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ENGINEERING. 


EXAMPLES OF THE COMPARISON OF 
DIFFERENT STEAMERS AND YACHTS. 
By A. E. Jongs, Shanghai. 

Designers of steamers and marine engines, 


doubtless, already receive much assistance from a} 
study of the performances of existing vessels, either 


as exemplifying qualities to be copied, or, possibly, 
avoided. The comparison of vessels of different 
size is not, however, easy without special calcula- 
tion in each case. Take for instance the following 
two steam yachts : 
“Fair 
Geraldine.” 
140.75 
258 
3212 
11.7 
330 


‘*Caper- 
cailzie.” 
183.83 
491 
5100 
13.02 
600 


Length, L.W.L. 
Displacement, tons... 
Area, wet surface 
Speed on trial, knots 
Horse-power... 








: knots ... 


Length dimensions, multiply or divide by | 
‘* scale of comparison.” P 
Square dimensions, multiply or divide : 
; square of ‘‘ scale of comparison.’ Supposing a ship 100 ft. long moving at a speed of 
Cube dimensions, multiply or divide by cube | 10 knots requires to drive her 100 horse- power, 
of ‘scale of comparison.’ ‘then the resistance stated in pounds would be 
Speed, multiply or divide by square root of | | 32.59 x 100 =3259 Ib. 
‘‘scale of comparison.” According to Mr. Froude’s rule a similar vessel 
Horse-power, multiply or divide by 3.5 power | 25 ft. in length, going at the same proportional 
of “sential comparison.’ | speed (5 knots), would meet with resistance as 
| The ‘scale of comparison” is found thus : | under : 
| Supposing S to represent any dimension of | 
the larger vessel, and s the same dimension of a 
| similar smaller vessel, then : 


” 


by 





3259 _=50,91 Ib. 


3 0 
Scale =(3 y =64 


| and as at 5 knots the resistance per horse-power is 
|65.16 lb. (see above) the power required for the 
it being borne in mind that a square dimension | 25-ft. vessel would be : 


8 =scale of comparison, 
8 


| 


Bosphorus 
spheru 


Connaught | Sanshee 
° 


Iris 
a. 





Ww 
Paras Pi 


% 
Ss 


Xantho 
° 
Fair Geraldine 
° 
A 
. ° 
Capercailzie 





Scale of H. P. 





—_— 
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Which is the better vessel? As the figures stand 
it is difficult to say, although every designer has, 
doubtless, a way of arriving at a conclusion. 


When the dimensions, &c., of vessels are brought | 


to a common basis their comparison is very much | 
facilitated, and tabular statements of known vessels 
and their performances, showing results which can 





be easily compared, greatly assist designers of new 
vessels and engines towards ascertaining the direc- 
tion in which improved efficiency might be, 
looked for. 
Owing to the valuable labours of the late Mr. 
William Froude there is no difficulty in bringing | 
the dimensions, speed, &c., of any particular vessel | 
to their equivalents for a similar vessel of any size | 
desired, the method being as follows : 
To find 





é 


a aa eee Se Boel rn 
Scale of Speed ? in Knots 


50.91 
65.16 


must be represented by its square root and a cubic 
dimension by its cube root. 

A point that may require explanation is the 
variation of the horse-power according to the 3.5 
power of scale of comparison. Mr. Froude’s rule} 
is that for similar ships going at the same pro- | 
portional speed, the resistance varies according to | 
the cube of scale of comparison. This, however, is | 
for resistance stated in force and not in horse- | 
power. 

To explain more fully : }ing to special requirements, but for my present 

One horse-power =33,000 Ib. force overcome | purpose I take displacement, fixing on 1000 cubic 
through 1 ft. in 1 min. The resistances per horse-| feet (the cube root being 10) for convenience of 
power : for various speeds are, therefore, as follow : | calculation. 

16 Ib Reducing the before-mentioned two steam yachts 
65.16 le . . . 

54.3 to uniform displacement of 1000 cubic feet, the 
46.5 result is : 


=.781 horse-power. 


Dividing the horse-power of the larger vessel by 
scale 5 gives, however, the same result thus : 

100 horse-power. 
me mee! 
=4 =128 


oe =.781 horse-power. 
Scale 


So there is no departure from Mr. Froude’s rule. 
The basis of comparison can be varied accord- 


5 knots ... 


.. 
7 ” 
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PORTABLE ELECTRIC LIGHTING PLANT. 
CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 








‘ 
Ge raldine ** Capercailzie. 
) 71.25 
766. 
8.11 
21.73 


Length P ve 
Area wet surface ... 
Speed, knots 


Horse-power 25,32 


It so happens that the speed is proportionally | ° 


the same for both vessels, and comparison of re- 
spective efficiency is now an easy matter, We 
know definitely that for any given displacement 
and the same proportional speed as above, a vessel 
similar to the Capercailzie would require less 
horse-power than one sinular to the Fair Geraldine. 

In the case of steamers there are other parti- 
culars which can perhaps be usefully compared with 
a view to discovering causes of higher or lower 
state of efficiency, viz., diameter and pitch of pro- 
peller and number of revolutions, the method of 
calculating these being as follows : 

To find: 

Diameter of propeller | Divide or multiply by scale of 

Pitch re ) conaparison. 

Revolutions __,, Divice or multiply inversely 
(to size) by square root of 
scale, 

Particulars of a number of steam vessels and 
yachts are given in Table I. (page 4),* and in 
Table IL. these are all reduced to uniform displace- 
ment of 1000 cubic feet. 

Table III. gives particulars of the progressive 


* IT acknowledge my indebtedness for these particulars 


Dixon 
** Engi- 


to Seaton’s ‘“‘ Manual of Marine 
Kemp's ‘‘ Yacht Architecture,” 
neer’s Pocket-Book.” 


Engineering,” 
and Haswell’ 


(For Description, see Page 6.) 


| trials of the steam yachts Mazeppa, Oriental, and | 


Primrose (taken from Dixon Kemp’s “ Yacht 
| Architecture”), and in a subsequent Table these | 


‘are likewise brought to uniform displacement. 


For the better comparison of all these various | 
steamers the position of each is marked ona scale | 
in the diagram on page 1, showing speed and! 
horse-power, which is a convenient method of | 
seeing almost ata glance the respective merits of | 
vessels with approximately the same proportional | 
speeds, With a series of progressive trials the| 
result would be still more useful, but even as it is, | | 
many points appear that are worth consideration. | 

One that forces itself on our attention is the} 
apparent ineffectiveness for some reason or other of 
the machinery of the Primrose, as with the single 
exception of the Ettian Allan, she requires an, 
amount of power largely exceeding that used by 
the other vessels for the same proportional speeds, 
and there is nothing unusual in the shape of her| 
hull which can reas« omably be inferred to contribute | 
materially towards this result. On the other hand | 
appears the high efticiency of the St. Augustine | 
(.658), Che wles V. (.658), and Folkestone. (.643) | 
amongst the screw vessels ; the Metropolis (.492), | 
Commonwealth (.567), ra — (.483), Mary Powell | 
(.489), and Banshee (.75) amongst “ae paddle 
steamers ; and the Capercailzie (.506), T'acamar | 
(.549) and Xantha (.612) amongst the yachts. 

The figures against each represent Ab coeflicient | 
displ xcement i in cubic feet 
area im, mid-section » L 
measure of the fineness of the lines, and I may | 


} 


, Which is a good general 





mention here that a ‘‘ wave” form of displacement 
is represented by a coefficient of about .53. 

It will be noticed, therefore, that the lines of 
| Metropolis, A—— , Mary Pow ell, and Capercailzie 
are all finer than the ‘* wave’ ’ form ; ; those of the 
Tacamar and Commonwealth are slightly fuller ; 
those of the St. Augustine, Charles V., Folkestone, 
and Xantha are decidedly fuller ; and those of the 
Banshee may be called ‘* very full.” From a theo- 
retical point of view one is almost tempted to 
think that there may be an error in the given area 
of the Banshee’s immersed mid-section, or what is 
perhaps more likely, that the displacement i is over- 
stated. 

If the particulars are correct it would appear 
that a high state of efficiency is possible with very 
full lines, as amongst all the steamers in Table I. 
none equal, and only one—the Booldana—exceeds 


| the Banshee in this respect. 


This is specially noticeable, as her speed is so 
high that ‘* wave making” must be an important 
‘item of the resistance, and it is the more remark- 
| able as her length (63 ft.) is less than most of the 
others. Compared, for instance, with the Mary 
Powell, a speed of 10 knots (for displacement of 
SS) 

1000 cubic feet) shows the proportion — 
V ‘Length 
to be as follows : 
10 knots. _ 


Mary Powell 
#Length= 9.71 


10 knots 


Janshee ~s —$—$—$— i 


Vv Length=7.94 


26 
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30-HORSE-POWER FOUR-CYLINDER GAS ENGINE; FRANKFORT EXHIBITION. 


CONSTRUCTED BY THE MASCHINENBAU’ GESELLSCHAFT MUNCHEN, MUNICH. 


(For Description, see Page 7.) 
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oJ 
giving a much higher rate of speed (compared with | On the other hand, the advantage shown by the 
length) for the Banshee than for the Mary Powell. | Mazeppa at speeds over 6 knots when ‘“ wave 


S408 








It would be most interesting to know what the| making ” resistance is more potent, is probably | 
result would be were the Banshee’s machinery used | owing to her greater length (66.43 ft. against 50.66 


in a vessel of the same size, but with ‘‘ wave ” form | for Oriental). 


of displacement. Theoretically a marked increase| I have entered into the foregoing detail merely | 


in speed might be looked for. | with the view of showing that this method brings 
Returning to diagram on page 1, we notice how/ out points of comparison between vessels which 
the curves of Mazeppa and Oriental cross at a speed | might otherwise escape notice, or at all events not 
of a little over 6 knots, and searching for the | attract so much as they perhaps deserve. 
reason we are, perhaps, justified in assuming that 
the superiority of the Oriental below 6 knots is} asa basis of comparison for the reason that it is | 
due mainly to her less area of wet surface (622| probably the best one for ordinary use, but it can | 
square feet against 763 for Mazeppa). }easily be seen that other bases of comparison can 






In the Tables given, I have adopted displacement | 


‘ feeling water 
 Outle 


|be advantageously used for special purposes. A 
designer of yachts on a ‘‘ length measurement rule” 
would take length as a basis, and for the designirz 

|of yachts to race under the Y.R.A. rating rule it 
might be well to adopt as basis a certain rating 
to which would be brought the elements of yachts 
the performances of which were best known. For 

|a given rating one could then easily compare dif- 
ferences in sail area, displacement, length, beam, 
draught, &c., and I should confidently anticipate 
that a comparison of these would be of great assist- 
ance in devising improvements. 

Again, cargo-carrying capacity might be made 
the basis of comparison ; in fact the basis can be 
varied in many ways and the choice will depend 
| altogether upon the purpose for which a vessel is 
required. 

For the engining of steamers it appears to me 
| that the system also offers facilities. Displacement 
| is probably the best basis for this purpose, and it is 
| then only necessary to take into consideration the 
length and coefficient, 

| ___ Displacement _ 
| “Area of im. mid-sec. x L 
|to form a close estimate of the power required; 
indeed it is probable that disagreement between 
| estimate and performance would be due more to 
| difference in efficiency of the engines and propeller 
|than to other causes. To take an example. The 
| number of horse-power is required for a merchant 
| screw steamer of the following dimensions to attain 
|a speed of 17 knots : 


Displacement 4000 tons (140,000 cub. ft.) 
Length ds waa 350 ft. 
Area immersed mid- 
section pie aad 600 square feet 
Seale of comparison = 5,19 
Square je = 26.94 
Cube - = 140 
} 3.5 power - = 319 


Square root ,, = 2.278 
| Reducing to displacement of 1000 cub. ft. we get : 


Length ... a ee 67.44 ft. 
Area immersed mid-section ... 22.27 sq. ft. 
Speed__ ... od a ie ... 7.46 knots 

Displacement 666 


Area of im. mid-sec. x length ~~ 
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TABLE I.—Particulars of Steam Vessels. 


* ArealIm-} 
~ sa mersed Speed. | 
nr Mid- apes 


Length. 
Perpen- 
diculars 


Vessel Roses 


\Section. 








| knots 

| 700 18.573 | 

| — | 15.746 
336 
923 
632 
652 
738 
526 


793 


Naval Vessels, 
-M.S. Iris .. 


tons | 
3290 


1900 
5962 
3057 


Connaught .| 
Inconstant. . 
Active 
Himalaya . 
Hecla 
Tyne 
» Tamar 
Merchant Se, ew 
essels, 
Britannic 
Charles V. 
St. Augustine 
Harrar 
Folkestone 
Houssa 
Africa.. 
Garonne 
Salier .. ‘ 
Paddle Steamers. 
Mary Powell <9 


926 
420 
422 
340 
175 
146.6 
148 
656 
573 


200 
28+ 
820 
122 
99 
112. 
685 
460 
170 
288 
190 


C—-.. 

John Penn 
Bosphorus 
Arctic 
Metropolis 
Ettian Allan 
Commonwealth 
Banshee 


Steam Yachts. 
Fair Geraldine 
Marchesa 
Tacamar 
Oriental 
Xantha 
Aries .. 

Gitana 
( Japercailzie 
Primrose 


882 
798 
650 
2290 
1°00 
500 
1560 
1660 


1400 
770 


330 
226 
404 
330 
240 
237 
359 
600 
101 


258 
465 
422 
266 
180 
276 
612 
491 
67 
TaBLeE I1.—Particulars of Steam Vessels and Yachts (see 
Vable I.) brought to Uniform Displacement (1000 Cubie 
eet). 
r+ 





Vessel. 


Area Immersed | 
Displacement | 


Mid-Section. 
Speed in Knots. | 


| Horse- Power. 


| 


Naval Vessels, | | 
H.M.S. Iris 61.54 29.41 8.41 | 30.15 | 
7.13 | 15.47 


648 184 

sh 218 
| 605 182 
| .615 | 201 
| .629 | 176 
|} .GLU | 262 

-700 320 
-716 | 297 
-633 236 


20,49 
26.22 
28.04 
24.78 
21.45 
21 55 


28.02 


. | 80.74 
| 66.83 
.| 56.84 
.. | 66.24 
..| 66.78 
.. | 64.57 


.. | 56.39 
| 


” +s 
Connaught 
Inconstant 
Active. 
Himalaya 
Hecla 
Tyne 
Tamar 


Merchant Screw 
Steamers. 

Britannic .. 
Charles V... 
St. Augustine 
Harrar 
Folkestone 
Houssa 
Africa 
Garonne 
Salier = 

Paddle Steamers. | 
Mary Powell R . | 94.20 
* te 0 | TRI8 
.. | 67.31 
..| 81.52 
.. | 80,26 
.. | 68.50 
.. | 55,23 
-.| 79.81 

59.00 


..| 67.41 
.| 70.83 
..| 70.8 
..| 61.48 
.| 68.44 
.| 70.8 
..| 55.87 
| 67.89 
. | 67.63 


20.81 
21.45 
21.53 
24.25 
22.72 
19,92 
26 84! 
22.06 


21.26 


.714 
.658 
.658 
O71 
-643 
-709 
.673 
| .669 
-694 


289 
300 
295 
264 
263 
181 
172 
292 


254 





21.69 
28.69 
24.16 
19.87 


30.54 
23.57 
| 18.30 
' 36.80 
55 86 
42.00 
7.8 
11.96 
23.01 


489 


294 
| .483 

| 

| 


250 
227 
207 
192 
189 
191 
400 
144 
313 
326 


TI @ 
aoa 
“ot 


Rh 

Cc— as 

John Penn 
Bosphorus. . 
Arctic 

Metropolis 

Ettian Allan 
Commonwealth .. 
Banshee 


Steam Yachts. 
Fair Geraldine 
Marchesa .. 
Tacamar .. 
Oriental 
Xantha 
Ari s 
Gitana 
Capercailzie 
Primrose .. 


-615 
617 
-576 
.618 
-680 
-492 
.58 

-567 


-75 


SSS 
Sef 


25.34 
29.26 
..| 82 21.49 16.64 | 
; \ 2111 10.75 | 35.58 | 
.. | 67.6 | 24.22) 8.11 | 25.32 
..| 52.88 | 27.41 | 5.867] 8.72 
..| 65.3 | 27.91 | 7.98 }21.3 | 
.. | 50.66 | 28.46 | 7.72 

. | 57,07 | 29.03 8.67 

.-/65 | 23.18) @&95 

../ 58.46 | 27.9 | 6.3 |12.38 
; 71.25 | 27 72) 8.11 21.73 


ated 
. 57.98! 30.6 | 7.9 '87.87 | 


90 SO OS 
sawoe 
raESS 


.611 
69 
-549 
572 
612 
.665 186 
613 189 
-506 228 
.564 122 


186 
214 
221 
185 
216 


Yachts. 


TABLE IIT.—Progressive Trials of Steam 


| 


—-- |‘*Mazeppa.” ‘‘ Oriental.” “Primrose.” 





Lengthon L.W.L. .. ft.| 

Beam .. ba oe | 

Draught Rs 

Displacement in tons 

Wetted surface .. 8q. ft. 

Horse-power for speed of 
6knots... os . 

Ditto 6 knots 

Ditto 7 

Ditto 8 

Ditto 9 

Ditto 10 

Dittoll ,, 

Ditto 11.5 ,. 


8785 


40 
55 
76 
100 | 
140 
198 | 
306 | 
375 | 375 


* For speed of 9.1 knots. 


TaBLE 1V.—Progressive Trials of Steam Yachts (see Table 
III.) brought to equal Disp’acements (1000 Cubic Feet). — 


| 
‘* Mazeppa.”| ‘ Oriental.” |“ Primrose.” 
| 


Speed. 
Horse- 
power. 
power. | 





w 


Nae 
NNSA Bo 





9 14.53 
59 22.68 
"93 27.798 


NOOB SaHS. 
mn HS 0 


REDO A Pm wr 
oo 


NNSA OPS 
Sveeces 
SESSERBSR 


ore 


50.66 
622 
28.46 


572 


Length : ae 

Wet surface, square feet 
Area immersed, mid-section 
Displacement in cubic feet 


Area of im. sec. x length 


rar) 
5 > 
| fo 
wo 


| 

Taking the scale of horse-power and speed (see 
diagram, page 1) to guide us in our estimate, we 
have the following steamers with approximately 
the required proportional speed : 

=) I ay > — 

satis ainda ‘Area of im. m.-s. x L. 
70.83 7.18 11.29 658 
70.8 7.29 12.28 658 
68.4 7.8 16.87 .643 
Mazeppa 66.4 7.46 19.6 
Oriental 50.66 7.46 20.7 572 

The first three being merchant vessels are more 
reliable guides for the present purpose than the 
yachts, and with this assistance it becomes merely a 
question as to the efficiency of the machinery, screw, 
&c. If equal efliciency to that of the St. Augustine 
can be relied on, 14 indicated horse-power should 
be a tolerably safe estimate, and anything over 
that could be regarded as ‘‘ margin.” 

The horse-power for the full-sized vessel is then 
found thus : 

14 x 3.5 power of scale, or 319 = 4466 H.P. 


Working out the co-efficient 


Displacement 


Charles V. ... 
St. Augustine 
Folkestone ... 


Displacement? x speed* 
ri ee 

we find that this gives 277 against 300 for the 
Charles V., 295 for the St. Augustine, and 263 for 
the Folkestone, which confirms the above estimate, 
especially as the co-efficient curves of both the 
Charles V. and St. Augustine are probably drop- 
ping at the speeds given. 

With a well-selected series of trials of steamers 
placed on a scale of horse-power and speed in the 
manner I have shown, the ascertaining of the power 
required for any not unusually shaped vessel is thus, 
it will be seen, capable of easy and reliable calcula- 
tion, and it perhaps may be considered a further 
advantage that it can be done from such simple 
particulars as length, displacement, and area im- 
mersed mid-section. 

It will be noticed that in Table II., I give the 
coefticients : 

D® x S$? 

H.P. | 
for each vessel.* Ido so for the purpose of show- 
ing that the result of comparison by this coefficient 
agrees ina general way with the result shown on the 
scale of horse-power and speed (see diagram). I 
give the following examples, coupling vessels with 
approximately equal speeds : 
Displacement 1000 Cubic Feet. 


Speed. Coefficient. 
8.00 400 
8.23 313 


H.P. 
11.96 
16.64 
21.73 
25.32 
11.29 


Metropolis... 

Commonwealth 
Capercailzie 8.11 228 
Fair Geraldine ; 8.11 186 
Charles V. ur ies 7.18 309 
St. Augustine 7.29 295 
Agincourt 5.91 233 
Garrone 5.91 292 
5.00 236 
4.98 320 


Tamar 
Hecla 


* The coefficient F 
Displacement® x speed* 
‘ H.P. 
is the same for all similar steamers going at the same pro- 
portional speeds, and the working out of this and also 


the coefficient : ; 
Displacement in cubic feet. 
Area of im, mid-sec. x length 
is a good method of checking the correctness of calcula- 
tions, bringing the dimensions, speed, &c., of vessels to a 
uniform basis, 








These are sufficient to show that the one method 
confirms the other in so far that the higher co- 
efficient goes always with the lower number of 
horse-power, and this I think leads to a fair pre- 
sumption that the results are correct. 

While, however, the coeflicient 


D* x S82 

OP, 
is in a way a true measure of respective efficiency, 
its practical application to the calculation of engine- 
power required for any particular vessel is attended 
with difficulties necessitating great care and con- 
siderable experience in its use, and although cor- 
rect results can undoubtedly be reached by the use 
of this or other coefficients, or by the ‘‘ wet sur- 
face” method, it appears that the way explained 
above is not only as easy and perhaps less liable to 
error, but has the advantage of being based entirely 
on known practical results. 

The application of the method of comparison to 
the estimation of engine-power is, however, only 
one of its possible applications. It has, in fact, a 
much larger range of usefulness. 
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The Railways and the Traders ; a Sketch of the Railway 
Rates Question in Theory and Practice. By W. M. 
AcwortH. London: John Murray. 

Every one has heard of the sins of the railway 
companies ; how they raise up one district and set 
down another ; how they bleed particular industries 
until they are on the verge of dissolution ; aud 
how they always favour the foreigner at the expense 
of the native. These charges, and many others, 
have been repeated times and again in books, 
pamphlets, and newspapers. The companies do 
not admit them, but as they never publish their 
defence in a form easily accessible to the public, 
judgment has gone against them by default, and 
the majority of people believe that when they are 
made to reduce their charges, or to perform 
services at quite unremunerative rates, a rough- 
and-ready sort of justice is being meted out to 
them, even if it looks, at the first sight, very 
like confiscation. The railways have, however, at 
last found a popular champion in Mr. Acworth, 
who has written ‘‘a sketch of the railway rates 
question from the railway point of view.” No one 
is better able to attempt this task, for our author 
has already given to the world two books dealing 
with railways, in which he has shown how carefully 
and conscientiously he has studied many aspects of 
the question. In compiling them he travelled all 
over the kingdom, by all sorts of trains, and inter- 
viewed every kind of official, from the chairman in 
the board-room to the fogger on the track. His 
volumes were filled with valuable information, 
while, like Dr. Syntax, he contrived ‘‘to picturesque 
it all,” so that the pages were exceedingly pleasant 
reading. He now brings the same easy style and 
his stores of information to the discussion of rates © 
and tolls, and although the subject is not capable 
of being handled quite in such a light and breezy 
manner as the speeds of express trains, still it 
forms exceedingly interesting reading. 

The limits of our space do not permit of us doing 
full justice to Mr. Acworth’s presentment of the 
case of the railway companies, and all that we can 
do is to give a brief outline of his case. Chapter I. 
deals with the plea that charges for railway trans- 
port should always be founded on the cost of the 
service rendered. This point was pressed on the 
House of Commons Committee in 1881 and 1882, 
and many witnesses of importance insisted that 
the railway companies should fix the rate of con- 
veyance upon the basis of the cost of conveyance. 
In reply to this our author shows that in such a 
complicated organisation as a railway it is impos- 
sible to fix the cost of any particular piece of work. 
It is quite feasible to strike an average, but then 
no freight is ever transported under the average 
condition under which the whole year’s business is 
transacted. If an estimate be made there are so 
many unknown quantities in it that it becomes 
little better than a guess, and probably a wild one. 
The differences introduced by full loads and part 
loads, by heavy and easy gradients, by cheap or 
expensive works, or by the density of traflic, render 
the cost of transporting a given parcel of goods 
quite different on different parts of the line, and 
possibly at different times of the year. And yet 
if the principle is to be applied the customer should 
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get the benefit, or the reverse, of all theconditions, 
and should pay high or low rates accordingly. The 
man situated on a branch line would have to pay, 
on account of the fewness or emptiness of the 
trains, as much for a few miles carriage as the man 
living on the main line for four times the distance. 
Such a state of things would speedily raise a worse 
outcry than at present exists. ; 

Another principle which has many advocates, is 
that of equal mileage rates (Chapter II.), which 
means that for each class of goods the rate per 
mile shall be the same whether the haul be long or 
short, and whether it be on a competition route or 
not Or, according to Professor Hunter, the equal 
mileage rates are to be modified by allowances for 
g-adients, average length of haul, and volume of 
tratlic. This, of course, would put an end to all 
competition, where the routes were of unequal 
lengths. If the longer route had to charge a higher 
price it would get no share of the traffic, and the 
traders would be shut up to the tender mercies of 
one company. This is a result that the public has 
no desire to see brought about, and hence the plan 
of mileage rates is usually proposed to be modified 
by adopting the shortest distance as the standard 
for competition. But once it is admitted that the 
railway companies are justified in abating their 
rates in order to secure traftic, or in other words 
that they must take what they can get for a 
particular class of traflic on a competition route, 
then the whole fabric of the academically fixed 
method of charging falls to pieces. If the Midland 
may accept a lower rate than that fixed by its 
mileage in order to share the London-Liverpool 
traffic with the better situated North-Western, 
must the Great Eastern stand aside and leave the 
traffic from Yarmouth to London to go by sea? 
Where competition exists the mileage rates cannot 
be maintained, unless they be all fixed at the lowest 
competitive point, which means the entire loss of 
dividend to the shareholders, and the cessation of 
all railway enterprise in the country. So long as 
the competitive traflic pays working expenses, and 
something towards interest on capital, it helps to 
relieve the burden that is thrown on the traders on 
the non-competitive part of the line. Itis assuredly 
very trying to them to see more distant traftic 
carried through the station at the same or at a 
cheaper rate than their own, but without that 
traftic the line would be distinctly worse off, and 
might possibly be closed altogether. 

‘¢ Charging what the traffic will bear” is the text 
of the third chapter. This is practically the 
principle that is adopted, of course with many 
exceptions, and it is the plea of the traders that it 
is pretty much equivalent to ‘‘ bleeding the traftic 
to death.’’ What is the effect of it on the whole is 
seen by reference to the earnings of the railways. 
In 1887 the return on the 876,000,0001. invested in 
railways in this country was a little under 4} per 
cent. Less than one two-hundredth of the whole 
received more than 8 per cent. ; one-tenth earned 
more than 6 percent. ; while one-fifteenth received 
no dividend at all, and probably never will. This 
is certainly not a return which can be called extor- 
tionate as a whole, although it may contain items 
that are. Mr. Acworth suggests ‘‘ not charging 
what the traffic will not bear” is a better exposition 
of the principle that is followed by the companies 
in most cases, and he instances that gold, worth 
more than 100,000/. a ton, is carried from Liver- 
pool to London at 10/., a very small fraction of its 
value. Inthe United States the principle of de- 
termining the charge by the ability of the traftic 
has led to the lowest freight rates in the world. In 
all countries there is a large amount of traffic which 
will not pay heavy rates on account of its ability to 
go by water, and also a large amount that cannot, 
from its small value and large bulk, pay them. If 
these two classes are abandoned then the remaining 
traffic must be heavily mulcted for the line to earn 
a dividend, and no one suggests that shareholders 
should act on charitable principles alone. By 
adjusting the charges to what the traffic can pay the 
highest rates can be reduced, while the public is 
immensely benefitted by increased supplies. Manu- 
factures can be introduced into new districts, 
while beds of minerals can be profitably transported 
to districts where they can be utilised. 

It is urged against the principle of charging what 
the traftic will bear that its equitable application is 
a task so difficult that, even supposing the best and 
most upright intentions on the part of the railway 
managers of this country, the power to make rates 
is larger than can be safely entrusted to any private 








individual, and that the practical abuses have been so 
great in the past as to point to the conclusion that, if 
the principle must be applied at all, its application 
can only be entrusted to State officials. This difti- 
culty is freely admitted in Chapter IV.,and numerous 
examples of it are adduced, while at the same time 
the desire of traffic managers to cultivate traffic is 
insisted upon. In Chapter V. it is contended that 
while the manager is liable to err, and that while 
he is not fully conversant with the requirements of 
all thé traders he serves, yet he has a deeper and 
broader knowledge of the entire subject of trans- 
portation than any one else. He is in a position to 
feel the effect of any alteration that is made, and 
to know whether it has cripplei trade or not. 
Added to this he is aided by quite an army of rail- 
way oflicials,who hear all the complaints that are 
made, and who are continually on the lookout for 
information for him. No State official could com- 
mand such assistance, and all that he could do 
would be to register the decisions of the traffic 
managers. 

‘*Some extortionate rates” is the heading of 
Chapter VI. Needless to say, Mr. Acworth does 
not admit that any rates can truly be called ex- 
tortionate in this country. He defends the com- 
panies against the charge of giving different rates 
to neighbouring traders for the same services, and 
then shows how small a difference it would make 
in the prices of most manufactured articles even if 
sweeping reductions were made in rates. As re- 
gards fish he gives the following as the rates to 
London : 

Herrings from Yarmouth... 
Mackerel from Cornwall ... 
Live cod from Grimsby... om 4 
Salmon from Wick, Stornoway, 

or Ireland ... Ae a dea 


10 Ib. for 1d. 
3 ” 


= ” 


The fishermen often assert that they do not re- 
ceive as much as the railway companies, and the 
consumer who buys cod at 6d. or 8d. a pound 
can only wonder who gets the remainder. If 
he were relieved of half of the railway rates, it 
would not sensibly alter his position. The traders’ 
outcry is summed up thus: ‘‘The Traders’ Asso- 
ciations are ina dilemma. Either they can charge 
the public with the cost of railway carriage, or they 
cannot. If they can they are not hurt, and have 
no reason to cry out. If they cannot the public 
have no special interest in the contest. . .. . The 
middlemen are a much smaller proportion of the 
inhabitants of the country than the railway share- 
holders, and if one side or the other must go to the 
wall, the public can do without the middleman very 
much better than they can without the thrifty in- 
vestors.” 

In this country competing lines always agree to 
maintain rates, although each strives with. all 
earnestness to get the traffic by offering good and 
quick service. Itis a war of facilities rather than 
a war of rates that they wage. The shipper loses 
the benefit of low tariffs, but he has the advantage 
that no secret discounts are given to his rivals, and 
he always knows what he will have to pay for trans- 
port. The rate does not vary wildly from day to 
day, as in America, where a rate is only good for 
the day itis made. In exchange for high charges 
the English railways give the most rapid service in 
the world, with the greatest facilities for collection 
and delivery. 

Any one who undertakes to defend our railways 
must be prepared to explain the lower charges which 
exist on the Continent, and to show that they 
are attended with great disadvantages of some kind. 
Mr. Acworth (Chapter VIII.), however, denies 
that the foreign rates are generally lower for mer- 
chandise when they are fairly compared with ours, 
by adding the necessary charges for collection and 
delivery, insurance, use of tarpaulins, &c. But it 
is in the time taken in dealing withthe goods that the 
Continental railways are the chief sinners. The 
following is a table of speeds, according to French 
and German official standards : 


German. French, 
Days. Days. 
London to Aberdeen 7 9 
9° Penzance Pe 
Birmingham to Edinburgh 
Leeds to Northampton 
Birmingham to Coventry... 


a 


i 
9 


CO CLOT 


4 
3 
The day on which the goods are delivered to the 
company in each case not being counted. 

All these distances would be covered in England 
in 48 hours and most of them in 24 hours. For 
those who want quicker service in Germany there 


is the Eilgut at twice the ordinary rates, and the 
Courirgut at four times the ordinary rates, the 
latter being dearer than our passenger train service, 
while the former is certainly not more expeditious 
than our goods service. In the matter of compensa- 
tion, the responsibility of the German, Austrian, 
and Dutch railways is limited to 3/. a hundred- 
weight, and it is only when the goods are entirely 
destroyed or lost that this amount is paid in full. 
Of course they may be insured if the consigner 
wishes it. Advantageous terms are given for five 
and ten-ton loads, but the private shipper of mer- 
chandise can seldom take advantage of these. 
Traftic conducted in this leisurely manner can be 
dealt with very cheaply, for it can be carried in full 
trucks and full length trains, but the condition of 
English business would not allow of its adoption 
here. 

It is admitted that the average rate per ton-mile 
for the carriage of goods in the United States— 
including under the term goods not only coal and 
wheat, but furniture and millinery—is something 
like one halfpenny. In this country 300,000,000 
tons were carried in 1889 for 40,000,000/. sterling, 
or at an average cost of 2s. 8d. per ton. There is 
no means of arriving at the average distance each 
ton was carried. Mr. Acworth (Chapter IX.) puts 
it at 254 miles, which brings the cost to 1}d. per 
mile. He thenattempts to explain how the Ameri- 
can lines manage to pay an average of 3.1 per cent. 
on the whole capital invested in them out of such 
poor rates. The subject is so wide, and is so full 
of exceptions and contradictions. that it is impos- 
sible for even a railway expert to give a perfectly 
clear account of the features which have brought 
about the present state of affairs. But the broad 
feature underlying the whole is that American trans- 
portation business is done on a wholesale scale. 
The Pennsylvania Railroad, with probably a larger 
local and short distance traffic than any other rail- 
road in the States, reports that 80 per cent. of its 
business is done in car loads of 10 tons. Freighters 
are obliged to fall in with the arrangement by the 
terms offered them. For instance, in regard to 
market garden produce they are offered a car load 
rate and left to get in as much as they can by care- 
ful packing, or they are charged per 100 lb. far 
higher than anything we are accustomed to here. 
Butter, eggs, and vegetables are all sent by the car 
load, if not by the grower then by a collecting 
agent. The lowness of the average rate is brought 
about by the long distance traftic, the local traflic 
being usually charged on quite another footing. 
The length of haul also tends to reduce the rate, 
since the terminal charges are distributed over a 
longer mileage. 

Chapter X. attempts to answer the question why 
English rates are high, and ends the second part of 
the book. The third part deals with the problem 
before Parliament and the Board of Trade, but we 
have not space to deal with it. Indeed we have 
been obliged to condense our abstract of the earlier 
part of the volume to such an extent that we have 
done Mr. Acworth far less than justice. We have 
been quite unable to notice the hundreds of in- 
stances he brings forward of the advantages we 
possess over foreigners in regard to our railways, 
and of the many able arguments he employs to 
show that the trader gets a fair service for the 
money he pays, although the latter is undoubtedly 
high as compared with American standards. Whether 
the advantages we gain are worth more or less 
than what we pay for them is a question that is very 
difficult to decide, but there is no doubt that there 
would be a perfect hurricane of outcry if foreign 
methods were adopted here. What would happen if 
Yorkshire shopkeepers were told that goods 
sent to the railways in London on Monday after- 
noon would not be delivered before Friday? Their 
businesses would be utterly dislocated for a time, 
until they had learned to adopt new methods, and 
were prepared to lock up additional capital in 
larger stocks. Again, would lower rates compensate 
us for having our towns filled with level crossings ? 
Mr. Acworth relates how he noted the speed of the 
train passing through the town of Rathway, 30 miles 
from New York, at between 62 and 63 miles an 
hour. ‘‘ There was, it is true, a fence to keep the 
public off the track. It consisted of a single iron 
rail, of about the height and about the strength of 
a croquet hoop.” Practically all the large towns 
in America are intersected, often in several direc- 
tions, with lines on the level, and the street traffic 
has to be subordinated to the trains. In England 





the general public has got the railways under its 
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ENGINEERING. 











INSTALLATION OF 





“TORRENT” 


FILTERS. 





CONSTRUCTED BY THE PULSOMETER ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
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cost of filter beds is considerably more than that of | 
these filters, varying with local conditions. The cost 
of labour in working a filter bed is, of course, greatly 
in excess of that involved in working ‘‘ Torrent” 
filters. The engineer for the works is Mr. Frederick 
Beesley, M.I.C.E., of Westminster. 








PORTABLE ELECTRIC LIGHTING PLANT. | 


WE illustrate on page 2 a portable electric light | 
plant constructed by Messrs. Hayward Tyler and | 
Co., of Whitecross-street, London; for a large dock 
company. It is mounted upona frame carried by four | 
wrought-iron travelling wheels, and is fitted with a/ 
pole for two bullocks. The boiler stands in the centre, | 
the engine being at one end and the dynamo at the| 
other. The boiler is 6 ft. 6 in. high, by 2 ft. 9 in. in| 
diameter ; the firebox is crossed by two tubes 8 in. in 
diameter. The engine has a cylinder 5 in. in diameter | 
by 6 in. stroke, and is of the inverted type with | 
Pickering governor. By means of a belt it drives the 
dynamo. This is compound wound to give 20 ampéres | 
of current at a pressure of 10 volts, when running at 
650 revolutions per minute. It supplies four incan- 
descent lamps of 200 candle-power each. Each lamp 
is provided with a strong enamelled iron reflector fitted 
with a wire guard, and a length of twin flexible cable. 
A plant of this description will be very useful in many 
kinds of outdoor work. 





30 HORSE-POWER GAS ENGINE. 

WE illustrate on page 3a 30 horse-power gas engine 
shown at the Frankfort Electrical Exhibition by the 
Maschinenbau-Gesellschaft Miinchen, of Munich. This 
engine, which is the invention of Mr. G. Adam, of 
Munich, is adapted for working either with gas or the 
vapours of hydro-carbon ; Fig. 1 is an end view of the 
engine, Fig. 2 is partly a side elevation and partly a 
section through one of the cylinders ; Fig. 3 is a plan ; 
Fig. 4 is a section through one pair of cylinders; and 
Fig. 5 shows the cams actuating the valves. As will be 
seen from the engravings, the engine is single-acting, 
with four cylinders 9.84 in. in diameter and 15 in. 
stroke ; the indicated a of the engine is 38 horse- 
power, with a speed of 160 revolutions. Each pair of | 
cylinders may be regarded as constituting a motor, 








that the engine consists of a pair of such motors mounted 
on the same bedplate, and supporting the bearing of 
a shaft with cranks placed at 180 deg., and a fly- 
wheel in the middle between the motors. The valves 
through which the engine is actuated are placed at the 


| foot of each pair of cylinders as shown in Figs. 1, 2, 


and 3; the air is admitted through the pipes passing 
into the chamber in the bedplates, and the exhaust is 
taken through the pipes shown in Fig. 1. A special 


| feature of the design is the mixing valve shown on the 


right-hand side of Fig. 2. This valve is automatic, 
and is held in its place by a light spring; air is 


|admitted through the passage in the bedplate, and 


passes through openings made in the top of the valve 
seating. The gas is admitted through the tap shown, 
and flows through small passages in the valve chamber 


| to the coned valve ; as this valve is forced from its seat 


at each stroke of the piston the air is drawn past it 
with the gas, and the two are mixed in the desired 
proportions, and it is claimed very thoroughly. One 


|such mixing valve is required for each cylinder, as 


well as one igniting valve; these, with the exhaust 
valves, are placed together, as already stated, at the 
foot of each cylinder. The igniting valve, Fig. 2, is 
constructed as follows : 

The igniting valve shown on the left-hand side of 
Fig. 2, as well as on Fig. 1, is of cast-iron; it is hollow 
and slides vertically in a cast-iron casing. Below the 
igniting valve is arranged the device required for the 
regulation or feeding of the igniting flame and for the 
a we of an igniting flame from compressed gas. 

n the hollow valve slides a core, moved by the regu- 
lating rod and cam driven from the main shaft. This 
core when descending first closes the hollow valve, and 
then depresses it, but the valve is pressed upward on 
its seat by a spring. The action is as follows: From 
the casing, combustible gas, when the mixture is com- 
pressed, flows through a small hole to the recess and 


| into the hollow space of the valve where the gas is 


ignited by a continuously burning flame. The flame 
in the hollow space is fed until the core closes it, and 


|at once presses down the valve proper until the pas- 
| Sages come in contact with the compressed gas in the 


chamber, which is ignited, and the whole charge in the 
cylinder thus exploded. The valve with the core re- 


80 _mains pressed down or closed during the period of 
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combustion as well as during the exhaust and suction 
pariod. 

A positive motion is given to the ignition and 
exhaust valves by means of the regulating gear indi- 
cated in Figs. ] and 2. On each end of the shaft isa 
pinion gearing into a toothed wheel on the middle of 
a countershaft carried in bearings attached to the end 
frames of the engine. Upon each of these shafts is a 
series of cams shown to a large scale in Fig. 5, so 
arranged as to press on the roller at the end of each of 
the spindles rising from the valves, and give it 
the desired travel ; the springs above referred to bring 
the valves and spindles back into their proper posi- 
tion. 

The engine shown at Frankfort is employed to drive 
a dynamo exhibited by the Thomson-Houston Inter- 
national Electric Company, of Hamburg. It appears 
that a very large number of these engines are in use in 
Germany, with one, two, and four cylinders, and rang- 
ing from one-half to 150 horse-power. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 24, 1891. 
A GREAT many petty obstacles have been interfering 
with the iron trade for the past three months. Usually 
the last six months of the year brings more business 
than the first six months. This year will be no ex- 
ception to the rule. Railroad companies will be 
heavy buyers of bridge-building material, and material 
for elevated structures. Mills engaged upon small 
railway material have booked large orders during the 
week. The western iron mills have been securing a 
large increase in business within the past few days, 
but throughout the east the same sluggishness con- 
tinues that has characterised the market for two or 
three months past. No general stimulating cause has 
yet developed itself. The only feature worth re- 
arding is the sudden increase in crude iron making. 
t week’s output of Connelsville coke was 113,000 
tons. The anthracite output was 860,000 tons. Besse- 
mer ore is in very active demand at Cleveland. High 
grade ores are commanding 5.50 dols. Total sales this 
year 3,100,000 tons. Pig-iron makers are holdin 
strongly to quoted rates. Best northern brands o 
No. 1 foundry are 18 dols., best southern 17.25 dols.; 
80 per cent. speigeleisen is quoted at 64 dols.; beams 
and channels are quoted at 63 dols.; steel plate, 
40 dols,; merchant bar, 35 dols. The thorough orga- 
nisation of iron and steel manufacturing interests is 
doing much to prevent those fluctuations in produc- 
tion and prices which have heretofore been so disas- 
trous to the trade. Steel rails are quoted at 30 dols. 
in large lots, and 30.50 dols. to 31 dols. at eastern 
mills. Large orders will be placed for structural iron 
in Chicago. The malleable iron works have been 
making large purchases of iron. Copper has been 
recently advanced, and an upward tendency is 
manifest. 








Ralts ror Eaypt.—The Egyptian Government has just 
ordered 2000 tons of rails from oss Bolling and Lowe. 
The contract price is 4/, 18s. 6d. per ton delivered at 
Alexandria. 





EXTENT oF THE CANADIAN Pactric Rattway.—At the 
close of last year the Canadian Pacific Railway Company 
owned, leased, or worked 6610 miles of line. In this 
total the wain’ line figured for 29064 miles ; the easterm 
division for 535% miles; the western division for 537% 
miles ; and the Pacific division for 214 miles. The lines 


leased by the company comprise altogether 17024 miles ; 
and the y Pine walled 850 a 1 ‘ , 


es. 
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NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday was another 
almost idle day in the pig-iron warrant market, as there 
was only one transaction in home iron reported, the price 
paid being 2d. per ton under that paid on the preceding day 
for the solitary transaction done then. At the close buyers 
were 14d. and sellers 2d. per ton under the previcus day’s 
final quotations. Some activity was displayed in respect 
of Cleveland iron, both for cash and at one month; but 
prices in this case were also easier, closing 23. per ton 
down. There were only two transactions in hematite 
iron, but the close was steady at Wednesday’s final 
quotations. On Friday forenoon two cash transactions 
in Scotch pig iron were reported, the first at 47s. 
and the second at 47s. 2d. per ton, and at the close 
buyers were back to 47s., which was _ the_pre- 
vious day’s final price, while sellers were seeking 2d. per 
ton more. There were two month transactions in Cleve- 
land iron and one at cash in hematite iron. No business 
was transacted in the afternoon. Not a single transac- 
tion wasdone in the pig-iron market during Monday 
forenoon, either for nell or forward. Prices were without 
change, Scotch iron closing at 47s. 14d. per ton cash, 
Cleveland at 4ls. 104d., and hematite iron at 51s. 6d. 
per ton. The market in the afternoon was almost 
totally destitute of animation, so far as Oleveland 
and Leenatits iron were concerned, some 3000 tons 
of the former and 2000 tons of the latter changing 
hands at slightly easier prices. Scotch iron was firm in 
price, but inactive, only one lot of 500 tons being sold in 
the course of the afternoon at 47s. 3d. The settlement 
prices at the close were-—Scotch iron, 47s. 3d. per ton; 
Cleveland, 4ls. 9d.; hematite iron, 51s. 44d. per ton. 
. The iron ring presented its usual quiet appearance on 
Tuesday forenoon, but the meeting was not allowed to 
close without a little business being done. Scotch iron 
was steady at 47s. 3d. per ton cash, and Cleveland and 
hematite were just a shade easier at 41s. 9d. and 51s. 3d. 
- ton respectively. In the afternoon, for the first time 
or several weeks past, there was an effort made to lift the 
market out of its state of utter stagnation, and what for 
the times must be considered an active business took 
a in Scotch iron, some 5000 to 6000 tons changin 

nands at prices ranging from 47s. 04d. to 47s., an 
7 to 47s. ld. per tn cash. Cleveland was idle and 
ld. per ton lower; hematite iron, however, was . 
per ton higher at 51s. 44d. per ton. At the close the 
settlement prices were—Scotch iron, 47s. per ton ; Cleve- 
land, 41s. 9d.; hematite iron, 51s. 44d. perton. There 
were evidently no orders in the market this morning, and 
no desire on the part of any one to keep the ball rolling ; 
so the little increase of Lacinons yesterday afternoon 
would appear to have been a passing spurt. Only one 
500-ton lot changed hands during the whole of the fore- 
noon, and that was one lot of Scotch iron at 47s. 1d. 
cash per ton. Cleveland relapsed 4d. per ton to 41s. 74d. 
and hematite iron 14d. to 51s. 3d. There was no special 
feature ab ut the business done in the afternoon, which 
was again restricted to one or two lots of Scotch and 
hematite iron. Prices were without material change. 
The following are several of the quotations for No. 1 
special brands of makers’ iron: Gartsherrie and Sum- 
merlee, 59s. per ton ; Glengarnock, 59s. 6d. ; Calder, 60s ; 
Langloan and Coltness, 61s. ; Shotts (shipped at Leith), 
61s. ; Carron (shipped at Grangemouth), 62s. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5235 tons, as compared with 9648 tons in the correspond- 
ing week of Jast year. They included 412 tons for the 
United States, 525 tons for Cenade. 160 tons for India, 
280 tons for Australia, 832 tons for Italy, 195 tons for 
Germany, 705 tons for Holland, 150 tons for Belgium, 
smaller quantities for other countries, and 1693 coastwise. 
There are now 72 blast furnaces in actual operation, 
against 83 at this time last year. Two ordinary furnaces 
were relighted at Gartsherrie Iron Works; one has been 
turned from hematite to ordinary iron at Eglinton Works, 
and two ordinary furnaces have been relighted at Carn- 
brae Works. Thestock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 513,201 tons yester- 
day evening, as compared with 514,321 tons yesterday 
pang thus showing for the week a decrease amounting to 

20 tons. 


Coal Trade.—Thero is a fair business in the Scotch coal 
trade reported to-day. The shipments of the past week 
were larger than had been anticipated, and that has had a 
good effect. The fact that the holidays are near at hand has 
always had a steadying effect on business. Prices show 
little change, to-day’s figures at Glasgow being as follows: 

F.o.b. per Ton. 
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In Ayrshire coal, triping, and «lross are in quiet demand. 
Except in the case of dross, which is difficult to sell, last 
week’s prices have been fairly well maintained, the 
quotations fo.b. being as follows: House coal 8s. to 
8s. 6d. per ton ; steam coal, 7s. 6d. to 7s. 9d.; triping. 
6s. 6d. ; dross, 4s. 6d. The merchants report akan 
in brisk demand at advanced prices. Coalmasters’ pro- 
spects, as regards this variety of coal, seem to be ver 
bright, and it is said to be doubtful if some of the col- 
lieries will be capable of supplying the demands made on 
them or the orders that have already been closed. 


Proposed New Line of Steamers for the Cupe.—A report 
has been current on ’Change here this week to the etfect 
that a company is being formed with the object of start- 
ing a new line of steamships between Glasgow, some of 
the chief English ports, and the Cape. It issaid that the 
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promoters of the scheme contemplate building a fleet of 
ten steamers for the purpose. 


Water-Gas Plant.—It is stated that the water-gas plant 
which the North British Water-Gas Company contracted 
some time ago to erect at Messrs. Spencer’s works at 
a is expected shortly to be at work. The con- 
tract with the Glasgow Iron and Steel Company is, it is 
stated, being rapidly pr ed with, and so soon as the 
furnace is cmmghtel the water-gas plant will be put in 
operation. 


Clyde Shipbuilding Trade: Launches during June.— 
In the annals of the Clyde shipbuilding trade the month 
just closed will take a prominent place in respect of the 
number of new vessels put into the water and the great 
amount of tonnage which they represent. No fewer than 
45 new vessels were launched during the month of an aggre- 
gate of 40,916 tons, being an increase of 13,218 tons over the 
output in June last year, and within 4511 tons of the output 
of June, 1883, the briskest year ever yet experienced in this 
great industry. Over the half-year the output amounts 
to 170,025 tons, being 8525 tons under that of the corre- 
sponding half-year of 1890, and 25,961 tons under that of 
tirst six months of 1883, but 86,380 tons over the output 
in the same half-year of 1886, which was the dullest year 
in the shipbuilding trade for nearly twenty years back. 
Last month’s launches included nine steamers of a total 
of 22,960 tons, twenty-three small steamers and steam 
yachts aggregating 4426 tons —in all 27,386 tons; and 
there were eight merchant sailing ships of a total of 
13,400 tons, and five sailing yachts, &c., of 130 tons. 
Of the vessels launched in the past month, one of the 
most important was the cruiser Intrepid, 3600 tons, built 
for the 5 
Shipbuilding and Engineering Company. The twolargest 
merchant steamers were—the Avoca, 5400 tons, built 
for the British India Steam Navigation Company of 
Glasgow by Messrs. William Denny and Brothers, Dum- 
barton, and the Numidian, 4900 tons, built for Messrs. J. 
and A. Allan, of Glasgow, by Messrs. D. and W. Hen- 
derson and Co. at the Meadowside Shipyard. The new 
orders booked during the past month do not, it is said, 
represent more than 15,000 tons, so that the look-out for 
the early future is not a very bright one; but that fact 
has not prevented several thousands of workmen from 
turning out on strike to-day against a reduction of wages 
to the extent of 5 per cent. announced by the employers 
to come into operation on August 1. It is thought likely, 
however, that the action of the men will not be supported 
by the executive council of their union meeting in New- 
castle to-day, and the feeling in some quarters 1s that the 
strike will collapse to-morrow. 


Prices of New Shipping.—Little or no alteration has 
been made during the past few weeks in the prices of new 
shipping. First-class steel passenger steamers may be 
contracted fur at from 24/. to 28/. per ton gross register, 
and steel cargo steamers at 11/. to 13/. per ton gross 
register, or 7/. to 9/. per ton deadweight. Steel sailing 
vessels may be booked at from 7/. 7s. 6d. to 91. per ton. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron Industrics.—There is a recovery in the local iron 
trade, but it is gradual, and old-established houses are 
the only ones who are finding any benefit. Yorkshire 
irons of guaranteed makes are realising a shade more 
money, but the most encouraging sign is that the old 
estab'ished houses are in receipt of heavy orders which 
will keep them going for same time tocome. This is a 
recovery which will be very welcome. 


Engincering.—There is a recovery also in the engineer- 
ing branches, and most of the old-established houses are 
now keeping their hands on full time. A slight agitation 
has been noticeable in some branches, but the men have 
settled down to work, and there are evidences of a con- 
tinuing trade for the summer months. 


Miners’ Dispute at Grimesthorpe.—On Saturday a meet- 
ing of the executive of the Yorkshire Miners’ Association 
was held at the Miners’ Hall, Barnsley. The men em- 
ployed at the colliery named have pressed their grievances 
on the attention of the executive, and at the previous 
meeting the men were empowered to take a ballot as to 
whether they were willing to strike or not on account of 
some of the leading officials of the lodge having received 
notice. The ballot, it is stated, was in favour of a strike, 
and the executive sanctioned the men giving notice to 
cease work unless their grievances are remedied. 


Yorkshire Miners’ Association Annual Report. — On 
Saturday evening the annual report of the Yorkshire 
Miners’ Association for the year 1890-91 was placed 
in the hands of the press. It contains this clause: 
‘*With regard to the working of the association we 
can “ express our thankfulness for the great 
help we have received from individual members, local 
officials, and executive committee. Durmg the whole 
of the last three years everybody seems to have 
been animated with a strong desire to build u 
the union and make it a power for good, an 
although, as above stated, we did not stand high 
in numbers or poss great wealth in the beginning 
of 1888, we can now say that you have built, or we 
have built up an organisation numbering about 50,000 
members, and possessing money and property value of 
about 100,000/. Those totals show our enormous success, 
and also make plain that much work has been done to 
bring this about.” 

Railway Material.—Business holds good at the fol- 
lowing prices: Locomotive and tender tyres, 12/. to 
13. per ton; carriage and wagon tyres, 10/. to 
10’, 10s. ; carriage and wagon axles, 10/. to 101. 10s. ; 
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springs, 10/.; special Siemens steel billets, 6/. 10s. ; 
special Bessemer billets 5/. 17s. 6d. per ton. Hematite 

ig iron is quoted at from 57s. to 58s. per ton delivered in 
Rheffield. There is now a stiff competition between 
Bessemer and Siemens makers, but the latter appear to 
have the advantage, even at the enhanced rates of 5s. to 
7s. per ton chargeable on their billets. On the one hand 
Bessemer material is finding a heavy local market for 
= specially asked for on railway account, and 

iemens is being run for axle and engine tyres. Makers 
of both qualities appear to divide the market. Houses 
who are enjoying Government confidence have in hand a 
number of orders for armour p'ates, screw propeller 
blades, shafting, and the lighter outside plating steel 
sheets of vessels now constructing in the dockyards, and 
it is reported that orders in these departments will not run 
out for at least twelve months to come. The iron and 
steel trades of South Yorkshire may be summarised as 
recovering generally, though not labouring under a pres- 
sure of business. 








NOTES FROM THE SOUTH-WEST. 

Ebbw Vale Steel, Iron, and Coal Company, Limited.—A 
resolution passed at the annual meeting of this com- 
pany for the appointment of a committee of shareholders 
to confer with the directors, has been well received in 
South Wales. It is considered a great defect in the pre- 
sent management that the directors should endeavour to 
conduct from Manchester a large business in Wales. 


The Severn.—On Monday a meeting was held at Wor- 
cester to consider the best means of raising the balance 
required to carry out the proposed improvement of the 
evern. The mayor moved a resolution expressing a hope 
that the citizens would at once subscribe the amount 
needed. He remarked that the total sum required to 
carry out the plans of the commissioners was 30,000/. 
Towards this 23,0001. had been subscribed, leaving 7000/. 
still to be raised. A leading representative of Cardiff said 
the trades of that part would provide 3500/. if Worcester 
would provide a like sum. Since then 12007. had been 
promised in Worcester, so that the balance to be raised 
now was 2200/.- It ought to be known that of the 30,000/. 
required to be spent on the proposed works, 12,000/. would 
be expended in Worcester itself in providing wharves and 
docks. Mr. Martin said navigation on the Severn, even 
with the present inadequate depth of water, was steadily 
increasing, and, with the proposed improvements, there 
was no doubt it would increase still more rapidly. The 
motion was carried, and before the meeting separated 
1300/. was promised in the room. 

Cardif.—The steam coal trade has been rather dull ; 
the best qualities have made 14s. to 14s. 9d. per ton ; and 
dry coal 12s. 9d. to 13s. 8d. per ton. Patent fuel has also 
been somewhat inactive. e house coal trade has been 
quiet with a declining tendency in prices; No. 3 Rhondda 
large has made 13s. 3d. per ton. Coke has shown little 
change, foundry qualities being quoted at 20s. to 20s. 6d. 
per ton, and furnace ditto 18s. to 18s. 6d. per ton. Iron 
ore has been quiet. The manufactured iron and steel 
trades have exhibited little change, but there has been a 
rather better demand for rails. eavy section steel rails 
have made 4/. 7s. 6d. to 4/, 10s. ; and light section ditto, 
51. 7s. 6d. to 52. 10s. per ton. 

Welsh Coal Mining.—The directors of the Newport 
Abercarn Black Vein Steam Coal Company have issued 
their report and accounts for the year ending March 31. 
They observe: ‘The output (407,600 tons) isabout the same 
as last year, and shows a profit for the year of 40,095. 8s. 
The sinking to the lower seams and the extra plant neces- 
sary have cost 9983/., and this amount thedirectors propose, 
instead of raising fresh capital, to place against profit and 
loss account, as well as 3207/. 2s. 11d., the cost of in- 
creased underground — thus taking advantage of 
the good times to materially improve the value of the 
company’s property. The company has now 260 cottages, 
of which 84 are free and clear, at a cost of about 29,000/. 
The amount to the credit of the reserve and other funds, 
March 31, 1890, was about 30,0007. About 24,000/. has 
been expended upon 222 cottages, and in acquirin 
354 wagons, and the amount added to the reserve an 
other funds during the present year amounts to 
1843/. 14s. 3d. Of this 994. 0s. 3d. has been used in the 
reduction of the mortgage on the cottages, and 518/. 16s, 
in redemption of wagons. The amount available for divi- 
dend, after deducting the interim dividend, the amount 
spent in sinking, &c., to the lower seams and for under- 
ground haulage, will be 23,575/. 19s. 10d., out of which 
the directors propose to pay 10 per cent. for the year, 
carrying 7825/. 19s. 10d. forward. 

Purchase of a Welsh Railway.—The London and North- 
Western Railway Company has purchased the Central 
Wales and Carmarthen Junction Railway, a line about 
15 milesin length, affording communication between Llan- 
dilo and Carmarthen. The transfer took effect from 
Wednesday (July 1). The amount paid for the line by 
the London and North-Western was 37,0001. The Lon- 
don and North-Western will expend a further 30,000/. in 
relaying and improving the line. 

Cardiff Docks.—The shipments of coal, coke, and 
patent fuel from the Bute ks last week amounted to 
156,555 tons. The corresponding shipments from Barry 
te Penarth were 68,473 tons and 26,723 tons respec- 
tively. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday the attend- 
ance on ’Change was fairly large, but the tone of the 
market was anything but cheerful and business was prac- 


























Jury 3, 1891.] 


ENGINEERING. 





9 








tically at a standstill. What iron did change hands was 
mostly bought to send into store so as to provide for sales 
of warrants made a little while ago. The quotation for 
Middlesbrough warrants was about 1s. per ton above the 
figure for makers’ No. 3iron, and this somewhat tempted 
speculators to buy iron and convert it into warrants, but 
some producers would only sell on the distinct under- 
standing that the iron was not to be sent int» store. Con- 
sumers of iron were very a about purchasing, and none 
of them were inclined to do business ahead, regarding the 
outlook for the future as anything but encouraging. For 
prompt delivery of No. 3 g.m.b. Cleveland pig iron 41s. was 
asked by sellers, and that figure was paid for iron tosend 
into store, but for the same quality for immediate f.0.b. 
shipment the ruling quality was obtainable at 40s. 9d. Mid- 
dlesbrough warrants opened at 41s. 9d. and closed 41s. 8d. 
cash buyers, with nothing doing inthem. There was not 
much doing in the lower qualities, but quotations were 

retty well maintained, grey forge being 37s. and No. 4 
mse 88s. Some firms asked rather more than the 
foregoing figures for the two last-mentioned qualities. 
Hematite pig iron was very quiet, the general quotation 
for mixed numbers of east coast brands being 50s. to 
50s. 6d. To-day the market was as idle as ever, and next 
to no business was done. No. 3 was quoted 41s. sellers, 
and there was an odd buyer or two at 40s. 9d. Middles- 
brough warrants opened 41s. 74d. and closed 41s. 8d. cash 
buyers, but the figure was nominal], there being nothing 
doing in them. 


Manufactured Iron and Stecl.—In the manufactured 
iron trade there is really nothing at all new to report. 
Several of the establishments in the north are very slack 
indeed, and new orders are very difficult to secure. 
Common iron bars are quoted 5/. 10s.; ship-plates, 
51. 10s. ; and ship-angles, 57. 5s.—all less 25 per cent. dis- 
count forcash. The steel industry, notwithstanding the 
fact that Messrs. Bolckow, Vaughan, and Co.’s Eston 
Works have been re-started, is in just about the same un- 
satisfactory condition as the manufactured iron trade. 
Ship-plates are 6/., and ship-angles 5/. 15s.—both less the 
usual discount. Heavy sections of steel rails keep at 
41. 7s. 6d. net at works. 


Darlington Steel and Iron Company, Limited.—The 
annual meeting of this company was held on Monday at 
the Albert Hall, Darlington. Mr. Hugh Bell, the 
chairman, presided, and Mr. Hutchinson, the secretary, 
having read the notice calling the meeting, the chairman 
moved the adoption of the report and balance-sheet, 
which, though not affording grounds for as much satis- 
faction as might have been the case, yet had a more 
pleasant aspect than last year’s report, when he had to 
adopt an entirely apologetic tone. They were now 
enabled to distribute 4s. per share to the ordinary share- 
holders, while last year only the preference received a 
dividend. There had been variations and fluctuations, 
and very considerable difficulties of various kinds, and there 
had been labour troubles of harassing character. They 
had spent 1092/. in improving the plant by erectinga hoist to 
serve the Bessemer converters during the year. The 
directors, though matters were not sufficiently advanced, 
would probably find it necessary to spend a not incon- 
siderable sum of money in improving the property further 
within the next few months. The accounts showed a 
very great improvement on the figures of the past year. 
The mortgage was paid off to the Barningham trustees at 
the rate of 2500. a year, and the indebtedness under this 
head stood at 17,500/. instead of 35,000/. originally. This 
reduction did not entrench on the funds, from which 
dividends could be drawn. Though gentlemen who 
originally invested their money in the company might 
regret that they did so, yet he thought they would be 
very unreasonable if they blamed the present Board for 
indiscretions taking place long before the present gentle- 
men entered on the management. The report and 
balance-sheet were adopted. 


The Eston Steel Works.—After being closed for a week, 
Messrs. Bolckow, Vaughan, and Co’s. Eston Steel Works are 
re-opened, but the men are given to understand that they 
will next week be — toaccept a reduction in wages 
of 44 per cent. which was claimed to have been paid for 
the past two years asa bonus. Some dissatisfaction has 
been expressed by a section of the members of the Engine- 
men, Cranemen, Firemen, and Boilermen’s Society 
employed at Eston on the ground that when other works 
in the district were jens advances their wages re- 
mained stationary. The members of the association 
mentioned have declined to either renew the sliding 
scale or accept the 44 per cent reduction, stating that the 
men in the manufacturing departments are turning 
out greater tonnage than they ever did before, and are 
therefore practically in a position to make more 
money than was the case some months ago, whereas 
the enginemen, &c., were now doing slightly more work 
than previously, and were paid pn Sm, tes than the 
average wages of the district. Mr. Hilton, the general 
works manager of Messrs, Bolckow’s, has informed the 
officials of the society that the works will go on as usual 
this week, but that next week if the men do not submit 
to the 44 per cent. reduction the firm will be unable to 
keep the establishment going. 


Shipments of Iron and Steel from Middlesbrough.—A 
heavy falling off is shown in the shipment of pig and 
manufactured iron and steel from the Tees for June. A 
decrease is shown in the clearances of pig iron of 4319 tons 
on those for May, and 4114 tons on those for the corre- 
sponding month of last year. The shipments of manu- 
factured iron are 3534-tons less than last month, and 3922 
tons below June of last year. There is a decrease in the 
shi ments of steel of 7193 tons on the previous month, and 
of 6178 tons as compared with June, 1890. Inthe aggre- 
gate a decrease of 15,046 tons is shown, as compared with 








the preceding month, and a decrease of 14,214 tons on the 
corresponding month of last year. During June there has 
been a serious falling off in the foreign shipments of pis 
iron, but coastwise shipments of pig have considerably 


increased. 





MISCELLANEA. | ; 
ELEcTRIC welding is —_ used in America for welding 
band saws, and also for replacing broken teeth in saws. 


There are now 23 ft. of water in the Eastham section 
of the Manchester Ship Canal, which is considered 
ample for present purposes. 


The complete railway returns of New Zealand for the 
financial year show a net profit of 421,500/., or a shade 
— 3 per cent. on the cost of constructing the opened 
ines, 


The first 12-in. steel gun made in the United States has 
just been completed. It weighs 52 tons and is 36.66 ft. 
long. The weight of charge is 440 lb , and of the projec- 
tile 1000 lb. The muzzle energy of the gun is 26,000 foot- 
tons. 


Whilst the Union Steamship Company’s new R.M.S. 
Scot was open for inspection at Southampton, she was 
visited by between 7000 and 8000 persons ; and during a 
brief stay in the Royal Albert Docks, London, she was 
inspected by some 5500 visitors. 


The receipts of the twenty-three principal railways 
of the United ingdom, for the week endingJune 21, 
amunted, on 16,245 miles, to 1,440,712/., and for the 
corresponding period of 1890, on 16,1864 miles, to 
1,428,693/., an increase of 584 miles, or 0.3 per cent., and 
an increase of 12.019/., or 0.8 per cent. 


In a discussion on the size of water mains at a recent 
meeting of the New England Water Works Association 
it was stated that 6 in. was the smallest size of main 
which was suitable to supply water for fireservice. Even 
this length should not be used for a greater length of pipe 
than 600 ft., except, perhaps, in suburban districts. 


The storage battery business of the Electric Construc- 
tion Corporation, Limited, of Worcester House, Wal- 
brook, London, has been transferred to the Foreign and 
Colonial Electrical Power Storage Company, Limited, of 
4, Great Winchester-street, London, E.C. The manu- 
facture of the electrical power storage batteries will be 
continued at the Millwall works as hitherto. 


We have received from the Emigrants’ Information 
Office, of 31, Broadway, Westminster, S.W., a circular, 
warning intending emigrants from going to South America. 
As regards other places, in none of the colonies does there 
appear to be a demand for fitters, patternmakers, or other 
workmen skilled in the engineering trades, the class of 
emigrant required being apparently ploughmen, navvies, 
and farm hands, and also in some cases by carpenters, 
masons, and blacksmiths. 


Anattempt was recently made to dislodge 60,000 tons of 
rock at a single blast in the limestone quarries of P. 
Calanan, in South Bethlehem, New York. Five thousand 
pounds of dynamite were placed in the boreholes, which 
were 132 in number, and 26 ft. deep. Owing to some 
mistake in the electrical arrangement, it was found im- 
practicable to explode the whole charge at once, and three 
separate blasts took place instead of the one grand explo- 
sion originally intended. 


According to Mr. Amoux, the storage battery system 
of street car traction is the oldest of the existing electric 
traction system, having been tried for the first time in 
Paris by M. N. J. Raffard in the month of May, 1881. 
An omnibus belonging to the Paris General Omnibus 
Company, having a capacity for50 persons, and weighing 
about 34 tons, was used for the experiment. The motor 
was one of M. Raffard’s own design, and power was sup- 
0 by a battery of 100 cells, furnished by the Société 

‘orce et Lumitre of Paris. 


At a recent meeting of the Junior Engineering Society, 
Mr. H. B. Varley, A.I.E.E., read a paper on ‘“‘ Elec 
trical Storage Batteries,” describing the more common of 
the varieties in use. On Monday, June 15th, the members 
of the Society paid a visit to the City and South of Lon- 
don Railway, and were shown the various features of 
interest connected with the line. On Friday, July 10th, 
at 6.30 p.m., a visit has been arranged to the Victoria 
Steamboat Association’s paddle-steamer Lord of the Isles 
at the Old Swan Pier. 


A number of experiments recently made by Mr. James 
McBride, of New York, on a 2-in. bolt cut to the United 
States standard thread go to show that upwards of 89 per 
cent. of the total power applied to a wrench in tightening 
up a nut on it was wasted in friction. Further observations 
byMr. McBride confirmed this result, thus some in. bolts 
were being screwed up by two men using a 28-in. wrench. 
Taking the combined force of the two men at 100 1b. 
the calculated tensile strength on the bolt would be 
159,927 lb., or about 54 times its tensile strength. 


The whole town of Carlow was successfully lighted up by 
Messrs. J. E. H. Gordon and Co., Limited, on Thnaen 
June 25. The electricity is generated by water power 
situated at Milford, five miles distant, and is conveyed 
to the town by overhead wires at 2500 volts pressure. 
Converters fixed on the posts in the town salaes the 
pressure to 50 volts and deliver the electricity to a system 
of bare copper low-tension mains carried on the same 
posts to which the are and incandescent lamps are both 
connected. The low.tension mains extend through 4} 
miles of streets and the plant is sufficient for the whole 
public and private lighting of the town. The work was 
commenced in December last. 


The French Government is stated to be contemplating 


the extensive application of the Lartigue single-rail 
system in the French colonies, and for that purpose a 
commission was recently sent over to again inspect the 
Lartigue Railway in Ireland from Listowel to Bally- 
bunion. The commission consists of M. Fourn‘é, In- 
spector-General of the Ponts et Chaussées, and Presi- 
dent of the Permanent Committee of Public Works for 
the French Colonies; M. Aubin, engineer-in-chief of the 
Government of Guadaloupe ; and M. Thomas, chief engi- 
neer of the locomotive department of the house of Cail 
and Co., Paris. The commission was accompanied by 
Mr. F. B. Behr, managing director of the Lartigue Rail- 
way Construction Company ; Mr. Duff Bruce, chairman 
of the Delhi-Umballa-Kalka Railway in India, who con- 
templates using the Lartigue system for the construction 
of a line from Kalka to Simla; and Mr. Barton, engineer 
to the Board of Works in Dublin. 


The Chamber of Deputies of the Hungarian Reichstag 
has passed the Bill providing for the purchase of the Hun- 
garian lines of the Austro-Hungarian State Railway 
Company. The contract which has been concluded be- 
tween the A:istrian Government and the directors of the 
Galician Charles Louis Railway contains the following 
main conditions: The State accepts the whole assets, 
including railway lines and rolling stock, as well as_ the 
petroleum tank at Podwoloczyska, and becomes debtor 
of the 220,434 shares of the company at the nominal 
price of 210 gulden cash, equal to a totalof 46,291,140 

Iden. The State pays in consequence on the Ist 

anuary, 1892, the coupon which is due of 3 florins 15 
kreutzers, and on the Ist July that of 5 florins, without 
any charges or taxes. The capital is to be repaid from 
the 1st January, 1900, in 90 years. The Government has 
the right of an earlier redemption if it chooses to pay 
220 gulden per share. The State takes also the deben- 
tures of the company. 


During the latter part of April a narrow-gauge electric 
railroad, connecting the towns of Sissach and Gelter- 
kinden, in Switzerland, was opened to traffic. The road 
is intended for both passenger and freight service, and 
accordingly differs in several respects from the various 
electric roads designed simply for passenger transporta- 
tion. Its gauge is one metre and its total length a little 
over two miles. For two-thirds of its length the road 
runs along the highway between the two towns ; for the 
remainder of the distance a special roadbed had to be 
laid down. The smallest radius is .197 ft. Power is 
supplied by a turbine plant located about half a mile 
from Sissach, and the ‘dynamo, which is of the two-pole 
type, furnishes a current of 50 amperes at 500 voiis. 
The current reaches the motor through an overhead line, 
the rails being used for the return circuit. The locomotive 
has two motors working independent axles through gear- 
ing, which reduces the revolutions of the axles to quarter 
of those of the motor shafts which, make 480 revolutions 

r minute. The speed ranges from 6} to 11? miles per 

our. 





Water Suppty or Paris.—The Aubrires Company and 
the Fourchambault and Commentry Company have taken 
a contract for 3400 tons of pipes intended to be laid down 
for bringing water from St. Sloud to Paris. The amount 
to be paid for the pipes is 22,7202, 





University Cottecr, Lonpon.—The council of Uni- 
versity College, London, held a very successful conver- 
sazione last Tuesday evening, in the College Buildings, 
A fine exhibition of works of art was exhibited in the 

neral library, Sir F. Leighton being one of the contri- 

utors. In the botanical laboratory, Mr. Francis Galton, 
F.R.S., illustrated the use of finger prints as a means of 
identification, and showed his method of indexing a 
collection of these prints so that a determination may 
quickly be arrived at as to whether the duplicate of a 
given specimen is contained in it or not. In the en- 
gineering laboratory the large 50-ton testing machine was 
shown at work, the power being supplied by a Davey 
safety motor. Smaller machines for transverse and 
torsional tests were also on view, together with various 
strain-measuring gears and a cement-testing machine. 
The experimental engine was also shown at work, dia- 
grams being taken from it at frequent intervals. The 
whole of the laboratory was lighted electrically by the 
Keys Electric Company, Limited. The current for the 
arc lights was supplied by a 110-volt dynamo driven by a 
Crossley gas engine, whilst that for the incandescent 
circuit was supplied by an alternate current dynamo 
driven by belting from the experimental engine. The 
same company also exhibited a number of central station 
requisites, such as switches, measuring instruments, &c. 
Messrs. Siemens Brothers and Mr. 8S. Z. de Ferranti 
showed samples of their mains and measuring instru- 
ments, whilst Messrs. Brotherhood and Co. showed a 
model of a 3-cylinder engine driving a centrifugal pump, 
and a model of a brickmaking machine. The mr 
ington Pumping Company showed one of their well- 
known pumps, to which was connected a Kennedy water 
meter su plied by the Glenfield Company, of Kilmarnock. 
Messrs. Robey and Co. showed a steam cylinder fitted 
with their patent automatic gear, and Mr. D. Joy 
showed a model of his well-known valve gear. The 
Crosby Indicator Company exhibited specimens of their 
indicators and gauges, together with a large Sturtevant 
exhausting fan and engine. Messrs. Donkin and Co, 
showed a model illustrating the arrangement of the 
pistons in the experimental engine, and a model of a gas 
Injector, whilst Mr. J. Holden and Mr. F. W. Webb 
had exhibits of interest to locomotive engineers. In the 
physical laboratory a number of experiments were shown 





on the interference of light and on the electric aro, 
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ARRANGEMENT OF ENGINES AND BOILERS; TWIN-SCREW STEAMER 
CONSTRUCTED BY MESSRS. DENNY AND CO., ENGINEERS, DUMBARTON. 
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WE commence this week the publication of a series| larger and two knots faster than any of the other | extensive coal bunkers between each compartment, 
of illustrations relating to the South African Royal| South Africar: vessels. She is of 6884 tons, being | The engines, with steam at 170 lb. pressure, indicated 
i] Mail twin-screw Scot, but as we intend in subsequent | 502 ft. over wll and 460 ft. on load-water line. She on tria 11,656 indicated horse-power and the speed 
issues to give further drawings we defer our detailed | has twin triple-expansion engines, and the steam | was about 19 knots, On our two-page plate is a section 
description. The vessel is remarkable for her size| for driving these is generated by six boilers placed | and plan of the machinery and boiler compartments, 
and speed and for other features, being very much|in two separate water-tight compartments, with | while Fig. 3, annexed, is a section at the after end of 
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ENGINEERING. [Jury 3, 1891. 








moving parts or particles of the motive source (which 
source must contain normally a store of motion, or it 
could not im motion), possess a normal velocit 
infinitely high, the energy derived at the approac 
(combination) of the molecules of carbon and oxygen 
must be somewhat less than that originally expended in 
separating them (decomposition). For when the mole- 
cules approach or combine (no consequence what conceiv- 
able way this is effected), the matter of space—action at 
a distance being rejected—has got to follow up the mole- 
cules of carbon and oxygen in impelling them together ; 
and, as it cannot do so at an infinite velocity, the matter 
of space must be to some extent raretied behind* the 
approaching moleeules, which (rarefaction) reduces some- 
what the effective pressure of the material agent con- 
cerned in the work. But, on the other hand, in the 
preceding process of separation of the molecules, which 
took place in primordial times, the pressure of the matter 
of space was reacted against by the ~— which urged the 
molecules apart ; so that (conversely) this matter of space 
must have been slightly condensed during the enforced 
movement of separation of the pair of molecules, which 
accordingly makes the work spent in effecting the separa- 
tion greater than otherwise would be the fact, or greater 
than the work gained at approach. This, as a general 
principle, must certainly be true of all material sources 
of motion whatever, no consequence in what way the 
are constituted, or the precise mode in which the work is 
done by them. 

Doubtless the eventual discovery of the exact numerical 
value of the difference between the adverse work or 
energy exchanged at separation and that exchanged at 
approach in the various reversing processes taking place 
in nature (which differences must in general be small) 
will eventually be a confirming proof of the truth of this 
point of view. 

Might not, in the case of electro-magnetism, perhaps, 
such a difference between work of separation and that 
of approach of magnetic bodies be measurable by specially 
designed and delicate apparatus? To keep this eventu- 
ally in view generally seems of some importance ; other- 
wise the discovery of the numerical value of any such 
difference in the work in the two phases of a reversible 
physical process may be delayed for an indefinite time. 

The only necessary equivalence demanded by the prin- 
ciple of the conservation of energy, it will be noted, is 
that the energy developed in matter should be equal to 
that spent by the motive source in any given process— 
not that the energy exchanged in one process should 
necessarily be equal to that exchanged in a reversal of the 
same process, which takes place at a different time (per- 
haps millions of years after). It would clearly be quite 
in accord with the conservation of energy if the amounts 
of energy exchanged in the two phases of a reversible 
process were very unlike. Thus, as a point of pure 
theory, it does not follow that the work done by the sun’s 
rays, ages ago, in detaching the carbon from the oxygen, 
is equivalent to the work gained at the approach of these 
molecules in the locomotive furnace. This idea (of exact 
equivalence) appears to be only favoured in order to prop 
up “action at a distance,” which disappears as Soon as 
such an idea is rejected as unnecessary. 

We may notice that if the motion normally stored in 
the matter of space is the motive source of the locomotive 
through the machinery of the coal (which has no motion 
itself to give up), then, no consequence what the process 
be, we have a mere cace of the passage of motion through 
a circle in the movement of the locomotive. For it is 
already known, as an actual certainty, that all the motion 
or energy which is being continually expended, passes to 
the matter of space during the journey of the engine (in 
the form of waves of heat). This idea, that the motion 
passes through a circle, or returns continually to the 
source whence itcomes during the mechanical action of 
the engine, appears to be oa simple from a theoretic 
point of view, and since few have any confidence in the 
possibility of transmitting power to a distance without 
time (as the assumption of “action at a distance” asserts), 
it seems desirable to keep practically in sight the inevitable 
consequences of the rejection of this assumption, and so to 
realise the principles above gone into, when we accept the 
fact of the conservation of energy. Besides, before we 
inquire as to the precise process whereby the motion is 
derived from the matter of space, it is surely well to 
recognise that such transference of motion must be a fact 
following from the principle of the conservation of energy 
(for energy cannot “ created out of nothing); it being, 
of course, understood that the idea, or rather postulate of 
the passage of power across space without time (involved 
in the supposition of ‘‘actiont at a distance”) is unaccept- 
able, not to say inconceivable. 

It may appear a platitude to say so, but we may 
observe that a source of motion is a source where motion 
exists. Coal obviously cannot be a source of motion, 
since if it were, there would bea loss of motion in the 
coal in transmitting motion tothe engine. But the exact 
contrary is the fact, or there is a gain of motion in the 
coal in transferring motion to the locomotive. These 
motions must then come from a source where motion 
exists ; it being granted, of course, that we reject ‘action 





* This may be compared to (the rarefaction of) steam 
following up a very rapidly moving piston. If, on the 
other hand, the piston be pushed against the steam pres- 
sure. there is a condensation of steam, evidently. 

+ Professor Tyndall remarks (in his ‘‘ Heat, a Mode of 
Motion,” I think) on the deadening influence which vague 
theories of an inconceivable nature exercise on the 
inquiring faculties. Hence, if we can form any concep- 
tion, however rough, of processes, it is important to keep 
in view the possibility of explanations of natural facts, 
which can appeal to the reasoning powers. 


at a distance” which supposes no explanation to be | and descends at the front. This fact I find proved from 


possible, experimenting with a model boiler ; it is evident as there 

It is curious and almost amusing to note that if the | is more heat at the back tubeplate and in the tubes at 
above principles be true, the power derived from nature’s | the back tubeplate, there is more steam generated at 
source of motion is proportional to the quantity of|that end. This steam, as Mr. Miller points out, ascends 
machinery* (in the form of coal) expended. Perhaps /as vertical as possible, and the friction caused by the 
when this fact is generally recognised, we may begin to! steam ascending carries the water with it; this water 
have some hope of deriving motion in a less expensive! must return downwards again and naturally moves to 
way ; or without expending machinery at all (which, of , where the least resistance retards its return, viz., where 
course, as an abstract point of theory is not demonstrably | the least steam is being formed, which is at the front 
necessary). | tubeplate in the longitudinal direction. 

For no other purpose than a mere illustration, it may! Knowing that the natural circulation was in the 
be remarked that if vibration be the cause of the ‘“‘attrac- | direction of the arrows on the sketch inclosed, and the 
tion” of carbon and oxygen molecules, then cooling by | action of the circulator as shown increased the natural 
some means the escaping products of combustion to (or circulation, the results of which arrangement I have 
very near) the absolute zero,t would separate out the | already sent you (see ENGINEERING, April 24th), I moved 
carbon again, which could be burnt twice, or any number | the circulator to the front end of the boiler to work 
of times in succession. So the power derived here would against the natural circulation. The results prove the 
not be proportional to the machinery (coal) expended ; | boiler without circulator was at one time 28 deg. higher 
but a constant quantity of machinery eer would derive | in temperature at bottom than the boiler with circulator, 
an unlimited amount of power, which (power) does not | showing the circulator at front of bviler retards the cir- 
really come from the coal at all. | culation till the heat or steam generated in the conduits 

Hamburg, March, 1891. got sufficient to overcome the natural circulation, which 


S. ToLverR PRESTON. | A rcome } 
| caused the boiler with circulator to increase in tempera- 








THE WAR IN CHILI. 
To THE EpiTor oF ENGINEERING, 
Srr,—Mr. Martin has unintentionally misquoted me in 
his letter in your issue of June 26th. If he will refer to 


| ture 104 deg. in 15 minutes, during which time the boiler 
without circulator only increased 30 deg. The circulator 
placed at front of furnace did not cure the boiler from 
priming, which entirely disappeared when both boilers 


were fitted as sketched. 




















my letter he will see that I said it was “‘quite imprac- 
ticable”—not ‘‘ quite impossible”—to work the vessel 
with the funnel down. I used the word impracticable 
advisedly, as many things are possible when one is “‘ cor- 
nered” in action. 
I am very glad to hear there is some chance of it bein 
ible to *‘do without funnels altogether.” I shall 
ook forward with interest to the results of the experi- 
ments about to be made and trust they will be successful 
and practicable, for assuredly the best possible means of 
“housing funnels ” is to ‘‘ do without them altogether.” 
I am, Sir, 


Yours faithfully, 
Lewisham, June 29, 1891. WN. es 





THE ‘*‘TEUTONIC” AND THE KNOT. 
To THE EprTor OF ENGINEERING. 

Srr,—On reference to Sir W. Thomson’s ‘‘ Navigation ” 
on, Collins, 1876), p. 25, “‘F. P.” will find that ‘‘the 
ength of the knot, for a glass of 30 seconds, is 50.7 ft. ; 
for a glass of 28 seconds the knot is 47 ft. 4 in.; and so 
for any other glass.” 

“F. P.” is falling into Newton’s original error, in 1665, 
in thinking that the sea mile is the same as the land mile of 
1760 yards, and in supposing that 60 land miles go toa 
degree of latitude, whereas it was known to Elizabethan 
navigators that 69 to 70 land miles are required to make 
up the degree ; and it was in consequence of this error 
that Newton’s great discovery of universal gravitation 
was retarded for nineteen years. Consult Nautical 
Magazine, January, 1891. 

As to the geographical, nautical, or sea mile, according 
to the figures in Merriman’s “‘ Figure of the Earth,” the 
length is about 6077 ft., if measured along the meridian 
but about 6087 ft. if measured round the equator ; and 
the mean is thus about 6080 ft., which is the length of the 
Admiralty measured mile. But the sailor should start 
with the sea mile as his fundamental unit, and divide 
it decimally and centesimally into 10 cables, and each 
cable into 100 fathoms, equivalent to stretching the 
fathom of 6 ft. only about 1 in. G. 


CIRCULATION IN BOILERS. 
To THE Ep1IToR OF ENGINEERING. 
Srr,—I inclose the results of an experiment in raising 
steam on a double-ended marine boiler, to prove the cir- 
culation longitudinally ascends at the back tubeplate 








* This is so according to our way of deriving the power, 
at least. 

+ Of course, cooling down to the absolute zero is im- 
practicable, at present at least. The case is only cited 
as an illustration of a principle that it appears interest- 
ing to realise or grasp clearly, as fraught with immense 
practical consequences if ultimately capable of being 
reduced to practice in any form whatever. 
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nave been placed at back end. 
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boiler furnace, should 


Although Mr. Miller made such an inaccurate statement 
in his first letter that the circulation was in proportion 
to the heating surface, it would be more correct to say 
in the inverse ratio. Neither of the parties mentioned 
by Mr. Miller would be responsible for the results of 
the action of the circulators in those adopted by the 
Admiralty, but I hope this sketch will make it plain 
to Mr. Miller the furnaces are not covered all over 
Yours faithfully, 

Joun THom, 
Central Chambers, Hope-street, Glasgow, 
June 23, 1891. 


with plates. 





BOILER INSPECTION. 
To THE EpIToR OF ENGINEERING. 

Sir,—Mr. John Swift, in his letter of the 10th ult., 
regrets ‘‘that the new Boiler Inspection Bill does not 
stipulate for a minimum fee of one guinea to be charged 
by the inspector,” &c. It is a little naif to suggest to 
legislature the official introduction of a coin which has 
been long ago abolished. If such ideas prevail, how are 
we ever to get rid of the guinea nuisance? Like our 
weight and measure, it gives no credit to the country; 
there is something fraudulent adhering to it, as every 
guinea is nothing but a veiled demand for an extra shilling, 
which demand is not dared to be put forward openly, a 
cowardly system unworthy of a great commercial nation. 
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The fact that subscriptions may give better results be- 
cause many of the rich will subscribe uneven figures divid- 
able by 21, such arithmetic, it seems, being regarded as 
particularly noble, will hardly outweigh the losses sus- 
tained by the public at large through the guinea practice 
of moneymakers of the lower and of the higher classes, 
caused by greed and by fashion respectively. . 

Surely there was something symbolic in the price of 
the season ticket for the Indian and Colonial Exhibition 
being posted in conspicuous style as : “‘ Two Sovereigns.” 

I am, Sir, yours respectfully, 
Selly Oak, June 20, 1891. CoINAGE. 





To THE EDITOR OF ENGINEERING. 
Srr,—In your issue of June 19 there appears a some- 
what strong letter on above subject, and as one quite 
outside the pale of boiler insurance, and whose present 
existence almost entirely depends on boiler inspection, I 
beg to disagree entirely with Mr. John Swift in his 
scathing and sarcastic remarks. Those who have read 
Mr. Swift’s previous letters can only arrive at one conclu- 
sion, namely, that they are letters of a disappointed rival. 
Mr. Houldsworth’s Bill certainly contains items agree- 
able and disagreeable to others as well as Mr. John Swift, 
and I am much amused at the manner in which your corre- 
spondent either ignores or forgets his own personal ex- 
yerience and knowledge of boiler insurance, he having 
en in more than one office. To talk of each boiler in- 
spector himself inspecting and reporting direct to the 
steam user, is simply absolute nonsense. I will take his 
own particular case; now, Sir, in a previous letter he 
informs your readers that heis ‘‘16 stone,” consequently 
I maintain that there are many boilers of approved design, 
in which such a person could not possibly enter, but would 
Mr. Swift refuse the fee for such a boiler, when he had 
a known practical and qualified assistant capable of 
making the inspection and reporting to him? If Mr. 
Swift became successful in business, would he really like 
to be debarred from having assistants under him, unless 
he allowed them to draw the fees, while the fixing of a 
minimum fee of one guinea is absurd. This, in m 
opinion, would be legislating fora particular section with 
a vengeance. Close rings never tend to encourage trade, 
but to legislate and tell steam users that unless they 
employ the members of a certain ring at a fixed rate, he 
must cease working, while to stifle the present competition 
in boiler insurance would certainly make matters no better. 
What a nice conglomeration of reports we should have 
from such companies who do not follow the custom of 
having men in districts. Each man would certainly be 
able to report on the condition, but he would know little 
indeed of the history or progress of any of the particular 
defects which are now so carefully and accurately re- 
corded and compared year by year in the offices of the 
insurance companies. hat would a strange man know 
of the peculiar circumstances of any particular firm and 
their system of working? To have an army of workers 
without head (and this is certainly what he means) would 
be utter chaos. The question has been so fully gone into 
in your columns that I forbear saying more beyond ex- 
pressing my opinion that by making boiler owners respon- 
sible, either by exercising more stringently the present law 
or by some other means, the case can be fully met. I am 
not connected with a boiler insurance company, but I do 
not fear their competition. nor yet do I ask fora fixed rate. 
Much valuable information comes out in the Board of 
Trade reports, but the commissioners and public gene- 
rally seem to. bon the fact that an inspector is generally 
connected with some commercial undertaking, and not a 
representative of some autocratic body such as our Board 
of Trade surveyors, who have power to say, ‘‘ You must 
comply with our rules or go no further.” When this ex- 
tends to steam users generally it will be a ‘‘ sorry day.” 
Yours, &e., 
S. Boswett, M.I.M.E. 
38, Vere-street, Salford, Manchester, June 30, 1891. 








TUBULAR FRAME WAGONS. 
To THE Epitor or ENGINEERING. 

Srr,--I have read the communication of ‘*An Uncon- 
verted Englishman” in the columns of your valued 
journal of the 26th ult. upon this subject, and am some- 
what surprised that a man not connected with technical 
railway work should venture to take up the discussion of 
a subject that he knows nothing of, y Ae still I do not 
know that it should beso surprising atter all, when one 
considers that within the past year lawyers and school 
teachers have taken to writing upon the subject of rates 
and charges and economy of working railways, and are 
now actually being called “Railway Experts,” when they 
do not know a ‘‘ frog” from a “‘fish-plate.” But such is 
life. ‘*An Unconverted Englishman,” as your corre- 
spondent calls himself, says: ‘* When the tubular-framed 
wagons were first introduced into the United States 
there was a fair demand for them, but customers speedily 
found that even a slight accident (such as freight wagons 
on either American or English railways are subject 
to in shunting, &c.) so distorted or damaged the iron- 
work as to necessitate the wagon being returned 
to the builder’s works.” This statement is based 
upon theory and not upon facts. In the first 
place 3th of all the tube frame wagons in the 
United States are leased by the builders to the rail- 
way companies, and there has been more complaint by 
railway companies on account of their not being able to 
buy them than on any other account. The wagons are 
leased to the railway companies at 1 per cent. per mile 
run, and they earn from 100dols to 150dols. per year each, 
showing that they run from 10,000 to 15,000 miles an- 
nually, and this upon roads, too, that have the ordinary 
American type of wagons which make an average of only 
7300 miles per year. The reason for this great difference 








in mileage is accounted for by the fact that the tubular 
frame wagons are never in the shops for ir, They will 
bear up a load that will break down the best wooden 
wagon ever built in America; they will plough through 
the strongest under-works of a wooden wagon as 
easily as a steam ram would go through the sides of a 
wooden ship. A train of wagons has been driven at 
high speed into a single tube-frame wagon with brakes 
hard down, and the tube-frame wagon has sprung like a 
leopard a distance of 20 ft. uninjured, while the wagon 
running into it has had its draw rigging driven out of 
sight under it. 

our correspondent says: ‘‘Before Mr. Jefferd’s 
attempts to convince Englishmen that our system is all 
wrong, and his the only right one, he had better begin 
with his own country, and when the tubular framed 
system is a success in the land of its birth, then try and 
show us weare wrong.” Never didan Englishman going 
into America meet with such a reception as this. I doubt 
very much if your correspondent knows the system I have 
been advocating. It is certainly not mine, as it is the 
only system in vogue in the United States, and is free to 
all. It is a system that if adopted in England would 
save 674 per cent. in the working expenses of English 
railways regardless uf the tubular frame wagon. hen 
I say working expenses I do not not include taxes, 
Government duty, compensation, legal expenses, or 
steamboating, but simply mean expenses which are 
affected by rolling stock, such as maintenance of way, 
motive power, repairs and renewals, traffic expenses, &c. 
This saving would amount to over twenty millions ster- 
ling annually, and it will sooner or later be made, but 
never with the tangent-seeking, track - murdering, 
traffic-shaking four-wheeled vehicle now in use on 
English railways. A change to the flexible, easy 
riding, track-finding bogie system (a native of Newcastle, 
England, instead of America) will be and is now being 


made, and it is in making the change that I recommend | 8" 


the use of the tubular frame wagon as the best and most 
economical freight rolling stock in the world. In making 
this statement I do not do so from hearsay, but from an 
experience of besa a years in railway work. If 
‘* An Unconverted Englishman” can show me a better 
wagon than the tube-frame construction, I will buy it and 
place the tubular frame wagon in a museum of antiquity, 
where the Americans placed the English type of four- 
wheeled wagons over fifty years ago. Not to take up any 
more of your valuabie space, I will conclude bysaying that 
I will undertake the repairs of all the tube-frame wagons 
we sell in the United Kingdom (except renewal of 
**brasses”) at one guinea per year for the first ten years 
and two guineas per year for the next ten years. I may 
add that I think it would be safe to guarantee them for 
service for an additional twenty years, although I expect 
to see great improvements in the mode of transporting 
freight long before that time, which may make the 
tubular frame wagon as expensive a luxury to the rail- 
ways and the public they serve as the four-wheeled 
wagon now is, Yours truly, 
M. R. JEFFERDS. 
Vulcan Works, Barrow-in-Furness, June 30, 1891, 





LAUNCHES AND TRIAL TRIPS, 

On Friday, 19th ult., Messrs. Sir Raylton Dixon and 
Co. launched from their yard at Middlesbrough, a steel 
screw steamer named Echo, built to the o:der of the 
Bristol Steam Navigation Company, Limited, of Bristol. 
The dimensions are: Length over all, 238 ft.; breadth, 
32 ft.; depth moulded, 14 ft. 44in., with a deadweight 
capacity of about 1200 tons at 13 ft. draught. Thecylinders 
are 184 in., 30 in., by 48 in. in diameter by 36 in. stroke. 





The London and Glasgow Engineering and Iron Ship- 
building Company, Limited, launched on Saturday, 20th 
inst., from their yard at Govan the Intrepid, the second 
of three second-c wooden-sheathed, protected cruisers 
which they are at present building and engining for the 
Government. Thedimensions of the vessel are: Length, 


300 ft. ; breadth, over wood sheathing, 43 ft. 8 in. ; and | P 


depth, moulded, 22 ft. 9 in., with a displacement of 3600 
tons. The propelling machinery consists of two sets of 
triple-expansion engines, steam being supplied from five 
steel cylindrical boilers at a working pressure of 155 Ib. 
per square inch. The collective indicated horse-power of 
the machinery is 9000, while the speed at sea is to be 20 
knots. The ship has a coal capacity sufficient to enable 
her to steam 8000 knots at the ordinary cruising speed of 
10 knots. The armament of the Intrepid is to consist of 
two 6in. breechloading central pivot guns, six 4.7 in. quick- 
firing central pivot guns, eight 6-pounder Hotchkiss guns, 
one 9-pounder field gun, one 3-pounder Hotchkiss, and 
four 4.5-in. five-barrelled Nordenfelt guns, besides four 
14-in. Whitehead torpedoes. 





The new saloon paddle steamer Marchioness of Lorne 
ne on an expermental cruise on the Clyde on 

onday, June 22, and attained a most satisfactory rate 
of speed. This is all the more gratifying as the Mar- 
chioness of Lorne is quite a new departure so far as the 
Caledonian Steam Packet Company (Limited) is con- 
cerned, having been specially constructed of great beam 
and extra heavy scantlings, to adapt her for the stormy 
weather so often experienced on the Ardrossan and Arran 
winter service. The Marchioness of Lorne, which has 
been built by Messrs. Russell and Co., Port-Glasgow, and 
engined by Messrs. Rankin and Blackmore, Eagle 
Foundry, Greenock, is 200 ft. long by 24 ft. beam, and 
8 ft. 9 in. moulded depth. The propelling power of the 
vessel consists of a set of Rankin’s patent triple-expansion 
engines, similar in design to those fitted by Messrs. 
Rankin and Blackmore last year into the Hygeia, belong- 
ing to Messrs. Huddart, Parker, and Co. (Limited), of 


Melbourne, the swiftest river steamer afloat. These were 


illustrated and described in vol. 1., page 557. The Mar- 
chioness of Lorne is the first Clyde river boat with 
this advanced type of machinery, which is noteworthy 
for its smooth working and great saving of fuel. There are 
four cylinders, 174 in., 174 in., 30in., and 49 in. in dia- 
meter, by 60 in. stroke, and steam at 140 1b. pressure is 
supplied by two ‘‘navy” boilers working under forced 
draught on Rankin’s principle, by means of which it is 
expected that the best features of the closed stokehold 
and closed ashpit systems will be secured. The Mar- 
chioness of Lorne is the first steamer to which this novel 
arrangement has been applied, and the result will be 
watched with interest. 





A twin-screw vessel, intended for despatch service and 
towing, was launched on the 22nd ult. by Messrs. Gour- 
lay Brothers, of Dundee, to the order of the Colonial 
Government of Natal. The vessel is from the specifica- 
tions and plans of Messrs. Flannery, Baggallay, and 
Johnson, London. The new vessel is estimated to have 
aspeed of 13 knots. Her length is 150 ft.; breadth, 
26 ft. 6 in.; depth of hold, 12 ft. 9 in.; and she is built 
to the highest class at Lloyd’s for seaservice. The vessel 
is to be fitted with triple-expansion twin-screw engines, 
each having cylinders15 in., 25 in., and 40 in. in diameter, 
by 27 in. pe and capable of developing, with extra 
large-sized boilers, about 1200 indicated horse-power. 





The Fjeld was launched on Wednesday, the 24th ult. 
at the Southampton Naval Works, Limited. She has 
been built to the order of Mr. Consul Monsen, of Tons- 
burg, Norway. This vessel has been especially designed 
for fast sailing, and has in ag, po very fine lines and 
a very large spread of canvas. In order to enable her to 
carry her canvas well the proportion of beam to depth is 
eat. This also enables the vessel tocarry her cargo, which 
is a very large one, on a light draught. Her measure- 
ae are: Length, 277 ft.; breadth, 43.2 ft.; depth, 
13.11 ft. 





On Wednesday, the 24th ult., Messrs, Craig, Taylor, 
and Co. launched from their yard at Stockton-on-Tees a 
steel screw steamer named Highland Glen of the follow- 
ing dimensions: 323 ft. long, 41 ft. beam, and 28 ft. 7 in. 
depth. The vessel is built for the dead meat trade, and 
is intended to carry 100,000 carcases, and refrigerators 
have been supplied by Messrs. J. and E. Hall, Limited, 
London. The engines, on the triple expansion three-crank 

rinciple, are by Messrs. Westgarth, English, and Co., of 

iddlesbrough, and have cylinders 234 in., 374 in., and 
60 in. in diameter by 42 in stroke of piston, and piston 
steam is supplied by two boilers. 





The Crocodile, built by the Southampton Naval Works, 
Limited, was launched on Wednesday, the 24th ult. The 
Crocodile is the pioneer vessel of the fleet of Messrs, 
Johnson, Heany, and Barrow, of Cape Town, who have 
entered into a contract to carry the mails up the Pungwe 
River. This vessel is a stern-wheeler built in six sec- 
tions, each independently flotable. These sections are. 
bounded by balthontis laced about 1 ft. inside the point 
of juncture, so that when the vessel is completely con- 
nected each compartment is separated by a Gomalt com- 
partment 2 ft. long. The advantage of this method is that 
should any leakage take place in the points of junction it 
can only leak into a small 2-ft. compartment, and not into 
the main part of the structure. This part can readily be 
seen and pumped out. This vessel has towork in salt water 

rt of its time, and it consequently has not the usual 
Candies boiler common to the ordinary stern-wheelers, 
but is fitted with a large boiler of marine type. The 
stern wheel is driven by a compound engine, ‘ond theese is 
a novelty in the arrangement, as the wheel and the 
engine all turnon acentre round the stern. The object 
of this is to enable the vesse], should she get on a bank 
at any time, to turn the stern wheel into deep water and 
ut her off. When an ordinary stern-wheeler goes ashore 
it is often impossible tomove the wheel and the powerful 
machinery is consequently rendered useless. The method 
of carrying out this improvement is the subject of patents 
by Mr. J. i. Biles, the general manager of the South- 
ampton Naval Works. The dimensions are: Length 
over all, 91 ft.; breadth, 19 ft.; depth, 4ft.; and she has 
accommodation for European crew and several passen- 
gers. She has a shade deck from end to end; pilot-house 
on top. She has no oY papacune ns beg the ordinary lattice- 
work, excepting that it is especially strong to enable the 
vessel to cross the mouth of the river in rough weather. 





There was launched on Thursday, June 24, from 
Messrs. A. and J. Inglis’s shipyard at Pointhouse a steam 
acht of 360 tons Y.M. and 600 horse-power for Mr. P. 
ackinnon, Rosemount, Campbeltown. The yacht has 
been named Oriental, and is to replace a former vessel of 
the same name also built by Messrs. Inglis for the same 
owner. 


On Thursday, 25th ult., Messrs. Edwards and Symes 
launched from their building yard at Millwall the paddle 
steamer Tahta, for the Egyptian Government, for survey- 
ing purposes on the Nile. Her dimensions are: Length 
over all, 104 ft.; breadth over the paddle-boxes, 30 ft.; 
draught of water when loaded, 3 ft. 3in. The whole of 
the cabin accommodation is on the main deck, and above 
there is a spacious promenade. The machinery consists 
of a pair of compound surface-condensing engines, with 
feathering paddle-wheels. Steam is supplied from a steel 
marine return-tube circular boiler. Steel has been used 
as far as possible in the constructicn of the hull and 











machinery. 
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THE NEXT NAVAL MANGUVRES. 


Tue Admiralty has issued the programme of the 
naval manceuvres which are to be carried out in the 
course of thissummer. We have not ceased to be 
grateful that naval manceuvres should be carried 
out at all, and the programme just issued appears 
to be well considered, so far as can be judged by 
the outline particulars given. There are to be two 
distinct sets of manceuvres, the principal of which 
will consist of a series of exercises of a technical 
character to be performed by two independent 
fleets. The second series will consist of ope- 
rations in the St. George’s Channel to be un- 
dertaken by two squadrons opposed to each 
other. In this latter part of the programme 
torpedo boats will, apparently, take the leading 
part. This is distinctly good. There is no part of 
the Royal Navy upon which we require definite 
information—as definite as can be obtained by 
make-pretend warfare—as that which -has to do 
with the fish torpedo. It is very certain that 
naval authorities in general have immensely over- 
rated the weapon, or that it isa factor which will 
have an overwhelming influence on the issue of 
future naval contests. So far as lay opinion is 
concerned—and lay opinion is a very important 
matter in the conduct of a navy which depends for 
its upkeep upon a popular vote—the estimation in 
which the torpedo branch is held is a fluctuating 
quantity. We have a gale of wind during the 
manceuvres, and because torpedo boats cannot 
cross the Irish Sea as fast as cruisers, the tor- 
pedo boat is pronounced by public opinion, 
guided by the light and leading of the Special 
Correspondent, to be worse than useless. Then 
a torpedo boat, perhaps in a South American 
war, catches an enemy asleep, and the breath 
of public opinion veers round and blows right 
in the opposite direction. From one point of view 
there is nothing more difticult to determine by 
peace manceuvres than the true war efficiency of the 
torpedo, depending as it does so much on surprise ; 
but, on the other hand, the torpedo offieer has an 
advantage over the gunnery oflicer in estimating 
the value of his weapon, for the torpedo can be 
actually fired and made to hit, or miss, its mark, 
whilst the striking of gun projectiles must be a 
quite hypothetical circumstance. At any rate we 
can learn a great deal more than we know about 
torpedoes and the craft built to use them, and 
should be able to lay down certain definite limiting 
conditions as to the circumstances under which they 
can be operated. Perhaps the most important 
considerations are the size of vessel and number of 
torpedoes to be carried. 

The ships which will perform the evolutions com- 
prising the chief part of the manceuvres will be 
divided peal into a ‘‘Northern” and a 
‘*Western” fleet; the squadrons are more 

icturesquely designated ‘‘ Red” and ‘ Blue.” 

he northern fleet will assemble in the Downs 
and the western fleet will rendezvous at Portland. 
The red squadron goes to Torbay and blue to 
Falmouth. When all is ready the northern and 
western fleets will remain at sea for exercise for a 
period which may extend to eight days. The time 
will be most profitably occupied in the practice of 
such necessary evolutions as fleet anchoring and 
getting under way. At the expiration of this 
introductory cruise the northern fleet will assemble 
in the Firth of Forth, and the western fleet at Bere- 
haven to complete with coal, and after that thetwo 
fleets will put to sea for six days, during which 
time they will carry out the manceuvres. The 
northern fleet will finally, after completing target 
practice, find its way to Yarmouth Roads, whilst 
the western fleet would go to Torbay. The 
“*mobilised,” ships will be inspected and sent 
back to their posts. The introductory cruise of the 
** Red” and the ‘‘ Blue” squadrons in St. George’s 
Channel will extend to seven days, during which 
period exercises either at sea or at an anchorage 
may be carried out at the discretion of the officer in 
charge. The red squadron will thengoto Milford 
Haven to complete with coal; and the blue 
squadron into the several places on the western 
coast, of the St. George’s Channel which have been 





specially selected. The manceuvres assigned to 





these two squadrons will then be carried out for 
eight days, after which the vessels will be in- 
spected. 

A prominent feature in these manceuvres will be 
the arrangements made to exercise in transporting 
wounded men to hospital. It is unnecessary to 
insist on the importance of this matter, both from 
motives of policy and humanity. Weare altogether 
too apt to run our Navy at large on ‘‘ trial trip” con- 
ditions, to assume that because ships get a certain 
speed on the mile, that because guns hit certain 
marks when carefully laid under the most favour- 
able conditions, that because projectiles penetrate 
armour striking it at right angles, that because a 
certain number of ships can be manned in a certain 
time in peace mobilisation, because all these things 
appear so nicely on paper that the fleet is therefore 
prepared for the rough usage of war. We have had 
more than one cruel awakening from this foolish 
complacency, and although things are very much 
better than they were a few years back, yet we 
are still likely to have many illusions dispelled 
if war comes. The treatment of the wounded 
is a thing that belongs essentially to real war, 
and therefore occupies little of the attention 
of those who concern themselves chiefly with esti- 
mates and trial trips, and questions in the House. 
A neglect of such a matter is part of the inevitable 
rust of peace. It is a good thing, therefore, to find 
that sc real a question as the landing and transport 
of large numbers of wounded men is to form so 
large a feature in the coming manceuvres. 

There is one passage in the instructions issued by 
the Admiralty which reads very ill indeed. It is 
said that reports on manceuvres should not include 
statements of defects or similar matters. This is an 
acknowledgment of weakness which is, to say the 
least, very disquieting. In the earlier ofticial reports 
of the naval manceuvres, amongst other things, was 
a list of all accidents that occurred to machinery, 
&c., and defects which were developed during the 
manceuvres. We commented at the time on the 
frankness with which this list was prepared, and 
hoped that such fair dealing towards the public 
would be continued. Such hope has not been 
destined to be fulfilled, and not only that but 
officers are even forbidden to include an account of 
defects in their communications to the Admiralty. 
There have been complaints that reports sent in 
have not been made public in an unmutilated form, 
and it would seem that the above limitation has 
been imposed in order that reports may be pub- 
lished without excisions of a palpably misleading 
nature. This is a cooking of accounts which has 
probably become necessary from the Admiralty 
point of view, but which denotes a defective state 
of matériel at which the country may well feel some 
alarm. Itis a pity that the Admiralty can never 
thoroughly learn that candour is a far better policy 
than trickery and evasion. 

The following are the ships which will form the 
two fleets to carry out the principal manceuvres : 
The northern fleet, Camperdown, Anson, Howe, 
Rodney, Nile, Sanspareil, Conqueror, Aurora, 
Immortalité, Iris, Mersey, Pallas, Latona, Medea, 
Medusa, Active, Ruby, Tartar, Speedwell, Sala- 
mander, and Sheldrake. The western fleet will 
consist of Alexandra, Superb, Invincible, Iron Duke, 
Audacious, Neptune, Triumph, Swiftsure, Narcissus, 
Thames, Forth, Barham, Bellona, Barossa, Blonde, 
Volage, Calypso, Sharpshooter, and Spanker. The 
red squadron will comprise the Hotspur, Shan- 
non, Northampton, Barracouta, Seagull, Spider, 
Skipjack, Gossamer, and Rattlesnake. The blue 
squadron will be as follows: Bellisle, Hecla, Cur- 
lew, Traveller, Hearty, Magnet, and twenty tor- 
pedo boats. The northern fleet will be under the 
command of Vice-Admiral Sir M. Culme Seymour, 
with Rear-Admiral L. F. Jones as second in com- 
mand. The western fleet will be commanded by 
Rear-Admiral R. O’B. Fitzroy, C.B., with Rear- 
Admiral N. Bowden Smith as second. Rear-Admiral 
James E. Erskine will have charge of the blue 
squadron, and Captain S. Long of the red. The 
umpires will be Admiral his Royal Highness the 
Duke of Edinburgh, K.G., and Rear-Admiral R. E. 
Tracey. The high professional abilities of the 
Admirals in command of the respective fleets is 
well known ; Captain Long has also already earned 
@ reputation in naval manceuvres, both by his 
resistance with the coast defence flotilla off the 
Foreland and the operations at Hayling. We do 
not, as a rule, in the present day expect princes to 
be especially good sailors in peace time, however 








well they may fight when put to the sterner 
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realities of war. In the Duke of Edinburgh, 
however, we have a prince who was appa- 
rently born to be an admiral. There is no one 
who is more devoted to the duties of the service, 
and who better knows the details of all the ships 
under his command. No better selection could 
have been made for the post of the umpire-in- 
chief, and in Admiral Tracey he will find a most 
able coadjutor. 

On the whole the Naval Manceuvres of 1891 
promise well. The limiting paragraphs in the in- 
structions as to reporting on defects, is the only 
unpleasant feature in the business. That, however, 
is very unpleasant, denoting serious defects in the 
personnel of the Navy. 





THE BOILERMAKERS AND IRON 
SHIPBUILDERS’ SOCIETY. 

Tue fifty-sixth annual report of the Boilermakers 
and Iron shipbuilders’ Society records an additional 
year of uninterrupted progress, a progress as marvel- 
lous as that of the mercantile marine of this country, 
with which it is so intimately connected. The 
report states that ‘‘the year 1890 will long be remem- 
bered in the annals of shipbuilding as a most satis- 
factory year, for the large amount of tonnage com- 
agen and also for the peace and harmony that 

as prevailed between employers and employed in 
this industry.” With the exception of the previous 
year, 1889, the output of vessels launched ex- 
ceeded that of any year upon record. The last 
three years exceeded in amount the tonnage of the 
three exceedingly busy years, 1881-83, by 65,653 
tons. Although a period of slackness may be in 
store for this industry, the work in hand will, it is 
stated, last several months at presumably the same 
rate of output. 

The Society, we find, consists of 238 branches, 
all of whose accounts are summarised in the 
report. The aggregate number of members at 
the close of the year was 32,926. This is far and 
away the largest number ever attained by this 
union, the increase during last year being 2933, or 
close upon 3000 new members. On the whole this 
is one of the best organised trades of the kingdom, 
the proportion of union to non-union men being 
larger than in any other industry. Notwithstand- 
ing this, or rather, perhaps, in consequence of it, 
the disputes have been fewer than in many other 
trades during the past year. 

The total income of the Society for the year 
1890 was 119,646/. 4s. 6d., being an increase over 
the previous year of 15,1231. 6s. 10d. ‘This is the 
largest income ever attained by the Society. The 
regular contributions alone amounted to 94,5461. 
7s. 3d., which, in itself, is a magnificent revenue, 
apart from initiation fees, sale of reports, fines, 
levies, and interest on capital. The latter item is 
indeed insignificant, being only 19771. 14s. 2d., or 
less than 20001. all told. 

According to the report, the total expenditure 
for the year 1890 was 71,688/. 18s. This expendi- 
ture is vastly below that of 1884, 1885, and 1886, in 
which three years the average annual expenditure 
amounted to 96,188/., when the average number of 
members was only about 27,906, the amount then 
being about 3/. 8s. 10d. per member, while in 
1890 it was under 2/. 4s. per member. The items 
of expenditure will show that even the large sum 
spent last year was well spent for beneficent 
objects, while, at the same time, trade privileges 
were preserved, 

As regards the out-of-work allowance, the total ex- 
pended in support of members out of work amounted 
to 11,345l., besides which 2611. was spent in sending 
members to jobs or situations. The old form of 
travelling relief is now altogether suspended in this 
Society, the last year in which it was given being 
1883, at which time it only amounted to 434i. 
The total paid to out-of-work members in 1889 
was 3486/., and in 1888, 71511. The average 
amounts paid under this head yearly during the 
last fifteen years have beenas follows: In the five 
years 1876-80, 21,148/. ; in 1881-85, 21,5771. ; and 
in 1886-90, 16,5301. The total so expended in the 
fifteen years was 296,274l. This total includes 
home donation travelling, and fares to jobs. 

The sick benefit includes the payment to mem- 
bers and payment to surgeons, as both belong 
properly to this kind of relief. The total so paid 
in 1890 was 37,5871. Of this, surgical aid cost 46611., 
and sick allowance 32,926/. The average yearly 
amounts under both heads, during the last fifteen 
years, in five years’ averages, were as follows: 





1876-80, 13,4501. ; in 1881-85, 17,3021. ; and in 1886- 
90, 20,4371. The total expenditure underthis head in 
the fifteen years was 257,5961., including sick pay 
and surgeons, 

The total paid as accident benefit in 1890 was 
20331. ; here again the amount has decreased 
under the operation of the Employers’ Liability 
Act, 1880. The yearly average amounts so paid 
in the five years, 1876-80, was 1156/.; in 1881- 
85, 1642/., and in 1886-90, 2598/. The total 
amount so expended in the fifteen years was 
25,9831. The increase in the last five years is 
only relative to the increase in membership, aided 
probably by the high pressure with which the ship- 
building industry has been carried on. 

The total paid to superannuated members in 1890 
was 5082]. In this, as inall the other trade unions 
where this benefit is provided, the totalamount grows 
in proportion to the extent of membership, and the 
length of timesince itsestablishment. Theamountsso 
paid during the last fifteen years have been 44,9161., 
as follows: 1876-80, 14061. yearly ; 1881-85, 28261. 
yearly ; and 1886-90, 47511. yearly. The growth of 
this payment has exceeded the increase of member- 
ship, but this was to be expected. 

The total amount paid under the head of funeral 
benefit in 1890 was 4609/., which was by far the 
largest amount ever paid in any one year. The 
average so paid yearly in the five years 1876-80 
was 2121/.; in the next five years, 35011., and 
in the last five years, 36851. ; total in the fifteen 
years, 46,5311. 

The total granted under the head of benevolent 
grants last year was 2711/1. 1s. These grants are 
made to widows and orphans, and to members in 
exceptional distress, and are made in addition to, 
not in lieu of, the ordinary benefits. 

Strike expenditure last year was 12651. 16s. 6d. 
The report says that ‘‘strikes are a most unsatis- 
factory method for adjusting labour disputes.” In 
this all will agree, and further that they ought to 
be averted wherever practicable. The total cost of 
disputes during the last ten years has been 28,358I., 
or about 34 per cent. of the total income. Once in 
the ten years, in 1884, the proportion rose 68} 
per cent., and in two other years, 1885 and 1888, 
to about 53 per cent., but in other years the total 
fell to the normal rate, and even belowit. The 
report calls to mind the fact that fully 90 per 
cent. of the work is done by the piece, which neces- 
sitates readjustments of prices, in consequence of 
changes in methods, &c., so that in numerous 
cases there is absolutely no strike, only stoppages 
until the adjustment can be made. The disputes 
in such cases are not in any sense ruptures between 
the employers and the men ; but the expenditure 
is incurred in getting the prices for the work arranged 
and agreed upon. It is to be hoped that even this 
small expenditure will be avoided by some well- 
defined method of adjustment between the em- 
ployers on the one hand, and the representatives of 
the union on the other. 

The aggregate payments for all benefits during 
the last twenty-four years have been as follows : 
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, | Total 

Kind of Benefit. ‘Amounts. ) oie i 

| Per Year. |Per Week. 

cae | £ le as | oh 
Out-of-work and travelling «-| 819,851 | 0 13 9 | O 3 

Fares to situations.. oe al 8,568 | 0 0 1} 

Sick benefit .. ee «.| 250,182 | O11 3 | 0 2 
Surgeons “= . ..| 63,557 | 0 210} 0 0} 
Superannuation .. ve ++| 54,889 | 0 2 3h) 0 04 
Funeral benefit .. . -| 56,188 | 0 2 6% 0 Of 
Accident ,, ree - ex 28,693 |0 21 ; 0 0} 
Total provident benefits .. 776.378 | 114 11} 0 9} 
» for disputes .. os ° 74,705 | 0 3 1 0 0} 
Grand total .. 851,083 118 0} 010 





When it is remembered that this union is usually 
regarded as a type of the militant trade union, the 
proportion of expenditure on strikes will not be 
deemed excessive. Some 14,000l. of the total was 
expended in one year, 1877, and another, 70001., 
in 1879, mostly in resisting reductions in wages, 
thus reducing the average of the other twenty-two 
years to about 24411, perannum. The reason why 
strikes cost the Societyso little is because the mem- 
bers are not reduced by poverty to hungry compe- 
tition. 

We find that the cash balance in hand at the 
end of last year was 148,853l. 12s. 2d., an enor- 
mous baiance when all the benefits are taken into 








consideration. Besides this the Society has now 
extensive premises and offices in Newcastle-on- 
Tyne, all of which are paid for, The sum of 
55691. 9s. 4d. was paid on the completion of those 
premises during the last year, or the balance would 
have been 154, 4231. 1s. 6d., the saving in the one 
year alone being 53,5261. 15s. 10d. The Society 
has a reserve fund of 51,000/., 10,0001. of which was 
added last year ; this balance is reserved for special 
purposes in case of great pressure on the funds. 
The Society has invested 10,0001. in the Elswick 
Works, Newcastle, 11,0001. with the Tyne Com- 
missioners, 50001. each in the North-Eastern and 
London and: North-Western Railways, respectively, 
and 50001. in the Barrow-in-Furness and Stockton- 
on-Tees corporations, respectively. This practice 
of investing is extending with the better class of 
unions, and may presently develop enormously. 

The death-roll of members extended to 307, and 
of members’ wives, 219; the average age at death 
of the former was 45 years, andof the latter 42 years. 
The average age at death is therefore not so high 
as in some other societies. The Society paid twelve 
members 1001. each, in consequence of severe dis- 
ablement, and eighteen members 501. each, by 
reason of partial disablement. Through its action 
it also secured 21501. 7s. under the Employers’ Lia- 
bility Act to nineteen or twenty members, the 
amounts varying from 111. to 300/. in the several 
cases. The Society thus acts for its members just 
as the insurance companies act for employers in 
certain cases. 

The Table of aggregate benefits and payments as 
worked out in a previous paragraph enables us to 
estimate the actual cost per year and per week of 
the benefits provided, the total being about 10d. 
per week. If we allow 2d. per week for manage- 
ment, which is $d. more than the cost in the Iron- 
founders’ Society, then the whole of the benefits 
are secured for ls. per week per member, of which 
the out-of-work payments absorb over 3jd. per 
week, while the sick, superannuation, accident, 
and funeral benefits cost 6d. per week ; the total 
being 9}d. Disputes only cost jd., or say, in- 
cluding delegates, 1d. per week. 

With such figures before us we can estimate 
pretty closely what a national insurance scheme 
would cost, if the management was conducted in 
an economical manner, not exceeding on the whole 
the cost in this and similar unions. The length of 
time the Society has been in existence might not 
be quite long enough for fully testing the principle ; 
but twenty-four years is a good test, especially 
when it is remembered that in the earlier years of 
the Society the difficulties and expenses were 
greater in proportion to membership than they 
now are, when the union is firmly established. 
Other trades can at least approximately estimate 
the probable cost in their own industries, should 
they decide to apply the principle of provident 
benefits in the same way al to the same extent. 

In this report we have a full statement of the 
principles, objects, rules, and constitution of the 
‘* Federation of the Hngineering and Shipbuilding 
Trades of the United Kingdom.” This federation 
has nothing whatever to do with the federation of 
seamen, firemen, dockers, and other shipping 
employés which have latterly been in conflict with 
the ‘‘ Shipping Federation.” Thirteen Jarge unions 
are thus federated; the Engineers’ Society is not at 
present associated, as the rules do not permit of 
such federation. This union, however, and one 
other have taken part in the movement which will 
then include all the branches of skilled labour 
engaged in shipbuilding and ship-fitting work. The 
chairman is Mr. R. Knight, secretary of the Boiler- 
makers and Iron Shipbuilders ; the vice-chairman 
is Mr. W. H. Hey, secretary of the Ironfounders; 
the treasurer is Mr. J. Inglis, secretary of the 
Associated Blacksmiths ; and the secretary is Mr. 
J. Swift, the secretary of the Steam Enginemakers’ 
Society. The federation is intended to be protec- 
tive in its policy, not aggressive in any form. Its 
first object is to maintain the right of association ; 
its second to abolish the character note system ; its 
third to promote conciliation and arbitration ; and 
generally the elevation of labour of all grades com- 
prised in the federation. The constitution lays 
down the rules and mode of procedure for the 
attainment of these objects, and fixes the method 
of contribution for the payment of expenses. The 
initial costs are paid by a contribution of 31. per 
society until the first annual meeting in May of 
this year, when the terms of future payment will 
be decided. If the federation proceeds on the 
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lines laid down there is little fear of its becoming 
‘*a fighting machine,” to the injury of trade, or 
for harassing employers of labour. 





THE WEATHER OF JUNE, 1891. 

June has had tolerably fine weather, though 
during the first part of the month temperature kept 
low, and northerly and easterly winds were preva- 
lent, and many thunderstorms occurred. The mean 
pressure and temperature of the atmosphere at 
extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows : 














| 
| . Mean | . 
: { Mean Difference | Difference 

Positions. | Pressure. | from Normal, Kae ay ‘ea Normal. 

| 3 

| in. in. | deg. deg. 
North 30.07 above 0,20 50 below 2 
South ..| 30.01 below .01 57 Be 
West “a 29.96 above .03 58 above 2 
East | 30.04 08 55 below 2 
Central | 80.08 » «=«s«n SS 55 wo 





The distribution of rainfall in frequency and quan- 
tity may be roughly inferred from the following 
results : 














Difference 
Places. | Rainy Days. Amount. cana Sideaale 
in, in. 
Sumburgh .. wa 10 1.01 below 0.97 
Scilly .. eo oe 13 2,29 above 0,45 
Valentia ee ee 17 476 » 149 
Yarmouth .. ee ll 1.33 below 0.55 





Thedaily general directions of the winds over these 
islands give for frequency a resultant from N.E., 
for estimated force E.S.E., and the mean distribu- 
tion of pressure indicates S.E.; whereas the 
normal resultant is W.S.W. Pressure was high, 
temperature low, and rainfall moderate. In 
Ireland pressure was lowest, temperature highest, 
and rainfall greatest. The greatest pressure of the 
atmosphere, 30.4in., occurred on the 12th and 22nd; 
the least, 29.2, on the 30th. The highest temperature, 
84deg., was reported at Llandovery on the 19th; the 
least, 30 deg., at Lairg on the 9th. The average 
temperature for the British Islands at the sea level 
deduced from the 8 a.m. observations, was 55 deg. 
on the Ist, 50 deg. on the 6th, whence it rose to 61 
deg, on the 25th, and subsequently was lower. The 
rain chiefly fell at the beginning and at the ending 
of the month. On the morning of the 2nd, 1.45 in. 
of rain was measured at Roche’s Point, 1.15 in. at 
Scilly, 1.12 in. at Valentia ; 5th, 1.25 in. at Lough- 
borough, 1.18 in. at Spurn Point ; 26th, 2.26 in. at 
Loughborough, 2.04 in. at Liverpool. Thunder- 
storms were reported in south-east England on the 
1st and 4th, in north England on the 2nd, in south 
England on the 3rd, in west Ireland on the 6th, in 
England and Ireland on the 15th, in England on 
the 24th and 25th, in north Scotland on the 26th 
and 27th. The weather was for the most part very 
fine and little rain fell from the 8th to the 22nd. 
At 8 a.m., Ist, the isotherm of 50 deg. passed from 
the north of the Wash to the Isle of Man. About 
forty-five miles to the southward and parallel to it 
lay the isotherm of 60 deg. Northward of 50 deg. 
the weather was misty and foggy ; southward of 
60 deg. it was fine and clear. England was in sun- 
shine, Scotland in mist. A cyclonic disturbance 
had its centre in the Bay of Biscay, and during this 
and the following day travelled north-westward to 
the south of Ireland, where the rainfall was 
very heavy, into the Atlantic. Where the steep 
temperature gradient formed, thunderstorms oc- 
curred. The weather notations indicate clear 
days ranging between 9 in the west and 3 in the 
east ; overcast 17 in the west and 10 in the central 
district. Fog prevailed on two or three days in 
Great Britain. During the four weeks ending the 
27th, the duration of bright sunshine, estimated in 
percentage of its possible amount, was for the 
United Kingdom, 40; Channel Isles, 52; south 
England, 46; north Scotland, 43; west Scotland 
and south-west England, 41; south Ireland, 40; 
north-west England, 38; central England and 
north Ireland, 37; east Scotland, north-east and 
east England, 35. 








THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(From our New York CorREsPONDENT.) 
THE formation of this Society was the result of 
a demand for a scientific body which should make 
@ speciality of this branch of engineering. Its 


remarkable growth is the evidence that it was 
greatly needed, and the growing interest in the 
various meetings held during the last winter afford 
a further evidence that it has filled and will fill a 
place in the engineering profession of America 
which could not have been filled by any other body. 

In order to afford your readers a good idea of 
the status of this body, who sent more representa- 
tives to the gathering of American engineers held 
in London in 1889 than all the other societies com- 
bined, the writer desires to relate the formation of 
the Mechanical Engineers, to chronicle its progress, 
and to show the present permanent home of this 
body. 

The American Society of Mechanical Engineers 
is a little over eleven years old. It had its origin 
at a preliminary meeting for conference, called at 
the office of certain of its members at 96, Fulton- 
street, New York City, on the afternoon of Monday, 
February 16, 1880. The call for this preliminary 
meeting was signed by Professor John E. Sweet, 
Professor R. H. Thurston, and A. L. Holley. 
There were about forty gentlemen in attendance, 
and A. L. Holley was chosen chairman of the meet- 
ing, and S. S. Webber, secretary. The full orga- 
nisation of the Society was completed at a meeting 
called for April 7, 1889, in the lecture-room of 
Stevens Institute of Technology, at Hoboken, 
New Jersey ; at which meeting the first draft of 
rules for the Society was adopted, and the initial 
steps completed, and at the conclusion of this 
meeting Professor Henry Morton, with his usual 
hospitality, entertained the Society at his residence. 
The first public meeting for the readingof papersand 
their discussion was called for the 4th of November 
of that year, and since that time regular meetings 
in the spring and fall have been held in the dif- 
ferent cities ; the most easterly one being at Bos- 
ton, Mass., and the most westerly at Chicago, Ill. 
The meeting to be held this spring, in June, will 
be the twenty-third since the formation of the 
Society. 

The Society’s first offices were those of its first 
secretary until 1883. At that time, when its mem- 
bership had increased from 189 in September of 
the first year to 364, it rented a business office for 
its growing needs at 15, Cortlandt-street, New 
York, where it remained until 1885, when it moved 
into a larger space, made necessary by its rapid 
growth, at 280, Broadway, New York. There it 
remained, finding its quarters growing more and 
more inadequate until 1889, when it was decided to 
abandon the business centre of the city and move up 
town to the resident district, in order that its 
office and library might be open in the evening, a 
practice inconvenient in business offices. 

In 1889, it moved to 64, Madison Avenue, New 
York, where the abundant success of the evening 
meetings, and the enthusiastic interests in the 
Society and its welfare, made even that greatly 
increased accommodation still too narrow for what 
was considered the best interest of the Society. 
Accordingly in the winter of 1890, the fact that the 
house at 12, West Thirty - First-street, New 
York, then occupied by an organisation of physicians 
under the title of the New York Academy of 
Medicine, desired to dispose of their building, was 
brought to the notice of the Council. Considerable 
money had been spent by this medical society 
altering the house for their needs, which were so 
nearly parallel to those of the Mechanical Engineers 
that very little or no alteration has been called for 
to adapt the building for the Society’s needs. The 
Society being at that time but ten years old, it was 
felt that there was a certain boldness in proposing 
that it should become the owner of its own house, 
and before the steps looking to securing the pro- 
perty could be undertaken, a guarantee fund was 
created, so that there should be no uncertainty in 
the move towards acquiring possession of the pro- 
perty. The members of the Society were approached 
to know whether they would support this move by 
furnishing the necessary amount of money to effect 
the purchase, the money to be loaned, the loan to 
be secured by mortgage, and the interest upon the 
loan to be paid as coupons of bonds purchased by 
the subscribing members. No difficulty was en- 
countered in obtaining the necessary subscribers, 
and the house was purchased for the market value 
of 60,000 dols. As a brilliant financial operation 
this would be classed among the achievements of 
Wall-street. The Society bought 60,000 dols. worth 
of property and yet laid out none of its funds in so 
doing. Its success is largely due to the personal 








activity and shrewdness of Professor F. R. Hutton, 








its secretary, and as a financial and model secretary 
it is believed he is without a peer in this country. 
The Society’s building is located in the centre of 
New York City and in a neighbourhood where pro- 
perty is rapidly advancing in value. 

The membership of the Society at that time 
numbered about 1000, the increase in each year 
from 1883 being from 60 to 120, until last year, the 
year of the transition, when the phenomenal in- 
crease of 205 to the membership was a substantial 
confirmation of the wisdom of the bold policy, the 
membership at this writing numbering 1319. 

There is no question but what the trip made by 
the Society and their ladies, led by its officers, to 
visit England and France in 1889, has had a very 
important bearing upon the present prosperity of 
the Society. The number of the members with 
their ladies who formed the excursion was 190 of 
the entire 360 in the party, and at one of the social 
reunions which was held in the house of the Society 
this autumn, an exceedingly enjoyable feature was 
the reproduction upon lantern slides of several 
photographs taken by the members of the party 
during that most delightful trip. 

These social reunions referred to have been a 
feature of the Society’s house life. They are in no 
sense meetings of the Society, inasmuch as their 
expenses are borne entirely by the members parti- 
cipating, who bring with them their wives and 
oes ladies, thus adding very much to the social 
enjoyment of the occasions. The reunion groups 
itself about some central feature, the programmes 
for the winter involving reminiscences of Robert 
Fulton, reminiscences of early railroading, the his- 
tory of electricity prior to Galvani, and evenings of 
tribute to the memory of eminent engineers whom 
the Society delights to honour. 

The Society moved into their new premises on 
May 8, 1890. The main floor consists of a saloon 
parlour used as a reception room and office of the 
Society ; at the back of this is the auditorium, 
with comfortable folding seats for 160 persons, the 
room being large enough to extend its capacity to 
200 by movable seats at the back. 

On the basement level is a front room used as a 
council chamber and typewriter’s otlice; while 
underneath the auditorium in the rear is a large 
room 20 ft. by 40 ft., in which tables can be spread 
for collations and other social functions which are 
discharged in the house. 

The library of the Society is accommodated upon 
the second floor, the entire level being covered with 
shelves and having a space of 98 ft. in depth, and 
varying in width from 20 ft. to 28 ft. for the 
accommodation of books. The shelving capacity 
has a limit only a little short of 20,000 volumes. 
As yet this limit is by no means approached, there 
being room left for growth considerably beyond 
the modest nucleus with which the young Society 
has begun. The private office of the well-known 
secretary is also upon the second floor. 

The third and fourth floors have been fitted up as 
sleeping apartments for the use of the non-resident 
members of the Society. There are six of these 
rooms plainly but comfortably furnished, the mat- 
tresses being specially luxurious, and abundant 
use has already been made of these notable con- 
veniences by the membership distributed over the 
large area covered by the Society. 

In one of the rooms on the third floor is located 
the business office and council room of the Ameri- 
can Institute of Electrical Engineers, who have with 
the Mechanical Engineers, the privilege of putting 
their books upon the library shelves, and who are 
in respect to their relations with the Mechanical 
Engineers, their tenants. The fourth floor con- 
tains the janitor’s quarters and a bath-room, in 
addition to the toilet facilities furnished on the 
third floor and basement. The water for the top 
floor rooms is supplied from a tank, into which 
the water is pumped by an electric motor operat- 
ing a three- throw pump, the switch controlling 
the motor being automatically operated by a float 
in the tank, so that the latter is always kept full. 
The walls of the auditorium are two stories high 
and are decorated with the pictures of the genial 
and lovable Alexander L. Holley, deceased founder 
of the Society and one of its first officers, and with 
that of Sir Henry Bessemer, honorary member of 
the Society, presented by himself. Also with that 
of Professor Rankine, which hangs over the chair- 
man’s desk. In the alcove of honour overhead, 
hangs a reproduction of the Scott portrait of James 
Watt in the positionof patron saint of the profession. 

The front drawing-room and halls are enriched 
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by paintings and photographs, gifts to the Society 
from interested members, and over the centre of 
the auditorium is the Society’s seal, representing 
the lever of Archimedes moving the world. This 
is in stained glass lail in a tinted glass panel, by 
which the overhead light is softened as it falls into 
the room below. The house is illuminated through- 
out with gti on the Edison system, the 
library, in particular, being so lighted that each 
worker commands a table standard for his exclusive 
use, while the illumination of the room is derived 
from reflection from the book shelves, which are 
illuminated from lamps that are shielded from 
the room by opaque shades, Readers have said 
that the manner of lighting in this way makes the 
most charming and satisfactory illumination by 
which to work. 

The library of the Society is maintained as a free 
public library, and is open to all readers from ten 
o'clock in the mornings until ten in the evenings. 
The glow-lamp method of illuminating renders it 
possible to have the library _ by night without 
the injury that is done to books by burning gas. 

The heating of the house on the lower floors is 
done by hot-air furnace, and upon the other floors 
and basement by means of hot water circulated 
from a boiler in a cellar underneath. The house is 
in telephonic communication with the city circuit 
so as to be accessible from the business centres 
without difficulty. 

The auditorium is fitted with a most admirable 
screen for projection purposes, and the lantern 
which is used is so arranged that an arc electric 
light switched into the circuit which illumines the 
house, furnishes a steady and brilliant white light, 
much superior in quality to that given with the 
oxy-hydrogen lime light, and with much less an- 
noyance to the operator. The focussing lamp is a 
gift to the Society from the Clark Electric Com- 
pany, of this city. The mounting and adaptation 
of the lenses, &c., having been done by the inde- 
fatigable secretary of the Society, to whose active 
and interested efforts so much is due of the plan- 
ning and preparation of the house. A glance at 
the past officers of the Society shows names well 
known all over the world as among the prominent 
engineers of the day. 

Past Officers ( Executive). 
R. H. Thurston, President, April 7, 1880—Nov. 3, 1882. 
EK. D. Leavitt, Jun., President, Nov. 3, 1882—Nov. 3, 
883. 

’ John EK. Sweet, President, Nov. 3, 1883—Nov. 7, 1884. 
J. F, Holloway, President, Nov. 7, 1884—Nov. 13, 1885. 
Coleman Sellers, President, Nov. 13, 1885—Dec. 2, 1886, 
George H. Babcock, President, Dec. 2, 1886—Dee. 1, 


1887. 
Horace See, President, Dec. 1, 1887—Oct. 18, 1888, 
Henry R. Towne, President, Oct. 18, 1888—Nov. 22, 
1889. 


Oberlin Smith, President, Nov. 22, 1889—Nov. 14, 1890. 
Lycurgus B. Moore, Treasurer, April 7, 1880—Dec. 2, 


Lycurgus B. Moore, Acting Secretary, April 7, 1880— 
Nov. 4, 1880. 

Thomas Whiteside Rae, Secretary, Nov. 4, 1880— 
March 1, 1883. 

Charles W. Copeland, Treasurer, Dec. 2, 1881—Nov. 7, 
1884 


The present officers are, President, Robert W. Hunt, 
Chicago, Ill. 
F, i. Hutton, Secretary, March 1, 1883, to present 


time. 

W. H. Wiley, Treasurer, Nov. 1, 1884, to present time. 

The honorary members of the Society are limited 
in number to twenty-five, and England is repre- 
sented by Sir Benjamin Baker, Sir Frederick 
Bramwell, Sir Henry Bessemer, D. Kinnear 
Clarke, Sir John Coods, James Dredge, and Sir 
Edward J. Reed. The Society’s meetings have 
been frequently described and illustrated in Enat- 
NEERING, and may be seen by those interested by 
examining the files since 1882, at dates about three 
to four weeks after that of the meeting. Such 
mectings have been found full of interest, and were 
held on twenty-six different occasions ; nine times 
in New York City, and seventeen times in im- 
portant provincial centres. 








THE FRANKFORT ELECTRICAL 
EXHIBITION.—No. VII. 

Tue building in which the applications of elec- 
tricity to science and medicine are illustrated, is 
about 170 ft. long, with an average width of some- 
what over 50 ft. Under it runs a portion of the 
tunnel electric railway leading to the mining de- 

artment, and the exhibit of Messrs. Hartmann and 
Seena in a special building immediately adjacent, 
may, from its nature, be regarded substantially as 





a section of the science exhibit, their special line 
being the construction of measuring and indicating 
instruments. 

The Kohlrausch vertical spring galvanometer 
is prominent in the exhibit of Messrs. Hartmann 
and Braun, and as an ampéremeter it is very 
extensively used in Germany, being mechanically 
simple in construction, free from delicate organs, 
not subject to change involving recalibration, and 
not liable to extraneous influence unless placed 
with total disregard to reason, e.g., immediately 
over or under a strong magnetic pole. It consists 
of a thin iron tube which is suspended from a 
torsionless spiral spring and floats in solenoid. 
The indicator forms the cross of a_ tee-piece 
which branches from the core, and one side 
of the vertical scale of the galvanometer is 
generally furnished with an arbitrary scale, as milli- 
metres for example, and the other with a special 
scale indicating units, as amperes. For large cur- 
rents the solenoid is a spiral cut from a copper 
tube. Among other galvanometers shown by 
Messrs. Hartmann and Braun may be mentioned 
amptremeters, which are constructed by them on 
the same principle as the last mentioned, but 
with a circular scale, and voltmeters in which the 
mutual repulsion of light bars of iron placed 
parallel to each other in the solenoid is the prin- 
ciple of action. These voltmeters are compen- 
sated for temperature by the use of two wires 
(copper and manganese-bronze, or such nickel 
alloy as German silver or the so-called ‘‘ platinoid,” 
which is German silver containing a small percen- 
tage of tungsten). Milli-ampéremeters, for medical 
purposes, generally reading up to 15 or 20, are con- 
structed on the same principle as the last-mentioned 
voltmeter. Among other voltmeters may be men- 
tioned those with two scales, so as to serve for all pur- 
poses on installations where accumulators are used ; 
simple tension indicators for use in electrotyping 
establishments ; a special voltmeter for testing single 
accumulator cells ; a contact voltmeter or tension 
relay, the essential organ of which is a light iron 
core floating in a solenoid so arranged as to close 
one circuit when a minimum tension obtains, and 
another circuit when a maximum tension is reached. 
These circuits can be arranged to control optical 
or acoustic signals on one hand, or they may onthe 
other hand bring into play automatic tension regu- 
lators, as for example means for increasing or 
diminishing the resistance of the dynamo shunt, or 
for regulating the number of accumulators in circuit. 

Various forms of special signal voltmeter will 
interest the practical electrician, especially one on 
the same principle as that just mentioned, but with 
several refinements and adjustments. The core 
is suspended in the solenoid between two springs, 
and when the potential falls short of or exceeds 
the pre-arranged limit a bell rings, and either a 
green or ared incandescent lamp is brought into 
circuit according as the potential is too high 
or too low. In the differential voltmeter there 
are two solenoids, and a light iron core common 
to the two is suspended between spiral springs, 
so that the core is partly in each solenoid, 
this core acting by a lever arrangement on an index 
ranging over a circular scale. Both solenoids have 
the same number of turns and the same resistance, 
and each solenoid is connected with the one of the 
two circuits, the potentials of which it is required to 
compare. Obviously the direction of the currents 
in the solenoids must be such that when the poten- 
tials of both circuits are equal the actions on the 
floating core are equal and opposite, and then the 
voltmeter will give no indication. If, however, 
the potential in one circuit increases or diminishes 
the core will shift and an indication will be obtained, 
the scale being arranged to show volts of difference 
on the two sides of a central zero. One use of the 
differential voltmeter is to show loss of potential at 
various points on a lighting system, and another is 
to control the tension difference on the two circuits 
of a three-wire system. It is obvious that all the 
signal devices and the automatic circuiting arrange- 
ments can be adapted to the differential voltmeter 
if required. 

Registering galvanometers on the Kohlrausch 
principle are specially easy to construct, and are 
made by Messrs. Hartmann and Braun to register 
either ampéres or volts, the bifilar temperature cor- 
rection already referred to being essential in the 
latter case, as the instrument must necessarily 
remain in circuit. In the registering instruments 
the action of the core is damped as much as prac- 
ticable, and the index is provided with a pencil 





which operates on a cylinder actuated by a clock 
and covered with a paper sheet plotted out accord- 
ing to the scale of the instrument, no special 
feature or departure from the usual pattern of 
recording device being necessary. 

The principle of an iron core floating in mercury 
to a greater or less depth according as a solenoid, 
which envelopes the mercury, is more or less 
active, is not only applied to a simple indicating 
galvanometer (as ampéremeter), but also to a very 
clever device (Lahmeyer’s patent) for automatically 
controlling the potential on a high tension circuit, 
and regulating the resistance in the shunt of a 
dynamo ; indeed, the device in question must be 
capable of numerous applications. A copper tube 
central with the main solenoid contains mercury 
and the iron float, but that part of the copper 
tube which is near the surface of the mercury is built 
up of discs insulated from each other, resistances 
being circuited between these discs. The level of 
the mercury in the tube depends on the depth to 
which the iron core is attracted, and as the height 
varies, more or fewer of the discs are connected 
and more or less of the resistance is short-circuited. 
In order to make the instrument also serve as an 
indicating galvanometer, the upper part of the 
iron core is made to ride in a vertical glass tube, 
a scale or scales (e.g. amperes) being engraved on 
the tube. It is quite obvious that such an instru- 
ment may be controlled by potential or by ampér- 
age, also that the differential principle can be 
applied to it. 

Two systems of electric meter are shown. One 
of these, which involves the use of a clock, consists 
of an ammeter which is made to give a range of 
scale proportionate to the amount of current. This 
ammeter determines the position of a pawl in rela- 
tion to a ratchet-wheel. Once a minute the clock 
makes contact with an electro-magnet which sets the 
pawl into the ratchet and drags the pawl to the zero 
position of the ammeter. The ratchet-wheel is con- 
nected with the counting train. Under such circum- 
stances theaction on the counting train willobviously 
be nil if no current is passing and the pawl already 
stands at zero, and it is equally obvious that the 
counting train will average the indications into am- 
pere hours, if all parts of the ammeter scale have 
the same value and the counting train is set to 
rate. The instrument, as shown, is only intended 
as an ampére hour meter, and will therefore 
only indicate watts, provided that the potential is 
constant. It could, however, be wound for poten- 
tial, or could be made double so as to register both 
volts and ampéres, either on separate scales or with 
a mechanical arrangement for multiplying the two 
indications into each other. The other electric 
meter (system Wilkens) is not a positive action 
meter, but depends on the speed of rotation of a 
disc of copper placed between the poles of an elec- 
tric magnet ; it however has the advantage of not 
involving the use of a clock. 

The class of apparatus for which Messrs. Hart- 
mann and Braun are most known consists, how- 


ever, of resistance measuring apparatus for labora-. 


tory and other purposes; this class is exhibited in 
considerable variety, ranging from portable sets, to 
very completely fitted testing appliances for central 
lighting stations or telegraphic establishments. 

Lenard’s bismuth spiral for measuring the inten- 
sity of a magnetic field, is a thin wire of pure 
bismuth arranged as a flat bifilar (non-inductive) 
spiral mounted in ebonite so as to present the 
appearance of a disc about one twenty-fifth of an 
inch thick, and it is provided with a handle and 
terminals. Being so thin it can generally be placed 
between the field magnets and the armature of 
a dynamo ; the variation of the resistance of the 
spiral corresponding to about 5 per cent. per 1000 
lines of force in the magnetic field. Photometers 
for electrical use are also shown, also an electrical 
pyrometer, which, like that of Siemens, depends 
on the increased resistance of a platinum wire when 
exposed to the furnace heat. They also exhibit a 
thermometer system based on the same principle 
and adapted for use in the various apartments of a 
large building, a metal resistance being placed in 
each apartment and one indicator serving for all, 
connection being made to the required resistance 
when an observation is to be taken. 


LONDON SOCIETIES.—No. VII. 
Tue Royat Soctery—continued. 
In 1817 the Society again took up the question 
of polar exploration, which was then being strongly 
advocated by Sir John Barrow, Mainly through 
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his exertions, an Act was again passed offering 
rewards for successful Arctic voyages, 20,000/. for 
the north-west passage, and 5000. for reaching 
89 deg. N. The Society memorialised the Govern- 
ment on the subject, and the result was the de- 
spatch of the expeditions of 1818, one under Ross 
and Parry, the other under Buchan and Franklin. 
This was the first of the series of expeditions in 
which Parry and Franklin were engaged. It would 
be foreign to our present subject to deal with the 
story of Arctic exploration, since beyond acting 
throughout as the scientific advisers to the Govern- 
ment, it does not appear that the Society had any 
special connection with it. The first chapter may 
be said to have been closed by the loss of Sir John 
Franklin in 1846, the second by the discovery of 
his fate by M‘Clintock in 1859. To this last expe- 
dition active service was rendered by the Society, 
which assisted in fitting out the Fox with instru- 
ments. At this time, as was admitted by Lord 
Wrottesley in his presidential address, 1856, public 
opinion was opposed to polar expeditions on account 
of the risk to life involved in them, and it is not 
until 1875 that we find the Society again occupied 
with the subject. In that year a committee was 
appointed to assist in the preparations which were 
being made for the expedition under Captain Nares 
which had been determined upon the previous year. 
Since that date the only Arctic exploration in which 
this country has been concerned was the series of cir- 
cumpolar observations carried out in 1882. These 
observations arose out of a proposal made by Lieu- 
tenant Weyprecht in 1875, in which he urged the 
importance of establishing a number of stations 
within the Arctic circle, at which simultaneous 
meteorological and magnetic observations should be 
carried on. In 1879 and 1882 international polar 
conferences were held, and it was determined to 
carry out the suggestions, the governments of 
several countries undertaking to send out expedi- 
tions to stations agreed upon. At the instance of 
the Royal Society this country agreed to take part 
in the work, and a grant of 2500/. was made to a 
committee of the Society for the purpose. Lieu- 
tenant Dawson, with a small party of observers, 
was sent out to the Great Slave Lake in Canada, 
and some important observations were made. The 
American party was the one under the command of 
Lieutenant Greely, whose terrible sufferings aroused 
somuch sympathy at the time, and are still fresh 
in the memory of all who take an interest in the 
story of Arctic adventure. 

The expedition to the antarctic regions sent out 
in 1839 under the command of Captain (afterwards 
Sir James) Ross, was promoted by the Royal 
Society, which, as usual, furnished the Govern- 
ment with suggestions as to the character of the 
scientific observations which it was desirable should 
be carried on. 

In 1821 the French Académie des Sciences invited 
the Royal Society to repeat the observations made 
in 1790 for the purpose of accurately ascertaining 
the distance between Dover and Calais, and con- 
necting together the triangulations of the two coun- 
tries. The proposal being accepted, Colonel Colby 
and Captain Kater were appointed by the Society 
to co-operate with MM. Arago and Mathieu, the 
delegates of the French Academy. The work was 
very carefully carried out, and a system of tri- 
angles carried to Greenwich. A full account of 
it was given by Captain Kater to the Society in 
1828,* 

The question of the standards of weights and 
measures is one which has at various times 
been before the Society. As far back as 1742 
two copies of the standard yard at the Tower 
had been made for the Society, the object at the 
time being to provide duplicates of the French and 
English standards which might be kept in London 
and Paris, so that experiments made in the two 
countries might be compared. Though the Royal 
Society’s yard proved to be a little different from 
the nominal standard which was kept at the 
Exchequer, it was believed to be more accurate, 
and when in 1758 and 1759, a committee of the 
House reported on the standards, they recom- 
mended that a copy of the Society’s yard should 
be made, and adopted as the legal standard, which 
was done. A standard of weight was made at the 
same time. In 1814 a committee of the House 
again inquired into the subject, and took evidence 

rom representatives of the Society. Their sugges- 
tion that the standard of length should be derived 





* “Phil, Trans.,” 1828, page 153, 





from a pendulum vibrating seconds seems to have 
been at all events the first official recognition of this 
idea. Nothing, however, had been done, and two 
years later, in 1816, a Royal Commission was 
appointed, nearly all of them members of the 
Society, and on their recommendation it was deter- 
mined that the old Parliamentary standard derived 
from the Society’s yard should be the legal standard, 
and that of such inches as the yard contained 
thirty-six, the pendulum vibrating seconds (under 
the specified conditions) contained 39.13929. 
Standards of weight and capacity were also deter- 
mined upon.* 

In 1834 the standard was consumed in the fire 
which destroyed the Houses of Parliament, and a 
Commission was appointed, all the members of 
which were Fellows of the Society, to arrange for 
the construction of a new one. They determined 
that no alteration was desirable in the standards of 
length and weight, and took steps to construct a 
new measure by comparison with the original yard 
of the Society, and certain other copies of the Par- 
liamentary standard. Of the new copies that were 
made, one was intrusted to the care of the Society, 
under whose charge it now remains. 

Connected with the use of a pendulum for deter- 
mining the length of the standard yard, is its appli- 
cation for determining the figure of the earth, and 
it was part of the duty of the committee of the 
Society to supervise the carrying out of pendulum 
observations at the different trigonometrical stations 
of the British Isles. Such observations were care- 
fully carried out by Captain Kater, and these were 
among the first of the om series which have since 
been and are still being carried out in different 
quarters of the globe. ‘Thesubject has frequently 
been before the Royal Society in the form of com- 
munications, and more directly, by actual observa- 
tions made on their behalf and under their direc- 
tion.t Of recent years the most important series 
with which they had to deal, was the great series 
carried out in connection with the Indian trigonome- 
trical survey. It was suggested in 1863 that 
pendulum experiments should be carried out at the 
principal stations of the survey ; for the purpose 
of supervising the preparations a committee of the 
Society was appointed, and under their authority 
the necessary instruments were provided and tested 
at Kew. The results were fully reported to the 
Society by Captain Walker in 1870. 

Babbage’s calculating machine for many years 
occupied a great deal of the attention of the Society. 
In 1822 Babbage submitted to the Society, through 
Sir Humphry Davy, a small model of his ‘‘ differ- 
ence engine ” for calculating and printing mathe- 
matical tables, and in the following year (1823) it 
was brought under the notice of the Treasury, by 
whom it was referred to the Royal Society for 
report. A committee of the Society appointed for 
the purpose reported favourably, and a grant was 
made to Babbage to assist him in constructing the 
engine. The work was commenced and carried on 
for some years at a very heavy cost, until at last 
when very large sums had been expended, Govern- 
ment grew alarmed, and refused to furnish further 
funds. The disputes which arose have become 
historical. The inventor was throughout supported 
by the Royal Society, but the end was that 
after 17,0001. of public money had been spent, in 
addition to large sums by Babbage himself, who 
received no remuneration for his labour, the pro- 
gress of the machine was stopped, and it remains 
still uncompleted. It has been stated that at last 
Babbage was unwilling to press for the completion 
of the difference engine, because he had invented 
a far more perfect apparatus, the ‘‘ analytical 
engine,” which could do all that the original ma- 
chine did and much more. No attempt has ever 
been made to construct this engine, but complete 
drawings and descriptions are said to have been left 
by Babbage. Much as it is to be regretted that so 
marvellous an example of human skill was left in- 
complete, it must be admitted that as things have 
turned out Dr. Young was right when he said that 
it would be cheaper to invest the money the ma- 
chine would cost in the funds, and employ the 
income in paying the wages of calculators. Of 
course the answer to this argument was, and is, 





* For an account of the measures taken for the verifi- 
cation of the standards, reference may be made to Captain 
Kater’s paper in the “‘ Philosophical Transactions,” 1826, 

+ For a full account of the series of observations made 
for this purpose see Sir E. Sabine’s account of ‘‘ Experi- 
ments to Determine the Figure of the Earth by Means of 





the Pendulum.” ‘‘ Philosophical Transactions,” 1825. 





that no tables made by calculators are absolutely 
certain to be correct, whereas the machine, once 
made, would have been infallible. 

In 1823 the Admiralty applied to Sir Humphry 
Davy, as President of the Society, asking that an 
investigation might be made into the best way of 
preventing the corrosion of copper sheathing. A 
committee was appointed, but practically Sir 
Humphry undertook the whole investigation him- 
self. Its results are well known. By fitting bars 
of iron or zinc on the vessel’s bottom he set up an 
electric action which quite protected the copper, 
but unfortunately the cleanliness of the copper 
encouraged the growth of marine vegetation, and 
the bottoms became rapidly foul. This was a 
bitter disappointment to Davy, as the success of 
the method had been assumed from the preliminary 
experiment, and it had been applied on rather a 
large scale. 

In 1829 the curious bequest was made to the 
Society which led to the publication of the famous 
‘* Bridgewater Treatises.” The Earl of Bridgewater 
left 80001. to the President of the Society, to be 

aid to the author or authors of a work on ‘‘ The 

ower, Wisdom, and Goodness of God as mani- 
fested in the Creation.” Davies Gilbert was Presi- 
dent at the time, and he, after calling to his aid the 
Archbishop of Canterbury and the Bishop of 
London, nominated eight authors of distinction to 
write as many different treatises. It was urged at 
the time that this was not precisely what the de- 
ceased nobleman had intended, and that he had had 
in his mind a single work to be written by one or more 
authors. Those who urged this view, which may 
have been a perfectly correct one, must have had a 
rather exalted notion of the value of a work whose 
preparation could reasonably be paid for by a sum 
of 8000/7. Amongst them, however, was Babbage, 
who was highly indignant at the way in which the 
fund had been dealt with, and wrote what he termed 
a ‘* Ninth Bridgewater Treatise,” as a specimen of 
the manner in which he considered the subject 
ought to have been treated. The treatises are now 
indeed obsolete, with the exception, indeed, of Sir 
Charles Bell’s admirable one on ‘‘The Hand,” but 
they long maintained a position as standard books 
on their subjects, until, indeed, the rise of the new 
school of biological science, founded by the great 
work of Darwin. 

By the end of the eighteenth century the bulk of 
the ‘‘ Philosophical Transactions’’ had become so 
great that an abstract of them was prepared by Dr. 
Hutton, who was assisted by Drs. Shaw and Pear- 
son. This abstract was most completely done, and 
it has to a large extent superseded for many 
libraries the original Transactions. It is in eighteen 
folio volumes, and extends from the foundation of 
the Society to the year 1800. It was published in 
‘1809. As time went on the need was felt for some 
similar work, continued to a later date, and it was 
also thought desirable that some record—more 
readily available than the Journal books of the 
Society—should be kept of the papers which had 
been brought before the Society, but had not 
appeared in the ‘‘ Philosophical Transactions.” 
Accordingly in 1832 it was determined to print the 
abstracts which had always been prepared by the 
secretaries, commencing at the year 1800, where 
Dr. Hutton had left off. This was done. The 
work, originally issued as ‘‘ Abstracts of the Philoso- 
phical Transactions,” was continued under the title 
of ‘* Proceedings of the Royal Society,” and is of 
course still carried on under this title. Forty- 
eight volumes have been published. The ‘‘ Pro- 
ceedings” now contain abstracts of all papers read 
—sometimes, when the paper is not included in the 
‘* Philosophical Transactions,” the actual text of the 
paper—a report of the President’s address and 
the other business of the annual meetings, the 
Society’s financial statement, obituary notices of 
deceased Fellows, and certain reports. 

In 1854 the Government purchased Burlington 
House, with the view of erecting a new National 
Gallery on the site, but objections was raised both 
in Parliament and elsewhere to the idea, and it was 
abandoned. As they were desirous of obtaining 
the whole of Somerset House for public offices, 
they then offered the Royal Society apartments in 
Burlington House, and after some consideration 
the offer was accepted, a similar offer to the Society 
of Antiquaries, the Geological Society, and the 
Astronomical Society being declined. The Society 
moved in in 1857, and took possession of rooms in 
the main building, which is now held by the Royal 
Academy. Where the west wing of the present 
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building stands, there was originally a range of 
kitchens. These had been cleared away, and the 
building converted into a large hall, which served 
for the meeting room of the Society, and also for 
holding the examinations of the University of 
London. The building itself proved too large for 
the Society, and a suggestion was made to the 
Linnean and Chemical Societies, that an applica- 
tion for rooms, if made by them to the Government, 
would probably be successful. They adopted the 
suggestion, made the application, and obtained the 
accommodation. The University of London also 
had rooms in the east wing of the building. In 1866 
the Government leased the main building to the 
Royal Academy, arrangements having been made 
for the erection of the two wings, the eastern of 
which was arranged to suit the requirements of the 
Royal Society. They entered on occupation of their 
new apartments in 1872, and here they have since 
remained. The Society of Antiquaries has most of 
the west wing, the rest being occupied by the 
Astronomical Society ; the west part of the Picca- 
dilly front is devoted to the Linnean, the eastern 
portion to the Chemical and Geological Societies. 
The British Association has also lately been granted 
rooms in this part of the building. 

Certainly not the least important work which 
the Society has carried out in recent years is the 
‘*Catalogue of Scientific Papers.” This under- 
taking originated in a suggestion made by Dr. 
Joseph Henry, then the secretary of the Smith- 
sonian Institution, to the meeting of the British 
Association at Glasgow in 1855. The suggestion 
was approved by a committee of the Association, 
to the extent of recommending the preparation of 
a catalogue of mathematical and physical memoirs, 
leaving the other sciences, chemistry, biology, &c., 
to be dealt with separately. It was proposed that 
the catalogue should relate to papers published 
during the present century only. 

In 1857, General Sabine, on the part of the Asso- 
ciation, sought the co-operation of the Royal 
Society, and a committee was appointed to consider 
the proposal. In the following year, 1858, after 
some further consideration, the Society determined 
to prepare a MS. catalogue of scientific memoirs, 
published since 1800, the catalogue not to be con- 
fined to any special branch of science. A grant of 
2501. was appropriated to the purpose. The object 
of the list, as it was eventually determined upon, 
was to provide an index to the titles and dates of 
scientific papers contained in the Transactions of 
societies, journals, and other periodical works. The 
greater part of the materials was ready to hand 
in the Society’s library, but as the work went on 
the sources of information were widely extended, 
and much aid was received from foreign as well as 
from English societies and libraries In 1862 con- 
siderable progress had been made, and the question 
of printing naturally arose. Application was made 
to the Government, and in 1864 General Sabine 
was able to announce in his presidential address 
that the cost of printing would be defrayed by the 
Treasury. The first volume was issued in 1867 and 
the sixth in 1872. These volumes dealt with the 
years 1800 to 1863, and it was at first proposed to 
stop with the latter year, but before the. first 
series was complete the use of the work had proved 
so great that it was determined to continue it, first 
to 1873, and finally in ten-year periods. The 
Treasury printed the first supplement (1863-73), 
but in 1889 declined to undertake any further 
charges. They, however, granted 1000/. towards 
the expenses. 





NOTES. 
Tue SrrenctH or Detra Metat Wire AND 
Copper WIRE. 

In view of several frightful accidents from the 
bursting of copper steam pipes on board ship, the 
Fairfield Shipbuilding and Eigineering Company of 
Govan introduced a system of wrapping the copper 
steam pi es with wire on the principle of the wire 
gun. Unfortunately, however, copper wirelosesmuch 
of its strength as the temperature rises, and there 
were objections to the use of steel wire ; Professor 
Unwin, however, showed some time ago that Delta 
metal lost comparatively little of its strength on 
being heated, and the Fairfield Company have 
therefore recently carried out a number of experi- 
ments on the tensile strength of wire made from 
this metal with a view to using it inthe manner speci- 
fied. Wires both of copper and Delta metal were 
tested under the same conditions, both being first 


following interesting results were obtained : 





tested in the cold state, and afterwards at the tem- [loss to their employers. 
perature of melting tin, or 442 deg. Fahr. when the | some scheme legalised by which a living would be 


He greatly desired to see 


secured to them in old age. One of the promising 


Tensite TESTS OF DELTA AND CoppER WIRE MADE BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING CoMPANY, 
____ Laren, Govan, Giascow. — 




















| 
Stress in | Elonga- | Elonga- | 
Material. Diameter.; Area. Brokeat Tons per Mean. tion in | tion per REMARKS. 
Square Inch. | 6In. Cent. | 
® tons | 20. | 
Delta as received... ce 115 -0103 6 68.25 oe i —— 
Copper ° se “6 18 .025¢ 8 31.5 | oo y 5 
Deltaanneaied  °. :.| 1115 | 0103 4 337 | .. 13 27.03 | Tested cold 
Copper ,, ce ete -18 .0254 45 18.6. a 2h 35.46 | 
* : : om -0254 55 21. . | 
Copper heated in melting tin { 18 "0154 160 23.62 } 22 30 }° 4.16 
Ss ‘s Se ee 18 10234 | 55 21.65 4.16 Tested hot. 
: : : 115 -0103 625 50.97 +4 11.45 | . 
Delta heated in melting tin.. { “115 “0103 “50 48.54 } 49,35 yh 9.54 | 
” ” ” o- 115 | -0103 .50 48.54 43 8.854 | 








It will be seen that in the unannealed state the 
Delta metal was stronger than the copper, but 
showed less ductility. Both metals lost much of 
their strength on annealing, but gained in duc- 


than its competitor, and at the same time had lost 
its previous superiority in the matter of ductility. 
With the increasing steam pressures and corre- 
spondingly high temperatures dealt with in marine 
engineering at the present day, these results appear 
to be of considerable importance. 


WELL SINKING AT THE NapRAI AQUEDUCT. 

Mr. W. B. Gordon, who was in charge of the 
well sinking for the piers of the Nadrai Aque- 
duct, has published some notes made during 
the progress of the work. 
268 in number, made up as follows: 102 wells 
20 ft. in diameter, 44 wells 13 ft. in diameter, and 
122 wells 12 ft. in diameter. The average depth 
to which they were sunk was 56 ft. The well 
curbs were constructed of wood at the site of the 
works. The timber cost 12 annas (= .75 rupee) 
per cubic foot delivered at the works, and each curb 


565 rupees for the 13 ft. wells, and 488 rupees for 
the 12 ft. wells. Wrought-iron rods 1} in. in dia- 
meter passed through the curbs and were built up 
in to the brickwork. The material passed through 
was largely sand, but layers of stiff clay several feet 
thick were also met with. 


2} cubic feet capacity, each of which required a gang 
of seventeen men for its operation. The cost was 
6 rupees per foot for the 20-ft. wells and 4 rupees 
per foot for the 13-ft. and 12-ft. wells. The rate of 
progress was 1? ft. for a day for the large wells, 
but for the 13-ft. and 12-ft. wells, in which only one 
dredger could be used at a time, the progress was 
but 1 ft. daily. Aslong as the wells were passing 
through sand, this hand dredging proved to be 
cheaper than steam work, and the wells could be 
sunk straighter. On reaching the clay, however, 


ing through the clay, was 820 tons. 


Tue INCORPORATED ASSOCIATION OF MUNICIPAL 
AND County ENGINEERS. 


County Engineers held a meeting in London on 


ceedings were in every way successful, a con- 
siderable number of members having attended and 
taken part both in the excursions and in the read- 
ing of the papers. The President, Mr. T. de 


with an address in which he mentioned that the 
number of members had risen to four hundred. 
It is twenty years since the Association was first 
mooted ; the first meeting took place on May 2, 
1873, thirty-three members being present. In 
1875 the total number of members was 170, in 
1881 it was 204, and last year the Association was 
incorporated, thus obtaining a recognised status. 
Mr. Meade devoted a considerable portion of his 


or retiring pensions for surveyors. He stated that 


perfect acquaintance with 


from obtaining suc 
hence were a 


their districts as was desirable, an 





tility. At the temperature of melting tin, how- | 
ever, the copper wire proved very much weaker | 


The wells were. 


completed cost 1264 rupees for the 20 ft. wells, | 


The wells were lowered | 
through the sand by means of Bull’s dredgers of | 


about 39 ft. below ground level, steam dredging was . 
resorted to, and the wells were heavily loaded with | 
rails to assist them in their downward progress. The | 
gross load on the curb of the 20 ft. wells, whilst pass- | 


The Incorporated Association of Municipal and | 


the 25th to the 27th of last month. The pro-| 


address to the question of obtaining superannuation | 


the present system unsettled borough officials, and | 

that they were always on the look-out for a better | 

appointment. eee changes prevented them | 
a 


| departments of the Association was the holding of 
_ voluntary examinations. For many public appoint- 
|inents candidates have to present pass certificates 
|from these examinations, while those who have 
obtained honours find them a great recommenda- 
tion. Mr. Meade then referred to the progress 
which had lately been made as regards drainage, 
the disposal of refuse, and street and underground 
railways, and in conclusion he called attention to 
the difficulties of keeping up with the very nume- 
rous Acts of Parliament which deal with matters 
in the hands of municipal and county engineers. 
Six papers of interest were read before the mem- 
bers, who also visited the South London Electric 
Railway, the Tower Bridge, the abattoirs, the 
Deptford works of the London Electrical Supply 
Corporation, and the outfall works at Crossness. 





THE BABcock AND W11cox BoiLEr.—A company is being 
formed to take over the business of the Babcock and Wil- 
/ cox Company, of New York, in so far as it relates to the 
manufacture and sale of this well-known boiler outside of 
the Unitedstates and Cuba. The capital to be raised is 
fixedat 240,000/., divided into 10,000 six per cent. cumula- 
tive preference shares of 10/. each and 14,000 ordinary 
‘shares of 10. each. Of these one-third of both preference 
shares and of the ordinary shares are to be allotted to the 
vendors as fully paid up, in part payment of the pur- 
chase money of the business. <A further sum of 110,000/. 
| is to be paid to the vendors in cash, leaving a workin 
'capital of 50,000/. The books of the company, whic 
have been examined by Messrs. Cooper Brothers and Co., 
chartered accountants, show a profit of 167,260/. for the 
past three years, having increased from 15,074/. in 1888, 
to 30,763/. in 1890. Orders are now in hand for boilers to 
the extent of 25,000 horse-power, the number supplied 
last year aggregating 46,412 horse-power. Hitherto the 
boilers have been manufactured in Glasgow by arrange- 
ment with the Singer Manufacturing Company, and it 
| is proposed to carry on this arrangement for a term of 
three years from the formation of the new company, and 
thereafter indefinitely, under a six months’ notice. 
Amongst the directorate we note the names of such well- 
‘known engineers as Sir William Arrol and Mr. Mair 
Rumley. The secretary of the mes gue 2 Mr. Walter 
Shaw, of 114, Newgate-street, London. The subscription 
lists are to be opened simultaneously in Glasgow and 
London on July 2, and will close on or before July 4. 





CHARLES Prrcy BysscHz SHELLEY.—We regret to 
announce the death of Mr. Charles Percy Byssche 
| Shelley, the author of a well-known book on workshop 
| mg age ; his decease took place at Bromley, Kent, on 
| the 16th ult., after a short illness, though his health had 
been failing for some time past. Mr. Shelley was born 
| at Epsom in 1829, his father  * physician and sur- 
|geon practising in that town. e received his early 
education at Dr. Pritchard’s school at Clapham, pro- 
| ceeding afterwards to King’s College school, and thence 
|to the applied sciences department of the same in- 
| stitution, where he matriculated and received the train- 
| ing which was to fit him for the profession he had chosen 

to follow. On leaving the college he joined the firm of 


Courcy Meade, M.I.C.E., opened the proceedings | M 


| Messrs. Fox and Henderson, of Birmingham, being en- 
| gaged, amongst other work, on the ironwork for the 
| Great Exhibition building of 1851. Upon leaving Bir- 
|mingham Mr. Shelley came to London and set up in 
| practice as an engineer at Westminster, in course of 
| which he undertook and carried out the plans for the 
'Thames Valley Railway, which is now part of the 
, London and South-Western line. In the year 1860 he 
| became Professor of Manufacturing Art and Machinery at 
| King’s College, London, which post he held for thirty 
| years. During the earlier years of his professional career 
| Mr. Shelley was very successful in preparing young men 
for the Public Works Department of India, and he was 
also for many years one of the assistant examiners in 
steam and applied mechanics for the Science and Art 
ne South Kensington. He also set the repens 
and was examiner in those subjects for the al 
Military College, Woolwich. Mr. Shelley was member 
of the Institution of Civil Engineers and of the In- 
stitution of Mechanical Engineers. 
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THE BRITISH IRON TRADE. 


TuE annual statistical report of the secretary to the 
members of the British Iron Trade Association on the 
Home and Foreign Iron and Steel Industries in 1890 
has just been issued, and indicates pretty clearly that 
the year which has gone was not quite so satisfactory 
as its immediate predecessors. Production in several 
directions was lessened, and although prices were 
better the cost of labour in general was more than in 
recent years, and as Mr. J. S. Jeans states, it is pro- 
bable that on balance the year will not come out much, 
if any, better for manufacturers than years that appear 
to have been marked by more tangible evidences of de- 
pression. The imports have not fallen off to the same 
extent as home production, and this applies more 
particularly to manufactured iron. Proceeding to 
analyse in some detail Mr. Jeans’ most care- 
fully compiled statistics, we may commence with 
raw material. There has been a reduction of 5} 

er cent. in the quantity of iron ore raised in the 
adie mend the total for the past year from all sources 
having been 13,780,767 tons. All important districts 
contributed less, the decrease in the case of ores raised, 
under the Coal Mines Regulation Acts, in Scotland 
being 5.9 per cent. due indirectly to the strike of blast 
furnacemen, .7 per cent. in Cleveland, 3 per cent. in 
Staffordshire, and 2.8 per cent. in Lincolnshire. The 
value hasincreased from a mean of 4s. 94d. to 5s. 33d. 
Although considerably less than in the years 1870-80 
this average value is higher than for several years. The 
decrease in production is rendered the more significant 
when it is noted that the imports have increased 10.5 
per cent., the total quantity being now rather over 
5,268,000 tons, 4,571,000 tons being iron ores, of which 
fully 4,000,000 came from Spain as against 3,627,000 
tons in the previous year. Greece also shows a note- 
worthy increase from 79,000 to 112,764 tons. The 
Spanish ore is cheaper than the others, having been 
15s. 6}d. per ton on the average, ls. 2d. more than in 
the preceding year. Ore from Greece, on the other 
hand, has decreased by 2s. to 18s., which is probably 
due to improved methods of recovering it. Of the 
140,000 tons of manganese ore imported, more than half 
of it came from Southern Russia, and a fourth from Chili. 
The average value was 62s., rather more than in pre- 
vious years ; but 21s. less than in 1880. Theincreased 
importation and decreased production may be more 
appreciated when it is pointed out that whereas in 
1889 we raised 3.06 tons for each ton brought from 
abroad, last year our miners only contributed 2.6 tons 
per ton sent by the foreigner. 

Coal occupies quite a different position. The pro- 
duction has been increased 4,698,000 tong, all districts 
participating, with the exception of North Durham, 
Staffordshire, and Shropshire. ‘The total output is 
over 181,614,000 tons, so that the rate of increase is 
about 2.6 per cent. In the ease of South Wales coal 
the percentage is 4.8, in Scotland 4.55, and in North- 
umberland 7.4. In Ireland there is a decrease of 
1000 tons, the production being 102,000 tons. Of the 
increased output a fourth was exported, the increase 
under this head being 1,555,898 tons, the total exports 
have been 30,130,027 tons, which is about 23 per cent. 
greater than four years ago. Cardiff is the most im- 
portant loading port, having sent a third of the forei 
exports. Newcastle comes second with over a seventh, 
Newport takes third place, South Shields, Sunderland, 
and Kirkcaldy come next. There were 3409 mines 
worked, 20 more than in the previous year. In York- 
shire there are 378, in South Wales 372, and in South 
Staffordshire 336. - As to the number of workers em- 
ployed there is an increase, but possibly the more in- 
teresting way of indicating it would be to state that 
whereas in 1889 each employé on the average pro- 
duced 314 tons, the production last year was 296 tons. 
There is a regretable increase in women employed ; 
although they do not number more than one for every 
150 men. 

The statistics as to the make of pig iron in the king- 
dom were made up separately by Mr. Jeans and by the 
Mining Record Office for their ‘‘ Mineral Statistics of 
the United Kingdom,” published some time ago, and 
the difference, we are told, was but 0.3 per cent., 
which is very remarkable, and a good testimony to 
the accuracy of the returns. Mr. Jeans gives the 
figures as 7,875,130 tons, and the Mining Record Office 
7,904,214 tons. In 1889 the total was over 8,245,000 
tons, so that even the larger total shows a de- 
crease of 340,000 tons. Compared with 1888 the total 
is about the same, and since 1887 there has beena 
good increase. In Scotland, however, owing to the 
strike of blast furnacemen, the production in the 
second half of the year was only half that of the first 
half, so that the total is the smallest for many years— 
798,333 tons, and over 200,000 tons less than in the 
previous year. This gave a fillip to Cleveland iron, 
which ‘‘ boomed” and was in demand in Scotland, so 
that the production there was 2,846,089 tons, 75,000 
tons more than in 1889, and higher than for ten years. 
All the other districts show decreases, with one or two 
exceptions, notably the newer districts of Notts and 
Leicestershire, South-West Yorkshire and North 








Wales. Stocks have been greatly reduced in Scotland 
by one-third ; and over the kingdom the entire stocks 
total 1,393,043 tons ; 28.6 per cent. of a decrease on 
the twelve months. The deliveries during the year 
were 8,433,532 tons, or 449,069 tons less than in the 
previous year, but the exports were greater by 51,500 
tons, so that the consumption was but 400,000 tons 
less than in the previous year. The stocks, therefore, 
at the end of the year were but equal to 16.5 per cent. 
of the year’s consumption, or 8.6 weeks’ deliveries. 
This is a very much more favourable position than in 
any year since 1882. Indeed, the stocks are only half 
what they were from two to six years ago. Attention 
is again called to the fact that America’s production of 
pig iron exceeded that of Britain by 1,333,333 tons, 
but as we dealt with the States output recently (see 
vol. li., page 592) no further reference need be made. 

Complete statistics are given of the manufacturing 
industries. As in pig, so in the manufactured iron 
and Bessemer steel there has been a diminished make ; 
but anincrease is noted in the production of open- 
hearth steel, due in large measure to activity in ship- 
building, and to the greater variety of uses to which 
the metal is now put. Taking puddled bars first, we 
find that there is a decrease of 17 per cent. in the out- 
put, which totals 1,923,221 tons. Makers in South 
Staffordshire, the most important district in the 
kingdom, have lessened their production (which is 
now 534,297 tons) by 23.6 per cent., South-West York- 
shire by 30 per cent., and Cleveland by 13.5 per cent. 
Ship-plates, next to bar iron, are the most important 
items produced, Cleveland having made 191,066 tons, 
which, however, is rather less than in the previous 
year. With other iron products Scotland and Lanca- 
shire seem to have been kept pretty busy, showing in- 
creases under most heads ; Eleveland as tended to 
lesser work, and the other districts, notably York- 
shire and South Wales, are experiencing the reaction 
of trade. There have been 3015 furnaces at work, 
331 fewer than in the previous year, which number is 
principally made up in the Staffordshire and Cleveland 
districts. } The average make of puddled bar per fur- 
nace was 637 tons, as compared with 673 and 675 tons 
in the previous years. The highest results are got in 
Scotland, 855 tons ; in South Wales, 723; in Lanca- 
shire, 715; and in Cleveland, 695 tons. Prices hada 
downward tendency from the beginning of the year, 
the difference on the twelve months varying from an 
eighth toatwelfth, — 

Sheffield and South Walesalone of the large districts 
indicate an increase in the production of Bessemer steel 
ingots, the former of 15 per cent. and the latter of about 
4.1 per cent., but all other districts have decreased 
their make, West Cumberland by 23.5 r cent., 
Cleveland by 9.8 per cent., Lancashire and Cheshire 
by 8.5 per cent., and others proportionately. The 
decrease over the kingdom is at the rate of 5.9 per 
cent., the total production having been 2,014,843 tons, 
125,948 tons less than in the previous year. Of acid steel 
the total production was 1,612,730 tons, and of basic 
steel 402,113 tons, so that 20 per cent. of the steel made 
in the country is by the basic Bessemer process. Since 
1879 the production of steel by the Bessemer process has 
increased from 833,000 to 2,015,000 tons. Of Bessemer 
steel rails the output was 1,019,606 tons, an increase 
of 76,558 tons, or 8.1 per cent. South Wales added a 
third totheir production of the previous year. Addin 
to the rails other products, we find that the tota 
production was 1,729,831 tons, an increase on the 
preceding year of 3.9 per cent. Next to rails the 
principal products are blooms and billets, of which 
309,258 tons were rolled, and merchant bars make 
173,300 tons of the total. The total quantity of Besse- 
mer steel returned as finished, including blooms and 
billets, is within 15 per cent. of the total quantity of 
ingots returned, and as the loss on conversion over the 
whole is calculated at about 12 per cent., only3 per cent. 
is unaccounted for. In the kingdom there are 113 con- 
verters, four fewer than in the previous year. The 
average number employed in 1890 was 594 acid and 
23 basic, as compared with 603 and 22} respectively. 
The average output per converter was 24,422 tons, 
which is rather less than in the previous year, when 
the production was the highest on record, 25,156 tons. 
In basic steelmaking there has again been an increase, 
the expansion in this respect having been very steady 
since its introduction ten years ago, and now the total 
in all European countries is 2,603,083 tons, of which 
1,892,015 tons was with .17 per cent. carbon. in 
Britain the output was 503,400 tons. The process 
seems to grow in favour more rapidly on the Continent, 
as notwithstanding the high production attained there 
the rate of increase is quite as large asin this kingdom. 
Prices were rather better than in some preceding years, 
being 5/. 9s. 4d., about the level of 1883-5. 

Scotland leads the way in the production of steel by 
the open-hearth process, the total for the northern 
country being 485,164 tons, which is 31 per cent. of 
the total for the kingdom—1,564,200 tons, an increase 
of 135,031 tons, or 8.6 per cent. over 1889. Wales has 
added to the make 16.3 per cent. North-East Coast 
7.5 per cent., and Scotland, Sheffield, Leeds, Lanca- 
shire, and Cumberland about 10 per cent. Stafford- 








shire shows a slight decrease. By far the largest 
proportion is made by the acid process, about 
934 per cent., against 95 per cent. in 1889. Wales, 
Lancashire, Cumberland, and Staffordshire, particu- 
larly the latter, adopt largely the basic process. 
There are 302 acid and 27 basic open-hearth furnaces 
in the kingdom, an increase of 38 furnaces, or equal to 
200,000 tons additional product. The average number 
of furnaces at work was 2403 acid and 214 basic. The 
production per furnace was therefore 5964 tons, Scot- 
land averaging 6468, and the north-east coast 7549 
tons. The others were all under the mean, which, 
however, is the highest yet attained, being about 200 
tons better than in 1889. Prices were all lower 
during the greater part of the year, and at the end 
were less than at the beginning of the year by 47s. 6d. 
for boilers, 57s. 6d. for plates. 

After a long time of prosperity the foreign demand 
for tin plates has received a check. The total exports 
were 6,361,878/., an increase of 331,382I. sterling ; 
but the quantity is 12,000 tons less, the difference 
being due to an improvement of 24s. in the official 
value. The decrease in quantity is equal to 2.8 per 
cent., and America, which takes more than three- 
fourths of our tin plates, received 5.5 per cent. less, 
so that although the American import duty only took 
effect from Wednesday last, our trade has been affected 
by the starting of tin-plate works in the States. 

Mr. Jeans gives details of our export trade, 
showing that the iron and steel exports total over 
4,000,000 tons, 187,799 tons less than in 1889; but 
the value—31,565,000/. sterling—was nearly 2.4 mil- 
lions greater. Interesting statistics as to shipbuilding 
production are also given, but as we dealt with this 
industry at the close of the year it is not necessary to 
enter into any analysis of the figures. The iron trades 
of several foreign countries are also reviewed and 
valuable statistics given. 





THE PHYSICAL SOCIETY. 

THE soetina ye the Physical Society took place on June 
26, Professor W. E. Ayrton, F.R.S., President, in the 
chair. Owing to an examination being conducted in the 
Physical Lag ef of the Royal College of Science, 
the meeting was held in the Central Institution of the 
Cityand Guilds of London Institute. 

Mr. J. Enright, B.Sc., was elected a member of the 

ety. 

The following communications were made: 

“* The Construction of Non-Inductive Resistances,” by 
Professor W. E. Ayrton, F.R.S., and Mr. T. Mather. 
In making some transformer tests about three years ago 
the authors had occasion to consider the construction of 
electric conductors, the impedances of which should be 
practically equal to their resistances. This condition 
could only be fulfilled by making the inductance small in 
——. with the resistance, and as the former does 
not depend on the material employed (excepting iron) it 
was important to use substances of high specific resist- 
ance. Carbon or platinoid being available, the latter 
was chosen on account of its low temperature coefficient. 
One form of resistance exhibited consisted of strips of 
thin sheet platinoid about 6 metres long and 4 centi- 
metres wide. Each was bent at the middle and 
doubled back on itself, thin silk being placed between 
the contiguous parts, and various ribbon used to 
bind the parts together. Twelve such strips ar- 
ranged in series had a resistance of 2.95 ohms and 
would carry a current of 15 amperes without changing its 
resistance more than 75 per cent. This strip resistance 
was made by Messrs. ¢. G. Lamb and E. W. Smith, who 
at that time (1888) were students in the Central Institu- 
tion, and to whom the authors’ best thanks are due for the 
praiseworthy manner in which they surmounted the diffi- 
culties which presented themselves. Another form of 
resistance designed for portability, consisted of bare- 
wire spirals, each length heving a left-handed spiral 
placed within a right-handed one of slightly larger dia- 
meter, and the two being connected in parallel. This 
device was found to reduce the inductance to 75 or zy of 
that of a single spiral according as the diameters of the 
spirals approach towards equality, When the spirals are 
made of platinoid wire, the ratio of inductance to resis- 
tance is very small, averaging about ee 

“On the Influence of Surface-Loading on the Flexure of 
Beams,” by Professor C. A. Carus-Wilson. Referring to 
the practical treatment of problems on beam flexure as 
based on Bernoulli’s hypothesis that the bending moment 
is proportional to the curvature, the author pointed out 
that this assumes that the cross-sections remain plane 
after flexure and neglect the surface-loading effect. The 
present paper describes experiments made to determine 
the actual state of strain in a beam doubly supported and 
carrying a single load at the centre, the effect of surface 
loading being taken into account. The method of in- 
vestigation assumes that : 

1. The true state of strain at the centre of a beam may 
be found by superposing on the state of strain due to 
bending only, that due to surface loading without 
bending. 

2. The state of strain due to surface loading only may 
be found with close approximation to truth by resting 
the beam on a flat plane instead of on two supports. 

3. The strain due to bending alone may be obtained 
from the Bernoulli-Saint-Venant results. 

Before proceeding to describe the experiments a short 
account of the mathematical work previously done on the 
subject was given. The nearest approach to the parti- 
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cular case here dealt with had been worked out by Pro- 
fessor Bouissinesq, who had shown that for an infinite 
elastic sulid, bounded on one side by a plane surface and 
loaded along a line on that surface, the stress (y) on an 
element on the normal through the middle point of the 
line varies inversely as its distance (x) from the surface. 


The formula thus aimed at was y=0.64 z, whilst for a 


finite beam centrally loaded the author’s experiments gave 
y=C.726—. 
x 


The experiments were made on glass beams mounted in 
a steel straining frame, and placed between the crossed 
Nicols of a polariscope. Steel rollers 2 millimetres in 
diameter served as supports, and the central load was 
applied by a screw acting on a roller of similar diameter. 
Deflections of the beam were measured by a micrometer 
screw at a point opposite the central load, and traversing 
screws enabled the whole frame to be moved soas to bring 
any portion of the beam in the field of view. Circularly 
caleteed light was sometimes used, and a micrometer 
eye-piece served to measure the distances between inter- 
ference fringes produced by loading. By carefully chosen 
experiments the author had shown that if a beam of glass 
be laid on a flat surface and loaded across its upper sur- 
face, the shear at any point on the normal at the point of 
contact of the load is inversely proportional to the dis- 
tance from the point of contact. In the first experiment 
the crossed Nicols were set at 45 deg. to the axis of the 
loaded bar; a quarter-wave plate was then placed 
between bar and the analyser, and the position of the 
black spot at the point where the effect of the shear on 
the polarised light was equal and opposite to that pro- 
duced by the quarter-wave plate was noted. A second 
quarter-wave plate was then superposed on the first; the 
black spot moved upwards to a point where the shear 
was double that at the first position. This position 
having been determined, one quarter-wave plate was 
removed and the load diminished until the original 
spot moved up to the second position, and the pro- 
cess was repeated. By this means a series of posi- 
tions at which the shears were in the proportions 1, 
2, 4, 8, &c., were determined. Plotting the results, 
showed the curve connecting the shear and the dis- 
tance from the point of contact to hyperbolic. 
Other experiments showed that the shear at any point 
was proportional to the load. By maintaining a constant 
load and measuring the distances between theinterference 
fringes below the point of contact the hyperbolic law was 
confirmed. 

The effect of bending a team is, according to hypothesis, 
to put the upper portion in longitudinal compression, and 
the shear (vertical stretch) varies as the distance from the 
centre of the beam ; the shear due to surface loading is a 
vertical squeeze, and, as shown above, varies hyperboli- 
cally. When, therefore, the beam is subjected to both 
actions, the straight line representing the bending strain, 
may intersect the hyperbola representing the shear due to 
surface loading in two points, and, since at the corre- 
sponding points in the central section the shears are equal 
and opposite, the elements are only subjected to volu- 
minal compression, and will exert no birefringent action. 
Hence when viewed through crossed Nicols black spots 
will be seen on a white field. Keeping the load constant 
and varying the span should cause the spots to approach 
each other, and when the line is tangential to the fam 
bola the spots coincide. These deductions were con- 
tirmed by experiment, and it was found that for a span of 
less than four depths, no point of zero shear exists on the 
central section. The strains in beams subjected to sur- 
face loading were thus shown to be of a character different 
from those usually assumed, the neutral axis, instead of 
coinciding with the axis of the beam, being lifted up in 
the centre, and its shape depending on the load and span. 

Other ingenious and interesting experiments on beams 
were described, in some of which the lines of principal 
stress were mapped out. Remarkable hat were 
obtained showing that although the tension lines given 
by Rankine and Airy are nearly correct, the curves of 
yn ngaaaae may be very different, and have very curious 
shapes. 

Professor Perry thought the local loading effect would 
not be so important in long beams and inquired whether 
in ordinary test-pieces local loading would affect the 
page | strength. He also asked what effect the fact of 
the load-making contact over a surface instead of along a 
line would have on the results, and in reply Professor 
Carus-Wilson said the effect was to raise the asymptote 
of the hyperbola representing the surface-loading stress 
above the surface of the beam. 

‘“On Pocket Electrometers,” by C. V. Boys, F.R.S. 
This communication described modifications ‘of electro- 
meters adapted for portability. As quartz fibres increase 
the delicacy and diminish the disturbing influences affect- 
ing instruments, much smaller controlling forces can be 
employed than when a silk one »s used for suspensions. 
He had, he said, pointed out some time ago the great ad- 
vantages arising from making galvanometers small. 
Applying similar reasoning to electrometers, he remarked 
that making an instrument one-tenth the size of an exist- 
ing one reduced the moment of inertia of the needle to 
as , whilst thedeflecting couple for given potentials would 

only be one-tenth of its former value. The small instru- 
ment would, for the same periodic time, be 10,000 times 
more sensitive than the large one provided the disturbing 
influences could be reduced in the same proportion. This, 
however, was not ordinarily possible, for any method of 
making contact with the needle such as by a fine wire 
dipping into acid or mercury prevented very small con- 
a ing forces being used. Still by suitable devices 
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obtained; a freely suspended needle without liquid 
contacts was essential to success. The first instrument 
described was one in which the needle was cylindrical, 
contiguous quarters being insulated and connected to the 
opposite ends of a minute dry pile placed within the 
needle ; opposite quarters were thus at the same potential 
and at a different potential to the other pair of quarter 
cylinders. This was suspended within a glass tube 
silvered on the inside and divided into four parts by five 
longitudinal lines. Insuch an instrument the needle and 
y eqevees are reciprocal, and the deflection depends on 
the product of the two differences of potential between 
the quadrants and that between the parts of the needle. 
Owing to the dry pile not being constant the instrument 
was found unreliable, but when working at its best a 
Grove cell would give 30 or 40 millimetres deflection. 
The next step was to make a cross-shaped needle of zinc 
and platinum, and rely on contact electricity to keep the 
parts of the needle at different potentials. This bold 
experiment proved remarkably successful, for the instru- 
ment was very sensitive. A disc-shaped needle, with 
quadrants alternately zinc and platinum, was them em- 
ployed, and by this a small fraction of a volt could be mea- 





a large proportion of the full advantages could be 
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upside down or carried about in the ket with 
impunity. Another small instrument, with the stationary 
| quadrants of zinc and copper, was exhibited, and by 
rotating them through an angle of 90 deg., so as to bring 
them in a different position relative to the parts of the 
needle, a deflection of several degrees of arc was produced. 
In the course of his remarks Mr. Boys made several sug- 
cueere relating to ballistic electrometers and electrostatic 

iemens dynomometers, and pointed out the possibility 
of instruments such as he had exhibited being of 
use in elucidating the obscure points in connection with 
so-called ‘‘ contact electricity.” 

A paper on ‘‘ Electrification due to the Contact of Gases 
with Liquids,” by Mr. J. Enright, B.Sc., and one on 
‘© The Expansion of Chlorine by Heat,” by Dr. Arthur 
Richardson, were taken as 3 

The following correction should be made in the report 
of the meeting on June 12. 

_For the first sentence in Mr. Blakesley’s remarks on 
Dr. Lodge’s experiments, substitute: Mr. Blakesley 
asked whether the pitch of the resonant jars altered 
| when the distance between the circuits was varied, for 
| according to theory the mutual induction should diminish 








sured. The weight of the disc was only one-twentieth | the self-induction and cause the oscillations to be more 
of a gramme, and the instrument could be turned | rapid. 
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On the present page and on page 14 we give illustra- 
tions of what we understand is the largest reservoir 
dam in the southern hemisphere, and which has been 
recently completed by Mr. A. B. Moncrieff, M.I.C.E., 
at Beetaloo, South Australia, for the Government of 
the colony. Figs. 1 and 2 give general views of the 
work as complete, whilst the profile, plan, and arrange- 
ment of bye-washes are clearly shown in Figs. 3, 4, and 
5. The structure is of concrete 110 ft. high from the 
bed of the creek to the top of the dam and 580 ft. long, 
being curved in plan to a radius of 1414 ft., as shown in 
Fig. 5. The width at the top is 14 ft., and the profile 
of the section has been designed in accordance with 
Rankine’s rules. The width of the section at the 
foundation is 110 ft. The crest of the bye-wash, 
which is 200 ft. wide, is 5 ft. below the crest of 
the dam. The reservoir behind the dam, when 
full, will be 1} miles long, with an average width 
of 8 chains, forming quite a fine lake. The capa- 
city, under these conditions, will be 800,000,000 
gallons, a large quantity, but not too much for the 
district to be supplied, which has an area of 1715 
square miles. Eight separate townships are to be 
supplied from this source, in addition to pastoralists 
and farmers. Already 255 miles of pipe have been 
laid, the largest size being 18 in. in diameter and the 
smallest 2in. All these pipes have been manufac- 
tured in the colony, and the engineer has expressed 
himself well satisfied with the quality. The 
first surveys for the work were made in 1885, but 
it was not until 1888, that the work of building the 
dam was commenced, under the superintendence of 
Mr. Mestayer, M.I.C.E. In the May of the same 
year Mr. Moncrieff took the work in hand, and has 
now brought it successfully to completion as already 
stated. The quantity of concrete used was 60,000 cubic 
yards, the net time occupied being about 2} years. 
The stone and sand were obtained in the vicinity, but 
the cement was imported. Special machinery was 
used for mixing the concrete and depositing it in place. 
The net cost of the dam has been 117,000/., or rather 
less than 2/. per cubic yard of concrete in place. 





INDUSTRIAL NOTES. 

Durine the whole month of June the labour 
market was, in various branches of industry, sub- 
ject to disturbing conditions, more or less acute. | 
Towards its close many of the disputes had been | 
settled, some were being dealt with by mutual arrange- 
ment, and a few were still pendin 
The tailors’ dispute threatened to - al into a fresh 
strike at the end of last week. ‘The hitch occurred | 
mainly over the prices for ladies’ clothing, but the | 
few items in dispute were referred back to the Con- | 
ciliation Committee, by whom some trifling alterations 
were made. The uniform time logs were finally agreed 
to and signed on Thursday, and the Ladies’ Log Com- 
mittee finished their work and signed the log on 
Friday. Those logs come into operation to-morrow, 
July 4. They are of a most elaborate character, no 
fewer than 112 items being specified in the making of 
a frock coat, and thirty in the making of a boy’s Eton 
jacket. The Conciliation Committee have done their 
part well, the scale being most extensive, and involv- 
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ing in its compilation laborious application and un- 











ceasing vigilance. This is the first uniform log ever 
completed and put in force in the London tailoring 
trade. The evils of the Kast End system are not, 
however, yet dealt with in a satisfactory manner, 
mainly through the blundering of the leaders of the 
men. For the aa what are called the ‘‘ sweating 


dens” remain ; but even these will have to yield to the 
universal pressure. These insanitary workshops will 
be dealt with under the Public Health Bill which has 
just passed the third reading in the House of Commons. 
That Act, when it comes into force, will materially im- 
prove the conditions of labour in the East End, while 
the New Factory Workshops Act will still further 
improve those conditions from the industrial point of 
view. Altogether the progress made in this direction 
during the past few weeks has been enormous, and it 
will be of a permanent character. 





The condition of the engineering and cognate trades 
throughout the Lancashire districts shows little varia- 
tion in so far as employment is concerned. Activity 
is well maintained in most of the leading industries in 
all branches ; with one or two exceptions the princi- 
pal works in all the districts continue to be fully en- 
gaged upon the orders in hand, but the reports from 
all quarters agree that there is a slackening off as 
regards the weight of new work coming forward. This 
fact implies that at no distant date there will be some 
diminution of work in the engineering industries, 
unless a change takes place meanwhile. In special 
branches, however, activity prevails. Machine tool- 
makers are busy ; in railway rolling stock and locomo- 
tives the engineering firms are fully engaged; ma- 
chinists have sufficient work in hand to keep them 
fully employed, and boilermakers report a fair amount 
of new work coming forward. Prospectively, the out- 
look is not satisfactory. The new work obtained is at 
lower prices, and the competition to obtain new 
orders at the lower prices is more and more keen. 
These facts indicate a lessening in the weight of fresh 
work to replace the orders nearing completion. Busi- 
ness in the iron trade generally is in a listless condi- 
tion, no buying of any weight being reported in the 
market. Some of the Lancashire furnaces are damped 
down, the makers not quoting at all in the market. 
In the steel trade low prices prevail, the business done 
being without a spark of animation. In steel plates, 
however, some sales have been effected at low figures, 
and boiler plates are in demand at pretty fair prices. 
In the metal market there is more activity, and prices 


Generally, the labour market is free from irritating dis- 
putes ; the movement for the 53 hours per week is 
making some quiet progress in various directions, 
without much friction. The advance in wages move- 


the increase in the underpaid districts already obtained. 
No indication is given of reductions in any quarter, 
though there are fears that with the slackening off in 
trade, and the lower prices taken to insure work, some 
reductions may be suggested ere the close of the year. 


For the present, however, harmony and good feeling 


prevail in the district. 


In the Sheffield and Rotherham district trade has 
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busy, railway work generally is active, and the cutlery 
trades are fairly brisk in most of its branches. Many 
of the manufacturers interested in the manufacture of 
agricultural machinery and implements, have been 
busy at the Royal Show at Doncaster studying the 
various improvements in such machinery, and some of 
them have also sent their foremen and picked men to 
examine the articles at the Show, in order to see if 
they can pick up new ideas which may be service- 
able to the Sheffield makers, many of whom supply 
parts of the machinery, which are finished and fitted 
elsewhere. Efforts have been made to bring to a 
conclusion the strike at the Washington Works of 
Messrs. Wostenholm and Co., which has now lasted 
a considerable time. The firm sought to effect reduc- 
tions in wages in consequence of the injurious effects 
of the McKinley tariff in certain branches of their 
manufacture. It is thought that a settlement may be 
effected ere the close of the present week. In the file 
trade there has been a serious falling off in orders, and 
it is reported that the File Masters’ Association are 
considering a reduction in wages, but no steps have 
been taken in this direction as yet. The workmen 
enerally are strongly averse to reductions in any 
sae of trade, and will probably resist all attempts 
to enforce them. In the strike now pending the men 
have been very firm and united, having determined 
not even to seek work elsewhere, so as not to increase 
competition in the labour market. 





Trade in the Staffordshire district is not quite so bad 
as it was some time ago, and the relations between the 
workmen and their employers remain good. There 
have been some changes recently on the Midland Wages 
Board, but not from any difficulties with the delegates. 
The Board has dealt so fairly with all labour questions 
during the last two years that, instead of threats to 
break away from the Board, pressure is brought to bear, 
wherever possible, to induce other firms and bodies of 
men to connect themselves with the Board, and so pre- 
vent disputes and strikes. The Ironworkers’ Associa- 
tion is extending all over the district. 





In the Cleveland district matters are beginning to 
look serious. The steel works at Eston were totally 
closed last week, the enforced idleness being sadly felt 
by the families of the men out of work. Some families 
are said to be in a state of destitution already. This 
speaks badly for the men, who, for the most part, have 
|had a pretty long spell of general prosperity at fairly 





in the strike stage. | have an upward tendency, some advance being reported. good wages. The representatives of the men and the 


| manager have agreed, at a conference held for the pur- 
|pose, to renew the sliding scale to the end of the 
present year, when there will be a change of manage- 
'ment at the works. The termsare the same as before, 


|ment has quieted down, the men being satisfied with | except that the extra 44 per cent., which was given 


| when the scale was signed two years ago, is relinquished 
|by the men. Hopes are entertained that the Fston 
| Works will be restarted in a short time. Work isalso 
almost at a standstill at Anderson’s Foundry, Port- 
Clarence, owimg to monetary difficulties in the Argen- 
tine Republic. A large number of men are out of 
work in consequence of these stoppages and much dis- 
tress prevails. Some other works in the district are 
only partially employed. The whole condition of the 


not undergone much change. The heavier trades are! iron trade in the Middlesbrough district seems uncer- 
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tain and unsettled. Sellers are waiting and hoping 
for better prices and buyers are waiting in the hopes 
of lower prices. Fresh inquiries are few, and in the 
manufactured iron and steel trades there is an absolute 
lack of animation and speculation. There is, however, 
a fair demand for Bessemer, Siemens, and other steel 
for railway work, but it is feared that these branches 
cannot long continue in their present activity. 

In the midst of all this there is a demand on the 
part of the ironstone miners for an advance in wages. 
They say that their present rates are only 10 per cent. 
above the base rate of 1879, while the rates of wages 
in other mining districts have advanced from 30 to 40 
per cent. within the last few years. No doubt the 
stationary prices are the result of the fluctuations in 
the iron trade, but for these the men say they are not 
responsible. Should a strike take place the state of 
trade in the Cleveland district will suffer further stag- 
nation ; but it is hoped that such a catastrophe will 
be averted. Usually the mineowners’ and the men’s 
representatives settle these questions amicably. 


The threatened closing of the tin-plate works in 
South Wales has actually taken place. About three- 
fourths of the works are closed for a month, conse- 
quent upon the imposition of the McKinley tariff, and 
the accumulation of large stocks in America. The 
effects will be very disastrous in the South Wales 
district at the present time. 

The South Wales and Monmouthshire Coalowners’ 
Association have resolved to give notice to terminate 
the sliding scale agreement at the end of the present 
year. It is not expected, however, that this step 
will eventuate in any great strike, but that it will be 
re-enacted with modifications before the notices expire. 
The scale was arranged with some difficulty at the 
time. 

The strike of 400 men at the Bedworth Colliery 
against the proposed change from stall-work to day- 
work came to an end on Saturday last, the men re- 
suming work on Monday. The matter was settled by 
a deputation of the men’s representatives and the 
managers at an interview on Saturday, when the 
miners’ demands were practically conceded. 

The Secteentonnn’ miners are seeking a further 
advance of 10 per cent. in their rates of wages. At 
the conference between the representatives of the 
miners and the coalowners, which lasted a very con- 
siderable time, the latter intimated at its conclusion 
that they were unable to grant the advance asked for 
by the men. Tae wage committee of the miners will 
report the result to the several districts, when a vote 
will be taken as to the course to be pursued. 

The Newhall miners in Derbyshire have hit upon an 
excellent means of showing regard for the union men 
over the non-union men by determining to don a medal 
asa badge of merit. This medal was displayed at their 
grand demonstration a few days since. It appears 
that the owner, the manager, and the under-manager, 
are all in favour of the union, the owner telling them 
that were he a miner he would join the union. Butas 
they all believe in freedom of action, instead of strik- 
ing against non-union men, they wear their medals as a 
mild protest against ‘‘the meanness of the non-union 
men,” 

In the Yorkshire district there have been several 
disputes recently, and some strikes are threatened 
unless an amicable arrangement is concluded between 
the representatives of the miners and the managers. 
Some of the disputes are over the butty system, and it 
is alleged that some of the union officials are implicated 
in the system under condemnation. Rather warm 
debates are, therefore, expected shortly. At Bower’s 
Collieries, Methley, and the Thorncliffe Collieries; the 
question is under Resale. At Grimsthorpe a ballot 
has been taken as to whether the men shall strike 
against the dismissal of some of the local officials, At 
this colliery only recently a price list has been agreed 
to by the representatives of the men and the manager 
ina friendly way; it will bea pity, therefore, if a 
dispute and strike should take place. 

‘rhe South Wales miners have determined to endea- 
vour to abolish the double-shift system in the whole of 
the districts comprised in the federation. At the con- 
ference where this determination was arrived at it 
was decided to give evidence before the Labour Com- 
mission, The National Federation had resolved not 
to give evidence. The miners’ dispute at Cwm has 
been settled, the management having not only agreed 
to the terms but having signed an agreement to that 
effect. A weighing machine is to be placed at the 
incline forthwith, and one of the men is to be paid 2s. 
per day to visit the machine and to see the trains of 
coal weighed. 

The Kirby miners are still out on strike, the men 
being paid 3s. per week per man in addition to their 
strike pay. The men are being well supported, not 
only in Notts, but by Derbyshire miners. ‘The miners 
at the Clifton Collieries are being reorganised ; only 
about one in fourteen is now outside the union. 

At the Fairholm Colliery, in the Larkhall district, 
N.B., where the miners are on strike, the women 





undertook to deal with the “‘blacklegs.” The Scottish 
damsels appear to have done it so effectually that the 
whole of the men ran away after the first encounter. 
The women drenched the men with water, pure and 
impure, amid the jeers of the populace and the shouts 
of the small boys that happened to be near the scene. 
The colliery, it is said, is deserted. 


The condition of affairs between the ’busmen and the 
companies seems to be more or less strained ; both 
sides are suspicious, so that troubles are still simmer- 
ing. Singularly enough the companies say that the 
men are anxious to return to the longer hours, while 
the secretary to the General Omnibus Company de- 
clares that: they will resist any extension of the work- 
ing hours, as demanded by the men. The first case of 
prosecution under the ticket system was begun at the 
Worship-street Police Court, the conductor not having 
given a ticket as required by the company. Several 
prosecutions for intimidation have arisen in connection 
with the late strike. In one case the jury failed to 
agree and was discharged; the second jury which 
tried the case found the men guilty. 

The London Road Car Company have invited the 
conductors and drivers to elect representatives to 
meet the directors to consider how best to give prac- 
tical effect to that part of the manifesto of June 8, 
which refers to the reduction of working hours, The 
delegates are to be paid by the company. This is 
quite a new phase of the labour question for the 
employers to invite representation, and then to pay 
for the delegation. It is to be hoped that a conference 
called under such circumstances and auspices will be 
able to settle all differences in a satisfactory manner 
for both parties. The experiment is a novel one and 
deserves to be noted because of its novelty. 


The Labour Commission has been extracting more 
evidence, but nothing that was new came out. The 
textile industries were under examination, the case of 
half-timers being one of the chief points touched upon. 
There was little agreement either as to its necessity or 
expediency, the witnesses alleging that they were com- 
pelled to send their children into the mills at an early 
age to supplement the earnings of their parents. On 
the question of wages the replies were very vague, the 
men did not and would not commit themselves to any 
definite sum. One of the Commissioners pressed them 
as to whether their wages were 1/. per week, but the 
reply was about 4s. per loom. Noactual statement of 
wages was obtained in any case, All agreed that 
there was no demand for interference with the hours of 
labour of adult males by legislation. 


The strike of the carpenters and joiners in London 
continues, no great change having taken place in the 
situation. About 2300 men were paid lls. per week, 
the pay of the society men being supplemented by 5s., 
making the total of their pay 20s. per week. An ex- 
tension of the strike is said to be contemplated this 
week if the employers refuse to come to terns. Some 
of the larger shops are to be taken, if the men assent 
to be drawn out. The firms that have not locked out 
their men are getting busier, new orders coming in 
upon them apace. No new adhesions are reported, the 
members of the Employers’ Association remaining firm 
in their resistance to the reduction of working hours 
and increase of pay at the same time. 

Labour questions have settled down considerably on 
the Continent, but now and again strikes break out 
afresh, and not always with reason. The latest strike 
in Paris is that of the bakers, who are to be followed 
by the butchers. The shopwomen and the domestic 
servants are also agitating for better conditions, shorter 
hours, and more wages. If the latter strike we may 
expect a firmer stand than the men usually make in 
the French capital. It appears that the military 
bakeries were requisitioned to provide bread, so as to 
avert any danger of a bread famine. 

The labour party in Anstralia have scored victories in 
the recentelections, nearly thirty representatives having 
been chosen, many with a very large majority. With 
so largea share in the legislative chamber they will 
incur heavy responsibilities, and English workmen as 
well as politicians, will watch with interest all that 
they attempt to do. 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 746, vol. li.) 

A.D, 1272.—Lully (Raymond), of Majorca, ‘‘the sin- 
gularly ingenious and eccentric man, whose doctrines 
excited the enthusiasm of Giordiano (Jordano) Bruno 
when a boy, and who was at once a Ss syste- 
matiser and an analytical chemist, a skilful mariner and 
a successful propagator of Christianity,” writes his ‘‘ De 
Contemplatione,” which is followed by ‘Fenix de las 
maravillas del orbe,” in 1286, and by his ‘‘ Arte de Nave- 





guar” in1295. In these he states that theseamen of his time 
employed instruments of measurement, sea charts and the 
magnetic needle (tenian los mareantes instrumento, 
carta, compas y aguja) and he describes the improvements 
made in the astrolabes (designed for the determination of 
time and of geographical latitudes by meridian altitudes 
and capable of being employed at sea) from the period 
that the astrolabium of the Majorcan pilots was in use. 

Lully also confirms the fact that the Bacclonians em- 
ployed atlases, astrolabes, and compasses long before Don 
Jaime Ferrer penetrated to the mouth of the Rio de Ouzo, 
on the western coast of Africa, which was about fifty 
years after the date of the last-named work. 

Incidentally, it may be added that Lully is said to have 
in the presence of King Edward I. converted iron into 
gold, which latter was coined into rose-nobles (Bergman, 
** History of Chemistry ”).*9 

A.D. 1282.—Bailak, native of Kibdjak, wrote this year 
in Arabic his book on stones, wherein he says, that he 
saw, during his voyage from Tripoli to Alexandria in 
1242, the captains of the Syrian sea construct a compass 
in the following manner : ‘‘ When the night is so dark as 
to conceal from view the stars which might direct their 
course according to the position of the four cardinal points, 
they take a basin full of water, which they shelter from 
wind by placing it in the interior of the vessel; they then 
drive a needle into a wooden or a corn-stalk, so as to 
form the shape of a cross, and throw it into the basin of 
water prepared for the purpose, on the surface of which 
it floats. They afterwards take a loadstone of sufficient 
size to fill the palm of the hand, or even smaller, bring it 
to the surface of the water, give to their hands a rotatory 
motion towards the right, so that the needle turns on the 
water’s surface; they then suddenly and quickly with- 
draw their hands, when the two points of the needle face 
north and south.”” 

A.D. 1302.—Gioja (Flavio de), an Italian pilot born at 
Positano near Amalfi, is said by Flamminius Venanson 
(‘De l’Invention de la Boussole Nautique,” Naples, 
1808, pages 138 and 168) to be the realinventor of the 
mariner’s compass. This view is supported by Briet 
(Philippe), ‘‘Annales Mundi,” 1302, t. vi., ‘‘Geog. et 
Hydrog.,” lib. x., cap. 8); by Voltaire (“‘ Essai sur les 
Meeurs,” 1819, vol. iii., cap. 141), and by many others, 
but Klaproth (‘‘ Lettre,” &c., 1834, pages 132 and 136) 
shows that Gioja cannot well have invented an instru- 
ment construc‘ed more than one hundred years before him. 

In his ‘‘ Navigator’s Supply,” published 1597, William 
Barlowe speaks of ‘‘ the lame tale af one Flavius at Amel- 
phus in the kingdome of Naples; for to have devised it 
(the compass) is of very slender probabilitie.” 

D. A. Azuni says (‘‘ Boussole,” 1809, page 144) that 
Gioja may have possibly invented the method of suspend- 
ing the magnetic needle upon a perpendicular pivot so 
that it would remain horizontal whatever the movements 
of the vessel. This is very likely ; at any rate it must be 
admitted that this particular mode of support permits of 
afreer movement to the needle in any direction and 
admits of more exact observations than when the needle 
is floating upon the water.*! 

A.D. 1327-1377.—It has been claimed by F’. M. Arouet 
de Voltaire, who asserted it, at vol. iii., pages 251 and 252 
of his ‘‘ Essai sur les Mceurs et l’Esprit des Nations,” 
Paris, 1809, that ‘‘ the first well-authenticated use of the 
compass” was made by the English during this period, 
which is that of the reign of King Edward III. 

By Voltaire, the extraordinary (prodigicuse) antiquity 
of the Chinese is not questioned. They knew of the 
compass, but, he says, ‘‘ it was not employed by them 
for its proper use, that of guiding vessels at sea. ‘Ihey 
travelled only along the shores, possessed as they were 
of acountry that furnished everything, they did not feel 
the need of going, as we do, to the other end of the 
world” (vol. i., pages 239 and 247). Speaking of the Portu- 
guese (vol. iii., page 257)he says: ‘It was not before 
known if the magnetic needle would point to the south on 
oats the south pole ; it was found to point con- 
stantly to the north during the year 1486.” 

From the time of Edward III. the compass was known 
in England by the names of adamant, sailing needle, and 
sail stone dial, as has been shown in the writings of 
Chaucer and others, the most important of which will be 
duly quoted in their order. 

It may be well to record here that Voltaire was, ‘‘con- 
fessedly the foremost name, the acknowledged head of 
European literature of his time.” (Goethe calls him ‘‘ The 
gréatest literary man of all times, the most astonishing 
creation of the Author of Nature.” (‘‘ Nouvelle Biog.,” 
vol. xlv., 1., page 445). Though not the first Mrench 
author who wrote on the wonderful discoveries of Newton, 
he was the first to make them extensively known on the 
Continent.” 

‘*Regarding the mariner’s compass, it can scarcely be 
doubted, from what precedes, that it came to the know- 
ledge of Europeans in the manner indicated under the 
A.D. 1190 date. 

‘*Bailak spoke of its use as generally well known by the 
Syrian navigators who constructed it in exactly the same 
way as did the Chinese, a.p. 1111-1117, and which re- 
sembled the compass seen by Brunetto Latini in the 
possession of Friar Bacon, while in England prior to 


89See ‘* Cosmos,” vol. ii., 
age 54; Miller, ‘‘ History Philosophically Illustrated,” 
zondon, 1849, page 217 and note. 

49 See “‘Am. Jour. Science and Arts,” xl., page 247 ; 
Davis, ‘The Chinese,” vol. iii., page 12; Klaproth, 
‘* Lettre,” &c., pages 59, 60, and 67; Knight, vol. ii. of 
“*Mech. Dict.,” pages 1371 and 1397. 

41 See Venanson, pages 158, 160; Knight, ‘‘ Mech. 
Dict.,” vol. ii., page 1398. 

42 See Sir Harris Nicolas, ‘‘ Hist. Roy. Navy,” 1847, 
vol. ii., page 180; ‘‘ Cosmos,” vol. v., page 56, note, 


pages 629, 630, and vol. v., 
i 
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the year 1260. (Knight, ‘‘ Mech. Dict.,” vol. ii., page 
1397 


). 

‘*Edrisi (Idrisi or Aldrisi), the most eminent of the 
Arabian geographers, is said by Boucher to have given a 
confirmed account of the gy of the magnet, the early 
knowledge of which by the Arabs has been shown con- 
clusively by Jacob de Vitry, Vincent de Beauvais, and 
Albertus Magnus. 

“In Dr. Plumptre’s notes on Dante, reference is made 
to the fact that the European knowledge of the magnetic 
needle came from Arabia, and, like De Humboldt, he 
quotes, in support thereof, an allusion from the Spanish 
* Leyes de las Partidas,’ belonging to the first half of the 
thirteenth century. The assage in the last-named is 
spoken of by Navarette (M. Fern. de) in his ‘ Discurso 

istorico,’ &c., 1802 (ii., tit. ix., ley 28) and reads thus: 
‘The needle which guides the seaman in the dark night 
and shows him, both in good and in bad weather, how to 
direct his course is the mediatrix (medianera) between the 
loadstone (la piedra) and the north star...’ De Hum- 
boldt adds: ‘See the passage in ‘‘ Las Siete Partidas del 

abi» Rey Don Alonso el [X.”’ (according to the usuall 
adopted chronologioal order, Alonso the Tenth, Madrid, 
1829, tome i., page 473).” 

‘* On the other hand, the knowledge of the compass by 
the Arabs in the thirteenth century has been most de- 
cidedly contested by E. Renaudot (‘ Anciennes Relations 
des Indes et de la Chine,’ Paris, 1717, page 3); D. A. 
Azuni (‘ Dissertation sur l’Origine de la Boussole,’ Paris, 
1809, pages 102 and 127) and A. Collina (‘ Considerazioni,’ 
&c., Faenza, 1748, page 121, &c.) Buffon says (‘ Théorie 
de la Terre,’ Paris, An. viii., tome i., page 300): ‘I know 
that some pretend the Arabs have invented the compass 
and have used it long before the French (see ‘* Ab:égé 
de l’Histoire des Sarrazins de Bergeron,” page 119)... 
. . but that opinion always appeared to me devoid of 
reason, for there is no word in the Arabian, Turkish, or 
Persian tongues which can be made to signify the com- 

ass... .. they employ the Italian wood bossola, . . ’” 

** The same view is entertained by Dr. William Robert- 
son, Principal of the University of Edinburgh, who, after 
announcing in his ‘ History of the Reign of Charles V.,’ 
London, 1769, vol. i., page 78, that the mariner’s compass 
was invented soon after the close of the Holy War, gives, 
at pages 333-335 of his ‘ Historical Disquisition,’ London, 
1812, a translation of the above passage taken from an 
early edition of that illustrius French naturalist, George 
Louis le Clerc, Comte de Buffon. Robertson adds: 
‘This shows that the knowledge of this useful instru- 
ment was communicated to them (the Arabs) by the 
Europeans. There is not one single observation of ancient 
date, made by the Arabians on the variation of the 
needle, or any instruction deduced from it for the assist- 
ance of navigators. .... When Mr. Niehbuhr was at 
Cairo, he found a magnetic needle in the possession of a 
Mahommedan which served to point out the kaaba, and 
he gave it the name of El Magnatis, a clear proof of its 
European origin.’ 

‘*The claims of France to the discovery of the compass 
have been laid by some to the fact that the north point 
of the early instruments was generally drawn in the form 
of a fleur de lys, but Voltaire says (‘ Essai,’ &c., vol. iii., 
page 251), that the Italians did this in honour of the 
sovereigns of Naples, a branch of the French royal family. 
The able writer in the English ‘ Encyclopedia,’ (‘ Arts 
and Sc.’ vol. iii., page 102), considers the design to be 
only ‘an ornamented cross which originated in devotion 
to the mere symbol ; gr as the compass undoubtedly 
came into Europe from the Arabs, the fleur de lys might 
possibly be a modification of the mouasala or dart, the 
name by which the Arabs called the needle.’ 4 

A.D, 1391.—Chaucer (Geoffrey), the father of English 
poetry, thus expresses himself in ‘‘ The Conclusions of 
the Astrolabie” (‘‘Eng. Poets,” London, 1810, vol. i.), 
“Thave giuen thee a sufficient astrolabye for oure 
orizont compowned after the latitude of Oxenforde ... . 
Now hast thou here, the fower quarters of thin astrolabie, 
deuided after the fower principall plages or quarters of 
the firmament. .... Now is thin Seaman departed in 
xxiiii. partiez by thi azymutz, in significacion of xxiiii. 
partiez of the world; al be it so that ship men rikne 
thilke partiez in xxxii.” 

‘* Now maugre Juno, Aneas 
For all her sleight and her compas 
Atcheiued all his auenture.” 
** House of Fame,” b. i. 
‘*The stone was hard of adamaunt, 
Whereof they made the foundemaunt, 
The tour was round made in compas, 
In all this world no richer was.” 
‘Rom. of the Rose.’ 
‘Right as betwene adamants two 
Of euen weight, a pece of yron set, 
Ne hath no might to moue to ne fro 
For what that one may hale, that other let.” 
** Assem. of Foules.” 


The compass is also alluded to by Fairefax, ‘Godfrey 
of Boulogne,” b. xv. s. 18 ; Gower, ‘‘ Con.” A. b. i.; id. ib. 
b. vi.; Hackluyt, ‘‘ Voyages,” vol. i., pages 213 and 215. 

A.D. 1436.—Andrea Bianco published an atlas ex- 
hibiting charts of the magnetic variation. The know- 
ledge of the latter so indispensable to the correction of a 
ship’s reckoning was then determined less by the rising 
and the setting of the sun than by the polar star. 

A.D. 1490-1541.—Paracelsus (Aureolus Theophrastus) 
—the assumed name of Philip Hochener Theophrastus 





*8 See Hallam, ‘‘ Middle Ages,” vol. iii., chap. 9, 
partii.; Klaproth, pages 53, 54, and 64-66; ‘‘ Cosmos,” 
vol. v., page 56; Davis, ‘‘ The Chinese,” vol. iii., page 12. 

4+ See “* Cosmos,” vol. v., page 54; Johnson’s ‘* New 
Univ. Cycl.,” 1878, vol. iii., page 230, 


Bourbast von Hohenheim—a native of Switzerland, ad- 
mitted by unprejudiced writers to have been one of the 
greatest chemists of his time (Hemmann, ‘ Medico-Sur. 
Essays,” Berlin, 1778), nade use of electro-magnetism 
three centuries before Professor’s Oersted’s discovery. 
He re-discovered the occult properties of the magaet— 
‘the bone of Horus,” which twelve centuries before his 
time had played such an important part in the theurgic 
mysteries—and he very naturally became the founder of 
the school of magnetism and of medieval magico-theury. 
But Mesmer, who lived nearly three hundred years after 
him, and, as a disciple of his school, brought the mag- 
netic wonders before the public, reaped the glory that 
was due to the fire-philosopher, while the great master 
‘ont in want. (‘‘Isis Unveiled,” vol. i., pages 71, 72, and 


Madame Blavatsky further adds: The full views of 
Paracelsus on the occult properties of the magnet are 
explained partially in his famous book ‘‘ Archidaxarum,” 
wherein he describes the wonderful tincture, a medicine 
extracted from the magnet and called ‘‘ Magisterium 
Magnetis,” and partially in the ‘“‘ De Ente Dei” and ‘‘ De 
Ente Astrorum,” liber i. . . . “‘ Every peasant sees,” says 
he, ‘‘ that a magnet will attract iron, but a wise man must 
inquire for himself. ... I have discovered that the 
magnet, besides this visible power that of attracting iron, 
possesses another and concealed power.” (See ‘Isis Un- 
veiled,” vol. i., pages 165-170, also biography of Para- 
celsus in Larousse, *‘ Dict Univ.,” vol. xii., pages 171, 
172, and in the Ninth ‘ Britannica,” vol. xviil., pages 
234-236, 

A.D. 1492.—Columbus, Colombo, Colon—({Christo- 
pher), the discoverer of America, is the first to determine 
astronomically the position of a line of no magnetic varia- 
tion (on which the needle points to the true north), the 
merit of which discovery has, by Livio Santo, been erro- 
neously attributed to Sebastian Cabot. 

Columbus did not, as many imagine, make the first ob- 
servations of the existence of magnetic variation, for this 
is set down upon the charts of Andrea Bianco, but he was 
the first who remarked, on September 13, 1492, that ‘‘ 24 
degrees east of the island of Corvo, in the Azores, the mag- 
netic variation changed and passed from N.E. to N.W.” 
Washington Irving thus aipinins the discovery (‘‘ Hist. . 
. . Ch. Columbus,” Paris, 1829, vol. i., page 198). 
**On September 13, in the evening, being about 200 
leagues from the island of Ferro (the smallest of the 
Canaries), Columbus, for the first time, noticed the 
variation of the needle, a phenomenon which had never 
before been remarked. e perceived about nightfall 
that the needle, instead of pointing to the north star, 
varied about half a point, or between five and sia degrees 
to the north-west, and still more on the following morn- 
ing. Struck with this circumstance, he observed it 
attentively for three days and found that the variation 
increased as he advanced. He at first made no mention 
of this phenomenon, knowing how ready his people were 
to take alarm; but it soon attracted the attention of the 
pilots and filled them with consternation. It seemed as 
if the laws of nature were changing as they advanced, 
and that they were entering into another world, subject 
to unknown influences (Las Casas, ‘‘ Hist. Ind.,” 1. i., 
c. 6). They apprehended that the compass was about to 
lose its mysterious virtues; and, without that guide, 
what was to become of them in a vast and trackless 
ocean? Columbus tasked his science and ingenuity for 
reasons with which to allay their terrors. He told them 
that the direction of the needle was not to the polar star 
but to some fixed and invisible point. The variation, 
therefore, was not caused by any fallacy in the compass, 
but by the movement of the north star itself, which like 
the other heavenly bodies, had its changes and revolu- 
tions, and every day described a circle round the pole. 
The high opinion that the pilots entertained of Columbus 
as a profound astronomer, gave weight to his theory and 
their alarm subsided.” 

Humboldt says: ‘‘ We can, with much certainty, fix upon 
three places in the Atlantic line of no declination, for 
September 13, 1492, May 21, 1496, and August 16, 1498,”45 

A.D. 1497.—Gama (Vasco or Vasquez de), celebrated 
Portuguese navigator, is known positively to have made 
use of the compass during the voyage he undertook this 
year to the loan, He says that he found the pilots of 
the Indian Ocean making ready use of the magnet. The 
first book of the “‘History of Portugal,” by Jerome 
Osorius, says that instead of a needle they used a small 
magnetised iron plate, which was suspended like the 
needle of the Europeans, but which showed imperfectly 
the north.@ 

A.D. 1497.—Cabot (Sebastian), a prominent English 
navigator, lands June 24, 1497, on the coast of Labrador, 
between 56 deg. and 58 deg. north latitude. 

At page 150 of the 1869 London edition of Mr. J. F. 
Nicholl’s ‘‘ Life of Seb. Cabot,” it is said the latter repre- 
sented to the King of England that the variation of the 
compass was different in many places, and was ‘‘ not abso- 
lutely regulated by distance from any particular meridian, 
that he could point to a spot of no variation, and that 
those whom he trained as seamen, as Chancellor and 
Stephen Burrrough, were particularly attentive to this 
problem, noting it, at one time, thrice within a short 
space, "47 
A.D. 1502.—Varthema, Vestomannus (Ludovico di) 





45 See ‘‘ Cosmos,” vol. i., page 174; vol. ii., page 657 ; 
and vol. v., pages 54, 116 ; Knight, ‘‘ Mech. Dict.,” vol. ii., 
pages 1374, 1397 ; Miller, ‘‘ History Philosophically Illus- 
trated,” London, 1849, vol. ii., pases 216, 217. 

46 See Azuni, page 121; Kloproth, page 64; also 
Knight, ‘‘ Mech. Dict.,” vol. ii., i382 1398, 

47 See ‘‘ Examen. Critique,” Humboldt, vol. iv., page 
231; Biddle, ‘‘Memoir,” 1831, pages 52-61; ‘‘ Cosmos,” 





vol. ii., pages 640 and 657. 





leaves Europe for the Indies, as mentioned at page 25 
of his ‘‘ Travels,” translated by J. Winter Jones, London, 
1863, from the original ‘‘Itinerario . . . ne la India...” 
Milano, 1523. He states that the Arabs who navigated 
the Red Sea are known to have long since made use of 
the mariner’s chart and compass, and he tells us, in the 
introduction and at page 249, that ‘‘the captains carried 
the compass with the needle after our manner’ and that 
their chart was ‘“‘ marked with lines perpendicular and 
across.” When the polar star became invisible, they all 
asked the captain by what he could then steer them and 
‘*he showed us four or five stars among which there was 
one (B. Hydrus) which he said was opposite to (eontrario 
delia) our north star, and that he sailed by the north 
because the magnet was adjusted and subjected to our 
north (i.¢., because this compass was no doubt of European 
origin—its index pointing to the north, and being unlike 
that of the Chinese pointing to the south).”8 

A.D. 1525-1530.—Guillen (Felipe), an ingenious apothe- 
cary of Seville, and Alonzo de Santa Cruz, one of the 
instructors of mathematics to young Charles V., King of 
Spainand Emperorof Germany, constructed variation com- 
passes by which solar altitudes can be taken. (“‘ Cosmos,” 
vol. ii., page 658, and vol. v., page 55). 

A.D. 1543-1544.—Hartmann (Georg), a vicar of the 
Church of St. Sebaldus, at Nuremberg, writes, March 4, 
to the Duke Albrecht of Prussia, a letter which was 
brought to light by Moser, and which reads as follows : 
‘* Besides, I tind thisalsoin the magnet, thatit notonly turns 
from the north and deflects to the east about nine degrees, 
more or less, as I have reported, but it points downward. 
This may be proved as follows: I make a needle a finger 
long, which stands horizontally on a pointed pivot, so 
that it nowhere inclines towards the earth, but stands 
horizontal on both sides ; but, as soon as I stroke one of 
the ends (with the loadstone), it matters not which end it 
be, then the needle no longer stands horizontal, but points 
downward (féllt unter sich ) somenine degrees, more or less. 
The reason why this happens was I not able to indicate 
to his Royal Melony’ ” The above seems to establish the 
fact that Hartmann first observed the dip of the magnetic 
needle independently of Robert Norman.” 

A.D. 1558-1589.—Porta (Giovanni Baptista), Italian 
natural philosopher, carries on a series of experiments 
with the magnet, for the purpose of communicating intel- 
ligence at a distance. f these experiments he gives 
an account in his (1589) ‘‘ Magia Naturalis,” the first 
edition of which was published at Naples when Porta was 
but fifteen years of age (‘‘ Encyl. Brit.,” article ‘‘ Optics”), 
Professor Stanley Jevons says this is the earliest work in 
which he has found allusions to a magnetic telegraph. 

In the eighteenth chapter of the seventh book of Porta’s 
“Magia Naturalis,” he describes the experiment of 
‘‘ putting a magnet under a table and moving thereby a 
needle above the table.” This experiment, as Porta says, 
was known to St. Augustine, and an exact description 
of it will be found in the ‘‘ De Civitate Dei” (see the a.p. 
426 date). It was likewise alluded to by Leonardus 
Camillus in his ‘‘Speculum Lapidum,” published 1502. 
In the introduction to his seventh book, Porta thus ex- 

resses himself: ‘‘I do not fear that with a long absent 

riend, even though he be confined by prison walls, we 
can communicate what we wish by means of two compass 
needles circumscribed with an alphabet.” 

A.D. 1575-1624. Boehm, Bohme, Behmen (Jacob), a 
mystical German writer, known as the theosophist par 
excellence, is the author of ‘‘ Aurora,” &c. (1612), ‘* De 
Tribus Principiis (1619), and of many other tr. atises, 
which were reprinted under the title of ‘‘ Theosophia Re- 
velata,” and which contain his many very curious observa- 
tions concerning astrology, chemistry, theology, philo- 
sophy, and electricity.” 

1D. 1576.—Norman (Robert), an ingenious artificer 
and a manufacturer of compass needles at Wapping, is 
the first who determined the dip or inclination of the 
magnetic needle in London by means of a dipping needle 
(inclinatorium) which he himself had devised. A few 
years later Norman publishes a pamphlet, ‘‘The Newe 
Attractive, showing the Nature, Propertie, and manifold 
Vertues of the Loadstone, with the Declination of the 
Needle touched therewith, under the Plaine of the 
i ” from which is taken the following: 
“‘ Having made many and diverse compasses and using 
alwaies to finish and end them before I touched the 
needle, I found continuallie that after I had touched the 
yrons with the stone, that presentlie the north point 
thereof woulde bend or decline downwards under the 
horizon in some quantitie; in so much that to the flie of 
the compass, which was before levell, I was still con- 
strained to put some small piece of ware on the south 
point and make it equall againe. .... r 

In the fourth chapter of his work he describes the mode 
of making the particular instrument with which he was 
enabled to establish the first accurate measurement of the 
dip ‘‘which for this citie of London I finde by exact ob- 
servations to be 71 degrees 50 minutes.” 

For the means of etermining the dip or inclination, 
see ‘* English Encyclopedia,” ‘** Arts and Se.,” vol. viii., 

e 160. 

‘e have thus far learned that the declination or varia- 
tion was first alluded to by Asiger, that Norman was the 
first to determine the dip or inclination, and we shall 
under the 1776 date, find that Borda determined the third 
magnetic element called the intensity.*! 


48 See Cavallo, ‘‘ Magnetism,” London, 1787, chap. iv. 

49See Dove’s ‘‘ Repertorium der Physik,” ii., 1838 ; 
“*Encyl. Brit.,” 1883, vol. xv., page 221. 

50 See ‘‘Notice sur J. Boehm,” La Motte-Fouqué, 
1831; ‘Notes and Queries” for July 28, 1855, page 63 ; 
Ninth “‘ Britannica,” vol. iii. page 852. 

51 See “Nature,” xiii., page 523; Walker, “‘ Mag- 
netism,” page 146; ‘‘ Cosmos,” vol. v., page 57. 
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A;D. 1580.—The celebrated naturalist, Li-tchi-tchin, 
who finished his ‘‘ Pen-thsao-Kang-Mou” towards the 
end of 1580, says: ‘‘If the loadstone was not in love 
with iron it would not attract the latter.” Eight and a 
half centuries before, about the year A.D. 727, the same 
allusion had been made by Tchin-Thsang-Khi in his 
** Natural History.”*” 

A.D. 1580.—In Parke’s translation of the ‘‘ History of 
the Kingdom of China,” written by Juan G. de Mendoza, 
a Spanish missionary sent to the Chinese Empire by 
Phillip II., appears the following (vol. ii., page 36): 
‘*The Chinos doo gouerne their ships by a compasse 
deuided into twelue partes, and doo vse no sea cardes, but 
a briefe description of Ruter (Ruttier, Routier—-direction 
book) wherewith they doo nauigate or saile.” 

A.D. 1581.—Burroughs, Burrowes (Stephen), Comp- 
troller of the English Navy in the reign of Elizabeth, is 
the first in Europe to publish well-authenticated observa- 
tions upon the variation of the declination deduced by him 
from actual observation while voyaging between the North 
Cape of Finmark and Vaigatch (Vaygates). These are 
recorded at length in his ‘* Discourse on the Variation of 
the Cumpas or Magneticall Needle,” dedicated to ‘‘ the 
travaillers, seamen, and mariners of England.” 

At pages 7 and 8 of his ‘Terrestrial and Cosmical 
Magnetism,” Cambridge, 1866, Walker gives extracts 
from the twelve chapters of Burrough’s work, which, 
** containing, as it does, the first recorded attempt at 
deducing the declination of the needle from accurate ob- 
servations, must be considered as making an epoch in 
the history of terrestrial magnetism.”** 

A.D. 1585.—Juan Jayme and Francisco Galli made a 
voyage from the Philippines to Acapulco for the sole pur- 
pose of testing, by a long trial in the South Sea, a declina- 
torium of Jayme’s invention, from which De Humboldt 
says (“‘ Cosmos,” vol. v., page 55), some idea may be formed 
of the interest excited in reference to terrestrial mag- 
netism during the sixteenth century. 

A.D. 1586.—Vigenere (Blaise de), in his annotations of 
Livy (*‘Les Cinq Premiers Livres de Tite-Live,” Paris, 
8vo., vol. i., col. 1316) alludes to the possibility of com- 
municating the contents of a letter through a thick stone 
wall by passing a loadstone over the corresponding Jetters 
circumscribing the compass needle.*# 

A.D. 1589.—Acosta (Joseph de), learned Jesuit, says in 
his masterly ‘‘ Historia Natural de las Indias” (lib. i., 
cap. 17) that he is able to indicate four lines of no varia- 
tion (instead of one only, discovered by Columbus) divid- 
ing the entire surface of the earth; ‘‘ foure poyntes in all 
the world, whereas the needle looked directly towards the 
north.” De Humboldt remarks that ‘‘ this may have had 
some influence on the theory advanced in 1683 by Halley, 
of four magnetic poles or points of convergence.” 

A.D. 1590.—Wright (Edward), English mathematician, 
writes a valuable ‘*Treatise on Navigation,” which is pub- 
lished by Prince Maurice, Lord High Admiral of the 
United Provinces, and in which is urged the advantage of 
keeping registers of the variations observed on all voyages. 
Thus, says Lardner, the variation of the variation, not 
only as to time, but as to place, had at this period begun 
to receive the attention of those engaged in navigation. 

Wright constructed for Prince Henry, a large sphere 
which represented the motion of the planets, moon, &c., 
and he predicted the eclipses for 17,100 years. He issaid 
to have discovered the mode of constructing the chart 
which is known by the name of Mercator’s Projection. 

A.D. 1590.—Ceesar (Julius), a surgeon of Rimini, ob- 
serves the conversion of iron into a magnet by position 
alone. This effect was noticed on a bar which had been 
used as a support to a piece of brickwork erected on the 
top of one of the towers of the Church of $t. Augustin. 

A.D. 1597.—Barlowe (William) publishes his ‘‘ Navi- 
gators’ Supply,” from which the bdtewian is extracted : 
**Some few yeares since, it so fell out that I had severall 
conferences with two East Indians which were brought 
into Nngland by Master Candish (Thomas Cavendish), 
and had learned our language They shewed that 
in steade of our compas they (in the East Indies) use a 
magneticall needle of sixe ynches long. . . . upon a pinne 
in a dish of white China earth filled with water; in the 
bottom whereof they have two crosse lines for the foure 
principall windes, the rest of the divisions being reserved 
to the skill of their pilots.” 

Barlowe also published a work entitled ‘‘ Magnetical 
Advertisements ” in 1618, 

A.D, 1599.—Pancirollus (Guido), Pancirolli (Gui), 
already quoted at A.p. 121, further remarks: ‘‘ The 
ancients sailed by the pole star, which they call ‘ Cyno- 
sura’... . The compass is believed to have been found 
at Amalfi, about 300 years ago, by one Flavius. And this 
unknown fellow (if it was Flavius), hath deserved more 
than 10,000 Alexanders and as many Aristotles...... 
this single act hath improved knowledge and done more 
good to the world than all the niceties of the subtle 
schools. **? 

(To be continued.) 


52 See Klaproth, ‘‘ Lettre ’ Mr. De Humboldt... .” 
Paris, 1834, page 20. 

58 See Johnson ‘New Univ. Encyl.,” 1878, vol. iii., 
page 230, and the tables of the variations at pages 274 and 
275 of vol. it. of Cavallo’s ‘‘ Elem. of Nat. Phil.,” 1825, 

54 See ‘“‘ Emporium of Arts and Sciences,” vol. i., page 
302. 

’> See Noad, ‘Man. of Elec.,” London, 1859, page 
525; Gassendi, a.p. 1632. 

58 See Cavallo, ‘‘ Magnetism,” 1787, page 46, also a.p. 
1302. 

57 See ‘‘ History of Things Lost,” London, 1715, vol. ii., 
page 338 ; also his biography in Larousse, ‘‘ Dict. Univ.,” 
vol. xii., page 108, and ‘‘ Dict. de Biog.,” tome ii., page 
2012. 
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In our notice of the Doncaster Show last week we 
called attention to the Midland gas engine constructed 
by Messrs. John Taylor and Sons, Limited, of Notting- 
ham, and we now give an illustration on the present 
page of one of the smaller sizes. It will be seen that 
there are two vertical cylinders arranged side by side. 
One of these is the working cylinder and the other 
the pump, in which the mixed charge of gas and air is 
compressed, The gas is drawn in through a valve 
which is opened once in each revolution of the engine, 
so long as a certain speed is not exceeded. If the load 
should be light, and the speed increase, the governor 


JOHN TAYLOR AND SONS, 





operates a hit-and-miss device and the gas valve is not 
opened again until the speed is normal. On the | 
upward stroke of the pump gas and air are drawn in, | 
and on the downward stroke these are compressed | 
ready to be admitted to the working cylinder. | 
When they rush into the latter they blow before them | 
the products of combustion left in the clearance space. | 
The ignition of the charge is effected by a tube kept | 
hot by a Bunsen burner. The compressed gases rise 

up this tube until they reach the glowing portion, | 
when they become ignited and the explosion takes | 
place. These engines are made in several sizes, the | 
one we illustrate giving 34 horse-power on the brake. | 
They are very handy motors for users requiring only | 
a small amount of power. | 








Tuk AmAzon.—The Brazilian authorities have autho- 
rised a subsidy of 97,200/. to encourage navigation upon 
the Amazon during the current year. There are now 
sixty steamers plying upon the Amazon and its tribu- 
taries, and under the new subsidy the fleet will be much 
enlarged. 


| 


Mexican Raitways.—Considerable progress has been 
made with a narrow gauge line from Puebla to Oaxaca, 
and the first section, from Puebla to Tuhacan, has beeu 
opened for traffic. A line from Cordova to Tuxtepec, 
which joins the original Mexican Railway at the Cordova 
station, has n opened for traffic for a distance of 





about 30 miles from Cordova. 


Fast Work IN MARINE ENGINEFRING.—A smart feat | 
of engineering has just been performed at the Central 
Marine Engine Works, West Hartlepool, in the rapidity | 
with which the s.s. Silvia has been fitted with her machi- | 
nery. The vessel was launched about 4.30 p.m. on Tues- | 
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day, June 23, from Messrs. Irvine’s’shipyard, and pro- 
ceeded to the sheerlegs at the Central Engine Works. The 
engines, which are of 500indicated horse-power, together 
with the large boiler and funnel and all the connections, 
were fitted on board intwenty-four hours ; the making-up 
lengths of steam-pipe, the ladders, gratings, and plat- 
forms were fitted and steam got up in the boilers, and the 
engines satisfactorily steamed in presence of the sur- 
veyors at 10.0 a.m. on Friday, June 26, the vessel steam- 
ing back to her berth in 24 days from the time she left the 
stocks. This isan apt illustration of the advantages of 
modern machinery and organisation in facilitating the 
output of marine machinery. 


Tue Suez Canau.—The revenue collected by the Suez 
Canal Company last year was the largest on record, 


| having amounted to ‘2,617,0897. The corresponding col- 


lection in 1885 was 2,402,290/. ; in 1880, 1,459,705/. ; in 
1875, 1,057,232/. ; and in 1870, 173,830/. The number of 
ships which passed through the canal last year was 3389, 
as compared with 3624 in 1885, 2026 in 1889, 1494 in 1875, 
and 486 in 1870. It will be seen that the traffic and 
revenue of the canal are increasing with scarcely an 

break or interruption. The number of vessels whic 

passed through the canal last year with the aid of the 
electric light was 2832, or 83.56 per cent. of the whole 
traffic of the twelve months. The average time occupied 
by vessels in passing through the canal last year was 
24 hours 6 minutes, or 2 hours 38 minutes less than the 
corresponding average for 1889. 


CANADIAN Pactric Ramway.— The revenue of this 
system amounted last year to 16,552,528 dols., as compared 
with 15,369,138/. dols. in 1889, 13,195,596 dols. in 1888, and 
11,606,413 dols. in 1887. The net revenue last year was 
6,299,701 dols., as compared with 6,127,826 dols. in 1889, 
3,870,775 dols. in 1888, and 3,504,118 dols. in 1887. In 
consequence of the rapid growth of the traffic it will be 
necessary to considerably increase the resources of the 
company in the matter of rolling stock. A satisfactory 
arrangement was concluded in September, 1890, with the 
Dominion Government with reference to the exchange of 
traffic at St. John’s, New Brunswick, with the Inter- 
colonial Railway. Since this date a sensible improve- 
ment has occurred in the traffic passing over the com- 
pany’s lines between Montreal and the maritime pro- 
vinces. The land grant of the company comprises 
18,846,986 acres, of which 3,601,023 acres had been sold 
to the close of 1890, leaving 15,245,963 acres still to be 
disposed of. The estimated value of these lands (the 
estimate being based upon the average price obtained 
last year) is 54,428,088 dols. 
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ComPiILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ‘ACTS 1888—1888. 

The number of views given in the — Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. RBADER LACK, Esq. 

The date of the adverti t of the pt of @ complete 
specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, 


11,631. A. Guhrauer, Budapest. Valve Motion for 
Steam Engines. [(d. 1 Fig.] July 24, 1890.—The motion of 
an eccentric is transmitted by a cross-lever a through the hinge 
joints e, ce! to a lever b pivotted at c, the hinge joint d forming the 
suspension point of the valve V. The hinge joint c ends in the 
plate-shaped projection f, which is constantly pressed by 
the spring g against the cover? of the box. The hinge joint e is 
of similar construction, the projection f1 being pressed against the 
cover i! by the spring g'. If the lever arm @ now move upwards, 
the lever b is raised on the hinge joint ¢ and lifts simultaneously 
the valve V. By a reverse movement the valve is closed, but as 
soon as it rests on its seat the hinges c and d exchange their func 

















tions, in that d cannot move further downwards and becomes the 
fulcrum on which e is raised, whereby the spring g is so far 
stretched that the projection & attached to the pin /, rests against 
the cover ?. As the position of ¢ is fixed on the furtherdownward 
movement of the lever @ the spring g'! comes into action. The 
valve consequently rests gently but powerfully on its seat under 
the pressure “of the tension of two springs. On the reversal 
of the motion the lever @ rises with dead movement until /! strikes 
on 7!, then the lever b is raised on the hinge joint d until the pro- 
jection f of the hinge joint c rests against the cover 7%. From this 
time forward again acts as fulcrum on which b! further turns 
and raises the valve. (Accepted May 27, 1891). 


11,422. J. Turnbull, Jun., Glasgow. Steam En- 
gines. [6d. 5 Figs.] July 22, 1890.—At each end of the cylinder 
A, acylindrical valve chamber B is bored and fitted with a hollow 
plug C, having two planed faces b, bl serving as seats, the one b 
for the admission valve D, and the other b! for the exhaust valve 
E. The valve seats b, b' have orifices formed in them to corre- 
spond to the valves D, F, and these orifices admit steam froma 
steam casing F, common to both valve casings B, toand through 
the valve casing to the cylinder port @ ; and provide communica- 
tion between the port and an exhaust passage G. The seat b for 
the inlet valve is formed on the outside of the plug C, whilst the 
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other is formed on the inside and the valves are operated by levers 
H and I on separate rocking shafts J and K carried in bearings 
formed for the shaft K in the plug and for the shaft J in the steam 
casing F, The rock shaft J operating the valve D has fitted on 
its outer end a bell-crank lever L, one arm of which is connected 
toa spring or dashpot M, whilst the other arm is connected by a 
link N to acam-piece O operated by a cam P on the governor 
spindle Q. The links N from both admission valves D are con- 
nected through the cain-pieces O so as to be operated from the 
same cam P, whilst a single cam S on the same spindle operates 
both exhaust valves E through links T connected to lever arms U 
on the rock shafts K. (Accepted May 27, 1891). 


18,961. J. P. Bayly, London. (J. Rickie, Saharanpur, 
India.) Locomotive Engine, (sd. 5 Figs.) November 22, 
1890.—The locomotive is provided with two high-pressure cylin- 
ders A and B, and two low-pressure cylinders C and D. In the 
high-pressure cylinder A works a piston E connected with the 
crank-pin F on the driving wheel G secured on the main driving 
axle H. The other high-pressure oylinder B contains a piston El 
connected by a piston-rod with the crank-pin Fl secured on the 
other driving wheel G1, also secured on the axle H. The two 
crank-pins F and Fl are at right angles to each other. On the 





axle H between the two driving wheels G and Gl, is formed a 
crank-arm I diametrically opposite the crank-pin F, and con- 
nected with the piston J working in the cylinder C connected 
with A. A second crank-arm I! is formed on the axle H diametri- 
cally opposite the crank-pin F!, and is connected with piston J! 
working in the cylinder D connected with B. Valve mechanism 
employed on the cylinder A admits the exhaust steam into 
the cylinder C whenever the piston E is on the return stroke. 
The valve mechanism ofthe cylinder C is arranged to exhaust into 
the open air whenever the piston J is on the return stroke. 


1696) Hon’. 





Similar valve mechanisms are arranged for the cylinders B and D. 
The steam in the cylinder A acts on the piston E only in its for- 
ward stroke. When the piston E is on the return stroke, the ex- 
haust enters into the cylinder C and acts on the piston J, which 
is then on its forward stroke. The piston El and J! of the cylin- 
ders B and D act in similar manner in relation to each other, and 
as their crank-pin F! and crank-arm I! are at right angles to 
the crank-pin F and arm I respectively, a constant forward pull is 
exerted on the crankshaft H without any back pressure on the 
pins and crank-arms. (Accepted May 16, 1891). 


3836. H. E. Newton, London. (C. C. Worthington, 
Irvington, N.Y., U.S.A.) Surface Condensers, [lld. 15 
Figs.) March 3, 1891.—The casing of the condenser is provided 
at each side with a port by which the main D communicates with 
the condenser, the water thus passing through the latter. At one 
end, outside the head C, the condenser is provided with a steam 
chamber E, communicating with the exhaust pipe F and with 
the tubes B, and at its other end with a discharge chamber 
G, which is divided by the partition H into an inner and outer 
chamber, the former communicating with the pipes B, and the 
latter with the discharge pipe K, through which the water of con- 
densation and the air are drawn from the condenser by the air 
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pump and led to the hot-well. The partition H is provided with 
a series of ports a, at different heights above the base of the con- 
denser, controlled by valves b. By opening the lowest port a, all 
the water of condensation will pass from the inner discharge 
chamber G and the pipes B, and the pipes will be used to conduct 
the steam from the exhaust F to the discharge chamberG. By 
closing the lowest port @,and opening any one of the upper ports, 
the level of the water of condensation within the inner discharge 
chamber E will be raised correspondingly. As the level of the 
water of condensation is thus raised the steam will pass through 
fewer of the pipes B and the condensing surface will therefore be 
decreased, and the temperature of the water of condensation 
correspondingly raised. (Accepted May 27, 1891). 

5256. H.H.Lake, London. (i. Cajicld, Moristown, N.J., 


U.S.A.) Balanced Valves for Steam Engines. [6d. 6 
Figs.) March 24, 1891.— The piston valve consists essentially of the 
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hollow cylinder } and the piston rings B!, Port openings b? extend 
through the cylinder 6 between certain of the piston rings B!. 
The openings b? for the passage of live steam are larger than the 








other openings b°. Heads b3, b4 are provided at the respective 
ends of the cylinder b. From the head b? a valve-rod a) extends 
through a head of the valve casing B? to connect with the driving 
mechanism. From the head b4 a rod a2 extends through the other 
head of the valve casing B®, The casing heads are provided with 
stuffing-boxes and glands, within which the rods a@', a? operate. 
Steam is admitted through the opening ¢ into the steam chest C, 
which is located over the high-pressure cylinder A ; another steam 
chest C! is located over the low-pressure cylinder Al. The steam 
chest C has a small communication c! for live steam with the steam 
chest C!, which receives steam to bear against the head b4 while 
steam in the chest C bears against the opposite end of the valve, 
thus maintaining the balance. D, D1, D2, D3 aresteam ports for 
the entrance of steam to the high-pressure cylinder, and for the 
exhaust therefrom to the low-pressure cylinder. The liner E is 
also provided with ports communicating with the ports 
D, D1, D?, D®. (Accepted May 20, 1891). 


ELECTRICAL APPARATUS. 


5135. B. D. Southard, Chicago. Armatures for 
Dynamos or Electric Motors. (8d. 10 Figs.} March 23, 1891. 
—A is a shaft upon which the armature is journalled, a commu- 
tator B being also mounted upon the shaft. C,C! are end spiders 
supported upon the shaft A, and rigid therewith; and D is a 
cylindrical iron core, supported between the spidersC, C’. This 
core is composed of a large number of stamped thin metal 
plates d (Fig. 4) arranged so as to form a thin ring, the 
square projections d+ fitting into notches d5, and having holes d6 
stamped through them. The inside of the disc contains a series 
of notches d*, and the outside is bridged over by projecting 
tongues d7, so asto leave openings d? near the periphery. The 
plates d are piled up until they form a section of the length of the 
cylinder desired, the cross-section of which is equal to the flat 
side of one of the metal plates. A rod dlis then passed through 





the holes securing them altogether. When the sections are placed 
together to form the cylinder, the openings d? become channels, 
extending from end to end thereof, and the notches d3 become 
longitudinal grooves upon the inner surface of thecylinder. Coils 
E of insulated wire are fitted to the channels d2 and grooves a*, so 
that when a section of the cylinder formed by the plates d is sepa- 
rated from the other sections, a coil can be moved without winding 
or unwinding. After all the laminated sections are fitted with 
coils and arranged in the form of a cylinder, the spiders C, C' 
are secured to the ends of the cylinder by the pins d', the ends of 
the wire being respectively connected with those of the adjacent 
coils, and the joints between the same connected by wires F to 
the commutator. The spider C! is movable longitudinally on the 
shaft A. (Accepted May 20, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


10,983. A. Morfitt, Nottingham. Self-Clamping 
Guillotine Cutting Machines. (8d. 7 Figs.) July 15, 
1890.—This invention relates to the clamping bar for holding the 
paper and to the method of operating it. On a shaft Dis fixed a 
plate E carrying a quick-throw cam E!, in the groove of which 
works a bowl mounted on one arm of alever E? fulcrumed at 
E3, the other arm of which terminates in a universal joint E4, and 
is connected by the rod E5 to a shell E6 which forms a portion 
of a friction clutch-box. Two of such shells E® and E’ are 
mounted loosely upon a rocking shaft E8 on each end of which is 
a lever f, one arm of which carries a weight f!, the other arm 
being connected by a rod f2 with the clamping bar f*. Keyed to 
the shaft E8, but free to move endwise thereon, are the wings E, 
inside which are pivotted arms El adjustable by screws e, the 























upper ends being pivotted to the friction segments el which fit 
inside the shells E®, E7. Grooves e? are formed around the bosses 
e3 in which work bowls pivotted to the forked ends of the clutch 
levers e4, the levers being mounted on studs fixed in the cross- 
rail A2. A lever ec fulcrumed to the rai] A’ carries a bowl 
which rides upon a cam e formed on the plate E. To the lever 
e5 is pivotted one end of an adjustable rod e7, which controls the 
levers ¢8, e9 by means of which the clutch boxes are thrown in 
and out of gear. On the machine being started the friction clutches 
are thrown into gear and impart rotary motion to the shells E6 
and E7, and as soon as the friction overcomes the resistance 
of the weights f! the shaft E% revolves, putting in motion the 
levers f and connecting-rods f? and bringing down the clamping 
bar J? upon the material. (Accepted May 20, 1891). 


11,069. A.B. Brown, Edinburgh. Forging Presses, 
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[8d. 2 Figs.) July 16, 1890.—The ram E of the cylinder A carries 
the for.ing head F, The external diameter of the ram E is less 
than the internal diameter of the cylinder A, and the ram is pro- 
vided with a piston G. The annular thus formed communi- 
cates by a pipe S with an accumulator loaded to a pressure which is 
low as compared with the pressure applied to the top of the 
piston G, the pressure in the annular space serving to raise the 
ram. The top of the cylinder A communicates by a pipe H with a 
hydraulic cylinder J, which has working in it a ram K of small 
diameter connected to a piston L of large diameter, working in a 
steam cylinder M. Communicating with the pipe H are two pipes 
N, P, fitted with the stop valves Q, R, communicating respec- 
tively with the pipe S rnd the discharge. Steam is admitted into 
and exhausted from the upper end of the steam cylinder M by a 
valve in a casing T, the valve-rod U being moved by a lever V. 
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The rod U has also connected to it by a swivel coupling W, a 
screwed roi X, the lower end of which is square and extends 
through a sleeve, having on it a bevel-wheel gearing with a bevel- 
wheel on ashort handwheel shaft Z. An internally screwed stop 
3 is fitted on the screwed rod X and is guided and prevented from 
turning by arod4. On the piston-rod K is fixed an arm 5 made 
with an eye encircling the screwed rod X, and when the rod K 
descends the arm 5 strikes the stop 3, and, by moving downwards 
the rods X and U, reverses the valve in the casing When the 
rod K reascends the arm 5 strikes the coupling W and moves the 
valve up again. By means of the handwheel shaft Z the screwed 
rod X can be turned so as to adjust the stop 3, and thereby regu- 
ate the effective stroke of piston L. With the arm 5, screwed 
rod X, and stop 3, the reversing of the steam valve is automatic. 
(Accepted May 20, 1891). 


11,265. J. H. Hopkinson and Sons, Limited, and 
Cc. Willis, Birmingham. Cutting or Shearing Sheet 
Metal into Various Shapes. (8d. 7 Figs.) July 19, 1890. 
—A pair of rotary cutters D, D1 are mounted on a frame E, which 
is pivotted at a, a! in the forward ends of asliding frame E!, se that 
the frame B can be vibrated sideways on its pivots. The frame El 
is carried upon a rest H, which slides in Y guides J on a saddle 
K carried on Y slides L forming the top of the bed B. The saddle 
K is adjusted along the bed B by a screw W. The sliding frame 
E! is free to slide to and fro, together with the plate H, along the 
saddle as the machine is at work. A “former” Q is fixed on the 
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spindle M and rotates therewith. The lower pivot pin a! of the 
cutter frame E is below its bearing in the frame E! and carries a 
cross-piece 6, in which are fixed two studs c arranged on opposite 
sides of the pivot axis. The sliding frame E" is constantly pressed 
inwards by a weight S, which acts through a lever d dl and con- 
necting-rod e, and thus the sruds c are constantly pressed against 
the edge of the “‘former” Q. The cutters are constantly pressed 
outwards by the ‘‘ former” Q and inwards by the weight S, the 
weight yielding upwards as the rollers are moved outwards by 
the ‘‘former,” and reacting to move the rollers in again as the 
periphery of the ‘‘ former’ recedes ; and thus the cutters will cut 
out metal blanks of various shapes depending on the shapes of 
the ‘‘formers” employed. (Accepted May 27, 1891). 


11,606. P. Rogers, Swansea, and J. Player, Cly- 
dach, Glamorganshire. Apparatus for Coatin 
Metal Plates with Tin, &c. (8d. 13 Figs.) July 24, 
1890.—This invention has reference to machinery of the kind 
described in specification No. 15,040 of 1886. According to 
the present invention the pivotte! switch for directing coated 
plates whilst being raised to the finishing rollers is dis- 
pensed with, and in lieu thereof a guide jf! is used, which 
in cross-section is approximately V-shaped. This guide J! is 
fixed to the guide bars c¢, cl, and to its ends are secured 
the guide plates g. The front of the guide/! is plain, but the back 
has grooves cast in it to correspond with the spaces between the 
cradle bars and the spaces between the ribs M. After a plate has 
been passed through the flux box between the guide plates g, and 
inzerted in the spring clip, it is carried by it into the molten 
metal, and is caused by the bent bars of the cradle H bearing it 
to assume a vertical position, so that when it is raised its top edge 
will be guided by the grooved side of the guide f! and the ribs M 
into the guide box I, and thence to the finishing rolls G, G!, G2. 
When making terne plates the greater buoyancy of the molten 
alloy renders the working of the cradle H rather heavy. To 
obviate this a bar i, at the upper end of the cradle, is connected 
by a rod 7 to one arm of the lever #8, the other arm of which 





carries an adjustable counterweight i4, which is so adjusted that 
the cradle will yield to allow the plates to pass down into the 
spring clip without bending them, but will afterwards push over 


the top edge of the plates beyond the lower edge of the guide f1 
before they begin to rise. (Accepted May 21, 1891). 


6662. A.R.Holder, Barcelona, Spain. Regulat 
the Descent or Ascent of Hoists. (6d. 5 Figs.) Apri 
17, 1891.—One of the stationary guides A is formed with recesses 
Al, Part of the framework B of the hoist has a recess B! contain- 
ing a gravity ball C. The back of each recess Al is formed by 
inclines a and al ; the back of the recess B! being also formed by 
inclines b and bl. If the hoist be descending the ball C rolls from 
position I off the inclined plane a1, and is caused by contact with 
the end of the plane a! to roll up the inclined plane ! to the posi- 
tion II. As the hoist B! continues to descend, the ball C, resting 


on the plane UI, falls to position III. out of contact with the end 
of the plane a1, and then begins to roll, under the influence of 
gravity, down the inclined plane b', and against the inclined plane 
a to position IV., thence to position V., and finally to position I. 
The ball C enters each of the recesses A! in succession. If the 
hoist B descend too rapidly the ball gets jammed between one of 
the inclined planes a' and the inclined plane b (Fig. 2), thereby 
arresting the movement of the hoist. When the hoist isascending, 
the ball C is forced up the inclined plane b' to each of the inclined 
planes a'. (Accepted May 27, 1891). 


MISCELLANEOUS. 


10,293. C. Stuart, Bletchley, Bucks. Obtaining 
Motive Power by the Use of Ammonia and Air. 
\6d. 2 Figs.) July 8, 1890.—This invention consists in utilising 
the heat, generated by the compression of air, for vaporising the 
ammonia, and in combining with the vapour the compressed air 
escaping from the air compressor. The cylinder of the air pump 
is surrounded by awall b forming a jacketc. d is the piston of 
the air compressor and e, f are the induction valves through 
which the compressed air is discharged into the spaces g, h respec- 
tively. These spaces g, h communicate with the jacket c through 
the openings ¢, ) respectively. The jacket c is filled with a solu- 
tion of ammonia with the exception of a small air space at the 








top in which the vapour can collect. When the air pump is 
started the walls of the cylinder a become heated sufficiently to 
cause the vaporisation of the ammonia, and the air which is dis- 
charged from the pump passes through the openings %, j alter- 
nately into the liquid through which it rises, escaping with the 
vapour through the outlet & to an accumulator. e eduction 
valves e, f are adapted to pletely close the ends of the air 
compressor cylinder proper. The induction valves J, J, and UJ are 
arranged in the piston, the acmospheric air being admitted 
through a channel m in the piston-rod. The valves J, 2,1 are 
connected together at such a distance apart that when the valve 
l' is upon its seat the valves Z, lareopen and vice versa, (Accepted 
May 20, 1891). 

15,903. N. K. Morris, London, Manufacture of 
Carbonate of Lead. [lid. 8 Figs.) October 7, 1890.—This 
invention relates to a method of producing carbonate of lead 
by treating metallic lead with acetic acid vapour and with car- 
bonic acid gas. The carbonic acid gas used is generated by the 
combustion of hydrocarbon. A, A! are receptacles for the metallic 
lead to be treated, and forming the converting stacks. The con- 
verting stacks A, A! are each provided with air-tight doors A?. 
The upper part of the converting stack A is connected to the 
lower part of the converting stack A! by Me gr C, and the upper 
part of the converting stack A' is connected with the chimney B 
by a pipe C'. Blisadamper for regulating the draught. Per- 
forated trays D for containing fine strips of metallic lead to be 
treated are arranged in the chambers A, A‘ on pieces D!. In each 
converting stack is a space in which is arranged a tank E situated 








at a short distance below the lowermost of the perforated trays D. 


The tank E is filled with acidulated water and has suspended 
therein a vessel F intended to contain acetic acid. A pipe G 
communicates witk® the converting stack. To each of the branch 
pipes G is connected one extremity of a short length of pipe G2, 
the other extremity whereof extends into, and to within a short 


Fig. 1. 


distance of, the bottom of the tank E. One extremity of a pipe 
H communicates with the space in the lower part of the stack A, 
and the other extremity is provided with a funnel-shaped portion 
H1, beneath which is arranged a hydrocarbon burner. (Accepted 
May 27, 1891). 


11,757. J. Laing, mgr Apporatus for De- 
structive Distillation of Mineral Oils. [6d. 1 Fig.) 
July 28, 1890.—The vapour evolved in the oil still A passes off by a 
pipe B, a continuation C of which leads to a condensing worm D. 
A stop valve E is interposed between the parts B and C, andin 
part B is arranged a valve S loaded by a weighted lever T, acting 
on the valve spindle which extends through a stuffing-box. Be- 
tween the valves S and E, a branch pipe U communicates with a 
relief tank V, which is placed inside of an outer vessel W, having 
































cold water flowing continuously through it. The relief tank V 
communicates by a pipe X, connected to its upper end with the 
pipe C, leading to the condensing worm D; and there is also a 
smaller pipe Y connected to the bottom of the relief tank to lead 
off condensed oil to the pipe C and condensing worm. A small 
inverted syphon om Z is fitted under the valve E, to allow any 
oil which may condense in the part of the pipe between the valves 
4 -— 3 to pass on to the condensing worm D. (Accepted May 
27, % 


5463. J.J. Kulage. St. Louis, Mo., U.S.A. Brick- 
making Machines. [1ld. 5 Figs.] March 28, 1891.—The 
driving pulley 1 is fixed upon the shaft 2, which carries a gear 
wheel 3 engaging with another gear wheel 4 keyed upon a shaft 
5 carrying two pinions 6 which engage with two double gear 
wheels 7 upon the shaft 8. A pitman 10 leads from the pin 9, 
which connects the wheels 7 to the pin 11 which connects the two 
toggles 14 ard 15, the former of which is connected to the die- 
plates 18, and the latter to the crosshead 39. This crosshead rests 
on two ledges 54 secured to the frame 35, and connected by rods 
38 to the die-plates 19. The rods 38 are furnished with nuts 49 
and 48, serving to vary the distance between the die-plates 18 and 
19. The wheels 7 are provided with two cams 25 and 26. 29 is a 
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lever journalled at 28, and carrying the rollers 27, which engage 
the cam 26, and transmit motion to the charger rods 30 and to the 
charger 32 and its rollers 31. 21is the removing lever, which is 
journalled at 22 to adjustable boxes resting on the base 34, and 
carries the rollers 24, which come in contact with the cam 25, so 
that this lever 21 engages in its downward motion with the roller 
20 and the plunger 17, and with it keeps the die-plate 19 flush 
with the mould table 37, until the charger 32 withits contents has 
straddled the moulds 53. As soon as the charger 32 has reached 
the end of ite forward travel, the cam 25 has passed the roller 24, 
and allows the die-plate 19 to fall u the wedges 47, thus filling 
the moulds with the clay of the charger 32. (Accepted May 27, 
1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Deseriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE. 


Mining and Ore-Dressing Machinery : A Comprehensive 
Treatise dealing with the Modern Practice of Winning 
both Metalliferous and Non-Metalliferous Minerals, in- 
cluding all the Operations incidental thereto, and Pre- 
paring the Product for the Market. By C. G. WaARNFORD 
Lock. London and New York: E. and F. N. Spon, 
1890. 4to. 466 pp. IHustrated. 

Tuer imposing external appearance and the fasci- 
nating title of this volume, seemed to invite our 
special attention, and, moreover, led us to anticipate 
unbounded and unalloyed satisfaction from the pe- 
rusal of the interior ; consequently we sat down to 
the task of reviewing replete with jubilant expec- 
tation. This cheerful state of affairs, however, 
received an unpleasant shock, when on opening the 
cover we encountered, spreading obtrusively over 
the whole expanse of yellow paper, full-page big- 
typed illustrated advertisements, and the dis- 
appointment thus engendered was by no means 
diminished, when a search for those useful and 
necessary adjuncts—the preface and table of con- 
tents—led to their discovery in inconvenient 
seclusion between provoking and glaring interleaved 
pages of similar trade announcements. Our ardour 
was, indeed, somewhat damped, and we could not 
but regret, that a volume of such pretensions, with 
so much external finish and promise, should be 
thus disfigured ; but still we hoped that this exhi- 
bition of business-like zeal was simply an indication 
of a more appropriate and useful expenditure of 
energy on the material in the book itself. We 
therefore turned to the introduction, and quite 
agree with the statement there made, to the effect 
that many people ‘‘ must be dependent upon litera- 
ture for acquiring a knowledge of ” ‘‘ the construc- 
tion and working of the mass of machinery by 
which” useful mineral ‘‘ products are obtained from 
the depths of the earth, and then rendered service- 
able to our wants ;” we have also realised that the 
necessary information is distributed to such an 
extent throughout various journals as to render it 
extremely desirable to have it ‘‘ digested and syste- 
matically arranged in a condensed form ” and in one 
volume, ‘‘so as to make a complete record.” Our 
feelings of pleasant anticipation were therefore 
renewed, when we gathered that this object—so 
worthy of assiduous attention, and which, too, if 
efticiently executed would deservedly earn the deep 
and permanent gratitude of the whole intellectual 
mining community—was the object aimed at in the 
present volume. 

The table of contents shows that the ground in- 
tended to be covered is varied and extensive, and is 
treated in fifteen chapters under the following 
headings : Motive Power ; Transmission of Power ; 
Quarrying ; Prospecting Machinery; Excavating 
Machinery ; Shaft-Sinking Machinery; Coal-Cutting 
Machinery; Pumping Machinery; Ventilating 
Machinery; Lighting; Hauling and Hoisting 
Machinery ; Transport; Reducing Machinery ; 
Dressing Machinery ; Miscellaneous. 

The first chapter leads off with windmills, which 
are treated in a detailed account of the ordinary 
tower mill, no notice whatever being taken of the 
modern easily erected and, from their extensive 
application in the United States presumably, effi- 
cient forms of windmill. Water-wheels of moderate 
antiquity, with information of the same character, 
come next under notice, and are followed by some 
information on turbines obtained from a couple 
of trade circulars—a form of literature to which 
the author is remarkably partial—a very im- 
perfect chapter on motive power is then brought 
to a close with an unnecessary non-instructive non- 
explanatory notice of a solitary oil engine. The 
next chapter, on transmission of power, gives tables 
of Beringer’s numbers seven or eight years old, for 
the relative value of electric, hydraulic, pneumatic, 
and wire-rope transmission ; the information fur- 
nished relating to all these systems as regards 
mining is very meagre, Professor Kennedy’s British 
Association paper sufficing for the compressed 
air portion, although there ought to have been 
no difficulty, one would imagine, in obtaining plenty 
of information and working data of this mode 
of transmitting power as applied to mining opera- 
tions. The only infermation about electrical trans- 
mission of power is reprinted from Snell’s paper, 
and is decidedly more to the point. Quarrying 
forms the subject of the next chapter, and is dis- 
missed with Dr. Le Neve Foster’s short 
description of the underground workings for Bath 
stone, and a notice, which we are glad to see, of 








the helicoidal wire system ; then for no logical 
reason, a special make of excavators and dredgers is 
singled out and recommended for excavating and 
top-stripping, without the slightest reference to 
any other make or without giving any reason 
for this preference or without any description 
of the machines. This finishes the chapter on 
quarrying. There is no mention either here or 
anywhere else in this ‘‘ complete record” of other 
systems of quarrying, open cast workings, or 
hydraulicking. The material in the following 
pages, that is from 51 to 384, with the exception of 
a comparatively few pages on shaft-sinking machi- 
nery, and sundry paragraphs on pumping machinery, 
on old pattern and electric lamps, on explosives, 
and possibly some other points, is drawn from 
André’s ‘‘ Mining Machinery” published in 1877- 
78, or from trade circulars, the reproductions 
being in the most cases verbatim, good, bad, or 
indifferent material, whether drawings or letter- 
press, being introduced with striking impartiality. 
André’s information left much to be desired, and 
was much of it old at the time of the publication 
of the hook, and therefore those portions of the 
present volume filled with it scarcely ‘call for 
notice on our part, but it will, perhaps, be well 
to give some examples of the effect on the 
resent information. In coal-cutting machinery, 
or instance, the older kinds in their original 
forms are given whilst new and improved models 
are neglected, and electric coal cutters are dis- 
missed with one short trade notice illustrated 
by inferior advertisement blocks. But the worst 
sufferers of all are perhaps the ore-dressing sec- 
tions up to page 384; stone breakers are dealt 
with in a few trade circular words with practically 
useless illustrations, some of the best known not 
being even mentioned ; stamps, roller mills, jigs, 
buddles, &c., are disposed of in the same old manner 
with the same old diagrams and words as were 
in use twenty or more years ago (mainly André’s 
verbatim version of Clarence King’s ‘‘40th Parallel’’) 
with the addition of trade circular recommendations 
of some new appliances made by some special 
makers, many novelties being entirely ignored. 
There is, however, only one amalgamator described 
and illustrated, and that a new one, which is well 
recommended although it has apparently not been 
subjected to any crucial test as regards the dura- 
bility of its good qualities. There is no mention 
of any dry system of dressing. 

Here is an example of a curious method of bring- 
ing information up to date: An old opinion of 
Robert Hunt’s relating to some ore-dressing ma- 
chinery, then in use, and running thus: ‘‘ Accord- 
ing to experience the apparatus in question worked 
well ;” when applied to the same apparatus in the 
present volume, the phraseis modernised by inserting 
the word ‘‘ present” between the words ‘‘ to” and 
‘* experience,” but Hunt’s name does not appear. 
The general unsatisfactory character of this sec- 
tion of the book is relieved by the introduction of 
Du Bois Lukis’ interesting description of the mill 
at Sentien, and by the portions on coal-washing 
machinery taken from the report of the Coal- 
Cleaning Committee of the Miners’ Institute of 
Scotland. 

Transport is disposed of in four and a half pages 
on aérial wire rope-ways, culled along with the 
illustrations from two trade circulars, one certainly 
originally a newspaper article; telpherage is 
treated with silent contempt. The miscellaneous 
chapter contains nothing calling for special notice, 
except perhaps an electric bell, Fig. 630, of such 
curious construction that one might almost think it 
was not electric at all. 

When we encounter in the present volume such 
things as the following : The old catalogue cut of the 
Huntington mill reproduced with all its reference 
numbers, which, however, are neither referred to 
nor explained : the sudden, unexpected, uncalled- 
for, out of place, and unexplained appearance of the 
settler, page 345 ; the two descriptions with illus- 
trations of the same apparatus, pages 376 and 402, 
taken from different sources ; the remarkable con- 
fidence shown in trade circulars or biassed opinions; 
thus such a statement as ‘‘this is a very powerful 
machine ” of ‘‘ the utmost strength and durability,” 
giving ‘“‘the utmost satisfaction,” has been copied 
from such a source, in fact, one small trade 
pamphletsupplies the material—language, grammar, 
illustrations, &c.—-from ‘‘ Fig. 471 shows,” page 290, 
to the end of the table, page 291 ; from ‘‘ Fig. 501 
represents,” page 317, to the end of the table on 
page 319; and from the seventeenth line from the 








top, page 378, to the top four lines, page 384. 
This is only one instance, there are others in the 
book—much of André’s was similar. Even when 
expressing an original opinion on an apparatus, 
reliance is placed in numerical data of somewhat 
biassed origin, in six out of seven cases quoted. 
Considering all these things we are led to think 
that many of the shortcomings of this book are due 
to the compiler’s innocence of the subject treated, 
and one feels inclined to wish that he had adopted 
the plan he sensibly followed when bringing out, 
in conjunction with Messrs. Newlands the recent 
book on Sugar (a subject not very nearly allied to 
mining, by-the-by), namely, that of associating 
himself with some one who was conversant with 
the subject. 

We cannot understand why the admiration for 
advertisement illustrations is carried so far as to 
reproduce them twice in the same volume, as is the 
case with figures on pages 20, 50, 152, 171, 330, and 
elsewhere. We approve of the suppression of the 
name G. G. André in connection with drawings, to 
which it never ought to have been attached, but we 
do not consider it, to say the least of it, courteous 
to copy letter-press word for word, and then to 
leave out the original author’s name when it appears 
as a prominent part of the original text, as has been 
done in this volume, pages 92, 94, from André, 
pages 56, 159. 

We think we have now indicated sufficiently that 
the object aimed at in this volume, as set forth 
either in the introduction or title-page, or both, has, 
to our great disappointment, not been achieved, 
and, therefore, we feel obliged to consider that it 
lacks a raison d’étie. Moreover, as a catalogue it 
is incomplete ; as an advertising medium it appears 
too expensive ; in fact, nothing for which we could 
recommend it suggests itself to us at present, 
unless readers are willing to pay a high price for 
the modicum of good material included in this 
corpulent tome. 





Screws and Screwmaking. Colchester: The Britannia 
Company. [Price 3s.] 
For many years it has been the practice of firms 
in America to issue quite valuable Fittle treatises on 
matters connected with their manufactures. The 
little volume on screws and screwmaking just 
issued by the Britannia Company shows that our 
own manufacturers are also alive to the advantages 
of the system. The volume opens with some 
observations on screws in general, single, double, 
and triple-threaded screws being described in turn, 
after which follow some remarks on the forms of 
thread usually adopted. The second chapter is 
devoted to the Whitworth system of screws and is 
partly based on Whitworth’s original paper read in 
1841 before the Institution of Civil Shainsee. 
Chapter III, deals with the Sellars system, whilst 
in Chapter IV. the Swiss system for small sorews 
used in watch and instrument making is described. 
Very complete tables of all these systems are given 
in the volume. In Chapter VI. the manufacture 
of screws by hand-chasing is described, whilst: 
Chapter VII. deals with screw-plates, dies, and 
taps, the illustrations given and the descriptions in 
the text being marked by clearness and accuracy. 
The next chapter deals with screw-cutting proper, 
and many illustrations are given not only of screw- 
cutting lathes, but of many of the handy little 
devices for facilitating the work manufactured by 
the Britannia Company. Other screwing machines 
are described in the following chapters, but the 
last section of the volume is devoted to a descrip- 
tion of the milling machine and its uses. The 
volume is very fully illustrated and great pains 
have evidently been taken to make the matter 
intelligible, even to those who have no knowledge 
of screwmaking to begin with, but at the same 
time experts in the subject will also find much to 
interest them. 
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STATIONARY ENGINE PRACTICE IN AMERICA. 
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STATIONARY ENGINE PRACTICE IN 
AMERIOA.—No. XI. 
By James B. Sranwoop. 
Comrounp EnGinEs—concluded. 

Amonc high-speed automatic compounds, as with 
the Corliss compounds, the simplest arrangement is 
the tandem, a good example of which is shown 
by Fig. 144 annexed. The governor and valve 
motion of the high-pressure cylinder are similar 
to those used with simple automatic high-speed 
engines ; the travel of valve is variable with vary- 
ing cut-off, release, and compression, the high- 
yressure valve alone is under control of the governor. 

he engine, as illustrated, has its high-pressure 
cylinder steam jacketted ; in the receiver, shown 
by A, is acoil of pipe connected with the steam 
jacket. The heavy condensation in this coil main- 
tains a good circulation through the jacket. 

In some of the first high-speed automatic com- 
pounds the governor controlled the valves of both 
the low and the high-pressure cylinders ; the un- 
satisfactory distribution of steam when operating 
with light loads, non-condensing, and the want of 
sufficient compression with heavy loads, condensing, 
has induced some builders to abandon the arrange- 
ment, 

Figs. 145 and 146 represent a side-by-side com- 
pound. In this case the valve gear of the high- 
pressure cylinder is similar to the standard valve 
gear on simple engines of the same make. The 
low-pressure valve is driven by a fixed eccentric as 
shown. The exhaust from high-pressure cylinder 
is carried to the low-pressure cylinder by the pipe 
P, F ig. 146, This engine has no steam jackets. 

In Figs. 147 and 148 we have another engine 
similar to the above, in which the valve of the low- 
pressure cylinder lies below and between the two 
cylinders. The motion of this valve is derived from 
a fixed eccentric through a rocker R. The high- 
pressure cylinder is steam -jacketted. In both 
these engines the cranks are 180deg. apart; they are 
not counterbalanced in the latter. Such an engine 
to indicate 300 horse-power condensing has cy- 
linders 16} in. and 25 in. in diameter, with 165 in. 
stroke each ; it makes 260 revolutions per minute, 
with 110 1b. initial pressure, It weighs about 
3000 Ib. 

These engines, condensing, are built in sizes from 
75 to 500 horse-power based upon 110 lb. initial 
pressure, and 650 ft. piston speed ; the referred 
mean effective pressure in low-pressure cylinder for 
this rating is about 30 lb. per square inch, ob- 
tained with about nine expansions. The cylinder 
ratio is nearly 2.4 to 1. With a boiler pressure of 
120 Ib., and in sizes from 100 to 300 horse-power, 
these engines develop one indicated horse-power 
with from 16 lb. to 19 lb. of feed water per hour 
condensing. 

A special form of single-acting compound is shown 
by Fig. 149, page 31. Here one valve driven by a 


main shaft governor controls the distribution of | 
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steam to both cylinders, the cranks of which are | 
180 deg. apart with no receiver. By this arrange- | 
ment the cut-off of the low-pressure cylinder is | 
simultaneous with the compression of the high- | 
pressure cylinder. The evils of excessive compres- 

sion are neutralised by a large clearance space in 

the high-pressure cylinder, equal to about one-third | 
its capacity. In this way the maximum compression | 
pressure very nearly equals the initial pressure for | 





all grades of expansion. The clearance space in the 
low-pressure cylinder when non-condensing, is also 
large, so that compression pressures at early cut-offs 
do not become excessive. An engine of this type 
to indicate 200 horse-power, condensing, has cy- 
linders 14 in. and 24 in. in diameter by 14 in. stroke, 
and makes 250 revolutions per minute, boiler pres- 
sure 120 lb. 

There are other forms of corpounds with two 
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as yet give great satisfaction unless carefully de- 
signed for a constant load. With variable loads, 
where the variation is great, they are of little value; 
until higher pressures become more common, they 
are impracticable under such conditions. With 


distributing valves, but the examples given are by 
far the most numerous. The valves in these high- 
speed engines are mostly 
balanced slide valves are us 

Non-condensing compounds are built, but do not 


sas valves ; a few 
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good loads such as to maintain constantly about 
six expansions, and 120 lb. boiler pressure, these 
engines have about the same economy as simple 
Corliss non-condensing engines with 80 lb. boiler 
pressure. 








LONDON SOCIETIES.—No. VIII. 
Tue Royat Socrery—concluded. 

Arter the laying of the first Atlantic cable in 
1866, a knowledge of the condition of the bottom 
of the ocean at great depths became of practical 
importance to telegraphists, and this fact furnished 
at all events an excuse to those biologists who were 
anxious to study the question of the existence of 
life in the depths of the sea. In 1868, Dr. Car- 
penter and Professor Wyville Thomson induced 
the Royal Society to apply to the Admiralty for 
assistance in carrying out investigations of the sea 
bottom, and the result of the application was that, 
to use Professor Thomson’s own words, they spent 
the autumn of that year knocking about in the 
gunboat Lightning between Scotland and the 
Faroes. In the two following years the investiga- 
tions were continued in the Porcupine, and a good 
deal of valuable information was collected. Dr. 
Carpenter was then encouraged to suggest to the 
First Lord of the Admiralty a circumnavigation 
expedition with the special object of deep sea ex- 
ploration. The Admiralty agreed on condition 
that the Royal Society would recommend such an 
undertaking, and on this recommendation being 
obtained, the famous Challenger expedition was 
organised. The arrangements were carried out 
under the control of a committee of the Scciety, 
Captain Nares was in command of the ship, and 
Professor Wyville Thomson was the head of the 
scientific staff. The expedition started December, 
1872, and returned May, 1876.* 

After the death of Admiral Fitzroy, the Board 
of Trade desired to reorganise the Meteorological 
Department over which he had presided, and in 
1865 they applied to the Royal Society for advice. 
The Council went very carefully into the whole 
subject and sent in an elaborate report to the 
Board, recommending the establishment of meteo- 
rological stations at suitable places in the British 
Islands, and suggesting Kew as the central 
meteorological station. Their recommendations 
were acted upon and the Society was asked if they 
would appoint a committee which should undertake 
the investigations previously carried on by the 
Meteorological Department of the Board. This 
was agreed to and the committee appointed. 

This arrangement was continued till 1877, when, 
after considerable discussion between the Society 
and the Government, which declined to adopt the 
Society’s recommendation that a regular meteoro- 
logical office should be appointed, it was deter- 
mined that a paid meteorological council should be 
appointed on the nomination of the Council of the 
Society. This arrangement, originally tentative, 
has been continued up to the present time. The 
Meteorological Council consists of a chairman and 
four members, the total amount of their remune- 
ration being 10001. 

The Kew Observatory has had rather a varied 
history. When in 1842 the Government decided 
to discontinue the maintenance of the old King’s 
Observatory at Kew, the building was handed over 
to a committee of the British Association for a 
meteorological observatory. It was supported by 
that Association, aided in later years by the pay- 
ments from public money for meteorological obser- 
vations till 1871, when it was endowed with a sum 
of 10,0007. by Mr. Gassiot, who appointed the 
Royal Society as trustees. The observatory has 
since been under the control of a committee of 
the Society which reports regularly, its reports 
being published in the Proceedings. At present 
the cost of the observatory is defrayed by the in- 
come from the Gassiot endowments, payments from 
the Meteorological Office, and the fees it earns for 
the verification of instruments. 

An important duty fulfilled by the Royal Society 
is the disposal of the Government grant for scien- 
tific purposes. This originated in 1849 with a sug- 
gestion by Lord John Russgell that the Society 
should indicate to the Government a limited number 
of persons who were deserving of reward for their 
scientific labours or to whom a grant in aid of the 








* Sir C. Wyville Thomson’s ‘‘ Voyage of the Chal- 
—— 1877. Reports of the Challenger Expedition, 
1881-86. 
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cost of experiment might be of essential service. 
Eventually an annual sum of 1000]. was placed at 
the disposal of the Society for the purpose. It was 
administered by a committee of the Society, which 
of course derived no advantage from it. The money 
was paid over by the Treasury, and any balance 
was allowed to accumulate from year to year. In 
1876 an additional grant of 40001. was much for the 
same ——_ by the Government, but under some- 
what different conditions. This 4000/. was paid 
through the Science and Art Department, on the 
recommendations of the Royal Society committee, 
to which were added the presidents of certain of 
the chief scientific bodies of the kingdom. 

The balance remaining at the end of any year 
was not carried forward, but returned to the Trea- 
sury. The arrangement was to be tentative, last- 
ing for five years only. When in 1881 the allotted 
time expired, the whole subject was reconsidered, 
and a total grant of 40001. yearly was then made 
direct to the Society, to be administered by a com- 
mittee formed as above. 

The committee is divided into four sub-com- 
mittees, dealing with different branches of science. 
These sub-committees meet in February in each 
year. All applications for grants have to be sent 
in by the end of the previous December. 

The objects sought to be fulfilled by the Govern- 
ment grant are also aided by the ‘* Donation Fund.” 
This fund was founded in 1828 by Dr. Wollaston, 
who gave 2000/. to the Society in order that the 
interest might be expended in promoting experi- 
mental researches, or in any other way which should 
appear to the President and Council to be for the 
good of the Society in particular, or science in 
general. Davies Gilbert, who was then President, 
added 1000/., and many other donations, large and 
small, have since been given. The largest of these 
was Mr. Jodrell’s gift of 5000/., added to the fund 
on his death in 1889. In 1876 Mr. Jodrell gave 
the Society 6000/. for the promotion of original 
research, but as that same year the Government 
grant was raised to 5000/. the eventual destination 
of Mr. Jodrell’s gift was left undecided at the time. 
The fund with the Jodrell donation now amounts 
to 11,6001. Small grants are usually made out of it 
for purposes similar to those for which assistance 
is given from the Government grant. 

The balance of Mr. Jodrell’s gift, 1000/., had, 
with the donor's approval, been added to the ‘‘ Fee 
Reduction Fund,” formed in 1878 for the reduction 
of subscriptions. Up to 1823 the original fee, 1s. 
per week, remained unchanged—the last Fellow who 
paid this died in 1869. The subscription was then 
raised to 4/., the entrance fee being 101. The 
object of the Fee Reduction Fund was to endow 
the Society with such a revenue as would allow the 
entrance fee to be abolished and the subscription 
(for Fellows subsequently elected) reduced to 3l. 
(not much more than the original 52s.) without 
loss. A sufficient amount for the purpose was 
eventually obtained, and the alteration was duly 
made. The fund at the present time amounts to 
over 11,0001. 

Another fund administered by the Royal Society 
is the Scientitic Relief Fund, intended to give aid 
to distressed scientific men. This was founded in 
1859 at the instigation of Mr. Gassiot. 

In 1885 the fund amounted to 7600I., but the 
calls on it were such as would require a capital of 
20,0001. Sir William Armstrong then made the 
munificent offer of 6500). on condition that an 
equivalent amount was subscribed by others of the 
Fellows. As the amount received in answer to this 
appeal did not suftice for the purpose, Sir William 
Armstrong in the following year increased his 
contribution and generously paid no less a sum than 
78001. to make up the necessary total. 

In 1875 the Society suffered a disappointment 
with regard to another fund which it expected to 
have had placed at its disposal for the promotion 
of original research. The trustees of the Gilchrist 
Fund had, in the previous year, offered the Society 
a grant of 10001. a year for the above purpose, and 
a promising scheme had been arranged for its 
employment. The House of Lords, however, de- 
cided that the proposed application of this fund 
did not come within the terms of the trust, 
‘*the benefit, advancement, and propagation of 
education and learning” ‘‘ at the absolute and un- 
controlled discretion” of the trustees. The law 
lords, to the astonishment of all concerned—doubt- 
less had the testator been alive (to perpetrate a 
bull) he would have been as much astonished as 
anybody—declared that learning was synonymous 





with education, and that the whole fund was to be 
devoted tothe propagation of knowledge. So that 
knowledge continues to be propagated (without 
learning being advanced) by means of lectures to 
working men. 

The constitution of the Royal Society is now, as 
it has been since its foundation, purely oligarchic. 
Supreme power is vested in the Council, which can 
alter the statutes and make such regulations as they 
like without any reference whatever to the general 
body. The Council is elected at the annual meet- 
ing in November, one-half going out of office each 
year. The list for the election of the new Council is 
prepared by the old Council. Of the ten who retire 
it is usual to select six by seniority and four by 
reason of least attendance. Of the ten new mem- 
bers nominated it is the practice that five should 
have previously served on the Council, and that 
five should not. The President, treasurer, and 
secretaries are also nominated by the Council and 
elected by the Society. 

A very important part of the work of the Council 
is that which it performs when it resolves itself 
into the ‘Committee of Papers.” Papers offered 
for reading before the Society have always to be 
recommended by a Fellow, and on the rare occa- 
sions when this recommendation is obtained for 
something unsuited for reading, it is not difficult 
for a diplomatic secretary to induce the proposer 
to withdraw his warranty. There is not, therefore, 
much trouble in keeping inferior papers out of the 
meeting-room, and this department is entirely 
under the control of the secretaries. After the paper 
has been read, comes the more important question 
of publication. It is of course published at least in 
abstract in the Proceedings, and in many cases the 
authors prefer this more rapid publication of the full 
text to waiting for the ‘‘ Philosophical Transactions.” 
Notes of preliminary investigations and less impor- 
tant memoirs, &c., are often by the desire of the 
authors published in full inthe Proceedings, and in 
that case they are not inserted in the Transactions. 
All papers which have not thus been disposed of are 
brought before the Committee of Papers, and are 
by them referred to two selected referees who are 
not necessarily even members of the Society. The 
report of the referees is brought up at a subsequent 
meeting of the committee, which decides whether 
the paper is to be published, or referred to that limbo 
which is dignified with the name of the ‘‘ archives.” 
It may be said that this work of judging the papers 
is always carefully and generally judiciously done. 
Occasionally mistakes are made. Sometimes a 
student may really be in advance of his time, and 
it is no discredit to his contemporaries that they 
are not up to his level. This occurred in the case 
of Joule, whose earliest papers had to be sought 
for in the archives when his reputation had been 
made, and it was desired to publish them. Such 
cases, however, are very rare. To say that they 
occur at allis only to say that the Committee of 
Papers is, like the generality of human institutions, 
fallible. 

In such a case of that of Sir Everard Home, no 
blame can well be attached to the committee 
which accepted and published at great expense, a 
long series of papers really, as has since been shown, 
the work of the great Hunter, but put forward as 
his own by Home, Hunter’s brother-in-law and 
legatee. That a man of Home’s ability and posi- 
tion should have used such means to increase his re- 
putation is certainly remarkable, but the fact seems 
to be certain. 

At the present time the revenues of the Royal 
Society are very considerable. Weld gives the 
total receipts in 1800 as 16521. ; they are set down 
in the last balance-sheet of the Society as 7665/., 
besides nearly 5000/. income from trust funds. Of 
these last, too, it must be noticed that practically 
all the revenue from trust funds is applied directly 
to purposes of the Society, the only exception of 
importance being the Kew Observatory, which re- 
ceives the income from Mr. Gassiot’s endowment. 
The Government grant, 40001., is not included in 
the above total, though there is an item of 16001. 
paid by the Treasury for the Challenger Report. 
The Society still possesses some landed property. 
At one time it had more, for in 1732 it purchased a 
farm at Acton for the sum of 1600/. In recent 
years, as the land grew more valuable, portions of 
it were sold, and in 1879 enough had been disposed 
of in this way to cover the original cost, while the 
remainder brought in an income of 1701. The 
estate was finally disposed of in 1882 for 32,2071. 
The Society meets on Thursdays. The session 








commences on the third Thursday in November 
and ends on the third Thursday in June. Till 
recent years the hour of meeting was 8 p.m., but 
in 1880 the hour was changed to 4.30. 

There are two dining clubs connected with the 
Royal Society, the Royal Society Club, founded 
in 1743, and the Philosophical Club, founded in 
1847. They meet on Thursdays when the Society 
meets. 

In the preceding pages the attempt has been 
made to give at all events a summary account of 
the principal measures taken by the Royal Society 
for the promotion of scientific progress. It is, of 
course, only those measures taken by the Society 
as a corporation that could be even touched upon. 
It would be impossible even to catalogue the 
scientific advances made by its members and re- 
ported to the Society, since there can be no research 
of importance, no scientific discovery of value of 
which the record is not to be found in its Trans- 
actions. 

But besides what has been described—so far as 
space permitted—there remains a vast amount of 
work equally deserving record, work done by com- 
mittees, investigations, and undertakings urged 
upon the Government, reports made to the Govern- 
ment, and the like. 

As in 1761 and 1769, so in 1874 (?) and 1882, the 
duty of superintending the organisation for the 
transits of Venus fell to a large extent upon 
the Society. The same was the case with the 
eclipse expeditions of 1868 and 1875. When the 
Government decided against sending an expedition 
to observe the eclipse of 1883, the Society obtained 
a grant of 5001. to enable some observers to accom- 
pany the American party. 

When in 1861 a large telescope was required for 
the Melbourne Observatory, it was to the Royal 
Society that application was made for guidance and 
advice, and it was under the instructions of a com- 
mittee of the Society that the telescope was even- 
tually constructed. The difficult problem of the 
deviation of the compass in iron ships was referred 
to the Society by the Board of Trade in 1865. In 
1867 the War Office sought advice from the Society 
when doubts arose as to the stability of gun-cotton. 
The International Metric Commission at Paris in 
1872 and the Prime Meridian Conference at Wash- 
ington in 1884, were attended by delegates nomi- 
nated by the Society for the Government. But for 
the representations of the Society in 1876 the Vivi- 
section Act would have been even more injurious 
than it has been to biological investigation. When 
in 1879 a Royal Commission was appointed on 
Accidents in Mines, the Society was invited to 
nominate, and did nominate, four of its members. 
In 1884 a committee was appointed to report on the 
Krakatoa eruption, and a most copious and valu- 
able account of this, the greatest volcanic eruption 
of recent, or indeed of known history, has been the 
result. The great project, initiated by the Brothers 
Henry, of mapping the heavens by photography, 
obtained the co-operation in 1886 of this country, 
on the recommendation of the Society. In 1889 
the Trinity House report on Lighthouse Illumi- 
nants was referred to the President and two of the 
Fellows of the Society by the Board of Trade, and 
at the present time the question of colour blindness 
in its relation to the correct perception of sea and 
railway signals, is under the consideration of a com- 
mittee of the Society. 

It was said before that at the commencement 
of the present century the Society had gained the 
position it now holds of scientific adviser to the 
Government. By the valuable official work it has 
since accomplished in that capacity, it has very 
much strengthened that position. No Govern- 
ment would now, in all probability, take up any 
fresh work of a scientific nature without consulting 
the Council of the Royal Society, and if they did 
so they would certainly be acting unwisely. The 
—— situation is advantageous to both parties. 

he Government has, for the asking, the advice of 
those most competent to give it, and is relieved of 
much responsibility, while the Society itself and 
its individual members gain a great deal of influence 
and power. In no other way could the country 
have the advantage of so much unpaid work, in no 
other way could the chief scientific men of the 
country be afforded so legitimate a means of making 
their influence felt. 

There have not been wanting accusations of 
cliqueism and favouritism as regards the way in 
which the Society has dispensed the virtual patron- 
age with which it has been intrusted. As arule they 
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PASSAGES OF PRINCIPAL ATLANTIC PASSENGER STEAMERS (SOUTHAMPTON 
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NAME .. i ** COLUMBIA.” * NORMANNIA.” ** AUGUSTA VICTORIA.” “ LAHN.” 
| | 
—_ oem | i - 
OWNERS .. ee THAMBURG-AMERICAN LINE. HAMBURG-AMERICAN LINE, | HAMBURG-AMERICAN LINB, NortH GERMAN LLOYD. 
pe aio Se nee eee ee er es i— sata 
Builders .. a Messrs. Laird Brothers, Birkenhead. Fairfield Company, Govan. The Vulcan Company, Stettin. Fairfield Company, Govan. 
Dimensions 480 ft. by 56 ft. by 38 ft. 520 ft. by = by 38 f6. 480 ft. by 56 ft. by 38 ft. 448 ft. by 49 ft. by 364 ft. 
Tonnage .. 7578 7661 5661 
Displacement 9500 00 9500 7700 
Cylinders .. Two 41 in., ba My in., two 101 in. Two 40 in., on 67 in., two 106 in. Two 41,°; in., two 66}§ in., two 106,%, in. | Two 324 in., one 68 in,, two §5 in. 
Piston stroke ne on 66 in 63 in 72 in 
Boiler heating surface ..| 34, o16 m4 ft. 46, 490 8q. ft. * = sq. ft. _ 
Grate area.. ae wail 1226 ‘a 145: = | sa _ 
Steam pressure .. es 150 lb. 4 Ib. or Ib. | 150 lb. 
LHF ee +. +. ae ia _ 138,680 ‘ 1 —_—> ; 16, 352 ae es 5 _ i, 10 7 | ; 9500 ; 
| . Average Di | Average . Average la Av erage 
. Dis- Dis- . | Dis- ‘ Dis- 8 
Month. Time. —" per} Month. ei Time. \Speed per}; Month. Time. | ,. Speed per| Month. Time. per 
tance. | "Hour. | tance. |" Hour. | tance. |""yrour. tance. posed, 
{ } | _ 
| d. h.m.| knots | knots d. h. m. | knots knots | d. h. m. knots knots d. h. m knots | knots 
| April | a ee 3059 | 17.2 May.. 6 21 50 3060 18.46 | April 7 9 0 | 3052 17.24 |May.. 7 8 ( — 
|May 6 22 30 3088 | 18.6 June 7 3 0) 3139 18.31 ‘'May.. 718 4 | 3062 16.43 |June 712 0 — _ 
Details of westward pas- \June 61623} 3050 | 19.1 July 7 130; 38141 18.53 |June 714 7 | 3125 17.16 |July 710 0 — | — 
sages—to New York. July -| 621 0} 3109 18.84 |August 617 2 3045 18.91 |July 7 620 | 3109 17.83 |August 78 0 — | = 
‘August ..| 618 4| 3044 18.8 |September | 619 0 — 18.89 | August 7 434 | 3078 17.84 |September 7 7 0 — |} — 
September 619 45 | 3044 18.6  |October | 621 0); 3055 18.52 (September | 6 22 5¢ | 3041 18,22 |October 723 0 — | — 
October 6 21 35 3041 18.36 |November..| 7 21 all | 3083 16.27 |October 6 22 48 3047 16.28 |November../ 711 0 a= — 
| oe --| 6 23 36 3044 18.17 ‘| jNov ember..| 7 19 13 3047 16.28 |December «| 715 0 _ | — 
Average ..! 622 5) — 18.46 | Average... 7 115| — 18.27 jAverage ..17 793 | — 17.16 {Average ..| 71145; — | 1713 
| Best day’ s run, 492 knots in June. Best day’ 's run, 486 knots in August. | Best day’s run, 470 knots in September. | | 
| | } 
| | \ | | | | | 
wie - Dis- | anne age | Mente | - | Dis- hverage | | Month rr is- |. Average | | | Dis- Average 
onth. ime. | _ per, Month. | ime. | Speed per | onth. ime. | Speed per} Time. Month. |, Speed per 
tance. ‘our. | tance. Hour. | tance. Hour. | | tance. Hour. 
| d. h. m. | knots | knots | { d.h. m. | knots knots | d. h. m. knots knots | | d. h.m. | knots knots 
‘April --| 62043] 3057 | 18.56 ‘June --| 7 2 Oj} 3144 18.49 May.. 17 2 2 | 3072 18.03 |May.. 760; — _ 
May.. --| 623 0] 3128 | 18.73 July 7 055, 3150 18.66 June -|7 3 17) 3115 18.18 ‘June 7s ¢l — — 
June --| 61918 | 3125 | 19.14 ‘August ..| 7 130); 3092 1824 (July 7 7 12) 3136 17.9 July 710 0 — _ 
Details of eastward pas- July 619 8 3107 19.05 September | 621 8| 3077 18.64 | --| 7 4 20| 3007 17.89 |August 730 -— _ 
sages—to Queenstown. August 61819! 3059 18.84 October 617 20 | 3061 18.98 August --| 7 1 35! 3052 18 |September 740 _ _ 
September 6 18 37 | 3063 18.84 Py --| 7 140); 3060 18.03 |September 6 22 32) 3049 18.31 |October 1/78 0}; — _ 
October ..| 615 0} 3045 | 19.15 November..; 617 3) 3046 18.92 ‘October 7 2 36| 3049 17.87 November. .| 723 0} — — 
\November..| 6 16 46 3041 18 92 ‘November .. 41 m 51 | 3051 17 |December .. 7ll 0; - — 
Ave a 6 b1 ot I — | ~ 18.90 a. --| 6 22 > iF - 18.56 aon fal ase ary ioe 17. 1789 | Average * 7 830! : 17.45 
ean speed 0} JASSAZECS, eal 8 of all passages, Mean rai 0! ean 8 of al pemmages, 
18.68 kn knots. 8.41 knots. 52 kn 17.29 knots. 


have come from interested parties, and the best 
motive that could be assigned for any of them 
would probably be jealousy. Constituted as it is, 
it would be difficult for the Royal Society to be 
unfair in its dealings. It works under the strongest 
light of publicity. It contains within itself men 
of the most varied opinions. Entrance to it is 
absolutely free. Probably in no other body in the 
world is admission so nearly a test of merit, and 
of merit alone. There are, of course—even ex- 
cluding younger men who are only waiting their 
turn—many men in the country who have as good 
a right to the Fellowship as many who hold it, 
but it would not be too much to say that it would 
puzzle anybody to name half a dozen men in, or 
near the front rank of science, who are outside the 
list, and as regards the one or two names that do 
occur it is notorious that their owners do not care 
to seek the admission which would be theirs did 
they desire it. As Professor Huxley once well 
said, if the Society were dissolved and had to be 
reconstituted to-morrow, 50 per cent. of the Fel- 
lows would be re-elected unanimously by all com- 
petent to vote. 

And if the Society deserves well of the country 
for the voluntary services it has rendered, it can- 
not be said that it has any right to complain of the 
way it has been treated in return. It is luxuriously 
housed. It has had placed at its disposal very 
large amounts of public money, and though the 
grants have not been made to itself, they have been 
made for the very purposes to which it devotes its 
own funds, so that the result is much the same. 
In spite of the numerous rivals which have grown 
up around it ; in spite of the establishment of an 
actual Government department to deal with scien- 
tific matters, it still remains the channel through 
which flows whatever expenditure the Government 
chooses to devote to purely scientific purposes. 





THE ATLANTIC RECORDS. 
VI.—Tue Perrormances oF Present Day 
Racers ComparED—concluded. 

ConTINUING our data on the fast performances 
of present day racers, we give above a Table 





' 


which affords at a glance an idea of the relative 
speeds of the fastest of the vessels trading last year 
between New York and Southampton. There have 
been added recently three vessels, one of which, 
the Hamburg-American liner Fiirst Bismarck, 
we hope to illustrate and describe later, while 
the others, the North German Lloyd steamers, 
Havel and Spree, were illustrated and described 
in a recent issue (vide ENGINEERING, vol. li., 
pages 487-496). On that occasion we gave a short 
historical narrative of the Norddeutscher Lloyd 
and some details of their vessels. The Ham- 
burg-American is the older company, having 
been organised in 1856. Prior to that time the 
fleet consisted of sailing ships named after the 
rivers of Germany. The steamers are now named 
after the races of the Fatherland, although in) 
recent instances this general rule has occasionally | 
been departed from. A very large number of | 
vessels has been built on the Clyde. Indeed for | 
many years the company were regular clients of | 
one or other of the Scotch firms. 

The fleet is now an extensive one, and like that of | 
the Norddeutscher Lloyd, exemplifies the great ad- | 
vance Germany has made not only in extending her 
shipping trade, but also in colonisation. The com- | 
pany’s ships maintain four distinct services. In 1864 | 
they commenced a weekly steam service from Ham- | 
burg to New York, and now the sailings are three 
per week, and forty-two vessels are engaged in the | 
Atlantic trade. Quite lately, probably encouraged | 
by the success attending the North German Lloyd’s 
express service, the Hamburg-American Company 
decided to have a fast weekly service from Ham- 
burg to New York, and ordered four steamers, the 
last of which, the Fiirst Bismarck, made her maiden 
voyage in May. What are regarded as the second- 
class boats of the fleet call at Havre for cargo and 
passengers. They also carry a limited number of 
first-class passengers. Five steamers maintain 
a service from Hamburg to Baltimore, and 
fifteen steamers to the West Indies, with six de- 
spatches per month, calling at Havre, and occa- 
sionally at Grimsby, while there is a first-class ser- 








vice between Stettin and New York. It is, how- 
ever, only with the fast vessels that we have to 


deal. Of these there are now four, one sailing each 
week from Southampton to New York, and with 
the North German Lloyd’s steamers these have 
added greatly to the popularity of the route from 
the south of England port. 

The four fast vessels of the line are named the 
Columbia and Augusta-Victoria, sister ships, but 
with slightly different engines, and the Normannia 
and Fiirst Bismarck, somewhat similar but by 
different builders. All four have twin screws. 
We have already illustrated and described the 
Normannia (vide ENGINEERING, vol. l., pages 247, 
321, and 365), and we hope at an early date to deal 
specially with the newer vessel Fiirst Bismarck, so 
that itis not necessary to enter into details regard- 


ing these vessels. Of the Augusta-Victoria we 


give an engraving on page 47 which gives a general 
idea of this vessel, and her consort the Columbia. 
The former was built by the Vulcan Company at 
Stettin, and the latter by Messrs. Laird, of Birken- 
head. Indeed it seems now to be an unwritten 
law that the German companies must build at least 
half of their vessels in the Fatherland. The Fiirst 
Bismarck also is from the Vulcan Works, while 
the Normannia was built at the Fairfield Com- 
pany’s establishment on the Clyde. In the Table 
|of the performances of these vessels last season 
| we give the dimensions of the three first vessels, 


e| but the Fiirst Bismarck commenced running in 


May last. She does not differ much from the 
Normannia, but her engines are larger. The 
cylinders are 432 in., 67 in., and 106} in. in dia- 
meter respectively, and the stroke is 63 in. 

The four Hamburg-American vessels are well 
subdivided by bulkheads, with a longitudinal bulk- 
head between the two engines. They are double 
bottomed. There is not any material difference 
in the arrangement of the engines. There are six 
double-ended boilers of steel in each ship ; and the 
grate area and heating surface are given on the 
Table. The shafting is of steel and hollow. The 
Fiirst Bismarck in her maiden voyage has given 
promise of good running, as will be seen from the 
Table on next page, officially supplied, indicating 
the best maiden passages of the four steamers of 
| the company : 
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THE WORLD'S COLUMBIAN EXPOSITION 


Maiden Trip from Southampton to New York of New 
Hamburg-American Liners. 





Duration of 


Name of Steamer. Voyage. 





| | knots 
May, 1891 .. First Bismarck .. . 8086 19.5 
July, 1880.. Columbia... ../ 6d. . (8063 18 5 
May, 1890 .. Normannia ae 5 . 8060 18.46 
May, 1889 ..' Augusta - Victoria > . 18048, 17.9 


Maiden Trip from New York to Southampton. 


May, 1891 ..|Furst Bismarck .. | 
August, 1889'Columbia .. os 
June, 1890 ..| Normannia oa i 
May, 1889 ..| Augusta - Victoria 7 d. 
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As to record breaking, the prospects on the 
Southampton route are lively. For many years the 
North German Lloyd have kept up brisk running 
against the Liverpool vessels, as was pointed out 
in a previous article, and now they have to contend 
against the fast vessels of the Hamburg-American 
line. In our Table we have only included the Lahn, 
since the Spree and Havel did not join the service 
till the end of the year The Lahn isa most suc- 

Best Voyage of Hamburg-American Liners from 
Southampton to New York, 1890-1. 





Duration of 
Voyage. 


| 
Date. Name of a 


Knots per 





May, 1991..|Furst Bismarck ..| 64. 14h. 15 m. 
June, 1890 |Columbia ..... 6d. 16h. 23m. 
August, 1890 Normannia --(6c.17h. 2m. 
Oct., 1890 ..|Augusta - Victoria, 6 d. 22h. 48 m. 


From New York to jiouthampton. 


May, 1891 ..|Fiirst Bismarck ..| 6d. 13 h. 25 m. |3114) 19.78 | 
Oot. 1890 .. Columbia .. --|6d.15h, Om. |3045) 19.15 
Nov., 1890.. Normannia ../6d.17h. 3m. |3046) 18.92 | 
Sept., 1890.. Augusta - Victoria 6 d. 22 h. 32 m. -_ 18.31 





cessful vessel for her power, being 1.67 indicated 
horse-power per ton, while the Spree and Havel have 
about 1.85 indicated horse-power per ton. In the 
Sige ong enc onge vessels the proportions differ. 
In the Columbia the power is 1.80, in the Nor- 
mannia and Fiirst Bismarck about 1.87, andin the 
Augusta-Victoria 1.84. The Inman, White Star, 
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and Cunard vessels have about the same pro- 
portion of indicated horse-power per ton. The 
new Southampton boats, therefore, ought to come 
up to the Queenstown greyhounds in the coming 
racing season. The Table immediately preceding 
gives the fastest voyages made by the Hamburg- 
American vessels. 

It may be noted that during two or three record 
voyages the City of Paris exceeded a speed of 20 
knots. Her best day’s run was at an average speed 
of 21 knots. 





THE CHICAGO EXPOSITION. 





WE publish on this and the opposite pages the eleva- | 
tions and plan of another eM building which | 
will form a part of the World’s Fair at Chicago in 1893. | 
This is the structure to be devoted to fishery exhibits, | 
and its dimensions will be such as to enable a very | 
imposing pg! to be made. The length of the| 
building will be 1100 ft. and the width 200ft.; in addi- | 





tion to this there will be two annexes connected with 
the main building on each side by arcades, the ends of 
which are shown in the plan, Fig. 3. The arrangement 
for thus | the building instead of grouping all 
the exhibits under one roof, was rendered necessary 
from the form of the ground chosen for the site. This 
is an island in the principal lake, the surface of which 
could not readily be levelled over the whole area; 
the main building, which we illustrate, will there- 
fore be placed on the summit of the island, and the two 
annexes will occupy a somewhat lower level. The main 
building will contain the general fisheries exhibits. The 
centre will be occupied by a large tank shown by dotted 
lines on Fig. 3 ; this tank will contain a great variety of 
fish, shells, and marine growth so arranged as to make 
it a specially attractive object ; in the centre will be 
a fountain. The exhibit will be arranged around the 
tank on the ground floor, and in suitable galleries in 
the upper stories. Other large ponds will be con- 
structed in connection with the buildings in which 
specimens of the larger fish, such as sharks, sword- 

h, &c., are to be induced if possible to disport them- 
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their passenger traffic. After being before the House of 
Commons Committee about three times as long as it was 
before the Lords Committee, it was declared that 
the preamble had been proved on certain conditions, 
which the chairman sta were meant to prevent 
competition with the river steamers running from 
and to Glasgow. The clauses were finally adjusted 
on Monday, and one of them was that the capital to be 
raised should be 100,000/. By the passage of their Bill 
the Glasgow and South-Western Railway Company will 
be pl on a similar footing to the North British and 
Caledonian Railway Companies. The Lanarkshire and 
Dumbartonshire Railway Bill, which aims at letting the 
Caledonian Railway Company into Dumbartonshire, 
where a monopoly has hitherto been had by the North 
British Company, and which has the House of 
Lords, is about to come before a Committee of the House 
of Commons, and a strong array of evidence is being orga- 
nised in its favour. On the part of the Clyde Navigation 
Trust the deputy chairman (ex-Lord Provost Ure) has 
been authorised to give evidence in support of it. 


Government Railway Schemes for the West Hiyhlands.— 
The commissioners appointed by the Government last 
year to inquire regarding suitable schemes for improvin 
the condition of certain parts of the West Highlands an 
islands suggested no fewer than six railways. An inquiry 
regarding these will shortly be commenced by another 
body of commissioners, whose names are Major-General 
Hutchinson, Inspector of Railways ; Admiral Nares, and 
Mr. Tennant, late general manager of the North-Eastern 
Railway. 

A Harbour for Caithness.—The County Council of 
Caithness have agreed to petition the Government for a 

ant of 6000/. towards the construction of a harbour at 

rilo Bay in the Pentland Firth. 


Clydebank Wet Dock.—Extensive preparations are being 
made for the deepening and otherwise improving the wet 
dock belonging to Messrs. J. and G. Thomson, ship- 
builders and engineers, Clydebank, so that H.M.S. Rami- 
lies may be safely and conveniently docked after she has 
been launched. 


The Clyde Strike.—The strike of rivetters and other 
worxmen in the Clyde shipbuilding yards, briefly referred 
to in last week’s ‘‘ Notes,” has now become a very pro- 
nounced affair. There are said to be 5000 or 6000 men out 
on strike, all about a proposed 5 per cent. reduction of 
wages. The men have not shown any disposition to 
recognise the conciliatory recommendation of their execu- 
tive in Newoastle. 


Dundee Harbour Trust —On Monday it was reported 
to the Dundee Harbour Trustees that the revenue for the 
past year exceeded that of the year 1889-90 by 3845/., 
of which a large proportion was on account of the Canadian 
cattle traffic. 


Corporation Electric Lighting for Glasaow.—A_ pro- 
posal will be submitted to the Town Council of Glasgow 
to-morrow to authorise the appointment of an electrical 
engineer who is to look after the Corporation Electric 
Lighting Works, central station, &c., which are yet to 
bs called into existence, and are to be under the imme- 
diate management of the sub-committe on electric light- 
ing. The meagre sa'ary of 25v/. will not tempt many 
first-class men to become applicants for this appointment. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Effect of the McKinley Tariff on Sheffield Trade.— 
During the past three months the value of cutlery ex- 
ported to the United States has only been 21,666/. This 
1s the lowest total yet reached, being 1300/. less than the 
amount in the first quarter of this year, when the exports 
were unprecedentedly low. It is evident that the worst 
fears regarding the operations of the McKinley Act are 
being realised. In April the value of cutlery exported 
to the States was only 4661/.; in May it was 7515/., and 
in June 9489/., making a total of 21,6662. 1s. 1ld. In the 
corresponding quarter of 1890 the value was 81,245/., but 
this is scarcely a fair comparison, seeing that a year ago 
merchants, at the urgent call of their American agents, 
were despatching the largest possible amount of s to 
get them safely through she Custom House before the 
imposition of the higher duties. A juster comparison 
would be with the second quarter of 1889, when cutlery 
was exported to the value of 58,807/. 18s. 74d., or the 
same quarter of 1888, when the value was 50,3351. Re- 
arded, therefore, in the most favourable light, there is a 
alling off of considerably over 50 per cent. The value of 
steel exported also shows a decline, but to nothing like 
the same extent. Last quarter the value was 68,302l, 
7s. 64d., as compared with 87,288. twelve months ago. 


Colliery Dispute at Grimesthorpe.—The men employed 
at the colliery of Messrs. Denton and Co., Grimesthorpe, 
have handed in their notices, and unless some a ment 
is come to within the next fourteen days the pits of the 
company will be set down at the end of that time. 


Prospects in the Steel Trade.—Some idea as to that which 
may be expected in the steel trade may be gathered from 
the following synopsis of the remarks of the chairman of 
John Brown and Co., Limited, at the annual meeting last 
week. He said that during the year ‘‘ they had had a very 
good run of orders for armour plates. ey had made 
the side plates for the Renown, for the Resolution, for the 
Repulse, and for other ships, and at present they were 


on the side plates for the Revenge. They had also | 8? 


e 
made the barbette plates for the Repulse. A visit round 
the works would give them an idea of the enormous 
strength of these ships. The plates were 17 ft. 6 in. lon 

and 17 in. thick, and weighed 32 tons. The weight | 





each barbette was about 600 tons. They had no doubt 
seen the reports in the papers as to the armour plates 
made on the Continent, how successful the Schneider 
plates had been, and what success had attended nickel 
plates. The directors did not shut their eyes to those 
reports. If the Government had a preference for 
hammered or pressed steel plates, they would be 
prepared to manufacture them, or if they thought 
they would like nickel plates, John Brown and Com- 
pany were y to manufacture them. He was, how- 
ever, of opinion, and he knew that several gentlemen 
connected with the Government were also still of opinion, 
that there was nothing better than the compound armour 
plates that they had been making for some years.” 


The Iron Trade.—Makers of pig iron are in man 
instances heavily weighed with stocks, and if they wis 
to sell have to accept prices which result in loss, owing to 
the continued high prices of fuel and coke. There is 
plenty still doing in railway material. Prices, however, 
remain stationary at late rates. Locomotive and tender 
tyres are quoted at from 12/. to 13/. per ton ; carriage and 
wagon tyres, 10/. to 101. 10s. ; carriage and wagon axles, 
10/. to 10/. 10s. ;_ springs, 10/. ; special Siemens billets, 
61. 10s. ; special Bessemer billets, 5/. 17s. 6d. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the quarterly 
ett | of the North of England iron and allied trades 
was held in the Royal Exchange here. There was only a 
thin attendance and the amount of business transacted 
was very small, being in fact hardly up to the average of 
ordinary market days. The tone of the market was flat 
and nobody appeared anxious to do business. Prospects 
were regarded as most dismal and discouraging, and the 
opinion was expressed that there was not the slightest 
ground for expecting any improvement in the staple 
industry. The usual facilities for exhibiting articles of 
interest to the trade which are afforded at quarterly 
meetings were only taken advantage of by one gentleman. 
Mr. John Sowerby, of South Bank, exhibited a speci- 
men of his patent fireside economiser for the household. 
A few lots of No. 3 g.m.b. Cleveland pig iron changed 
hands at 40s. 6d. for prompt f.o.b. delivery, and a sale 
was recorded at 40s. 74d., but buyers were very shy. 
Sellers asked 40s. 9d. for No. 3, and one or two even 41s, 
There was nothing at all doing for business ahead, 
although there were offers to sell No. 3 at 40s. delivered 
over the next month. Middlesbrough warrants were 
quoted 41s. 4d., but the figure was nominal. It was said 
that speculators were afraid to touch Middlesbrough 
warrants, and several people opined that holders would 
experience no small amount of difficulty in realising what 
they had invested. Grey forge iron was 37s., and the 
demand is falling off. No. 4 foundry could be 
bought at 38s. In hematite pig iron there was very little 
doing. The general figure for mixed numbers of local 
brands was 50s. Spanish ore was quiet. Rubio was 
quoted 13s. 6d. ex-ship Tees. To-day our market was in 
a more depressed state than yesterday, and it was no 
easy matter to get a quotation. Little indeed, if any, 
business was transacted, buyers being very chary about 
entering into contracts. There were offers to sell No. 3 
at 40s, 6d., but purchasers were not inclined to give that 
figure. Middlesbrough warrants opened at 41s. and closed 
40s. 9d., cash buyers with nothing doing. 


The Make and Disposal of Pig Iron in Cieveland.—A 
day or two ago the Cleveland Ironmasters’ Association 
issued their returns for June showing the make and dis- 
posal of pig iron in the Cleveland district during that 
month. ihe figures show that at the end of the month 
90 furnaces were blowing, as compared with 104 at the 
end of June, 1890. The number of furnaces on Cleveland 
pig iron at the end of the month was 58, and the number 
on hematite 32. The make of Cleveland pig iron in the 
district was 125,832 tons, being an increase of 1926 tons, 
on the previous month. The make of other kinds of 
pig (including hematite, spiegel, and basic) was 87,213 tons 
or a decrease of 5562 tons on May. The total make of al 
kinds was 213,045 tons, a decrease of 3636 tons on the 
previous month. Makers’ stocks of Cleveland pig iron in 
the port of Middlesbrough at the end of the month 
amounted to 116,039 tons, being a reduction of 11,181 tons 
as compared with the end of May. Outside the port the 
amount held was 9531 tons, or a decrease on the month of 
2286 tons. The total for the whole district was 125,570 
tons, a decrease of 13,467 tons on the month. In makers’ 
stores 1589 tons were held at the end of the month, 
——— 1820 tons as per the previous returns, a decrease 
of 231 tons. It the public stores the stocks of pig iron 
amounted to: North-Eastern Railway Company, 1067 
tons, a reduction of 300 tons as compared with the end of 
May; Connal’s, 140,056 tons, being 14,487 tons above 
what they held at the end of May. The total stocks held 
under all heads on the 30th June reached 268,282 tons, or 
an increase of 489 tons, as compared with the end of the 
previous month, 


Manufactured Iron and Steel.—In these two important 
industries there is very little new to report. New con- 
tracts are most difficult to secure, and competition to ob- 
tain orders is very keen. Producers complain of the slack- 
ness of work, and the present unremunerative quotations, 
Unless some improvement sets in shortly several firms 
state that they will be unable to keep their establishments 
ing. Common iron bars are quoted 5/. 10s. ; iron ship- 
plates, 5/. 10s. ; iron ship-angles, 5/. 5s. ; steel ship- plates, 
6l. ; and steel-angles 5/. 15s.—all less the customary dis- 
count. Heavy steel rails are 4/. 7s. 6d. at works. 


The Fuel Trade.—The fue] trade keeps pretty steady 





and quotations are fairly well maintained. About 12s. 9d. 
per ton is still the quotation for average qualities of blast 
furnace coke delivered here, but for delivery over the next 
month or two a good deal less might be taken. 





NOTES FROM THE SOUTH-WEST. 

Welsh Blast Furnaces.--The number of furnaces in 
blast in North Wales at the close of June, 1891, was four, 
as compared with four at the close of March, 1891; four 
at the close of December, 1890, and five at the close of 
September, 1890. The number of furnaces in blast in 
South Wales at the close ot J une, 1891, was thirty-one, 
as compared with thirty-six at the close of March, 1891 ; 
thirty-seven at the close of December, 1890 ; and thirty- 
seven at the close of September, 1890. The Anthracite 
Iron and Steel Company, Limited, is building a furnace 
in Carmarthenshire, and the Dowlais Iron Company is 
also building another in Glamorganshire. 


Cardif.—The steam coal trade has been dull, the de- 
mand having been only limited. The best qualities have 
made 14s, to 14s. 3d. and dry coal 12s. 6d. to 13s. per ton. 
The demand for house coal has been inactive; No. 3 
Rhondda large has made 13s. to 13s. 6d. per ton. The 
patent fuel trade has been quiet. Coke has shown little 
alteration, foundry qualities have made 20s. 6d. and fur- 
nace ditto, 18s. per ton. 

The Severn.—The whole capital authorised for improv- 
ing the navigation of the Severn having been subscribed, 
an immediate commencement of work has been ordered. 
The operations, which a:e expected to occupy eighteen 
months, are to be undertaken for the purpose of enab- 
ed vessels to run between Worcester and the Bristol 
Channel. 


Cardiff and Hamburg.—Messrs. Belgrave, Murphy, 
and Co., of Dublin, are about to establish a service of 
steamers between Hamburg and Cardiff. The first 
steamer, the City of Richmond, will leave Hamburg with 
a general cargo for Cardiff pedis J (Friday), and will be 
followed by other boats at regular intervals. It is in- 
tended that the City of Hamburg shall make her return 
voyage from Cardiff to Hamburg on the 21st inst. 


Mount Stuart Dry Dock Cumpany.—This company is 
contemplating the construction of a dry dock on the west 
side of its existing docks. Negotiations are pending for 
the acquisition of the necessary land. 


Central Wales Railway.—The sum paid to the pro- 

rietors of the Central Wales and Carmarthen Junction 

ailway by the London and North-Western Railway 
Company for the transfer of the line was 137,500/., not 
37,000/. as stated in error. 


Dock Accommodation at Cardif.—A special meeting of 
the Cardiff Chamber of Commerce was held on —— 
for the purpose of considering the question of doc 
accommodation at Cardiff. A resolution was carried 
affirming that the time had arrived when it was of the 
utmost importance to the district that increased dock 
accommodation should be provided within the port with- 
out further delay, and a committee was appointed to deal 
with the question. 


Abersychan Iron Works.—Mr. T. P. Jones (of Messrs. 
Jones und Co., Newport), has acquired the Abersychan 
Iron Works, including six blast furnaces. 


Bristol Docks.—The Bristol Docks Committee is 
enabled to report an encouraging state of affairs this 
year. While the expenditure has been reduced, the 
revenue of the docks has increased. 


Iron and Steel.—A reduction of 5 per cent. has been 
enforced in wages at the iron and steel works of South 
Wales. The price of steel rails is sufficiently low to 
tempt business but trade continues dull. At Dowlais an 
Indian order is being worked out, and at Tredegar an 
Indian order for sleepers has been placed. 


Coal Traffic on the Great Western Railway.—The de- 
liveries of coal by the Great Western Railway from the 
Monmouthshire Valleys to Cardiff have been as follows 
during the last six years: 1885, 876,727 tons; 1886, 
287,297 tons; 1887, 266,872 tons; 1888, 297,208 tons; 
1889, 363,280 tons ; and 1890, 368,663 tons ; total, 1,960,047 
tons, 

Newport.—The census gives Newport a population of 
53,900. The corresponding population in 1881 was 35,362. 

Welsh Colliery Entcrprise.—The directors of the South 
Wales Colliery Company (Limited) have decided to sell 
the property comprised in Messrs. Lancaster, Spier, and 
Co.’s lease to a new company, to be styled Lancaster’s 
Steam Coal Collieries (Limited). The purchase money is 
to be paid in debentures of the new company. 

The Bristol Channel.—The Ravenswood, a fine steamer 
built for Messrs. P. and A. Campbell’s Bristol Channel 
service, made her first trip from Bristolon Friday. She 
had nearly 1200 passengers on board. 





MISCELLANEA. 

Tue dashpots of Corliss engines have been successfully 
worked at 160 to 170 lifts per minute in the United 
States. 

Amongst those members of the Inner Temple who were 
recently called to the bar, there appears the name of Dr. 
Ryan, professor of engineering in the University College, 
Bristol. 

We are informed that the shares of the Babcock and 
Wilcox Company, Limited, the formation of which we 
announced in our last issue, have been subscribed for twice 
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over by the public, and that letters of regret have there- 
fore had to be posted to many of the applicants, 


In the House of Lords on Wednesday the committee 

resided over by Lord Clinton passed the London, 
Tilbury, and Southend and the North British Railway 
Bills. In the House of Commons Mr. Winterbotham’s 
committee passed the Bury Port and Gwendreath Rail- 
way Bill. 


The receipts of the twenty-three principal railways 
of the United ingdom, for the week ending June 28, 
amounted, on 16,245} miles, to 1,470,203/., and for the 
corresponding period of 1890, on 16,1874 miles, to 
1,437,368/., an increase of 57? miles, or 0.3 per cent., and 
an increase of 32.835/., or 2.2 per cent. 


The ‘‘day ” census which has recently been taken of the 
City shows that 1,121,708 persons enter the City daily 
either on foot or in vehicles. Of these upwards of 52,000 
come in by Liverpool-street Station, 43,000 by Broad-street 
Station, and 13,000 by the Bishopsgate-street Metropolitan 
Station. 


We would remind intending competitors for the prizes 
for ploughs offered by the Royal Agricultural Society of 
England in coanection with its meetings at Warwick 
next year, that the entries close on Saturday, the 25th inst. 
Copies of the detailed regulations may be obtained on 
application to the secretary, at 12, Hanover-square, 
London, W. 


La Iumitre Electrique states that the chloro-chromic 
battery invented by Commandant Renard is to 
employed for miners’ safety lamps. The power of this 
voltaic combination is such that the lamp and its battery 
weighs but little more than the oil lamp usually employed. 
A light considerably greater than that furnished by the 
ordinary miners’ lamp can, itis said, be obtained at an 
insignificant cost. 


It is stated that increasing difficulty is being met with 
in obtaining engineers for the Royal Navy. Out of forty- 
five vacancies at thelastexamination, only forty candidates 
qualified, and there is thus a deficiency of five below the 
requirements, though another candidate has since been 
accepted, though he failed in the preliminary examination. 
Twenty-six vacancies were offered to engineers in private 
workshops and colleges, with the result that only three 
candidates presented themselves. 


In a paper on steel castings recently read by Mr. H. L. 
Galt before the American Society of Civil Engineers, it 
is stated that it is better to bolt several small castings to 
one large one, than to complicate the large one by casting 

rojections on it. All inside corners should have large 
illets, as when left sharp such corners almost always 
crack open. The casting should have throughout as uni- 
form a thickness as possible. In general he considered 
that steel castings were about three times as strong as 
cast-iron ones. 


As illustrating one of the causes for the great cost of 
English railways as compared with those in new countries, 
it is interesting to note that the proposed new Lancashire, 
Derbyshire, and East Coast line is estimated to cost 
6,650,000/., or about 41,5007. per mile, but of this total 
4,500,000’. or 28,1007. per mile will be required simply and 
solely for land purchase, leaving the actual cost of con- 
struction at about 13,400/. per mile, which will compare 
favourably with the cost of similar and similarly equipped 
lines elsewhere. 


On Tuesday the new extension to the Victoria Channel, 
which has been under construction at Belfast for the past 
five years, was opened. The new channel is about three 
miles long, and is 300 ft. wide, with a depth of 17 ft. at 
low water, and 25 ft. at high water of ordinary tides. 
The work has been carried out by the Harbour 
Commissioners, without the intervention of a contractor, 
to the designs of Mr. Salmond, engineer-in-chief, and 
Mr. Redfern Kelly, chief assistant. The Parliamentary 
estimate for the work was 230,800/. 


The Board of Trade returns for June and the six months 
ended 30th June have been issued. They show that the 
value of goods imported during the month amounted to 
36,850,124/. against 32,926,295/. in 18907. and 29,326,9941. 
in 1889; and during the six months to 212.291,540/., 
against 206,926,7587. in 1890 and 207,934,188/. in 1889. 
The British and Irish export trade for the month shows 
slight increases in all classes, but that of yarns and textile 
fabrics has declined from 9,248,954. to 8,316,423/., and 
this is more than sufficient to counterbalance the increases 
in all the others put together. 


At the recent meeting of the American Society of 
Mechanical Engineers, Mr. Webber stated that a con- 
siderable saving in the cost of fuel was obtained by 
melting metal in a foundry cupola rapidly. At the Erie 
City Iron Works 100 tons of iron were melted per week 
in a 60-in. cupola at the rate of 8 tons per hour. The 
ratio of iron to fuel was 74 to1. Desiring to increase the 
capacity of the cupola an attempt was made to melt 12 
tons per hour instead of 8. The result was 114 tons per 
hour with a ratio of iron to fuel of 9} to1, and 75 per 
cent. of metal went into good castings, or only three- 
quarters of 1 per cent. less than with the slow rate of 
melting. 

Mr. H. M. Howe, of Boston, Mass., U.S.A., suggests 
the use of manganese steel for bridge link pins, as this 
metal seems to have remarkable wear-resisting powere. 
Owing to its hardness the screw thread could not be cut 
in such pins in the ordinary way, but machines are ia 
existence by means of which the thread could be forged 
on the pins instead. As illustrating the great wear- 
resisting properties of this material, he states that some 








manganese steel wheels have run over 300,000 miles each, 
without turning, on a New England railroad. Owing to the: 
hardness of the material, however, all parts to ma- 
chined must be made of soft carbon steel, or trued up by 
emery wheels. 


According to M. L. Camperdon, the moulding sands 
used for cast iron are, asa general thing, not altogether 
suitable for use when the casting is to be of steel. This 
material is cast at a temperature much higher than that 
of cast iron, so that the moulds should be constructed of 
a@ more refractory material. With too fusible sands the 
metal eats into the mould and the casting produced has 
not the shape or dimensions intended. It may even 
— that the heat of the steel is sufficient to fuse and 
obliterate thin portions of the mould, so that the casting 
is absolutely ruined. Suitable sands are scarce and their 
preparation is long and costly. They should therefore be 
used only on the faces of the mould, old sand ora cheaper 
quality being used for the general mass of the mould. 


The work of raising the Utopia is now in progress at 
Gibraltar by Mr. Armit, of the East Coast Salvage Com- 
pany. The preliminaries having been arranged the 
actual work of raising was begun at 7 o’clock on Wednes- 
day morning, and in the afternoon the vessel had been 
raised 20 ft. and was ready to be towed into shallow water 
to be beached there. The vessel was rendered approxi- 
mately water-tight by means of canvas and timber, and on 
setting the powerful pumps provided, which were capable 
of delivering 70 tons of water per minute, the ship rose by 
the stern, and shortly after the bows freed themselves 
from the soft bottom of the bay and appeared above 
water, when the vessel was geatly hauled towards shore. 


In the House of Commons last week, before the Select 
Committee on the Hours of Railway Servants, William 
Ellis, a driver on the Great Eastern Railway, stated that 
out of 1509 drivers and firemen he had the written autho- 
rity of 1354 to protest — legislative interference with 
their hours of labour. The company had recently made 
arrangements to reduce the working day, but the conse- 
quence of the revised scheme was that many men were 
obliged to sleep away from their homes. They objected 
to that, and had petitioned in favour of reverting to the 
old system. They were in favour of a ten hours day as a 
basis upon which wages should be calculated, but they 
were always willing to work longer hours in cases of 
emergency, the overtime being paid for at an advanced 
rate. He considered that a fixed number of hours for 
railway working was impracticable. 


The numbers of good coins—those that prove faulty in 
any respect are remelted—struck at the Mint during the 
year 1890 were as follows: Imperial coinage, 66,889,045 ; 
colonial, 4,005,000; representing a total manufactured 
and fit for circulation of no less than 70,894,045 pieces. 
In the Assay Department Mr. Roberts-Austen and his 
assistants made no less than 36,009 separate assays—a 
number far in excess of the annual average, which is* 
about 17,500. Inthe Melting Department 6764 tons of 
metal were cast into bars for coinage, or 321 tons in excess 
of the average of the preceding 20 years. Of gold alone 
6,279,465 oz. were thus dealt with ; while of silver, melted 
into bars for coinage and war medals, no less than 
12,679,753 oz., or 388 tons, passed through Mr. Hill’s 
department in preparation for minting purposes. These 
figures demonstrate, without further comment, that the 
Mint has had far from an idle time during the past year. 


From statistics just published it appears that there are 
957 street railways in the United States and Canada. Of 
this number 589 are worked by horses, 49 by cable, 246 by 
electricity, and 73 by steam. The total value of these 
combined properties is estimated at 164,400,000 dols., dis- 
tributed as follows: Horse railways, 58,900,000 dols. ; 
cablerailways, 49,000,000 dols. ; electricrailways, 49,200,000 
dols.; and steam railways, 7,300,600 dols. This combi- 
nation of motive power does service over 8818 miles of 
track. The poll town in the United States which 
has an electric street railway in operation is Southington, 
Conn., with a population of 5100. The largest electric 
railway is at Boston, Mass. Theentire system comprises 
284 miles of track, 60 of which are electrically equipped, 
and there are are 312 motor cars in operation. During 
the month of August they had 300 motor cars in service, 
makirg a total mileage of 314,700,000. The mileage of 
the tow cars was 59,948,000, making a total car mileage 
of 444,648,009. In seveu days 700,000 passengers have 
been carried by these cars. In one month the motor cars 
in operation made 2 mileage of 343,466,000, and the 
mileage of tow cars was 56,047,000, making a total car 
mileage of 399,513,000. The receipts per car per day 
were 27.65 dols., and the cost of operating 6.65 dols. 


Some months back a certain Dr. Jackson announced in 
the American papers a new theory of jet propulsion, 
which we noticed at the time, consisting in using a jet 
issuing from a very small orifice at a very high velocity. 
It was easy to show from the general principles 
of hydro-mechanics that such an arrangement was about 
the most inefficient it was possible to adopt, but as many 
people are unable to follow mathematical reasoning a 
number of experiments have recently been carried out on 
the point at the Stevens Institute by Mr. Charles Everett, 
Jun. Dr. Jackson’s theory was that the issuing jet acted 
on the water as a solid rod would ona solid abutment, 
and thus pushed the boat forward. In Mr. Everett’s 
experiments the water was supplied at a pressure of 
100 Ib. per square inch toa nozzle situated at the bottom 
of a yendulum 4 ft. long, which was connected to a 
steam pump. by a flexible hose, supported in such 
a@ way as not to interfere with the free motion of 
the pendulum. The pendulum at the nozzle was 





connected by a string to a spring balance by means 


of which the reaction of the jet could be measured. 
The pendulum was first hung so that the nozzle dis- 
charged into free air, and afterwards the jet was allowed 
to discharge into water. On Dr. Jackson’s theory the 
action should have been greater in the latter case, but was 
found by Mr. I’verett, in accordance with the ordinary 
theory, to be exactly the same as when discharging 
into air. 


One of the most interesting reports made by the Census 
Office at Washington deals with the rise and develop- 
ment aval yar position of the petroleum industry in 
the United States. It was in 1859 that petroleum first 
figured among the trade statistics of the States. In that 

ear 2000 barrels of 42 gallons were produced in the 

ennsylvania and New York oilfields; next year the 
production amounted to half a million barrels, and in 
1861 it was over two million barrels. In 1870the number 
of barrels produced was over five and a quarter millions, 
and in 1874 nearly eleven million barrels. In 1880 the 
number of barrels was 26,286,123, and in 1889, the last 
year for which complete returns are available, the pro- 
duction reached the enormous total of 34,820,306 barrels. 
Of this total 21,486,403 are credited to the Pennsylvania 
and New York fields, and 12,471,965 to the Ohio oil- 
fields, which in the last five years have increased their 
yield more than twentyfold. The statistics show that in 
1889 there were eleven States producing petroleum, 
namely: Pennsylvania, New York, Ohio, West Vir- 
ginia, Colorado, California, Indiana, Kentucky, Illinois, 
Kansas, and Texas. The value of the 34,820,306 barrels 
produced in 1889 was 26,554,052 dols. ; 22,379,602 barrels 
were used for illuminating purposes, 12,330,813 barrels 
for fuel, and 109,891 barrels for lubricating purposes. 
The exports of petroleum and petroleum products from 
the States amounted in 1888 to 568,960,103 gals., of the 
value of 47,649,345 dols. ; in 1889 to 675,938,540 gals., of 
the value of 52,793,241 dols. ; and in 1890 to 689,029,966 
gals., of the value of 51,656,677 dols. 





LANCASHIRE, DERBYSHIRE, AND East Coast RAILway 
Biit.—The Committee of the House of Lords, presided 
over by Lord Basing, have, after hearing evidence, found 
the preamble of the Bill proved. When the Bill passed 
the Committee of the House of Commons we gave a 
report of the evidence (see vol. li , page 593), so that it is 
not necessary again to describe the route or indicate the 
arguments in favour of the new railway. 





THe Merropoutan Fire Bricape.—In view of 
Captain Shaw’s retirement, it is fortunate that the London 
County Council possess, in their second officer, Mr. 
Sexton Simonds, the services of a gentleman of excep- 
tional ability and experience, as he has now held his 
present position for some ten years. We well remember 
that when the appointment was originally made a large 
number of applications were plover | by the Fire 
Brigade Committee, from many able men, the present 
second officer being ay selected, his engineering 
qualifications being a special recommendation, having 
served his time some ten years previously, in the large 
engineering works of Messrs. Ransome and Co., Ipswich. 
A training of this sort is clearly most advantageous 
to any one associated with the management of a 
fire brigade in view of the large number of engines 
employed in the work of fire extinction, as this class of 
machinery ranks amongst the highest, and should there- 
fore be under the supervision of an experienced man. It 
is also evident that in his position as second officer, Mr. 
Simonds has during the past ten years acquired excep- 
tional experience in the control of the officers and men 
composing the London Fire Brigade, and special fami- 
liarity with the exigencies of London fires which a 
stranger, however competent, would take a long time 
to gain. 





Civin AND MkrcHANICAL ENGINEERS’ Socrety.—On 
Wednesday, the 24th of June, the members of the Civil 
and Mechanical Engineers’ Society visited the chemical 
and creosoting works of Messrs. Burt, Boulton, and Hay- 
wood, at Silvertown. They were received by Mr. Holmes, 
the manager, Mr. Gabbett, the engineer, and Mr. Ash- 
ley, the works foreman, who were all assiduous in show- 
ing and explaining the many interesting operations by 
which coal tar was distilled and converted into numerous 
valuable products. The most useful of these from an 
engineering point of view was the creosote, or oil of tar, 
appearing on its first production as a greenish limpid oil, 
but soon thickening and turning black on expcsure to the 
air. In this department the new mixer, designed by the 
engineer of the works, for incorporating heavy liquids 
and semi-solids, attracted attention. fn the timber 
department was seen an ingenious combination of rollers 
and canals for transferring the logs from the ship’s side 
to the timber ponds. The creosoting cylinders, about 7 ft. 
in diameter and 60 ft. long, were inspected, and the method 
of stacking and creosoting sleepers and pile timbers was 
seen in progress. The party then, by kind permission of the 
Thames Iron Works. passed through their yards, where 
much interesting work was in progress, and came to the 
works of the Stamped Steel Axle Box Company, at 
Orchard. place, Blackwall. The advantage claimed for 
stamped steel as against cast iron, are extra strength 
combined with elasticity and less weight, and they have 
stood hard work continuously in the North-Eastern 
Railway and London, Brighton, and South Coast Rail- 
way. After the party left the works they were taken on 
board the s.s. Doune Castle, ear | to Messrs. Donald 
Currie, when Mr. Brown received and showed them over 
the engine-rooms. 
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TuHE Union Steamship Company, whose large flotilla 
of steamers sail to and around the coast of our great 
South African colony, have made a bold move in the 
building of the new twin-screw steamer Scot, a first in- 
stalment of the plans of which we gave in last week’s 
issue. 
Moorand Tartar making the passage in rather over 17 
days at a speed of from 144 to 15 knots, and their per- 
formances are about the same as the other South African 
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The vessels of the line are very popular, the | 




































































steamers belonging to Sir Donald Currie’s Company. 
But when the cae decided to build the Dunottar 
Castle, which has since reduced the e out and 
home to nearly 16 days, her measured mile speed 
being 17 knots, the Union Company placed a contract 
with the Messrs. Denny for a vessel of great propor- 
tions, and to attain 184 knots. It is putting it mildly 
to say that there was misgiving on the part of many 
as to the wisdom of this step. It was the same, how- 


























ever, when the order was given to this firm for the 
German and Pretoria, which have long since proved 
themselves financially successful, and doubtless the 
owners will soon find justification, as they did then, 
in the bold step taken. It was really as to the 
financial results that doubt was expressed, for Messrs. 
Denny’s reputation was guarantee that even on re- 
stricted dimensions they would get the speed. To 
attain 184 knots the steamer required large engines 
and boilers, involving an increased coal consumption, 
and consequently extensive bunkers, and these com- 
bined, it was contended, would minimise the cargo- 
carrying capacity. The revenue of such a vessel must 
therefore come principallyfrom passengers. This latter 
point is being recognised on the Atlantic, and we under- 
stand that in the Teutonic, for instance, 43 per cent. of 
the length of the vessel is required for machinery, 
boilers, and coal, and in the City of New York 35 per 
cent., the difference being probably due in part to the 
lesser beam of the former. Bt course these vessels, like 
the other fast Atlantic steamers, depend almost entirely 
on passengers, and it was therefore evident that tke 
Union Company must adopt the same course. Their 
thirty-six years’ experience of South African trade, 
evidences of development afforded by all reports from 
that continent, and confidence in the future of the 
colony, all supported the idea that we have reached 
the time for opening a new era in the steamship service 
to South Africa, Apart from trade, too, the country 
is becoming popular as a holiday resort, and with 
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every convenience at command on shipboard, this| [[#i2%-------- Sasaewaye aes Oe as alan ctcosck Say oA | cases being 60 in. The cylinders are arranged with 
popularity may be still further stimulated. Although a ot plate ® + 83°4) 8 Board of Trade : 4] | the high-pressure at the forward end. ll cylinders 
25 to 28 per cent. had been the proportion of space given +*o! (rivet fo 99-0 : +) | are fitted with liners of hard close-grained iron, and 
to engines in previous and competing vessels, the Union ag 7 aa +<+] | are steam-jacketted, the pressure in each of the 
Company willin ly gave up 170 ft., or 35 per cent., of 1920, eatin cae nah ele iene Micke aks ©5) | three jackets being regulated by an Auld’s reducing 
the length of their new vessel for machinery, contenting a ow se beic te ot kee ee | valve, 80 that the most economical jacket pressure 
themselves with a cargo capacity of 2000 tons. At eee ef 4 ke ee Be ee RE | =e. be maintained. The cylinders, casings, and 
the same time they po the accommodation for on mt + + +t + & + + + + + + O O%] | receivers are all covered with asbestos and all protected 
first-class passengers by 50 per cent., as compared nO , ' + t + + oO of | with sheet steel secured by steel bands. The piston- 
with other steamers. he great addition to tonnage, i i) oO! lony! Suame bed chen? rt rods are not carried through the cylinder covers, in the 
and the provision of twin screws, which minimise the orn straps th’ ide. Kin? | ye da” i+ |centre of each of which is the manhole door and 
possibilities of total breakdown, have brought about i oe oo pitch OA" 3% Yy Ie B50. Fig. 22. a | escape valve. The cylinders each rest upon cast-iron 
the abandonment of canvas, as the Scot on her two| ~— LESS. 


masts has only what has facetiously been called “le 

of mutton” sails. She, however, has a well-balance 

smart yacht-like appearance. It is to be hoped that 
the company will have results equal to the necessities, 
and that their present idea of conducting the South 
African service with four such vessels will soon need 
to be carried out to meet the wishes of the travelling 

ublic. 

M As already incidentally stated, we published in last 
week’s issue several engravings of the general arrange- 


further illustrations, and, while deferring our descrip- | 
tion of the vessel until a future issue, when we shall | 
also illustrate it, we shall now deal with the features of | 
the design of engines and boilers. On our pe 
plate this week are front and end elevations of the 
engines. (Figs. 10 and 11). The high-pressure cy- 
linder in each of the twin engines is 344 in. in dia- 
meter, the intermediate 574 in., and the low-pressure 





92 in. in diameter, and the stroke of piston in all’ 


| columns in front, and on columns cast on the con- 
ment of the propelling machinery, and to-day we give | 


denser behind. The front columns serve as oil tanks, 
and there is connection by copper pipes with the filling 
apparatus on deck. The narrow section of the A frame 
is to the front, so that a good view is had of the 
engines. 

ll the pistons are of cast steel, cone-shaped, and 
all packed with McLaine’s packing. The piston-rods 
are of ingot steel, fastened to the pistons and cross- 
heads by cones and nuts. The steam is distributed to 
the cylinders by one piston valve for the high-pressure, 
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two piston valves for the intermediate, and one three- 
ported slide valve for the low-pressure cylinder. All 
the valves are between the cylinders and are worked 
by ordinary link motions controlled by Brown’s 
combined steam and hand starting gear. The eccen- 
tric straps are lined with white metal. The piston 
valves for the high-pressure and intermediate valves 
are fitted with McLaine’s packing rings and are care- 
fully balanced, as is also the flat slide valve for the 
low-pressure cylinder. The low-pressure cylinder 
in each engine has a separate cylinder face held to 
the cylinder by Muntz metal pins. Guide faces are 
provided on both front and back columns, and the 
guide blocks are lined with Stone’s white metal, and are 
easily adjustable. The connecting-rods are of ingot 
steel with double gun-metal bearings at the top and 
circular brasses at the bottom lined with Stone’s white 
metal, The bedplate for each engine is bored out from 
end to end for the reception of cast-iron circular 
bushes lined with Stone’s white metal, which are 
secured by cast-iron covers bored out at the same time 
as the bedplate. The crank, tunnel, and propeller shafts 
are all of forged ingot steel. The thrust shafts are next 
to the crankshafts and are in the engine-room. The 
thrust blocks are of cast iron fitted with cast-iron horse- 
shoe collars lined with Stone’s white bronze, and a thrust 
collar is provided on one of the tunnel blocks in each 
case so that it may take the thrust when the propeller 
is revolving disconnected. The propeller shafting is 
supported at the outer end bya long lignum-vit bear- 
ing secured in a cast-steel A frame or bracket bolted 
tothe sternframe. The stern frame and both brackets 
were set up and fitted in the engine works to insure 
a carefully fitted job. The crankshaft is 174 in. in 
diameter, and the screw shaft 18 in. The propellers, 
which are three-bladed, are 17 ft. 6 in. in diameter 
with a pitch of 25 ft. The blades are sheathed with 
brass on back and front from a design introduced by 
Mr. Charles du Sautoy, R.N.R. superintending engi- 
neer for the owners, 

The feed appliances of Messrs. J. and G. Weir are 
fitted on board in their entirety. There is one feed 
heater connected to both engines. There are two 
pumps each feeding the boilers at eleven double strokes 
per minute. These pumps discharge through main and 
auxiliary feed pipes, a combination valve being fitted 
at the boiler, so that one set of pipes may be utilised 
with one of the donkey pumps for blowing out the 
boiler, while the other set of pipes and donkey is 
used in the ordinary way for the feed. The pipes are 
interchangeable, so that one is always suitable for use 
should the other be damaged. There are two of Weir’s 
evaporators connected with the receiver and working 
on the triple effect principle. 

The joints of all pipes are secured by Pope’s flanges. 
These consist of one or two rings, preferably of cast steel. 
Where the rings are made in one piece they have been 
strungonto the — pipe before both ends were flanged 
out, and where made in halves, they were half checked at 
the meeting ends. Each ring consists of two thick- 
nesses, each thickness being in halves and the four parts 
arranged so as to break joint. Figs. 23 and 24 on page 
38 show two methods adopted in the Scot. All main 
steam pipes are strengthened by steel hoops or bands 
shrunk on to the pipe at about 6 in. apart, so that not 
only is the <r nah. eer of the pipe much increased, 
but any unforeseen defect is localised and the risk of 
accident minimised. Pope’s joints have been used for 
steam, feed, and exhaust pipes from 14 in. in diameter 
up to 36in., and pipes united by these flanges have 
been experimentally tested to destruction without 
“a the joints to leak. 

To the starting engines there is fitted an automatic 
gear, similar in principle to that on the engines of the 

tity of Paris, as described in an article on the Inman 
liner in a recent issue (see ENGINEERING, vol. li., page 
559). The details are slightly different. On page 38 
we give elevations and plan of this reversing gear. 
(Figs. 12, 13, and 14.) Ais the steam cylinder and B the 
hydraulic cylinder of Brown’s ordinary starting and 
reversing gear, which is well known amongst marine 
engineers. The cies of these two cylindersare con- 
nected by the rod C having a crosshead D connected by 
the link E to the gear for aye. the links over. The 
reversing engine is controlled by the starting lever F, 
operating a small slide valve in the case G by which 
steam is admitted to and exhausted from an auxiliary 
steam cylinder H. The piston of this auxiliary cylinder 
is connected 7 a link to the lever J, which in its turn 
is coupled to the valve-rod K, on which are two valves, 
one for steani cylinder A and the other for the hydraulic 
cylinder B. The new emergency gear comprises a 
lever L kept in vibration from some reciprocating part 
of the main engine—the air-pump lever—-by the link M. 
Pivotted to the lever Lis a bell-crank N having at one 
end a weight O with a spiral spring and at the other a 
claw P. Of this bell-crank we give enlarged views in 
Figs. 15, 16, and 17. When the marine engines are 
working at their normal and even racing speeds in bad 
weather the spring is so set that the weight O (which 
moves at each stroke of the engines in virtue of its 
momentum) will not cause the lower end of the lever to 
approach too near the spindle Q. Should the main 





engines, however, from any cause exceed a safe 
speed, then the lever L, will compress the spring, 
causing the claw to at once engage the pin Q. The 
result is that the pin follows the motion of the lower 
end of the bell-crank lever. The pin Q is fixed on the 
rod of the steam controlling valve in the case G, and 
the effect of the engagement of the claw P with Q is to 
admit steam to the auxiliary cylinder H just as if the 
engineer in charge had suddenly put down his lever 
F. The stroke of the lever L is such that the 
emergency gear puts into action the reversing engine, 
which moves the links into the mid-position, com- 
letely stopping the engine. This emergency gear 
as been frequently tested, and works satisfactorily. 

Of the auxiliary engines, mention may be made of 
one or two. The circulating water for each condenser 
is supplied by two of J. and H. Gwynne’s centrifugal 
pumps, each having a separate engine. The ballast 
pump is one of Cameron’s quadruple-acting, and the 
general engine-room donkey, donkey boiler feedin 
engine, and hot water for baths pump, are al 
Cameron’s double-ram pumps. There is also a donkey 
pump for supplying fresh water. For feeding the 
main boilers the main feed pumps can be used, but 
generally the feed water is delivered by Weir’s patent 
pumps, of which there are two in the engine-room. 
One of these is easily capable of feeding the boilers 
when both main engines are running full speed. Each 
main engine is fitted with one of Durham’s velometer 
governors controlling a throttle valve in the main 
steam pipe and also regulating valves upon the low- 
pressure cylinder. The sanitary pumps in connection 
with the engine-room are also worthy of notice. Not 
only is there a sanitary or steward’s pump on each 
main engine for supplying baths, &c., with cold water, 
but there is upon each engine a special pump with con- 
nections to main engine circulating discharge, for sup- 
plying hot water to baths at any time. These two 
pumps discharge into a separate tank on deck, and 
when in port and the main engines are not working, 
sea water is pumped into this tank by the special 
Cameron’s pump before mentioned, and warmed by a 
coil of pipes heated by steam. 

There are six steel double-ended boilers, 15 ft. 23 in. 
mean diameter and 18 ft. long, each having six of 
Fox’s corrugated furnaces, 3 ft. Yin. in diameter. This 
great diameter has necessitated two of Martin’s doors 
on each furnace, which has an advantage in less cold 
air being admitted when stoking than would be the case 
with one large door. They are through and through 
furnaces with water spaces between each pair. The 
total heating surface is 22,964 square feet, and the 
grate area 837 square feet, equal to 27.4 of heat- 
ing to that of grate. To assist draught the Messrs. 
Denny have made the two funnels of unusually great 
height, being about 98 ft. from the firebars, and 60 ft. 
from the promenade deck, and yet they do not affect 
the appearance of the vessel. On the other hand 
they tend to make her look smaller and yacht-like. 
An exhaustion of $ in. has been secured in the stoke- 
holds with this means of increasing the draught. The 
ventilation, too, is very good, and the stokehold kept 
pleasantly cool. 

The boilers are set in malleable iron chocks, bolted to 
specially arranged girders rivetted to the stokehold 
floor. The details of the boiler design are shown in Figs. 
18 to 22, rage 39. They are fitted with Adams’ patent 
spring safety valves. The water gauge glass fittings are 
Durham’s “‘ Alert,” and test cocks om salinometer cocks 
are Dewrance’s patent asbestos packed. The boilers are 
covered with asbestos non-conducting composition, and 
this is protected by galvanised iron covering. There 
are three ventilators in each stokehold, the centre 
one being fitted with Galloway’s steam ash-hoist. 
The two side ventilators are continued well into the 
wings, giving abundance of cool air to the firemen at 
the side boilers. A donkey boiler of large size and 
having two of Fox’s corrugated furnaces, is placed on 
deck, and is constructed for a working pressure of 
120 lb. per squareinch. The steam from this boiler is 
led to a distributing chest from which the various 
pipes are taken for working all auxiliary engines and 
cargo gear. 

On trial satisfactory speed results were got. The 
mean speed of several preliminary runs at the mea- 
sured mile at Skelmorlie on the Clyde was 19.62 knots, 
and on subsequent trial, with a mean draught of 
23.2 ft., the speed was 19.295 knots, which is fully 
? knot over the guarantee. On June 8 the vessel ran 
her official trials in Stoke’s Bay under somewhat un- 
favourable weather conditions as regards tide and 
wind. The draught was 22 ft. 54 in. forward, and 
23 ft. 64 in. aft, a mean of 23 ft. With the engines 
working at 80 revolutions, the power developed was 
11.656 indicated horse-power, with a steam pressure of 
170 lb., and a vacuum of 26 in. The port engine, 
which made one revolution per minute more than the 
starboard, developed, according to the indicator cards, 
5813, and the starboard engine 5843. The mean speed 
of eeveral runs over the mile was 18.8 knots. The 

aranteed speed was 184 knots. On her way round 

rom the Clyde the vessel easily maintained 18 knots. 
(7'o be continued.) 





TRIPLE-EXPANSION DUPLEX PUMPING 
ENGINES. 


Tue triple-expansion duplex pumping engines illus- 
trated on page 42 were recently made by Messrs. 
Fielding and Platt, of Gloucester, for a South Wales 
colliery company. They are placed at a depth of 
about 800 ft., and deliver water at one direct lift to 
the surface. The cylinders are proportioned so as to 
give a practically uniform effort upon the pump pistons 
throughout the stroke, the variation being about 15 
per cent. Great steadiness of working is thereby 
secured. The high-pressure cylinders are fitted with 
variable cut-off gear, by means of which the cut-off 
may be varied from half to full stroke. The pumps 
are of the externally-packed, plunger type, and are 
capable of delivering 20,000 gallons per hour to a 
height of 1000 ft. The engines are fitted with jet 
condensers and single-acting af ne the arrange- 
ment being clearly shown in the illustration. Messrs. 
Fielding and Platt have also supplied engines of some- 
what similar design delivering water from a depth of 
1800 ft. at one lift. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 1, 1891. 

TuERE is a slight improvement to be reported in the 
iron trade of the United States for the past week. 
There is nothing very startling to relate, no very rush- 
ing demand, but an increased activity is perceptible in 
many directions, though not a very great increase. 
We have every reason to expect a more decided im- 
provement as the season advances. - A few heavy 
transactions have been reported in steel rails during 
the past week, but the majority of the sales have been 
of small lots ; prices still hold firm, being 30 dols. in 
large lots, and 31 dols. in small lots. 

In eastern markets there is some apprehension over 
a general strike of the puddlers which has been 
threatened, but it is now thought will not take place. 
Large lots of structural material are being negotiated 
for, for delivery alittle later on. Steel billets are firm 
at 28 dols. and a little over, and nail slabs 27.75 dols., 
with prospects of a good business, Confidence is 
stronger than for some time, and buyers generally 
have but little material in stock. Boilermakers and 
enginebuilders are quite active buyers just now. 
Business in Western Pennsylvania has improved a 
trifle since last report, and, it is thought, will continue 
to doso, and that the opening of the fall months will 
bring increased activity all round. 





MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual general meeting of this Association was held 
on Tuesday, June 30, the President, Mr. Henry Lee, in 
the chair. The secretary read the annual report, which 
stated that the year 1890 had been one of considerable 
progress, the number of members having risen to 1730, the 
number of boilers under inspection to 5329—an increase of 
441 over the previous year—and the revenue to 11,786/. 12s. 
It was stated that no boiler under the Association’s care 
had exploded during the year. : 

In addressing the meeting the President referred to 
this immunity trom explosion secured to the members of 
the Association by the careful system of examinatior, 
mentioning incidentally that outside of the Association 
explosions during the year had caused 35 deaths and 74 
cases of personal injury. Reference was made at some 
length to the Bill before Parliament for the compulsory 
inspection of boilers every thirteen months by competent 
engineers and to the registration of the boilers by the 
County Councils, the President explaining and contend- 
ing in favour of its provisions. e have already pub- 
lished the text and otherwise ——— the measure, which 
it was stated will be introduced again next session. 
Dealing with the construction of kiers for bleaching, he 
strongly recommended that the bottom end should be as 
strong as the top and that both should be hemispherical 
or have a good bold camber and be of great strength, so 
that the full steam pressure could be turned on with 
impunity. The greater number of Lancashire boilers 
made under the inspection of the Association during 
the year were 8 ft. in diameter in the shell and 
3 ft. 3in. in the furnaces, with a length of 30ft. For 
so large a furnace it was recommended that this length 
should not be reduced, but rather that it should be in- 
creased by 3 ft. The working pressure for which these 
boilers, 8 ft. in diameter, were made was 100 lb. on the 
inch in some cases and 125 lb. in others, while for boilers 
7 ft. Gin. in diameter it was as high as 1501b. and even 1801b. 
Three boilers of the Lancashire multitubular type were 
28 ft. long by 8 ft. in diameter in the shell and 3 ft. 3 in. 
in the furnaces, with an oval combustion chamber measur- 
ing 7 ft. horizontally by 4 ft. 2 in. vertically, the working 
pressure being 80]b. on the inch. Under a hydraulic 
test of 140 lb., the combined deflection of the top and 
bottom of the combustion chamber was only ¢ in., and at 
the working pressure of 801b. only yy in., while no per- 
manent set remained after the pressure was removed. 
Thecombustion chamber was not assisted by any roofing 
bars or by suspension stays secured to the shell, but with- 
stood the pressure independently. 

One of the members who had laid down one boiler 8 ft. 
in diameter by 30 ft. long, pressure 100 lb., in place of 
two boilers 7 ft. in diameter by 27 ft. long, pressure 75 Ib., 
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wrote that the former gave the better results. He had to 
use a coal of rather better quality, costing 1s. 3d. per ton 
more, and burned 22 tons per week at 13s. 9d. per ton, 
amounting to 15J. 2s. 6d., giving a saving of 2/. 0s. 6d. a 
week over the two boilers. He states that as it costs him 
1s. 6d. per ton railway carriage, and 2s. per ton cartage 
to his works, it pays him to burn a goodcoal. The boiler 
develops 350 indicated horse-power, besides warns 
steam to the combing plant, and filling a large Petrie’s 
washing bowl a dozen times a day ; also supplying steam 
for a little engine, and a ram pump for feeding the boiler. 
The water enters the boiler at a temperature of from 
235 deg. to 270 deg. During the year 1120 indications of 
engines were taken and information supplied to the 
owners, 





THE ‘“ TEUTONIC.” 
To THE EpirTor oF ENGINEERING. 

S1r,—I ho that ‘* G.,” who initiated this discussion, 
would have been inclined to follow it up, and so did not 
trouble you with a letter last week. As, however, he has 
not done so, I must ask to be allowed to point out that 
the foot-notes to my letter, and to thatof ‘“ F. P.,” in 
ENGINEERING of June 26, both contain the original 
source of ‘*G.’s” objection. To say that the City of Paris 
ran a distance of 511 knots is no improvement on 
the original statement that the speed was 511 knots; for 
the latter would be a possible thing—say for a bullet, 
although not for a ship—while the correction is not pos 
sible at all, for the simple reason that 511 knots is nota 
distance. A knot is a speed of one nautical mile per hour, 
and, taking an illustration from the letter of “ F. P.,” it 
would be just as correct to say the depth of the Teutonic 
was 594 ft. per second as to say that a knot is 6080 ft. 

Yours truly, 


J. H. Stave. 
H.M.S. “ Asia,” July 8, 1891. 





CIRCULATION OF WATER IN BOILERS. 
To THE EpiTor or ENGINEERING. 

Sir,—I shall again be obliged if you will permit me to 
reply to and make a few remarks on the letter of Mr. 
Thom in your last issue, . , 

He puts forward the results of a trial which he had 
made with what he terms his ‘‘circulators” to prove, as 
he says, that the water in boilers circulates in a peculiar 
way known to him, viz., perpendicularly and longitudi- 
nally. Ido not know how Mr. Thom found this system 
out, but I must tell him that the tabular statement he 

uts forward of the temperature he found when making 
his experiments cannot be correct, as it is really impossible 
for them to be so by the system he takes to find the tem- 
peratures. And so also is his idea of the movement of 
the water in a boiler when generating steam, as shown by 
his sketches. The thing is absurd on the face of it. The 
movements or motions of water in any boiler which is 
generating steam is simply that of ascending and de- 
scending, unless obstructed or diverted by the baffle 
plates or circulator plates. " 

Mr. Thom further makes mention of my having made 
an inaccurate statement as regards the heating surface in 
proportion to the circulation or motion of water in boilers. 

e statement I gave in my letter of April 29 is logi- 
cally correct in every particular. To demonstrate this 
take, for instance, a boiler with 100 ft. of heating surface. 
If 50 ft. more heating surface is added, ceteris paribus, 
the movement or circulation of the water in the boiler will 
be increased 50 per cent. And, again, an example occurs 
to me which took place about two years ago, and which 
will explain this matter more clearly. The owners of two 
large mail steamers were desirous of increasing the power 
of those steamers to obtain more speed, but it so happened 
that they could not enlarge the dimensions of the boilers 
externally, nor could they alter the engines. The owners 
applied to an eminent sad the north of England to 
advise them. That gentleman did so. The heating sur- 
face of the boilers referred to was increased so much that 
the owners got the power required, and this was not 
accomplished by putting baffle or circulator plates on the 
furnace, but by reducing the diameter of the tubes and 
increasing their number. Therefore, this added heatin 
surface gave increased steam, and therefore leanne 
motion to the water in the boilers; and in all like or 
similar increase of heating surface the movement of the 
particles or atoms of water would act in proportion. And 
on further reference to the circulating plates of Mr. Thom 
I am strongly of opinion that they are really the wrong 
things in the wrong place, and may cause trouble at some 
future time. It is certainly wrong to divert or obstruct 
the rising steam oo the water by such means. 

Mr. Thom should know that circulators are not re- 
quired when the engines are at work; circulators were 
intended only to equalise the temperature of the water in 
a boiler whilst — steam, and not afterwards when 
the engines are at work. 

The temperature of the water in a boiler at work at 
sea or elsewhere is equal in all parts. That is to say, the 
temperature is the same at the bottom as is found at the 
top, although the boiling point of the water may be 
400 ~~ In other words, the temperature and pressure 
in boilers is equal throughout when the boilers are at 
work or generating steam rapidly ; and the boiling point 
of the water in the boiler is that of the temperature due 
to the pressure of steam. Looking at the tubular boiler 
as at present used as a steam generator in steamers, it is 
evident that great care has been taken in its design ; it 
appears a mass of heating surface. 

Many years ago, when the rectangular return flue 
boiler was in little, indeed, was known as. to its 
power, &c. The dimensions were often given by ‘‘rule 
of thumb.” But it is quite different with the tubular 








boiler. Everything has to be calculated and proportioned 
fri m known data. 

Mr. Thom mentions that he considers the back tube- 
plate, or that part of the boiler. to generate the most 
steam. I cannot say which is the best part of a boiler 
to generate steam. Engineers in general allow that 
the horizontal heating surface is best—such as the fur- 
naces, the top of the combustion chambers, and the upper 
half of the tubes. But I do know this, that if the 
tubes are allowed to get dirty, there is great difficulty in 
maintaining steam. As I have already said that tubular 
boilers are designed with care; and when considering 
the number of tubes in a boiler and so closely put together 
(each tube acting as a little furnace), it must be apparent 
that the supply of water to those tubes to make steam 
must be very rapid. In fact, the supply of water to all 
the heating surface must be rapid. Ido not suppose for 
a moment that it travels along the boiler seeking for an 
easy part to get to the bottom. I am sure that if Mr. 
Thom would put a thermometer into the water at the 
bottom of the boiler and get the correct temperatures 
while raising steam and while at sea, he would find that 
I am right as regards the circulation of water in steam 
boilers. : “ ace 

am, Sir, yours respectfully, 
ApAM MILLER. 

11, Queen Victoria-street, E.C., July 7, 1891. 








WATER GAS. 
To THE EpIToR oF ENGINEERING. 

S1r,—In reply to Mr. Cooper’s letter in your issue of 
the 26th ult., I have much pleasure in giving him the in- 
formation he asks for as regards puddling grey iron in the 
new-form Siemens furnace. That information has already 
been given in my paper before the Iron and Steel Insti- 
tute, and the discussion which followed its reading (vide 
vol. i. of 1890 of the Journal of that Institute) in the 
form of a comparative statement showing the working of 
coal fired, and the new-form Siemens furnaces respectively 
when puddling grey pig iron, which I trust you will allow 
me to reproduce : 











“ » | New Form 
ooo | Siemens Gas 
(Single Pud- | pyr uinace | 
= ding) during | pouble Pua. 
10 Shifts. © | "y Shitts. 
ewt. qr. Ib. | owt. qr. Ib. 
Pig metal charged ° 346 0 20 | 454 1 «#1 
Yield of puddled bars 323 0 13 | 445 1 24 
Loss of metal 30 7 | 88 $ 
=5.2 per cent _=1.9 per cent. 
Scrap balls (bars) made 14310 | 37 0 2 
Yield of iron per shift.. ‘aa -| 341 «5 a 2.30 
Cval used (including lighting up) ..| 410 0 0 149 1 O 
Coal used (including lighting up) per 
ton of iron made... | BS 8 6 0 22 
Coal used per ton of iron made (ex- | 
clusive of lighting up) ns aa 22 2 26 &§2 7 
Fettling used per ton of puddled bars 62 2 30 0 
Cost of fettling per ton of puddled s. d. s. @. 
bars... oe eo oe ws 3 11 22 
Cost of repairs per week 15 0 estimated 
at 5s. 














The mixture of pig iron used was the same in both fur- 
naces, and the puddled iron made in the gas furnace was 
distit ctly superior to that made in the coal furnace, the 
rolled bars being cleaner and more free from rough edges. 

Mr. Cooper and your readers will see from this com- 

rative Table that puddled bar was regularly produced 
so grey pig at the figure given in my previous letter, 
viz., 6 cwt. per ton of iron, the consumption of fuel for 

uddling the same mixture of grey pig iron in the grate 
urnace being 23 cwt. 3qr.91b. Steam was not raised 
with waste heat from the grate furnace, as the tempera- 
ture required for working the pig iron puddled would not 
admit of boilers being added to the firnace; but when 
steam is raised by means of waste heat from puddling 
furnaces, I have ascertained that the evaporation does not 
exceed 3 lb. per pound of coal used on the grate, and from 
actual experiments made at Sheffield the evaporation was 
found to c only 2.85 lb. These figures were given by me 
when replying in the discussion on my paper at the Iron 
and Steel Sidon, above referred to, and I added that it 
is well known that in independently fired boilers an 
evaporation of 8 lb. of water per pound of coal could easily 
a ig iron i f 

‘o puddle, say, ons of grey pig iron in grate fur- 

Penh = 5 boilers attached, and to puddle the same 
weight of the same pig iron and raise the same quantit 
of steam in the new-form Siemens furnace, the figures will 
stand as follows : 

40 tons x 23 cwt. 3 qr. 9 lb. =953 cwt. 0 qr. 24 Ib. coal, 
which weight of coal will evaporate, at 2.85 lb. per pound 
of coal used, 2716 cwt. of water ; to do the same work in 
the new-form Siemens furnace will require (40x6 cwt. 
0 qr. 221b.)=248 cwt. of coal for puddling, and 339 cwt. 
for raising steam, or a total of 587 cwt., showing a saving 
of 39 per cent. in fuel in favour of the new-form Siemens’ 
furoace, 

In conclusion, I may add that the new-form Siemens 
furnace referred to is erected at the Lather Iron |Works, 
near Glasgow, and that it is kept fully working; in con- 
sequence of the results obtained at those works, several 

uddling furnaces are being erected at other works, at 
sane and abroad. 
I am, Sir, your obedient servant, 
JoHN Heap. 

10, Queen Anne’s Gate, Westmirster, S.W., 

July 6, 1891. 








TUBULAR FRAME WAGONS. 
To THE Epiror o¥ ENGINEERING. 

Srr,—In your influential paper of the 26th ult. I find 
that one of your correspondents, ‘‘An Unconverted 
Englishman,” says in regard to tubular frame wagons 
that ‘customers speedily found that even a slight acci- 
dent (such as freight wagons on either American or 
English railways are subject to in shunting, &c.) so dis- 
torted or damaged the ironwork as to necessitate the 
wagon being returned to the builders works.” As I was 
foreman in the works that were building these wagons for 
several years, I cannot let such an unjust statement go 
unanswered. The only wagons we ever had returned for 
repair up to the time I severed my connection with the 
arr pea were six, which were loaded with all they could 
hold an — on a railway bridge crossing the Junietta 
River in Pennsylvania at the time of the Johnstown dis- 
aster, to keep the bridge from being washed away. The 
bridge went, and so did the six wagons, with many others 
of other construction. These were taken out, and four of 
them sent to the works on their own wheels, the other two 
being loaded upon them. These wagons were repaired at 
small cost and put into service again within three days, 
and they were the only wagon frames washed away that 
were even worth taking out of the river. I have never 
seen, and never before heard of, one of these wagons being 
injured by shunting, or by trains running into them. If 
the ‘‘ Unconverted Englishman ” had stopped to think of 
the thrust that eight 3-in. tubes 2 in. thick and 33 ft. 
long, clamped —- every 3 ft. with strong malleable 
iron clasps, would stand from a blow coming end on, he 
would never have made the statement he has made in his 
letter to you. No good citizen should hesitate to give 
merit where merit is due. 

I am, Sir, yours faithfully, 
Cuas. Koscuin, M.¥. 
34, Christophstrasse, Cologne-on-the-Rhine, July 1, 1891. 





BRICKMAKING MACHINERY AT THE Doncaster Suow: 
Erratum.—We much regret that by an error the con- 
struction of the brick press illustrated on page 755 of our 
issue of the 26 ult. was, in the description on page 756, 
attributed to Messrs. John Whitehead and Co., ‘‘of 
Castleton Foundry, Armley, Leeds,” whereas it should 
have been stated that the press in question was constructed 
and exhibited by Messrs. John Whitehead and Co., of 
Albert Works, Preston, Lancashire. 





GERMAN STEAMER FOR Victoria NyYANzA.—The steamer 
which is being built at Hamburg for Commander Wiss- 
mann, has a length of 80 ft., breadth 16 ft., depth in 
water 6 ft., and speed 8} knots. It is built exclusively of 
steel, and can also be used as a sailing vessel. There is 
accommodation on board for six Europeans and fifty 
negroes. The weight of the steamer is about 85 tons, and 
it has to be carried, in pieces, from Saadani to its desti- 
nation, a feat which will “a some 3600 carriers, who 
get 4d. to 44d. per day. European mechanics will ac- 
eompany the steamer in order to put it together. 





CATALOGUES.—We have received from Messrs. Mather 
and Platt, of the Salford Iron Works, Manchester, a sec- 
tion of their catalogue describing and giving prices of the 
famous Edison-Hopkinson dynamo, which, since its in- 
vention by Dr. Hopkinson from the original very imper- 
fect machine produced by Edison, has remained the most 
efficient dynamo in existence, having a commercial 
efficiency of upwards of 93 per cent. The dynamo and 
the various tests to which it has been subjected by 
engineers of recognised standing are fully described 
in the catalogue. The Myer’s Patent Box and Barrel 
Machinery Company, Limited, of the Invicta Works, 
Bow-lane, London, E., have sent us a copy of 
their catalogue of wood-working machines fur box and 
packing-case makers. The machines illustrated and 
described include box board printing machines, nailing 
machines, trimming machines, planing machines, and in 
short, practically every type of machine required in the 
business. The illustrations are good, and the type clear, 
and full prices are affixed in every case. 





New Danish Warsuirs.—The Danish Navy has just 
had three new vessels added to its fleet, all uf which have 
been built at the Royal Dockyard, Copenhagen, where 
they have also been partly engined. The protected 
cruiser Hekla is the most important of the three; she 
has a turtle-back armour deck, right fore and aft, protect- 
ing engines, magazines, steering engines, &c. The upper 
deck is clear fore and aft, leaving ample scope for firing 
the two 6-in. guns, one of which is placed at each end of 
the ship. Amidships are four rapid-firing guns and two 
torpedo launching tubes. Above the deck-houses are six 
machine guns. The bridge and a conning tower, con- 
structed of nickel-steel armour-plate, are forward. A 
powerful electric search light is placed on the top of the 
conning tower and another at the stern of the ship. The 
Hekla is 225 ft. long, her breadth teing 33 ft., and of 
light draught. The engines have been supplied by the 
Burmeister and Wain Shipbuilding and Engineering 
Company, Copenhagen. The second new vessel, the 
Hijalperen, built and engined at the — dockyards, is 
intended for the laying out of mines. She has a rudder 
at both ends, is 122 ft. long and 214 ft. broad. The third 
vessel is the first-class torpedo boat the Springeren, which 
is the first torpedo boat built in Denmark. The ‘—~ 
dimensions are: Length, 116 ft.; breadth, 124 ft. The 
— have been sent from Messrs. Thornycroft’s estab- 
lishment. The Springeren has two firing appliances for 
automatic torpedoes. 
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THE COMPARATIVE COST OF GAS 
AND ELECTRICITY. 

THE progress of the electric light depends now 
principally on its cost. Most people are agreed 
that it presents many advantages over gas, but yet 
the users are few even in the streets in which the 
mains are laid. Those who refrain from adopting 
the service are influenced chiefly by two motives ; 
firstly they shrink from the domestic upset of having 
the wires laid, and, secondly, they fear that the 
quarterly bills will greatly exceed those they have 
been accustomed to. They reckon that ten Board 
of Trade units of electric energy are equal in light- 
ing effect to 1000 ft. of gas, that is that electricity 
is by three times the more expensive of the two. 
The prospect of trebled bills does not render 
people more ready to have their houses invaded by 
workmen, and wires laid at an expense of some 21. 
per light, and hence the demand grows compara- 
tively slowly. If it could be shown that the new 
illuminant were but little more expensive than the 
old one, the first cost of installation would be borne 
with greater readiness. That is a matter which 
would soon be forgotten, but the quarterly bill is a 
source of irritation that is ever recurring. 

Recently Mr. Preece has shown a disposition to 
undertake the pleasant duty of making us believethat 
we may discard our old light without incurring any 
serious extra expense. He performs-his gratuitous 
task, as indeed, he does everything, in such a plea- 
sant genial fashion thatone can scarcely helpadopting 
his figures without subjecting them to too curious a 
scrutiny. Without saying, forthe moment, whether 
he succeeds in his endeavour, we must admit that 
he gives some evidence that the electric light 
does not actually cost as much as is generally 
believed. It iscustomary, in making a comparison, 
to take gas at its Parliamentary standard, which 
in most places requires that when burnt at the 
rate of 5 cubic feet per hour it shall give a 
light of 15 candle-power. This result is attained 
in the gas- testing laboratory, and it can also 
be secured by any one who will use the best 
make of Argand burners and a delicate governor. 
As a matter of fact, however, we scarcely ever meet 
with Argand burners in houses. They accord very 
badly with the usual style of domestic ornamenta- 
tion, giving a room too much the air of an office to 
be suggestive of that ease and repose which a man 
likes to associate with his home. The fishtail 
burner is universal; we find it in shops, offices, 
restaurants, and houses, and it is no exaggeration 
to say that out of every 1000 ft. of gas consumed 
for lighting, 990 ft. are burned in fishtail jets. It 
follows, then, that the value of gas must be judged 
not from Acts of Parliament, but from the results 
that are obtained in every-day practice. Mr. 
Preece tells us that Mr. Vernon Harcourt and him- 
self carried out a series of tests at the General Pest 
Office, from which they determined that the light- 
ing power of a new fishtail burner was ten candles. 
Consequently, instead of 1000 ft. of gas, giving 
a light of 3000 candle-power for one hour, it 
will require 1500 ft. of gas to effect this result. To 

ut the matter in another form, if the price of gas 
* 2s. 6d., we must add 50 per cent. to this in 
making our comparative calculations, and call it 
3s. 9d. 

Let us now see what is the cost of electricity 
for the same light. A 10 candle-power glow 
lamp requires 33 watts of energy, so we obtain 
3000 candle-power for one hour with a constant 
expenditure of 9900 watts, which at 74d. per Board 
of Trade unit would cost 6s. 2d., or not quite double 
as much as gas. There is no deduction to be made 
from the nominal power of a new glow lamp. But 
unfortunately its efficiency falls off very rapidly 
with use. As shown in an article on page 105 
of our last volume, the consumption of watts 
by a glow lamp rapidly increases as the hours go 
past. In the cases cited in that article lamps 
requiring from 32 to 35 watts for 10 candle-power 
at the commencement took from 55 to 69 watts 
after 900 hours, while the averagé consumption of 


53|29 lamps over the entire period was 51 watts. 


If we accept the experiments from which these 
figures were deduced as correct, and we see no 
reason to doubt their substantial accuracy, we 











must add 50 per cent. to our estimate we have 
made of the cost of 3000 candle-power hours by 
electric light. Thus the old relationship between 
gas and electricity is re-established. It might be 
argued that we should make some further addition 
to the price of gas on account of the deterioration 
of the burners, but with very trifling care this can 
be avoided. Burners can be bought for less than 
a penny each, and can be applied by a person with- 
out any mechanical skill. it is simply wilful waste 
to use dirty corroded burners. The case is diffe- 
rent with electric lamps, for the loss of efficiency 
sets in so early, and the expense of renewal is, 
comparatively, so large, that they must be allowed 
to run for a long time after they have ceased to be 
economical. 

It is estimated, so we learn from Mr. Preece, 
that in the nine principal towns of the kingdom 
the average hours of burning of each gas jet 
amount to 600, while in London the average 
hours of each glow lamp are 460. Here, at any 
rate, is an indisputable gain, provided that the 
users do not stint themselves of light. Part of 
it, no doubt, results from the greater ease with 
which an electric lamp can be lighted, and from 
the fact that it cannot be .turned down. It is 
customary in many houses to light one burner 
in every unoccupied room at dusk and to leave 
it at one-third power all the evening. But the 
most careless servant girl would shrink from illumi- 
nating the house from top to bottom by lamps 
whose brilliancy could not be moderated. Whether 
her master and mistress will continue to exercise 
their present care in extinguishing superfluous 
lights, after use has rendered them more indifferent 
to the question of cost, remains to be seen. If five 
gas burners be replaced by an equal number of 
10 candle-power glow lamps the inhabitants of the 
room will usually find that they require them all 
alight, unless they are arranged at a lower level. 
At the recent meeting of the Incorporated Associa- 
tion of Municipal and County Engineers, Mr. 
Preece stated that in his own house he had three 
times as much light as when he used gas. 

In London there are the equivalent of 200,000 
glow lamps of 10 candle-power each in use, and it 
is found that the average consumption of current 
per lamp per annum costs about 10s. The following 
are the figures of the different companies : 

Per “ws 

The Metropolitan Electric Supply Com- 

MOM ce, 
The Chelsea Electricit 
The Kensington and rd 

tric Supply Compan <a a me 
The House-to-House Electric Supply Com- 
The St. James’s and Pall Mall Electric 

Supply Company ... oe te = 

Against this we are told that the average amount 
paid for gas per burner per annum in nine prin- 
cipal towns is 9s. How this is arrived at we do not 
know, for the gas companies do not exercise the 
same control over the consumers’ fittings as do the 
electric supply companies. They know if they 
instal a Blight or a 10-light meter, but that is little 
clue to the number of burners on the premises. 
The estimate of 600 hours burning per annum, or 
1 hours per day must be high. Burners in pas- 
sages and stairs are in use about 44 hours a day on 
the average ; in sitting-rooms they are used little 
more than half this time, because when one set is 
turned up another is turned down. In bedrooms 
the average is probably not more than a quarter of 
an hour, when the unused rooms are taken into 
account. Inthe better class of shops the hours of 
lighting are only about 1}, while in churches they 
are only 14 per week. We do not think that the 
gas companies are able to give any authoritative 
figures, and we certainly regard 9s. as a guess which 
is much too high. 

Mr. Preece tells us that at the General Post 


Supply Com any 8 
nightsbridge Elec- 


Office the cost of gas was 18s. per burner per 
annum, and that when this was replaced by Png 
tricity the expense only rose to 22s. per lamp. 
The current is generated on the premises, and can 
be supplied very cheaply. It is well known that 
electricity can be produced to supply a steady 
constant demand at 2d. per B. O. T. unit, and 
that this price will pay rent, interest, depreciation, 
labour, fuel, and profit on the generating plant. 
At Newcastle users are being supplied at 44d. per 
unit with a discount of 20 per cent. when their con- 
sumption is large. Now, although the Post Office 
lighting is not so steady as the driving of a mill, yet 
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it extends over a great number of hours ; practically 
all the lights come on at the same time and go off at 
the same time, and the plant works at the highest 
possible efficiency. There certainly is no reason 
why the current should cost more than . which 
is the equivalent of gas at 2s. 11ld., and the figures 
given bear out this idea. They also show that if 
under such exceedingly favourable circumstances 
electricity is more expensive than gas by 22 per 
cent., then when it is retailed at 73d, it will 
exceed it by 250 per cent. Careful people will 
doubtless be able to reduce the charge very greatly, 
but that is equally true of all other domestic ex- 
penses. We have grown used to a lavish amount 
of artificial light, and it is a great deprivation to 
have it stinted. Most people would prefer a liberal 
use of gas, with all its demerits, to a poor illumi- 
nation by electricity. 

Although we demur from Mr. Preece’s definition 
of the electric lamp as ‘‘the poor man’s light,” we 
do not deny that it may become so eventually. 
The actual cost of the production of current is so 
little that there is hope of the charge to the con- 
sumer being reduced in time. If 44d. is a paying 
price in Newcastle it is quite certain that the same 
charge may be eventually attained in towns farther 
south. We know that coal is cheap on the Tyne, 
but the price of fuel is a very small factor in the 
expenses of the supply companies. Their revenues 
are depleted by their machinery and mains work- 
ing under an extremely low load factor, and by 
the very expensive superintendence necessary to 
keep everything going properly. In time the mains 
will give a better return on the capital expended 
on them, and the central stations will have become 
so well organised that both the labour and the 
superintendence will be reduced. There is every 
hope that some day the electric light will not be 
much dearer than gas is now, but we entirely deny 
that we have already reached that stage in London. 





BURSTING OF THE “CORDELIA’S” 
GUN. 

A Most serious accident has happened to a 6-in. 
gun on board H.M.S. Cordelia. Up to the present 
we have but the barest facts of the disaster, such as 
have been cabled from Australia. From these we 
gather that while firing practice was being gone 
through on June 29, when the ship was proceeding 
from the Fiji Islands to Noumea, one of the six guns 
with which she is armed burst, killing six persons 
and wounding seven others. Amongst the killed 
are two officers, Lieutenants Hillyar, R.N., and 
G. M. Gordon, R.M.L.I. One man is reported 
as wounded very severely, five severely, and 
one slightly. This is according to the official re- 

yort, but a Reuter telegram gives the list as six 
Killed and thirteen wounded. The latter account 
says that ‘‘the gun was shattered to atoms.” A 
Times telegram states that ‘‘ while the men were 
being exercised iu gun practice the order to cease 
firing was sounded for all but gun No. 3 on the port 
side. The gun had been charged with common 
shell, idgntel, and laid, and the order was given to 
fire it. This had no sooner been done than a tre- 
mendous explosion followed, shaking the ship from 
stem to stern.” By another report it would ap- 
pear that six rounds had already been fired from 
the gun, the —* taking place on the seventh. 
‘*Nearly all those who stood round the gun,” 
the Times telegram continues, ‘‘ were killed. Huge 
pieces of iron flew in all directions. The foretop- 
allant lift to the royal yard was cut. The breech- 
lock and a large portion of the gun-carriage was 
hurled across the deck. The upper deck was burst 
through, and part of the gun-carriage was blown 
down into the main deck. The force of the ex- 
plosion may be inferred from the fact that frag- 
ments of the shattered gun fell into the sea 
hundreds of yards away to starboard.” 

The Cordelia is a third-class cruiser, built at 
Portsmouth, and launched in 1881. She carries 
as her principal armament ten 6-in. breech- 
loading guns; or rather did carry, for the number 
is now reduced to nine. It will be remembered 
that one of the 6-in. guns of H.M.S. Active burst 
some time ago, the latter vessel, which is a second- 
class cruiser, also carrying ten of this nature of gun 
as her principal armament. 

It would be useless, with the meagre details at 
our disposal, to speculate on the cause of this 
disastrous accident ; but one cannot help calling to 
mind some facts that have already arisen in con- 
nection with modern guns. It may be, as has been 





suggested, that the shell with which the gun was 
loaded burst in the bore; but this could hardly 
account for the complete destruction of the weapon 
in the manner described ; in fact, a gun should be 
strong enough to sustain such a shock without 
material injury, or at least injury which would en- 
danger the safety of those engaged in the firing. 
Tt has been publicly stated that the Cordelia’s guns 
had been reported as defective, but this rumour 
requires confirmation. Some time ago, it will be 
remembered, there was a good deal said about the 
unsafe condition of much of our naval ordnance. 
The high ballistic results now reached involve 
fresh conditions, upon which knowledge can only 
be obtained by experience, and in accordance 
with our time-dishonoured custom we seem to 
prefer gaining that experience at the risk of lives 
of our seamen rather than spend the necessary 
money in doing the thing in a proper manner at 
Woolwich or elsewhere. It is to be hoped that 
after this further warning some serious steps will 
be taken to put the official knowledge upon the 
construction of naval ordnance on a surer basis, 
for there is no denying that the many failures—of 
amore or less serious nature so far as personal 
damage is concerned—which have occurred of late 
have weakened faith in the trustworthiness of 
our guns. Nothing is more fatal to confidence, 
more demoralising to guns’ crews, than for them 
to feel they caunot depend upon their weapons. 
Gun bursting is no new thing. In the old days 
of cast-iron ordnance such a contretemps was 
hardly to be guarded against ; and, as we have 
said, no incident in a sea fight did more to help the 
enemy. 

It may be a grain of consolation to know that we 
do not now stand alone in these disasters, although 
we perhaps have a longer list than other naval 
powers. This may be partly due to the fact that 
we fire our guns oftener and try them higher 
than is the custom in other navies. The chase of 
the gun has been locked upon as the weaker 
part, and for that reason a good many guns were 
chase hooped some time ago. The slower burning 
powders naturally keep up the pressure longer, 
and, therefore, transfer it to the muzzle end. In 
the present instance, however, this does not 
appear to have been the case, and if the tele- 
graphic reports are to be relied upon the damage 
seems to have originated nearer the powder cham- 
ber. This brings forward the suggestion, which 
was advanced in connection with the accident to 
the 9-in. gun of the Imperieuse, that the slow- 
burning powder may, by the higher temperature 
of hot climates, become changed to a quicker 
burning powder. The matter is one upon which 
information should be authoritatively attained. 
We are aware that efforts have been made in this 
direction, but slow-burning powder is now a sufli- 
ciently old invention for more to be known about 
it in this direction than our military authorities 
generally get credit for having learned. 

In considering these accidents to steel guns, one 
cannot help thinking of the remarks recently made 
at the last meeting of the Iron and Steel Institute, 
on the subject of oil-hardening. It will be remem- 
bered that no less a person than Dr. Anderson, the 
Director of Ordnance Factories, then said in his 
paper ‘‘On Tests for Steel Used in the Manufac- 
ture of Artillery,” ‘‘If, however, the process of 
hardening has set up fissures or cracks, however 
minute, in theinterior of the mass, and these are just 
as likely to be longitudinal as transverse, no subse- 
quent annealing can repair the mischief done ; and 
in this lies the great danger of oil-hardening. I 
attribute to it most of the failures which have 
occurred in artillery.” That is a very emphatic 
statement, and it was strongly supported by Mr. 
Hall, of Jessops, Mr. Snelus, and other authorities 
on steel. On the other hand, Mr. Edmunds, an 
old Woolwich professional official, supported oil- 
hardening, wl if the matter were left to him he 
would, we take it, undoubtedly continue the prac- 
tice. We know the difficulty of arriving at a 
conclusion upon this subject, but the difficulty lies 
in not having a sufticiency of experimental data. 
Now the failure of the Cordelia’s gun may have 
nothing to do with oil-hardening, but we refer 
to these facts in order to show how un- 
certain is the knowledge of our best experts 
upon these matters. That is not the fault of the 
experts. They cannot evolve unimpeachable 
theories from their inner consciousness. A man 
has reason for forming certain conclusions, and he 
wants equally good reasons before he abandons his 





opinion. Those reasons must be founded on 
ascertained facts, and that again involves experi- 
ment. Unfortunately experiment, in its turn, in- 
volves the spending of money ; and that is just what 
our purblind authorities will not consent to 
when no return is forthcoming of a visible, tangible 
nature. If oil-hardening is, as Dr. Anderson 
says, the cause of ‘‘most of the failures which 
have occurred to artillery,” then the fact ought to 
be exemplified in such a manner that Mr. Edmunds 
should not have a leg to stand upon if he still 
attempted to advance a contrary opinion ; and if 
slow - burning powder becomes quick - burning 
powder—or quicker burning powler—after a given 
exposure to high temperature, let us discover the 
fact by a less costly and more humane process than 
bursting guns on shipboard and killing and maiming 
a dozen or more officers and men. Such, however, is 
not our custom. The British taxpayer likesa return 
for his money, a return in tangible concrete guns, 
ships, or the like, things that he can see; and is 
not over curious whether the guns and ships have 
been found by experiment to be good and effective 
of their kind. We prefer to wait until a war comes 
—as in the case of the Crimean War and other little 
wars since—to show us our weak spots. 





THE SUPREMACY OF THE BRITISH 
MERCANTILE FLEET. 

WHATEVER difficulties may present themselves in 
an analysis of the relative fighting power at sea 
of different nations—and possibly in these days 
of advanced knowledge in the construction of 
armaments and of inexperience in working them, 
there are innumerable difficulties—we fancy that 
it will readily be conceded that it is possible to 
show on paper to what extent the British merchant 
fleet is supreme. There can be no question of the 
fact that our shipping is more extensive than that 
of any other maritime nation ; but we are not sure 
that the relative positions are so thoroughly appre- 
ciated by the public. In a statistical return just 
laid on the table of the House of Commons, and 
which has been most admirably compiled and 
arranged by Mr. Henry G. Calcraft, of the Board 
of Trade, some figures are given which enable 
us to show in some measure the position 
Britain takes in the carrying trade of the 
world. In a word it may be said that the 
result of an analysis of these figures will gratify the 
most patriotic of Britons ; but with this congratu- 
lation it is necessary to associate the great respon- 
sibility incidental to the growth of the fleet. This 
is notalwaysdone. Notwithstanding the fact that 
many foreign countries have been extending their 
fleets, British tonnage continues to increase in as 
great a ratio, and we not only now carry a larger 
proportion of our own trade than in previous years, 
but also take a half of the trade of Europe. This 
fact should be borne in mind when we are com- 
paring our fleet of commerce protecting warships, 
with those of other countries. Probably if one 
were to carefully estimate the work of this nature 
required to be done by our Navy with that falling 
to other nations, it would be found that after all the 
programme of new ships which Lord Brassey pro- 
posed at the spring meeting of the Institution of 
Naval Architects was not so very great, even 
coming immediately after the addition of the naval 
defence vessels now building. The details of such 
a programme need not here be discussed. Our 
purpose is rather to show the extent of the fleet 
that requires protection. 

Taking first the tonnage measurement of vessels 
of all nationalities using British ports we find that 
the total has increased eight-fold in fifty years, that 
is to say, that whereas the aggregate tonnage of 
vessels entering and clearing from ports in 1840 
was barely 9} millions, it is now over 74} millions, 
and the proportion of foreign tonnage is now, or 
was last year, as small seeker as at any time dur- 
ing the present century. Fifty years ago the ratio 
of foreign to total was just over 31 per cent; ten 
years later it was 35, and in 1860 43.5 per cent. 
Then began the era of steamships, and it is almost 
unnecessary here to show at any length that 
British owners more readily departed from the 
sailer than did foreign -maritime nations. This 
fact is indicated in the tonnage of vessels enter- 
ing and clearing British ports. In the thirty years 
following 1840 the total had been quadrupled, and 
the foreign tonnage, which had increased to 43.5 per 
cent. in 1860, dropped to 32 per cent. in 1870, and 
in 1880 it was but 28.6 per cent. of the whole. The 
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proportionsince then has not fluctuated greatly. The 
lowest percentage has been about 26, and in 1890 it 
was 27.3. While inten years the aggregate tonnage 
has increased by 28 per cent., foreign ships carrying 
British goods has only increased 16.9 per cent. Of 
course nearly all nationalities have augmented their 
shipping property ; but not all in the same ratio as 
Britain. In the case of the United States there has 
been, as is well known, agreat falling off. In 1860 
nearly 3 millions of American tonnage entered or 
cleared from this country, while last year the amount 
was only a tenth of the total. In other words, 
America sent 27.8 per cent: of the foreign tonnage 
in 1860, while in 1890they only sent 1.47. Inthecase 
of Austria too there is a great decline, France has, 
notwithstanding her bounties, failed to advance with 
the trade, while several other nations have remained 
stationary. The most notable exception is Norway, 
which in 1860 only owned 13.5 per cent. of foreign 
ships entering our ports, while last year her share 
was a fourth of the foreign tonnage. Much is due 
to the adoption of steam tonnage. Fifty years ago 
the advent of a steamer was an occasional incident 
and in port was in the proportion of 8.4 per cent. of 
the total; ten years later, steamers made 15.7 per 
cent. of the total; in 1870 41 per cent. ; a year or 
two afterwards more than half the vessels in our 
ports were steamers ; and now the ratio is 83 per 
cent. A very large proportion of the Belgian, 
Danish, Dutch, French, German, and Spanish 
vessels frequenting our ports are steamers. The 
proportion of foreign to total steamers trading in 
British ports has steadily grown from 15.7 per cent. 
in 1860 to 20.5 per cent. last year. 

It must be remembered that we are thus far only 
dealing with the tonnage of vessels carrying British 
merchandise ; but notwithstanding the freedom 
with which Britain allows foreigners to compete on 
free trade principles, the shipowners of this country 
manage to secure a very much greater share of the 
national import and export trade than is the case 
with owners in any other country. We have 
already indicated that British ships make up 
72.7 per cent. of the tonnage carrying our merchan- 
dise. In Russia the native-owned ships make 
only 7.3 per cent., having decreased in thirty 
years from 16.5 per cent. Norwegian owners are 
second to Britain in this respect, the proportion 
being 63.1, but there, also, outside owners have 
been making headway, as forty years ago the pro- 
portion was 75.2 per cent. Sweden owned 33.7 
per cent. of the tonnage trading to Swedish ports 
in the year of the last return (1889) ; Denmark, 
which has been progressing, 52.7 per cent ; Spain, 
43.1 ; Germany, which also has been moving for- 
ward, 42.4 per cent.; France, 36.1 ; Holland, 30.5 ; 
Italy, 24.8 ; Portugal, 4.3 ; and the United States, 
22.5 per cent. In steam tonnage the progress made 
is remarkable. Britain retains for itself cargoes 
sufticient for steamers making 79.5 per cent. of the 
total tonnage; Norway, 488; Denmark, 55.3; 
Germany, 42.8 ; Holland, 29.9 ; France, 38 ; United 
States, 18.5; Italy, 19.3 ; Russia, 5.9; and Portu- 
gal, 3.3 per cent. 

The question naturally arises—What proportion 
of the foreign tonnage trading with other countries 
is owned by Britain? We have seen that only in 
two countries have the native shipowners carried 
more than a half of the native merchandise, and 
that in other cases only about a third is reserved 
for home owners. Which nation takes the re- 
mainder, or rather which nation secures the 
larger proportion of the surplus sea trade of 
the other nationalities? Mr. Calcraft’s return 
enables us to arrive at some idea of the propor- 
tion carried by British ships, and in this matter 
Britain’s mercantile supremacy is pretty evident. 
France has the largest return of vessels arriv- 
ing and departing, the tonnage making up 274 
million tons, of which France herself owned a 
lesser proportion than Britain, or 36.1 per cent. 
against 40.6 per cent. British, and this relative 
position has been maintained pretty steadily for 
many years, notwithstanding that British ships had 
to contend against a financial advantage afforded to 
French ships by the payment of shipping bounties 
per ton-mile during the past ten years. America 
in her seaboard harbours—that is exclusive of lake 
trade—had last year 30? million tons of shipping, 
of which 52.8 per cent. was British. Germany 
maintains an equally gratifying relationship with 
this country, for out of a total of 204 million tons, 
42.4 per cent. were owned in the Fatherland, and 
36.6 per cent. British. Italy is credited with visits 
from 13.87 million tons of shipping, of which a 





fourth was owned in that country, and 48.4 per 
cent. here. So also with Russia. More than half 
the vessels visiting that European country are 
owned in this country, for out of 134 million tons 
the proportions are: British, 55.1 per cent. ; 
Russian, 7.3 per cent. ; other foreigners, 37.6 per 
cent., and in recent years the ratio has been in- 
creasingly in favour of this kingdom. We have 
already incidentally referred to the advance in 
Norwegian shipping, but this is not evidently at 
the expense of this country, since our proportion 
has been steadily increasing, although not perhaps 
in the same ratio as in Russia. ‘The tonnage of 
arrivals and departures at Norway made up 5} 
millions, and while 63.1 per cent. were owned in 
‘‘ the land of the midnight sun,” 16.3 per cent. were 
British vessels and 20.6 per cent. othernationalities. 
The adjacent kingdom of Sweden is more open to 
the foreigner, for while they only owned a third of 
the 10} million tons which visited their ports in 
1889, the British flag only floated from vessels 
making up 22.1 per cent. Holland, with a corre- 
spondingly large tonnage, had the Union Jack on 
half the ships frequenting their harbours, or 52 per 
cent. of the total, owning themselves only 30.5 per 
cent. Portugal may be said to be the only country 
in which we are losing ground. Ten years ago we 
sent 63 per cent. of their tonnage ; now the ratio 
is down to 56 per cent.-; but this is quite satisfac- 
tory, since the total is nearly 10 million tons. The 
Portuguese only owned 4.3 percent. of it. In the 
matter of steam tonnage, too, we hold our ground. 
Indeed, in all cases our proportion to the total steam 
tonnage is greater by from 4 to 10 per cent. than 
our ratio to the aggregate tonnage as already 
stated. 

Without condescending upon minute details it 
may be mentioned that the tonnage of all vessels 
entering and clearing from ports on the Continent 
in 1880 was about 158} million tons, of which exactly 
one-half were British owned. The figures are not 
complete for 1890, but in 1889 the tonnage aggre- 
gated close upon 217 million tons, of which 1164 
millions, or 53.4 per cent., were owned in the 
United Kingdom. In other words, while the ton- 
nage has increased by one-third, Britain has more 
than maintained her position of supremacy. The 
figures we have given are the gross tonnages of the 
vessels, and although it is not equivalent to the cargo- 
carrying capacity, and includes the vessels arriving 
and leaving in ballast as well as with cargo, it never- 
theless affords an equitable basis of comparison. 
But taking the actual strength of the mercantile 
navies of all maritime nations we find that the posi- 
tion of this country is equally pronounced. Owners 
in the empire have 9,688,088 tons of shipping, 
having in ten years increased the total by 143 per 
cent. In fifty years the total has been tripled. In 
the kingdom alone there are owned 7,945,000 tons of 
shipping, nearly 22 per cent. more than ten years 
ago, and nearly three times the total fifty years ago. 
Theother Continental countries own about 7,800,000 
tons of shipping, 5.8 per cent. more than ten years 
ago. The British mercantile fleet has, therefore, 
been increasing four times as fast as other European 
nations. The empire owns 5,413,000 tons of steam 
shipping, nearly double what it was ten years ago, 
and the kingdom 5,037,000 tons, an increase of 
nearly 85 percent. European countries together 
have 2,600,000 tons, slightly more than double the 
aggregate ten years ago. Denmark has in the 
decade doubled their steam tonnage, Germany and 
Norway have trebled theirs, Holland and Sweden 
have added two-thirds, France has added about 
78 per cent., and Italy 150 per cent. The increases 
on the sailing tonnage are not so great. Other 
statistics are given in the report indicating Britain’s 
position. Inshipbuilding it is shown that we have 
a very extensive foreign clientéle and that our 
total 
United States output being but 36 per cent. of this ; 
while France has a total of only 32,502 tons. The 
output in the latter country fluctuates greatly, 
having been in 1882 and 1884 about 57,000. One- 
eighth of the tonnage which left this country last 
year for British possessions was foreign and colonial 


owned ; one third of the total going to British North | P 


America, and 8.6 per cent. of that for the United 
States. 

We have already indicated the responsibilities 
associated with this mercantile supremacy. Those 
who consign their merchandise with our vessels 
look for a steady and reliable foreign policy, 
and also such a protecting Navy as shall give 
assurance of a maintenance of peace and absolute 
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confidence in the event of an outbreak of war. 
There must be a continuance of that policy to 
justify the feeling of security, which is evidently 
felt under the shadow of the British colours, other- 
wise our supremacy may wane. This is extremely 
undesirable, for the power which Britain possesses 
has in great measure been the result of her mer- 
cantile navy ; colonisation has followed the flag, 
and the trading of our merchant ships and the 
merchandise they carry must ever tend to improve 
the bond between this country, her colonies, and 
all trading nations. 








RAILWAY TRAIN RAOING TO THE 
NORTH. 

KEEN rivalry is again reflected in the time tables of 
the three railway companies with trunk lines to the 
north of Scotland. Last month nearly all the trains 
regularly made faster runs than in the previous year. 
Indeed last month’s service was in some respects 
equal to August last year. The principal difference 
in the July time table is the starting of mid-day 
trains from London, which will enable business to 
be transacted for three or four hours prior to de- 
parture, an advantage as appreciable as it is obvious. 
The West Coast train starts at 2 and the East Coast 
half an hour later ; but at Edinburgh the arrival is 
at the same time—10.55 p.m. The West Coast 
train reaches Glasgow at 11 r.m., while East Coast 
passengers take any ordinary train thence. Perth 
is reached by the Euston train at 12.10 a.m. 
and by the King’s Cross train at 12.7, an indi- 
cation that the race is a very keen one, although 
the run is not quite so rapid as with some of the 
mail trains. Several changes have been made in 
the trains to meet the greatly increased traffic. A 
new special tourists’ express leaves King’s Cross at 
10.25 a.M., arriving at Edinburgh at 8, and at 
Glasgow at 9.50 in the evening; but this is not 
nearly such good running as the ordinary 10 o’clock 
day mail which gets to Edinburgh at 6.30, and 
Glasgowat 7.55 p.m. Trains are also run in different 
sections. On the West Coast route the London 
and North-Western send the Perth and Aberdeen 
trains off separately from the ordinary Scotch 
Mail, and both sections attain a high rate of speed. 
The Glasgow portion saves half an hour on last 
month's time, of which 10 minutes is gained before 
reaching Preston, while the distance of 102} miles 
from Carlisle to Glasgow is covered in 2 hours 
35 minutes. The Edinburgh portion takes 5 
minutes less to Edinburgh, the distance being 
if miles less. As a result the Glasgow train, 
which leaves Euston at 8.50, makes the journey in 
9 hours 40 minutes, while the East Coast train 
takes 9 hours 55 minutes. The Midland’s 9.45 
morning train gets to Glasgow in 9 hours 15 
minutes. The morning train, too, on the London 
and North-Western has the advantage on the run 
to Glasgow by 70 minutes. To Edinburgh, however, 
they take the same time in the morning—8}$ hours; 
but in the evening train there is a difference of five 
minutes in favour of the east route, although the 
time taken is 9 hours 55 minutes. The East Coast 
has the advantage to Perth; but only bytwo minutes 
with the morning and seven minutes with the even- 
ing specials. To Aberdeen, however, there is a 
difference of half an hour. Of course there are 
the usual relief trains for the grouse season. In 
some of the day trains, and particularly the mid- 
day train, the London and North-Western are 
introducing the desirable arrangement of dining 
cars. It is to be hoped that this is the beginning of 
an extensive development in this direction. The 
following are the times of some of the best trains to 
the north : 
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When compared with the runs last year there is 
found to be a distinct improvement. The repre- 
sentative morning trains do not show any note- 
worthy difference. The East Coast 8 o’clock train 
gets to Edinburgh and Glasgow 20 minutes sooner, 





and to Perth and Aberdeen 30 minutes earlier ; 
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while on the West Coast the journey by the 8.50 
mail to Glasgow takes half an hour less, by the 
8 o’clock train to Perth 43 minutes less, and to 
Aberdeen 55 minutes less. By the evening mails 
the relative times are as follows, and to show the 
improvement we give the times for the August 
trains last year : 


July, 1891. 


August, 1890. 
h. m. h, m. 


Est Coast, London to Aberdeen 
via Forth and Tay Bridges, 523 
miles (8 p.m.) - ee ~- 

West Coast, London to Aberdeen, 

540 miles (8 p.m.) .. os eo 28 6 12 45 
The relative — including stoppages are, there- 
fore, practically about the same, 45 miles an hour, 
but the West Coast has in a year taken 40 minutes 
off the journey as compared with 30 minutes re- 
duction on the East Coast. The runs to Perth are 
as follows : 


12 15 


July, 1891. August, 1890. 
h. m. h, m. 

East Coast, London to Perth, via 
Forth Bridge, 441} miles .. ie 9 45 

West Coast, London to Perth, dis- 
450 miles oe ee ee 9 52 
Here again the improvement is greater on the 
West Coast, and the speed is rather higher. The 
following Table shows the night and day trains up 
to London. There is little change on these. The 
Midland morning up-train, which is not included, 
leaves the North of Scotland with the East Coast, 
but starts from Edinburgh ten minutes later, get- 
ting to London a considerable time after the Great 
Northern. The Glasgow portion takes from 10 a.m. 
to 7.20 P.M. 


10 5 
10 25 


Morning—Up. Evening—Up. 


Midland. 
Coast. 


East 


Aberdeen .. 
Perth “ 
Glasgow .. 
Edinburgh 
London 


im bo 
os 


10.0 
10.15 
6.45 


= 
NSoom 


acs 
so ong 
o- 
on 


7.0 

It will be noticed that the West and East Coast 
trains in the morning take the same time from 
Aberdeen, 12 hours 10 minutes, and the West Coast 
from Perth, 10 hours 5 minutes, and the East Coast 
9.55. 
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AN EARLY DYNAMO MACHINE. 

An interesting chapter in the history of the 
development of the modern dynamo - electric 
machine is to be found in Wilham Sturgeon’s 
‘** Scientific Researches,’ a folio containing 563 

ages and nineteen copper-plate engravings, printed 
in 1850 by Thomas Crompton, of Bury, and pub- 
lished by subscription. This interesting work con- 
tains a list of 251 subscribers, mostly Lancashire folk. 
Among the names of subscribers are to be noticed 
those of Michael Faraday and James Prescot Joule; 
and it may facilitate access to this exceptionally 
interesting work if we mention such libraries as 
appear in the subscription list: Chetham’s 
Library, Manchester ; University Library, Edin- 
burgh; Library of the Royal College of Physicians, 
Edinburgh ; Library of the Non-Commissioned 
Officers, Royal Artillery, Woolwich; Worsley 
Library. In spite of the fact the work contains a 
vast amount of electrical research and speculation, 
Sturgeon evidently looks upon his spindle armature 
magneto machine with commutator for setting the 
currents in one direction (unio-directive discharger), 
as one of his most important inventions, and in the 
preface he thus refers to it (page vi.) 

‘* The magneto-electrical machine represented by 
Figs. 1 and 7,* Plate XII., has some years since 
found its way into the specification of a patent by 
Mr. Woolrich, of Birmingham, for the purpose of 
electro-gilding and silvering, notwithstanding my 
having published the same plan a long time pre- 
viously, and pointed out its superiority over that 
in which voltaic batteries are used. The first 
announcement of my apparatus was in a paper 
read before the Royal Society, June 16, 1836, in 
which it was stated that I had coated metals from 
metallic solutions by means of the magnetic elec- 
trical apparatus ; and in a small work on ‘ Electro- 
Gilding and Silvering,’ published March 1, 1842, I 
particularly stated the application of the same 








* Fig. 1 has a spindle armature and Fig. 7 has a horse- 
shoe armature; each having the one-direction commu- 
tator. 


machine in the process of gilding and silvering in 
the following words: ‘It is now more than seven 
years since I contrived a magnetic electrical 
machine that produced continuous electric cur- 
rents, by means of which I coated metals 
with tin, copper, &c., and I have employed 
the same machine to great advantage in silver- 
ing, gilding, and platinizing various kinds of 
metal of inferior value, and I have no doubt that in 
this capacity the magnetic electrical machine will 
become generally useful.’” 

The paper read before the Royal Society (June 
16, 1836), is reprinted on page 251, et seq., of the 
work now under notice, and commences by point- 
ing out the general advantages of magnetic ma- 
chines over batteries. Next comes a description of 
the spindle armature machine, in which a longi- 
tudinal coil revolves between the arms of the 





magnet. Sturgeon also realised what is generally 
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stage its * age is parallel to the plane of the base 
board. e spindle i i, which is also parallel to 
the axis of the base board, is situated in the axis 
of the magnet. By this arrangement the coil is 
made to revolve between the branches of the 
magnet, and electric currents are excited whilst 
the coil travels through the magnetic lines.” 
Sturgeon now refers to Fig. 5 as representing the 
wire circuit and Fig. 3 as representing the magnetic 
field, and at some length traces out the phases of 
current production, much in the same words as 
may be met with in a text-book of the present day. 
He then describes a number of experiments with 
the machine, and afterwards he ailudes to a ma- 
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looked upon as a quite modern discovery, that in 
this type of armature an iron core may be dis- 
pensed with. 

Fig. 1 shows the machine with the near limb of 
the compound horseshoe magnets removed and the 
armature in section. The following is from Stur- 
geon’s description : ‘‘ The spindle i7 passes through 
the pillar f (which supports the wheel g), and also 
through the axis of the reel kkk k to which it is 
fixed. On the reel is coiled 200 ft. of copper wire, 
about 5/5 in. in diameter. and covered with stout 
white sewing silk, to prevent metallic contact in 
the coil. The reel which holds the wire is made 
of two thin pieces of deal, of the shape kkkk, 
which form the cheeks, and are kept at about 
1} in. a and parallel to each other by the 
pieces which cross them for the reception of the 
wire. The extremities of the wire terminate in a 
discharging arrangement to be described in the 
sequel.” The magnet used was a four-bar horse- 
shoe magnet weighing 23 lb., the limbs being 5 in. 
apart at the poles and about 6 in. apart near the 
bend ; hence will be seen the reason for the two 
long sides of the coil not being quite parallel. 
Fig. 2 represents the core of the armature in end 
view and shows the hole for the axis. Sturgeon 








chine with a horseshoe armature and also the one- 
direction commutator. The structure of the one- 
direction commutator will be sufficiently obvious 
from the sketches, small hollows containing 
mercury fulfilling the functions of the ordinary 
brushes, and as these obviously have to be hori- 
zontal the commutator must be made double, as 
shown by Fig. 6, segments cand d being connected 
with one end of the wire, while segmentsa and d' are 
connected with the other end. Sturgeon, how- 
ever, evidently did not confine himself to the com- 
mutator with mercurial brushes, as in an appendix 
(page 275) to the memoir he refers very emphati- 
cally to the inconvenience of using mercury, and 
advocates the use of ‘‘discharging pieces or springs, 
lubricated by sweet oil whilst pressing upon the 
metallic arcs attached to the revolving spindle,” 
and he says this contrivance was first described by 
him in the London and Edinburgh Philosophical 
Magazine for September, 1835. In another ap- 
pendix (page 274), he says, ‘‘Mr. Christie, one of 
the Council of the Royal Society, saw some of these 
experiments with the spring discharger attached to 
the machine, at my house, within a week after my 

per was read. At that time the machine would 





iberate one cubic inch of from acidulated 


continues : ‘‘When the magnet is placed on the | water in eight minutes, showing an increase of 
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fire, but this fact is not of such great importance, 
as it may be taken for granted that cotton cargoes 
will, and do, at times generate spontaneously suffi- 
cient heat to produce combustion. No doubt if 
the cotton was always stowed in proper condition 
such an effect would not be produced, but a very 
small defect—that is sinall locally—may lead to 
a very big conflagration where the conditions are 
favourable to its spreading. The latter appears to 
be the point to which attention may be usefully 
turned—how to prevent these conditions from aris- 
ing, and on this subject Mr. Laslett’s report gives 
us so ne usefulinformation. The City of Richmond 
was fitted with a service for admitting steam to 
the cotton space, and this appears to have practi- 
cally saved the vessel. It did not put the fire out, 
for as soon as the space was opened in dock the fire 
broke out again, and it was found necessary to fill 
the space with water; but had it not been that 
steam could be applied, and had not the deck over 
the cotton been of iron, Mr. Laslett was of opinion 
that it would not have been possible for the vessel 
to have reached a port in safety. The moral here 
is obvious, but there is a still more important 
lesson to be gathered from this catastrophe. 

In a subsequent report Mr. Laslett refers to 
the features which govern the admission of air 
to the cotton. He had since his first communi- 
cation carefully examined the wood sheathing in the 
boiler casing. In this casing there were certain 
openings, and there were indications that the 
openings had had boards nailed over them. The 
chief officer of the ship stated that he had seen this 
done before the cotton was placed in the ship. 
There were certain indications—such as battens 
being in the way—that the boards placed over the 
holes could not have been tight, vat in fact the job 
appears to have been done ina perfunctory manner. 
The chief officer also informed Mr. Laslett the 
wood boards or plugs had been lashed on the 
outlets at the top of the ventilating pipes, 
but if so, these boards had been _ burnt, 
and in that case the outlet and inlet would 
lead directly to the fire. Even in dock the 
flames reached the top of some of the ventilators. 
In addition to this the main steam pipe ran fore 
and aft at the middle line through the boiler casing 
and the hole was some 2 in. open all round the pipe, 
and there was also an open space round the smaller 
steam pipes. With the heat of the stokehold these 
inlets would admit of an indraught which, with the 
cotton on fire, would increase the burning. After 
the fire was discovered it is stated that the openings 
were closed. There were also other small holes 
through the iron bulkhead at the fore part of the 
cotton space, and smoke was observed to come 
through these. 

Mr. Laslett referred to these especially in 
order that attention may be directed to the 
question of inlet of air. It is, as the report points 
out, not unusual to land cotton bales which have 
been on fire. Under these circumstances few will 
be found to question the soundness of Mr. Laslett’s 
conclusion as to the desirability of exercising the 
most scrupulous care in stopping up even the 
smallest inlet for air into these cotton spaces. The 
importance of the matter is not to be over-esti- 
mated, especially when a large number of pas- 
sengers are carried immediately over the cotton, as 
in the case of the City of Richmond. 

It is possible, however, that further precautions 
might be taken. There are many ways in which a 
rise in temperature in cargo may be ascertained. 
Professor Vivian Lewes recently described a device 
which he had thought out for inserting mercurial 
thermometers in a cargo, the rising of the mereury 
making electrical contact and thus ringing a bell 
placed in a conspicuous position. The idea was 
adopted by Professor Lewes in connection with 
coal cargoes, but we see no reason why it should 
not be adopted for cotton. Professor Lewes also 
proposed automatic fire extinction as well as fire 
alarm by placing flasks of iiquid carbonic acid 
gas in the cargo. These were to be closed by 
a etopper made of an alloy with a low melting 
point. As, however, the suggestion was made only 
in connection with coal cargoes it is perhaps but 
fair to the inventor to leave it there. Perhaps the 
apparatus devised by Mr. H. C. Carver, of Man- 
chester, claims more attention in this respect from 
the fact that it has already been used for the pur- 
pose of subduing fires in cotton ships. The plan 
upon which Mr. Carver proceeds is to extinguish 
the fire by surrounding it with an atmosphere of the 
products of combustion drawn from the chimney of 


the vessel’s boiler. From this source there can be 
obtained a practically inexhaustible supply of gases 
incapable of supporting combustion and always 
ready for application. ‘The ship’s funnel is con- 
nected to a valve-box which is in connection with a 
cooling chamber in which the gases are brought to 
a manageable temperature by means of a shower of 
cold water. This apparatus was described and 
illustrated by us in our issue of February 15, 1889, 
but it does not appear to have received the atten- 
tion which its merits would seem to command. The 
Liverpool underwriters had a steamer belonging to 
the Liverpool Salvage Association fitted with it for 
the purpose of dealing with cotton cargoes arriving 
in a burning condition. It is astonishing how 
difficult it is to get shipowners to adopt appliances 
intended for the protection of their own property ; 
putting aside the consideration of people’s lives. 
There are, of course, many other steps that might 
be taken with a view to lessening the risks of tire 
on board ship, but we did not start with a view of 
writing a list of them, but simply to give some of 
the facts relating to the fire in question. We have 
mentioned these two inventions as coming most 
readily to mind. 








NOTES. 
THE Panama CANAL. 

An American engineer who has recently visited 
the Isthmus of Panama gives in Engineering News 
some interesting particulars of the present situation 
of affairs at thecanal. From his account it appears 
that very large sums of money were spent on the 
sanitarium of Tobago, where quite a city was built 
with bright-tiled roofs and massive retaining walls 
peeping out of park-like grounds. A cut roadway 
connects this sanitarium with Panama, Near this 
town are further hospitals, even more elaborately 
adorned than those at Tobago, are to be found. 
These hospitals, it appears, vie in their appoint- 
ments with those at Paris in everything save in the 
one essential of proper drainage. The whole of the 
machinery was cleaned and painted in anticipation 
of the visit of the French Commission, but close 
examination shows that the boilers belonging to the 
various engines were so scaled with rust that a good 
blow of the fist would almost have been sufficient 
to put a hole through the plates. The buildings 
along the line of the canal number thousands, 
having been run up by a contractor, who received 
20 per cent. of their cost for his trouble, and natu- 
rally took the opportunity of building as many as 
possible. As concerns the earthwork, parts of the 
canal once excavated at great cost are now almost 
completely filled again. Near Colon channels that 
once admitted vessels drawing 14 ft. of water for a 
distance of 14 to 15 miles inland, are now so blocked 
up in places that a canoe could scarcely get through. 


ALUMINIUM 1N STEEL INGots. 

The effect of adding aluminium to steel ingots 
was discussed at considerable length at the recent 
meeting of the American Institute of Mining En- 
gineers, communications on the subject by Pro- 
fessor J. W. Langley, of Pittsburg, and Pro- 
fessor J. O. Arnold, of Sheffield, being amongst 
the papers read. Professor Langley drew atten- 
tion to the very small quantity of aluminium re- 
quired to render steel casting perfectly sound. 
‘rhe aluminium is added in small pieces of from 
lb. to $1b. in weight, thrown on to the ladle 
during the tapping after a small quantity of steel 
is already in it. The aluminium melts almost 
instantaneously, and diffuses with great rapidity 
throughout the contents of the ladle. For open- 
hearth steel, containing less than .05 per cent. of 
carbon, 5 oz. to 10 oz. of aluminium are sufficient 
for each ton of steel, whilst for Bessemer steel the 
amount should be increased to from 7 oz. to 16 oz. 
per ton. For steel containing more than .50 per 
cent. of carbon the aluminium should be used 
cautiously in amounts of from 4 oz. to 8 oz. per 
ton. Professor Arnold described shortly the re- 
sults of a number of experiments at the Sheffield 
Technical School, from which he concludes that 
the action of aluminium is about twenty times as 

owerful as that of silicon, and the resulting steel 
is tougher and sounder than when silicon is used, 
provided that certain precautions against piping 
are taken. He considers that the action of the 
aluminium is almost certainly chemical. The blow- 
holes in ingots are due to occluded gases, and it 
has been proved by experiment that aluminium 
readily palpeed carbonic oxide at a temperature 





below that of melting steel. In one experiment 


‘reduction of the gas. 





Professor Arnold blew 40 gallons of pure carbonic 
oxide through a crucible of molten steel containing 
aluminium, with the result that the carbon in the 
steel was increased by 35 per cent., owing to the 
He concludes that by using 
aluminium, manganese can be dispensed with, and 
a considerable saving of time and fuel effected. 


THE SURVEY OF THE GREAT CoLorapo CaNon. 

A most interesting and adventurous survey has 
just been completed by Mr. Robert B. Stanton 
with the object of determining whether it would be 
possible at a moderate cost to construct a railway 
through the Grand Caiion of Colorado. Mr. 
Stanton has contributed a pretty complete résumé 
of his survey to Engineering News, from which it 
appears thata line can be constructed without much 
difticulty, and as it would form a new Transconti- 
nental route, with much more moderate grades than 
any other such line has, it should secure a fair 
share of the freight traftic between the east and 
west coasts of America. As regards passenger 
traffic, its prospects are even more favourable, as 
the new route will pass through the grandest 
scenery in the American continent. The total 
length of the new route between the Grand River 
and the Gulf is 1037 miles. In spite of the great 
depth of the caiions and the tremendous cliffs of 
sandstone, marble, and granite with which it is lined 
it turns out thatcomparatively littletunnelling will be 
necessary. For long distances the caiion opens out 
into wide valleys, across which the line can be built 
with little difficulty, and even where it narrows, 
benches along the cliffs, about 100 ft. above the 
water, and following the general level of the rivei, 
supply a resting place for the permanent way. At 
points along the caiion tributaries enter the river 
through lateral gorges. These, however, are 
usually narrow and can be cheaply bridged.. The 
general character of the work is well shown by the 
following Table, which relates to the Marble Cajion. 
Distance in 


Miles yeneral Character of the Work. 


-500 Bottom lands. 
26.510 Heavy talus slopes. 
.125 Through rock cut. 
32.250 Cliff benchwork. 
-750 Heavy embankment under cliff. 
2.375 Tunnels (four in number). 


The ‘‘heavy talus slopes” refer to all slopes of 
talus and stratified rock in places covered with loose 
rock and débris. The rock cuttings will be made 
under the most advantageous conditions, as the 
spoil can be tumbled down into the river below, 
and hence the necessity for much haulage dispensed 
with. Tosum up, ina distance of 1019 miles through 
the caiion country there are 403 miles of ‘ earth- 
work,’ the greater part being light ploughand scraper 
work. There are 86 miles of hill-side slopes con- 
sisting of earth and loose rock, 191 miles of rough 
talus slopes, 99 miles of granite excavation, but of 
the cheapest kind, and 20 miles of tunnel work. 


Locomotives IN SouTH AUSTRALIA. 

An unfortunate error occurred in the Note which 
we gave in our issue of the 26th ult. under this 
heading. The last word was printed ‘‘government,”’ 
while it should have been ‘‘ populace.” The sen- 
tence should have read, ‘‘ Australian ministers are 
the mere creatures of the Australian populace.” In 
making this correction we may add one or two ob- 
servations upon the question to which we referred 
in our Note. We estimated the loss-which would 
accrue to South Australia by the course taken by the 
Colonial Ministry at 45,0001. ; but it appears that 
this sum was much below the mark, the difference 
between the accepted colonial tender and the terms 
upon which 92 engines could have been obtained 
from England being now set down at 77,0001. 
Further, if 92 locomotives had been imported from 
England the colonial customs revenue would have 
been benefitted to the extent of about 43,0001., so 
that altogether the colonial treasury has lost 
120,000/. On the other hand, the colonial con- 
tractor will have to pay custom duty to the extent 
of about 11,0007. on the materials which he will 
have to import, so that the definitive loss to the 
colony is now set down at 109,000. We do not 
wish to hammer away too much at the South 
Australian Government, but it is clear that if the 
amended estimated loss is to be relied on, our case 
against the South Australian ministry is materially 
strengthened. Our charge against the present 
advisers of the Governor of South Australia is that 
they have disregarded sound economic principles. 
On the one hand, they have disregarded the duty 
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which they owe to investors in South Australian 
stocks and bonds to see that the money which they 
advanced is expended with a judicious economy. 
We further contend that the South Australian 
ministry has culpably neglected the interests of the 
tax-payers of the colony, who will have to pay for 
an indefinite period the charges accruing every 
year on 100,000/. or 110,000/. of wasted capital. 
We do not see that any sufficient defence can be 
offered by the South Australian ministry. That 
ministry stands convicted at the bar of public 
opinion as the mere creature of the South Austra- 
lian democracy, which compels it to register its 
imperious edicts without any regard to the real 
interests of South Australia on the one hand, or 
of the investors in South Australian Government 
securities on the other hand. It may be urged on 
behalf of the South Australian ministry that it 
cannot exist unless it consents to act as the 
obedient tool of the populace of Adelaide. But 
such a plea as this is really no plea at all. It sim- 
ply shows that the government of South Australia 
rests upon a radically false basis, and that the 
sooner it is changed the better. As regards Eng- 
lish investors in South Australian securities, they 
must be blind indeed if they do not profit by the 
lesson which recent events have taught them. 


MacainE Rock Dritts anp Hanp Lazour. 

During the discussion on the paper on ‘* Recent 
Trials of Rock Drills,” by Messrs. Carbutt and 
Davey, read at the meeting of the Institution of 
Mechanical Engineers held on the 20th of March last, 
it will be remembered that the question of the rela- 
tive economies of hand work, as against machine 
drilling, arose (see page 360 of our last volume), Mr. 
Arthur L. Collins, of Basinghall-street, referred to 
his experience in the matter. We now add some de- 
tails of trials in connection with this question which 
we have received from Mr. Collins. The experiments 
were made in Norway in order to get comparative 



































c he | © he . 
s \& | £3 56 oS 
Es 6 | §o & $s. 
ag 8° | @os ‘3 eg 
oS lo } x e's j 
—— g | oss | I oy 
eS oa) SSR | 2 oO 
he if3 2 | Se £E 
fe > Ye » & 
2 |228| 883 | 8 8g 
<—— |4-"| oO | oo <" 
Handboring, aver! fathoms |€s.d.. £38.d. | £8. da. s.d. 
ageof5months| 3 pee tM | 4% << 29 
|(30 per cent. (70 per cent. 
Rock drill, aver- | | of total) | of total) 
age of7 months4fms.5ft.550) 273 | 17 33 
| (45 percent. (55 per cent. 
| | | of total) | of total) 
| | 
esc 38 | ye tices pes lpee 
BR° | 32 |sc° | a [Fed [sees 
> ae ime 2 |Sos (M235 
“ga [om le g |F& [2am [nae 
— 88S | S82 levee | es |B gs |SBR 0 
Bes?| Fes ESSE] Ex [Ses FSB os 
Sac8| 285 |BS23! Sy Bessie ss 
2 fy ad GPF yee eo AevFesmoea 
Ib. Ib. holes in. in. ft. in 
Hand-boring 20} 4} 
Rock drill 3245 7 324 | 43} 4} 13 104 

















* Including all time lost in blasting, &c. 


results of driving a level in exceptionally hard horn- 
blendic gneiss by hand labour and by rock drill. The 
level was driven 6ft. 6in. by 6ft. 6in. in clear by four 
Swedish and Norwegian miners, working two shifts 
of two men each with about ten working hours per 
shift. The men were very skilful miners but had 
no previous experience with rock drills. The hand- 
boring was all single-handed, ? in. steel and 4 lb. 
mallets being used. The rock drill used was a 3} in. 
Cornish drill with air at about 60 lb. pressure. The 
best drill steel obtainable was used. If there was 
any change in the nature of the rock it changed 
slightly for the worse during the trial ; a fact which 
would be to the disadvantage of the machine work. 
The explosives used were dynamite No. 1 and 
gelatine dynamite. These, and all other materials 
used, were paid for by the men at cost price, but no 
charge was made to them for compressed air, or for 
sharpening the borers in either case; neither is 
any allowance made in the figures here quoted for 
interest on capital or depreciation. 


Scorcn Rattways anD STEAMBOAT TRAFFIC. 

A Bill to authorise the Glasgow and South- 
Western Railway to own steamers for passenger 
traffic in the Firth of Clyde has just been passed 
by a Committee of the House of Commons, after 


rival companies to secure this much coveted power, 
notwithstanding that the other two, the North 
British and Caledonian Companies, made great 
effort to get Parliamentary sanction in previous 
sessions. The provision for passengers enjoying 
the lovely scenery in the estuary of the Clyde are 
greater than at any other coasting place in the 
kingdom, but it is not difficult to appreciate the 
advantage of the railway companies running their 
own steamers. The North British line has a 
terminus on the seaboard near Helensburgh, the 
Caledonian has stations at Gourock, Weymss Bay, 
and Ardrossan; and the Glasgow and South- 
Western at Greenock, Fairlie, and Ardrossan. The 
directors of the two former companies run steamers, 
and the arrangements with their respective com- 
panies are such that they are not losers personally, 
should the traflic be other than financially satisfac- 
tory. Now the third rival has got the power, and 
it is difficult to see why the others should not, 
when they next apply. The circumstances 
and arguments are alike in all cases. One or two 
interesting points were brought out in the inquiry. 
In the first place, the South-Western Company 
asked power to make through rates less than for 
local distances. As a matter of fact this practice is 
in vogue at present, but the railway companies run 
the risk of being brought before the Railway Com- 
missioners for infringing two existing Acts of Par- 
liament. The* return fare between Glasgow and 
Ardrossan is 6s., but if the passenger is in a position 
to take a ticket to include, in addition, a delightful 
sail across the Firth to Arran, he will save a 6d., 
the fare for the longer distance only being 5s. 6d. 

That is not an exceptional case. But the com- 
panies are not steamship owners at present, and that 
makes a difference. Hence the necessity for the 
clause, which, as finally amended, provides that 
the through rates, under certain conditions, may be 
less than local fares. Another point is indicative 
of the great rivalry existing. The Caledonian in 
their run to the Ardrossan harbour, from which the 
steamers sail to the lower watering-places in the 
estuary, pass over the metals of a line owned con- 

jointly by them and the South-Western, while the 

latter have an additional and independent line. 

The Caledonian require to pay a minimum propor- 
tion of each passenger’s fare, so that for the 15 miles 
of joint line the Caledonian pay 3s. 1$d., while for 
the other 15 there is 64d. left, the remaining 1s. 10d. 

of the fare to Arran going to the steamer. The 
South-Western, owning a separate line, do not need 
to pay such a heavy toll, and get the whole of the 
money, while at the same time taking Is. 7d. for 
each Caledonian passenger paying 5s. 6d. The Cale- 
donian wished this minimum toll abolished, but 
the Committee did not see their way to do that, but 
included a clause to the effect that the Glasgow 
and South-Western can only reduce rates on agree- 
ment with the Caledonian, whom failing the Rail- 
way Commissioners. Dissatisfaction at this decision 
may induce the Caledonian to challenge the whole 
question in the House. The opposition to the 
Bill was principally to obviate any reduction of the 
number of steamers trading direct from Glasgow, 
which steamers carry passengers at a lesser fare 
than even the railway companies, and to keep them 
from competing the Glasgow and South-Western 
vessels are not to run except in connection with 
trains not to trade further up the Clyde than 
Greenock, nor to any of the distant ports on 
the Firth of the Clyde, served by such well-known 
steamers as the Columbia, Lord of the Isles, &c. 





MELBouRNE.—By census returns just published, it is 
shown that the population of Melbourne is 489,185, or 
11,069 in excess of Mr. Hayter’s estimate at the end of 
last year. The increase during the last ten years has 
been very great, the population having been augmented 
during the decade by over 206,000. 





New Cruiser ror Spanish Navy.—The second of 
three armour-plated cruisers contracted for in June, 1889, 
by the Spenteh Government with the Anglo-Spanish firm 
Martinez, Rivas, and Palmer, was launched on Wednes- 
day, 8th inst. The new vessel is named Biscaya, and is 
similar in every detail to the Infanta Teresa, described by 
us on the occasion of her launch in a last year 
(se ENGINEERING, vol, 1., page 317). The rapidity with 
which these ships have been built, says much for the 
Anglo-Spanish industrial combination. Two powerful 
war vessels have been put into the water in little over two 
years, and the third will be ready for launching in 
October ; this is the more noticeable when the event is 
compared with the fact, as reported in the Spanish Press 
a few days since, that a small gunboat of 750 tons, built 





having been approved by the House of Lords, and 
thus the Apediles Company is the first of the three 





bya private Spanish firm at Ferrol, has just been launched, 
having been commenced in 1888, 


MORISON’S ‘“‘SUSPENSION ” FURNACE 
FOR BOILERS. 

THE great extent to which the development of the 
modern marine engine—involving as it does the use of 
steam at high pressures—has been rendered possible 
by the corrugated furnaces introduced by Mr. Samson 
Fox, is now a well-recognised fact. Excellent, how- 
ever, as have been the results obtained with Mr. Fox’s 
furnaces, we note that the makers, the Leeds Forge 
Company, Limited, are not confining themselves to 
the manufacture of the well-known corrugated section, 
but have lately also undertaken the production of a 
type of furnace which has been devised by Mr. D. B. 
Morison, of Hartlepool, and which has some special 
advantages of its own. 

The sketch annexed shows the section of this new 
furnace, to which the name of ‘‘ Morison’s suspension 





furnace” has been given. As will be seen from this 
section the plate is of uniform thickness throughout, 
and the form somewhat resembles that known as the 
Purves furnace, there being a series of supporting 
ridges projecting into the water space at intervals of 
9in. Between these ridges, however, the material is 
disposed in the form of a catenary curve, the object 
being to secure uniform resistance to collapse through- 
out the length of the furnace. This long curve also 
presents no cavity for the undue accumulation of 
scale, and altogether the design appears to be one 
calculated to give excellent results in practice. 

A furnace of this section (37 in. outside diameter and 
rs in, thick) has been tested by the Leeds Forge Com- 
pany under cold water pressure, and resisted 1140 Ib. 
per square inch before deformation took place. This 
result is equal to that which has been obtained by any 
other form of furnace yet experimented upon, and 
Lloyd’s Registry, for calculation of working pressure, 
allowed the formula of 

1000 x (T-2)_w p 
G.D. 
T. =Thickness in sixteenths of an inch, 

G.D.=Greatest diameter of furnace, 

W.P.= Working pressure in pounds per square inch, 
until the further series of tests now in progress for the 
information of the Board of Trade arecompleted. The 
furnaces are rolled from Leeds Forge mild steel, and 
are now being fitted to several steamers under the 
survey of Lloyd’s and Bureau Veritas. 








Tue Battic Nostn Sea Canat.—The plant used at 
the canal works is very extensive and comprises close 
upon 30 dredgers, 27 digging machines, about 90 locomo- 
tives, some 2700 trucks for the transport of earth, about 
250 tip carriages, 300 hand barrows, 72 lighters, several of 
them steamers, 15 tug-boats, 37 steam pumps, half a 
dozen elevators, &c. Brick works have been specially 
built both at Holtenau and at the entrance into the Elbe. 
The Elbe sluices alone will absorb some 40,000,000 bricks, 
8,000,000 cubic metres of granite ; the sluices are alto- 
gether large and difficult works. The aggregate quantity 
of earth that had to be removed amountéd to no less 
than 77,000,000 cubic metres. The works are on the 
whole progressing very satisfactorily, and it is hoped 
that the canal will in its entire length be navigable in the 
year 1895. The portion between ies and Renzburg 
will, it is thought, be opened for traffic in 1893, 





NEWCASTLE ENGINEERS’ VISIT TO MANCHESTER CANAL. 
—On Friday last a party of about fifty engineers visited 
the Manchester Canal works on the invitation of Mr. 
Leader Williams, the engineer of the works, and under 
the auspices of the North of England Association of 
Students of the Institution of Civil Engineers. The 
various works were visited and the principal features ex- 
plained by the resident engineers on the various sections. 
‘The Pomona Dock was found to be in an advanced stage 
of completion, the whole of the walls of the five trenches 
— carried to their full height, the 28 ft. of general 
canal depth of water below water mark being of concrete, 
the remainder of blue Staffordshire brick with massive 

rnish granite coping. Very little more excavation 
remains to be done beyond a few feet of sandstone. 
The Salford Dock has already several feet of water in it. 
The acreage of the Manchester New Docks is 114 acres, 
with 5} lineal miles of quays. The next sight of interest 
was the large shed in which the lock-gates were being 
built. Those under construction were for the 80-ft, locks 
at Barton, six in number, and weighing 230 tons each, 
and constructed entirely of greenheart timber. At the 
end of this section are the Mode Wheel Locks, one 600 ft. 
long and the second 350 ft., with four sluices for dealing 
with flood water; the lift at these locks is 13 ft. 6 in., 
giving with the locks at Barton, Irlam, and Latchford a 
total lift of 60 ft. 6 in. The swing aqueduct for carrying 
the Bridgewater Canal is well forward, the abutments 
being built to the full height and the steel framework 
with its roller is being rivetted. The company dined on 
Friday evening in Manchester and visited the Eastham 





section on Saturday. 
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SOME STRESSES IN THE ORDINARY 
DERRICK CRANE.* 

To render the results more intelligible the influence 
of the friction of all the parts and some of the secondary 
effects of their weights are explicitly neglected. But in 
any practical case where it might be deemed necessary 
some allowances on the score of these omissions might be 
(and indeed usually are) made; or at the risk of a little 
complexity the weights of the chains for example might be 
introduced as factors in the following expressions. a 

Put w for the load and w, for the weight of the jib. 
Let h be the height of the crane-post and 9 the length of 
the jib between centres; also let / be the (varying) length 
between crane-post and jib pulley centres. For ae 
let us assume that the radii of the pulleys ‘are negligible 
compared with these distances. 

If the weight of the jib be decomposed into two com- 
ponents acting through its end centres, the load referred 
tu the jib pulley centre may be written, say, 

W=wt hu, ; ‘ 4) 

Letting fall the perpendicular p from the crane-post 

ivot on the inclined line of the jib and lifting chains 
a figure), putting @ for the jib angle with the vertical 
and ¢ for the tension of the jib chain, we have by taking 
moments about the pivot centre, 


p(w+t)=W) sin é. ‘ <2) 


p=hsin(@+f) . . (3) 


where £8 is the ange between the jib and the inclined 
part of the jib and lifting chains. Hence 


Wi sind 

“h sin (0 + B) 
= wee 
i “ie 
m2 


But 


wt+t= (4) 


t 


- w 


j w ; . (5) 

h 

(5) may also be obtained by consideration or construction 
of the triangle of forces h J. - 


From the last equation it appears that LA must be 


> wif t is to bealways positive. Now the least value of Jis 
lmin. oy ~—h, 
Hence W and j must be such that 


wit, 5 S58) 


If we neglect the weight of the jib (6) becomes 
goeks os oan oD 
and therefore the length of the jib must be about twice the 
height of the crane-post, in order that there shall be no 
danger of the jib flying up when the crane is employed at 
short radius, 
Returning to (5) it agi that ¢ will be maximum 


: when/ is maximum, This last condition occurs in ordi- 


nary circumstances when the jib is in the position of 
maximum reach, that is tosay, nearly horizontal. Hence 
the maximum tension in the jib chain is 
Ith? 
tax, =W S/ i ~~. « ® 
Let J represent the total axial stress in the jib, thenby 
taking moments about the top of the crane-post 


J.hsin 0=W) sin 6; 


or PaWe. sos 
h 

Consideration of the triangle A j J will of course furnish 
(9) directly. 

It asec, therefore, that the stress in the jib is con- 
stant for all reaches with the same load. 

The resultant force, which represents the combined 
action of the back stays on the crane-post head, lies in 
the intersection of the vertical plane through the jib 
and the plane of the back stays. Call this force R; and 
let a be the length of the back stays, and 6 the length of 
the sleepers. Farther let y be the horizontal angle 
between the back mors, and a the angle between the 
vertical plane through the jib, and the vertical plane 
through! the crane-post which bisects the angle between 
the back stays. Then dropping a perpendicular g from 
the centre of the crane-post pivot on the line of R and 
taking moments about the same point we have 


g R=W) sin 6. ‘ ; . (10) 
Put Cy for the stress in the mene in the part below 
the chain barrel and reso‘ve vertically ; then 
Cot (t+) 2 on 0 =Reosd, . . (11) 


where 5 is the angle between R and the axis of the 
crane-post. But 


sin 6 =f; and cos 6= a/ 1-@. 


Hence ny 
C)=R oe. (t+ woo 6 oe. | ee 
Therefore, from (10), 
Cy = Wisin oven — (¢ + w) icon @-h. (13) 
and from (5), 
* Notes of an ovens lecture delivered in the Univer- 


sity College of South Wales, Cardiff, by Prof A. 
Elliott, D.Sc, (Edin.). Ce ree 


Cy = Wisin on/ 1_ 1 __W (& o89—h), (14) 
g h 
An inspection of (14) shows that C) will be maximum 


when qg is minimum and @ = 3 .. Let qmin, be the corre- 


sponding value of q; and the maximum value of the 
stress in the crane-post below the chain barrel is 


are Lee 2 ee ee ee 
Q*min. he 


Now, by describing a sphere with the crane-post pivot 
for centre and touching the plane of the back stays, it 
appears at once that the minimum value of gis equal in 
length to the radius. Hence[by inspection or by putting 
a = (in (24)] 
hb cos ¥/2 


VIE+UF COs? 7/0 


quia, = - 


Hence 


max.C = W { 7 — ly 1 S . . (16) 

If, again, C, be the stress in the crane-post above the 
chain barrel, evidently 

C, = Co +t+ 

Hence from (8) the maximum stress in the crane-post 

above the chain barrel is _ 
maz.Q) = max.Cy + W arte 

_—w if, ,—3 + V+ = 
eWiltteenh —; k . az) 

Now as regards the maximum stresses in the back stays. 
The angles measured horizontally between certain planes 
have been denominated respectively a, y, and /,: let the 
angles between the same planes measured in the plane of 
the back stays be denoted correspondingly by a}, y', and 
y'/o. Then if Aj, As, are the stresses in the back stays 
R, Aj, and A» must be in equilibrio : hence 


R=A,_8in 7! . . (20) 
sin (y!'/2+a!) 


b sin ¥/: 
sin ij, ain als | 


But 


VeP+h 
ian io = 
cos +y'/2= ee | | 
Nb? +h? 
b cos y/. tan a 
ate cos? ¥/2 sec? ath? | 





sin al= 


cos a! = a ee 
n/ b? cos? y/2 sec* a+ n* 
Hence 
=A — 2 — NP cos? 7/4 +h? 00s? a 
n/+h? cos a+ cot Yiesina * » (23) 
taking A to be the stress in the back stay towards which 
@ increases positively. 


The length of the perpendicular g from the foot of the 





crane-post on the line of action of R is given by 


h b cos ¥/ 
= (24) 
AT h? cos? a+b? cos? 7/5 
7 2hb ee. oe 25 
a cosa +coty/,sina ~ (25) 
Hence from (10) i 1. si 
_wien, VPA? 0084+ coty/, sina 
A=W/jsing a 008 Y/» 
Now 








(26) 


. f cos @ + cot y/. sin a 
is maximum when 
: — sin a + cot y/,cosa=0; 
that is to say, when 
_ a= nl, — 2 
Therefore the maximum value of A 
. i3 4. bi 
Amax. = WwW J v6 = » 
bhsiny 





Under ordinary circumstances it is plain that sin 7 

should have its greatest value, or 
y=9deg. . : : 

In this Jast case 4 ma 
a a 1 
Amax,=W j 7 + Be 

It is further to be noted that the minimum value of A 
is given by 


. . (30 


° A min = — Amax. 5 
and consequently if the jib be supposed capable of 
performing a swing of 360 deg., a total compressive 
stress equal to the maximum tensile stress has to be pro- 
vided for in the back stays. Practically, however, the 
jib cannot pass into the back region between the stays. 
Hence giving @ the value 7+ /z 
A nin.= -Wj ie + . . (31) 

which is independent of ¥. 

_ Amax. being known, the maximum value of B, the stress 
in the sleepers, is given by 

Binax. = Amax. 


“SS ae 


: sin’ y h 
Practically B cannot be less (or negatively greater) than 
ey Sj 
Buin. = The ° . > (33) 


by reasoning similar to the preceding. It is to be ob- 
served that this last stress is a tension. 
If K is the least back balance weight 


K=wWi-8 2. . (4) 


where S, is half the sum of the weights of a back stay and 
a sleeper. 

When the jib has the full available practical swing a 
balance weight may be required at the crane-post pivot of 
amount 

Ww -- S, ore Fen oe 
where 8, is the sum of the weights of the crane-post and 
attachments together with the weight of a back stay and 
half the weight of the jib. (35) usually turns out nega- 
tive, showing that as regards this point the crane is self- 
balanced ; but it is well to examine each case, 
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MICHELE’S CRANK DEVICE. 


TueE above illustration represents a device for 
overcoming the objection to single-cylinder engines 
on account of their liability to stop on the centre. 
By this arrangement it is impossible, for directly the 
pressure is applied the end of the connecting-rod slips 
down a slot in the disc, and the engine is off. The 
action is precisely the same at both ends of the stroke, 
which is limited by the end of the slot nearest the rim 
of the disc, thus as small clearances can be employed 
as with a fixed crank-pin. The slot spring is so 
proportioned that it will not yield until the 
whole boiler pressure is acting on the piston, 
therefore there is no movement except when an 
attempt is made to stop on the centre. In the illus- 
tration the crank-pin is rigidly fixed to the connecting- 
rod end, being in one piece with it, and the brass (of 
which there is only one) slides in the slot, and is kept 
up to its work by the spring. It will be noticed that 
by this arrangement the thrust is always in one 
direction (that is to say, on the half brass), and, there- 
fore, there can be no travel. A spare brass is carried 
in the slot, and forms the cupped plate to hold one 
end of the spring. 

The idea, of which there are several modifications, is 
applicable to other machine besides steam engines, 
and has been patented by Mr. V. de Michele, of 14, 
Delahay-street, Westminster. 





INDUSTRIAL NOTES. 

THERE appears to be a feeling of unrest in some 
branches of industry, such as always arises when the 
first indications of a decline of trade begin to be mani- 
fest. These indications are not as yet very serious in 
many trades, but they may develop rapidly. The slack- 
ness comes at an inopportune time when the whole 
trade is rapidly changing its conditions from a domestic 
industry to the factory system. In Leicester the 
change commenced to take effect at the close of last 
week. Workshops had been provided by many of the 
employers, some were completing the necessary work- 
shop accommodation, others were lagging behind. 
In some districts strikes are pending, in others an 
arrangement has been effected on terms mutually 
agreed upon. Thus the two great industries, the 
tailors and the shoemakers, which have so long survived 
as domestic industries, practically end the domestic 
system this year, or are in the transition state. 
There is a distinctive tendency in this direction in 
other trades, where formerly there was resistance to 
the extinction of the domestic workshop system. 
This tendency is manifesting itself in the nut, bolt, 
and chain trades, in Staffordshire, although very 
slowly and gradually. Among the laundry workers 
the tendency is in the same direction, The inevitable 
result of this movement will be the concentration of 
work in fewer hands, but it will be carried on under 
better conditions ; the hours will be more regular, and 
probably shorter; and it is also probable that there 


will be less dissipation under the new systen than under 
the old. 











The condition of the engineering trades throughout 
Lancashire has undergone but little change, but such 
change as is noticeable indicates less activity than had 
characterised these industries during the first six 
months of the year. Business in the iron trade is slow 
and flat, but makers’ quotations are well maintained, 
although there is a good deal of underselling to secure 
the new orders given out. Singularly enough there is 
a decided disposition on the part of makers to stiffen 
up prices as regards manufactured iron and steel; but 
it is said that this is due to the fact that manufacturers 
find that it is impossible to lessen the cost of produc- 
tion to any appreciable extent and consequently they 
are indifferent about selling, at the unremunerative 
rates prevailing for some time past. 

In the Sheffield and Rotherham district a languid 
tone prevails, both in the heavy iron trades and in the 
steel industries. Nevertheless, most of the trades are 
well employed, although the consumption is what they 
term merely from hand to mouth. The agricultural 
implement makers are generally active, more business 
being done in these branches than usual at this season 
of the year. The cutlery trades show a slight im- 
provement in some departments. The strike at 
the Washington Works of Messrs. Wostenholm and 
Co., which had extended over eleven weeks, was 
settled in a manner which does credit to all concerned. 
The men had been on strike so long that the strain on 
the funds of the union was being severely felt. The 
length of time and the number of men involved, about 
400, led the union to seek for credentials from the 
Sheffield Trades Council to appeal to the trades of the 
United Kingdom. Refore giving the credentials sought, 
the Council sought an interview with the firm, in 
order to see if a settlement could be arrived at. The 
firm readily granted an interview. After a couple 
of conferences with the directors, an agreement 
was arrived at, mutually satisfactory, and the men 
resumed work on the following Monday. There was 
no ill-feeling, no recrimination, and no victimising on 
the part of the firm. A very conciliatory conference 
was held between the tramway employés of Sheffield 
and the local directors of the Sheffield Tramway Com- 
pany, Mr. H. J. Wilson, M.P., and some town coun- 
cillors being present with the view of insuring shorter 
hours. The interview was an amicable one, the matter 
being referred to the full board at its next meeting. 
The wiremen have secured an advance of from Is. to 
2s. per week, the labourers in proportion, and all the 
men a reduction of working hours from 56 to 53 hours 
per week. 





The general condition of trade in the Birmingham 
district is fairly good in all branches of the camming 
and cognate trades, and in most of the local iron an 
steel and hardware industries. Several firms have 
been following the lead of Messrs, Tangye Brothers 
by conceding the 53 hours per week, without a 
strike, and without much friction. At a labour demon- 
stration recently held, it was resolved to support a 


labour party and policy, and to secure more extended 
representation in the House of Commons. The legal 
eight-hour day is not favourably received generally in 
Birmingham. 





In the Walsall district the awl-blade makers are on 
strike fora price list with the leading firms, the latter re- 
fusing to give way. The dispute has been going on 
for months, The bit forgers and filers are also still on 
strike, every effort even to bring about a conference 
having failed. The padlock makers are agitating for 
a uniform price list, and a conference with that view 
was held a few days since with the employers, but no 
agreement was arrived at. There was, however, a 
friendly conference, which means a good deal. The 
gas workers and the bricklayers’ labourers of Walsall 
have come to an arrangement to recognise each others’ 
unions and cards, so as to avoid any collision or dis- 
pute. The harnessmakers and their employers seem 
to be on good terms, for the latter were represented at 
the dinner of the former. 





The dispute on the Clyde has taken a rather serious 
turo. It will be remembered that notices of a reduc- 
tion of 74 per cent. were given, which expired at the 
end of May. The executive of the Boilermakers and 
Iron Shipbuilders, at an interview with the employers, 
reduced the reduction to 5 per cent. Some of the men 
revolted, and a strike took place of a few days only, 
when the men were ordered to return to their work, 
the reduction itself being delayed for a short time. In 
the end an agreement was entered into be the em- 
ployers and the officials of the union by which the 5 
per cent. reduction was to take effect from August Ist, 
and continue till the end of the year. The men were 
dissatisfied with these terms, alleging that they should 
have been consulted before the agreement was made. 
The dispute eventuated in a strike of about 5000 men 
towards the end of last week, which affected about 6000 
hands, including apprentices. 


The strike of iron-plate workers at Messrs. Davis 
Brothers, the Crown Galvanising Works, Wolver- 
hampton, has ended in a victory for the men. After a 
strike of four weeks they returned to work at 20 per 
cent. advance. The firm wasasked to receive a depu- 
tation of their own employés; this they consented 
to do. The interview ended satisfactorily, by the 
firm ——— to pay the bye-list, as a minimum, with 
10 per cent. bonus added, and a 10 per cent. bonus on 
all other work made by the members. This arrange- 
ment was effected in so friendly and amicable a man- 
ner, that the wonder is that the strike was not averted 
originally. 





The very unseemly and somewhat bitter dispute 
between Mr. Sutherst and the London Trades Council 
throws a side light u some recent labour move- 
ments and disputes. The dispute is as to the relative 
service of Mr. Sutherst and the Trades Council in 
connection with the recent ’bus strike, and also as to 
the collection and expenditure of the funds. Both 
parties demand a balance-sheet, showing the income 
and how it was expended. Some very serious charges 
are made in this connection, one man being said to 
have charged no less than 30/. for cab hire in one 
week! The meeting which was to have taken place 
at the Victoria Hall on Saturday night last was not 
held, the hall being refused at the last moment. The 
London General Omnibus Company, it is stated, 
intend to adhere strictly to the terms of the Mansion 
House agreement, and to employ relief men for one 
or two journeys per day. Some of the men seem to 
be averse to the arrangement. The London Road 
Car Company’s men have petitioned for alternate 
days of fifteen hours and nine hours respectively, in 
preference to a twelve hours’ day. Mr. Sutherst is 
averse to this arrangement, so also are most of the 
labour leaders. It certainly looks suspicious that 
the men should strike for a regular day of twelve 
hours, and then agree to work a day and a half one 
day, with shorter hours on some other day, except as 
a temporary arrangement under special circumstances. 
The introduction of the ticket system seems to have 
borne fruit. The takings have increased by 1900/. in 
one week, the first full week after the strike. This 
looks as though the revenue will increase by 100,000/. 
a year, a larger sum than was ever contemplated. The 
company and the shareholders will thus benefit largely 
by the change. 





The annual report of the Yorkshire miners is lengthy, 
and valuable in many respects. It states that the 
union has 57,000 members, and 100,000/. in funds. It 
advocates the sending in of twenty members to Par- 
liament at the next election from the mining dis- 
tricts alone, at 400/. per annum each man, and 500/. 
for the election expenses. This policy is urged as 
the only means of securing for the mining popula- 
tion that protection which they need, and the enact- 
ment of an eight hour day for miners. The report states 
that, while thecoalminers have secured an advance of 








40 per cent. in the rates of wages, the coalowners have 
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secured an advance of 27,000,000/. over and above 
the ordinary profits in the coal trade. The average 
advance in price is taken at 3s. per ton, but in 
numerous instances it is much more. The report says 
that the miners have nothing whatever to do with the 

eneral Eight Hours Bill, but they stand fast by the 

lines Eight Hours Bill, and also by the Coal Mines 
Amendment Bill. 

A mass meeting of several thousands of miners was 
held at Atherstone on Saturday last, at which a reso- 
lution was passed pledging the men to support the 
Eight Hours Bill. 

The Durham miners held their annual gathering on 
Saturday last. It was attended by several members 
of Parliament and others. This is usually one of the 
most imposing demonstrations of the year, and the 
turn-out is creditable to the men and tothe union. 

Some 1500 miners in the Lancashire district have 
given fourteen days’ notice to terminate all contracts, 
the dispute being over dirt deductions. An interview 
was arranged with the proprietors, and itis hoped that 
a strike will be averted. The dispute affects the 
collieries of Messrs. Fletcher, at Little Lever and Rad- 
cliffe. 

Serious labour disputes are anticipated at the Bed- 
lington collieries over the house rent question. Attwo 
other large collieries in Durham, at Murton and Win- 
gate, there are strikes, at the first over the deputy 
question, at the latter over a technical matter relating 
to the ‘‘pick-tubs.” Both strikes have taken place 
without the sanction of the Durham Miners’ Associa- 
tion. There are also some disputes in other colliery 
districts. 


More troubles at the docks, but no serious disturb- 
ances. It appears that the stevedores observe the first 
Wednesday in July as a general holiday. This hap- 
pened on the first day of the month, and some of the 
stevedores weie required to work on that day in order 
that the P. and O, Company’s steamer, the Mirzapore, 
with the Indian mails, had to sail on July 2. The 
men refused to work unless they were paid double 
time; this the company would not assent to. The 
men therefore left work, and the company engaged 
federation men to load the vessel. When the steve- 
dores appeared on Thursday there was no agent of the 
P. and O. Company to engage them. They were not 
refused employment, but were told that they must 
apply for work either at the company’s offices or at the 
Albert Docks. The Shipping Federation men con- 
tinued the work on the Thursday, loading all the com- 
pany’s vessels, The Allan Line seem to have had a 
similar experience. On Tuesday the ‘‘ coalies ” on the 
Brazilian, hearing that federation men were to coal 
the Richmond Hill, struck work, with the result that 
they were replaced by federation men. Thereupon 
the stevedores refused to continue at work loading the 
same ship; they were then replaced by federation 
men. Feeling ran high in consequence of these dis- 
putes, but the presence of a large force of police pre- 
vented any disturbance. 


The dockers were again in evidence before the 
Labour Commission, the municipal workshops ques- 
tion and the support of the aged being the two chief 
items of interest. ‘The dockers’ representatives do not 
appear to have thought out either of these questions, 
for the evidence of the witnesses was indeed not 
evidence at all, but the expression of a vague aspiration 
after the unattainable. Mr. Tillett, for example, was 
in favour of finding support for the aged and infirm 
from the imperial taxes, which would simply mean the 
support of the poor by the poor, inasmuch as the 
larger proportion of the taxes is contributed by the 
masses, whereas the rates are paid by the richer por- 
tion of the inhabitants in a larger proportion than the 
poor. Such evidence will not aid labour very much, 
even when taken by a Royal Commission. 


The strike of carpenters and joiners in London 
threatens to spread. The determination to strike a 
number of other firms has resulted in some of those 
named in the list conceding the men’s terms, Of the 
twenty-nine fresh firms selected, six agreed to the 
demands of the men. The outlook, however, is not 
encouraging, for the Master Builders’ Association 
maintain their attitude of masterly inactivity. 

The building operatives cf Cambridge came out on 
strike on Saturday last for an increase in the rates of 
wages, and a new code of working rules, 

The London Trades Council has resolved to inquire 
into the operation of the Alien Act, and the laws of 
other countries, with respect to the immigration of 
pauper labour. 

The carriers of the Parcel Delivery Company have 
received such concessions as will satisfy them for the 
present. The increased rates are from 1s, to 2s. per 
week, the latter predominating. 

The exact advance upon recent rates of pay in the 
tailoring trade, by the new log, is not easy of definition, 
as it affects so many items, but presumably the average 
may be taken to be from 74 to 10 per cent. as the 





interim advance by those not able to pay on the log 
prices from Saturday last is 74 per cent. 

The Austrian trade unionists were represented by 
298 delegates at their recent congress, from 200 unions, 
consisting of 30,000 members. ‘They have resolved to 
organise their trades on the same lines as those in 
England. The objects are to be social and industrial 
rather than political. In Hungary similar progress is 
being made. 





THE LONDON AND BRIGHTON RAILWAY 
BRIDGES. 

Tue following report by Sir John Fowler is appended 
to Major-General Hutchinson’s report to the Board of 
Trade on the accident that occurred in May last at the 
Portland-road (Norwood) Bridge of the London, Brighton, 
and South Coast Railway, which we published in a recent 
issue. 

a Gener pees, Queen Anne’s Mansions, 
Westminster, 8.W., June 17. 

‘** Gentlemen,—Mr. Banister has supplied me with full 
information respecting the cast-iron bridges on the 
Brighton Railway and its branches. 

““The total number is 171, of very varied size and 
character. 

**T have not thought it necessary to make rolling-load 
tests personally, partly because such tests, if properly 
done, would involve a long time and much interference 
with traffic, but chiefly because I find such tests have 
been carefully made from time to time by your engineers, 
and the deflections observed. 

“*These tests, with deflections, have been supplied to 
me, and I find they agree with the results of my calcula- 
tions of what the deflections ought to be. 

“‘T have, however, personally inspected the Victoria 
Bridge over the Thames, the Ouse Viaduct, the Shoreham 
Viaduct, and several typical bridges. 

‘*The Victoria Bridge is a strong and good bridge in 
every respect, and will be so for very many years. The 
timber of the permanent way now requires renewal, and 
this is being done. 

“Being an arch bridge, passing trains cause a move- 
ment which may be termed ‘vibration’ as distinguished 
from the movement or deflection of an ordinary girder 
bridge, which has less vibration, although probably more 
movement. 

**No anxiety whatever need be felt about the Victoria 
Bridge. 

‘*T walked over the ground of the site of the Ouse 
Viaduct and examined every pier and arch. I found this 
fine structure, which is exceptionally strong, in excellent 
condition. The few bricks in special places which have 
been affected by weather have been promptly replaced by 
new bricks set in cement. This work of reparation is 
very trifling, but is evidently never neglected, and the 
viaduct is maintained in the same sound state of efficiency 
as on the day of its completion. 

“The Shoreham Viaduct consists of thirty-six spans of 
30 ft. each, with cast-iron girders resting on timber piers. 
The time has arrived when this viaduct would require re- 
newal in a few years by substituting iron cylinders for tim- 
ber piers, and wrought-iron girders for cast-iron. Irecom- 
mend, however, that this renewal be carried out as soon 
as arrangements can be made, and whilst the viaduct is in 
a perfectly safe state. Being a work of some magnitude 
it will occupy longer time than any other work of renewal, 
and I think it will be more convenient and economical to 
construct a new viaduct alongside the old one, and thus 
avoid all interference with traffic, and afterwards connect 
the ends with the old line by short curves. 

‘** Besides the Shoreham Viaduct there are about twenty 
bridges which, in my opinion, should be reconstructed by 
the substitution of wrought-iron (or preferably steel) or 
cast-iron during the next twelve months, or sooner if 
possible, and about sixty other bridges should then be 
reconstructed. 

‘** Before any actual steps are taken with reference to 
the works of any bridge, I advise a very early conference 
with Mr. Banister, the manager of the traffic department, 
myself, and Sir Benjamin Baker, with a view to settle 
the best order to be taken with the work, having refer- 
ence to traffic convenience, season of the year, and other 
considerations, it being understood that all the eighty or 
eighty-one bridges are to be reconstructed in the shortest 
time reasonably possible, and not exceeding two to three 
years from the present date. 

“*The advice given in this report for the gradual recon- 
struction of the bridges is based upon considerations 
affecting the vast majority of railways in the kingdom, 
viz., the great increase in the weight of modern locomo- 
tives, ped es superior endurance of wrought iron or steel 
as compared to cast iron when high speeds, heavier 
engines, and consequently a greater vibratory action has 
to —_ for. 

‘*The result of my investigation does not indicate any 
unusual weakness in the Brighton bridges, which are 
neither better nor worse in that respect than those on 
similar lines of railway at home or abroad. 

“Tam, &c., 
* JOHN FOWLER. 

**To the Directors of the London, Brighton, and South 

Coast Railway.” 








WIDENING THE Surz CaNAL.—The Suez Canal is being 
widened in some parts to the extent of 50 ft. The 
widening had been completed at the close of 1889 for a 
distance of about ten miles from Port Said. In the 
course of last year the widening was completed for a 
further distance of five miles. By the close of 1891 the 
widening works are expected to reach a point 22} miles 
from Port Said. 





LAUNCHES AND TRIAL TRIPS. 

On the 23rd ult. there was launched from the ship- 
building yard of the Naval Construction and Armaments 
Company, Limited, Barrow, the second of three new pas- 
senger and cargo steamers they are constructing to the 
order of the British and African Steam Navigation Com- 

any, of Glasgow. The dimensions of the vessel, the 
anda, are : Cnatk 328 ft. ; breadth, 39 ft. 3 in. ; and 
depth, 25 ft. 6 in. Amidships arrangements are made to 
carry 45 first-class passengers. The engines will be of 
the triple-expansion type. 


The paddle-steamer Lorna Doone, built by Messrs. 
Napier, Shanks, and Bell, Yoker, to the order of Messrs. 
Edwards, Robertson, and Co., Cardiff, proceeded on her 
trial trip on Friday, June 26. The vessel has been built 
for the passenger service on the Bristol Channel, and her 
dimensions are: Length, 230 ft.; breadth, 26 ft.; depth, 
9 ft.6in. The measured mile was run in somewhat hazy 
weather, yet a rate of 174 knots was on. attained. She 
has been subdivided into compartments by seven water- 
tight bulkheads, so that she is practicably unsinkable. The 
engines, which have been supplied by Messrs. David 
Rowan and Son, are compound diagonal, working on 
two cranks, with horizontal multitubular boilers of extra 
size. 


On the 27th ult. there was launched from the Naval 
Construction and Armaments Company’s yard at Barrow 
the first of three steel screw none and cargo 
steamers, being built for the West India and Pacific 
Steamship Company, of Liverpool. The dimensions of 
this vessel, the West Indian, are: Length, 318 ft. ; 
breadth, 40 ft.; and depth, moulded, 28 ft. All the 
necessary requirements for the American Passengers’ Act 
are provided, and there is accommodation amidships for 
15 first-class passengers. The deadweight carried will be 
over 400 tons, and she will be propelled by triple-expan- 
sion engines with cylinders 24} in., 39 in., and 62 in. by 
45 in. stroke. The vessel will be chiefly engaged in the 
West Indian cotton trade, for which she has been spe- 
cially constructed. 


On the 1st of July, Mr. D. M. Cumming, Blackhill 
Dock, Glasgow, launched a steel fore and aft screw ferry 
for the Clyde Navigation Trustees for cross harbour 
traffic. The dimensions are : 57 ft. by 12 ft. 6 in. by 4 ft. 
2in. The engines have been.supplied by Messrs. Thesson 
and Camelbak Parkhead, Glasgow. 


There was launched on the 4th inst. by Messrs. Hall, 
Russell, and berdeen, a steel screw steamer of 700 
tons, fitted with triple-expansion engines of 95 horse- 
ae nominal, for Messrs. John T. Rennie and Son, of 
London. 


Yesterday afternoon there was launched from the yard 
of the London and Glasgow Engineering and Iron Ship- 
building Company, at Govan, a steel screw steamer named 
E. Sang for the coasting trade in China. The new vessel, 
which has been built to the order of the Indo-China Steam 
Navigation Company, Limited, is of the following dimen- 
sions: Length between perpendiculars, 260 ft. ; breadth 
of beam, 36 ft.; depth of hold, 22 ft.; tonnage, gross, 
about 2200 tons. The engines, which are being supplied 
by the builders, are of the triple-expansion type, and 
embody all the latest improvements, having cylinders 
20 in., 32 in., 52 in., by 39 in. stroke. 

The second-class cruiser Melampus, built by the Naval 
Construction and Armaments Company, Limited, at 
Barrow, has undergone her trials. The trial under natural 
draught lasted eight hours. Commander Neald was in 
command, and the sea was as smooth as a millpond. The- 
result of the steaming was even more successful than that 
of the Latona by the same contractors. The maximum 

power recorded was was 8080, which was during the first 

our when the stokers were fresh, and the minimum 7292, 
the mean of the eight hours giving an indicated horse- 
power of 7656, with an average of 135 revolutions, as com- 

yared with 7261 and 137 revolutions in the case of the 

zatona. The contract required an indicated horse-power 
of 7000. The pressure of steam in the boilers was 147 lb., 
and the mean vacuum 274 in. The approximate result as 
to speed was 18 knots. Everything worked splendidly, 
but there was more vibration than was pleasant, owing to 
the faulty distribution of the ballast, and the fact that 
the vessel was within 6 in. of being at her trial draught. 
After an interval of four days the forced draught trial 
was made, and lasted for the same number of hours. The 
performance of the machinery on the first trial so 
thoroughly satisfied all concerned that such great power 
was not attempted. At the conclusion of the four ov 
run the following mean results were worked out: Steam 
in boilers 146.7 lb., vacuum 26.8 in. and 26.1 in., revolu- 
tions 140 and 141, and collective indicated horse-power 
9093, being 93 beyond the covenant. The average air- 
pw was equal to 1.28 in. Mr. A. Blechynden, the 

uilders’ engineer, was in charge of the machinery, which 
washisowndesign. The steering geartests were very satis- 
factory. The rudder was put over hard$astarboard in 
13 seconds, from starboard to port in 27 seconds, from port 
to starboard in 20 seconds, and from starboard back to 
midships in 14 seconds. 





BELGIAN Coat Exports.—The exports of coal from Bel- 
gium in the first four months of this year amounted to 
1,486,704 tons, as compared with 1,430,017 tons in the 
corresponding period of 1890 In these totals the exports 
to France figured for 1,255,219 tons and 1,193,839 tons 
respectively, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ‘ACTS 1883—1888. 


The number of views given in the —— Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given tn italics. 

— of cifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. RRapER LAck, Esq. 

The date of the advertisement of the oonatones of a complete 
yet ation is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

a person may at any time within two months from the date of 
the advertisement of the opt of a yplete speci, ion, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, 


8963. W. H. O. Taylor, Banbury, Oxon. Valve 
Gear. [lld. 16 Figs.) June 10, 1890.—A!, A? are circular valves, 
and A3, A4 are the exhaust valves. On the spindles of the valves 
Al, A2 are fixed the levers B!, B2, the ends of which ride on oscil- 
lating arms Cl, C2 held against the catch extremities of levers 
Bl, B2 by the springs Z1, and have catches gearing into notches 
EI, E? on the oscillating arms C1, C2. The levers Bl, B? are 
moved backwards and forwards, and turn the valves Al, A2 
through the necessary travel for opening and closing the ports by 
means of the levers F!, F2, and G1, G2. The levers G!, G2 have each 
three arms, one of which rides on revolving discs H1, H?, upon 
which are projections I. The operation of turning the valve Al 
has been effected against the action of a spring K until one catch 
engages with the catch E', the projection I has then passed 
contact with the arm of the lever G', leaving the lever G' free to 
fa}l on the plane of the disc H', which it does immediately the 
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catch is disengaged from the catch E!. The oscillating lever 
works on the centre P, upon which is placed another lever Q 
which is also free to oscillate by the connection with one end to 
an eccentric-rod R. On the bosses of these levers are projections 
M1, M?, which at the fullest travel of the lever Q meet, but at any 
other position leave a gapat L. When the gap L is closed the pro- 
jection M2 on the boss of the lever Q butts against the projection 
M1, and the two levers thus form a rigid bell-crank lever, and the 
end of the lever C! having the notch E! will be depressed, and this 
releases the catch E! from the catch on the lever B!, which 
shuts the valve Al by means of the spring K. If the insertion of a 
wedge is effected into the gap L the release of the valve would be 
earlier. This is accomplished by the action of a governor, which 
introduces into the gap L a wedge N, thus the cut-off of the valve 
A! varies as the travel of the wedge N, and therefore as the speed 
of the governors O, O. (Accepted June 3, 1891). 


9457. A. Steven, Glasgow. Safety Relief Pressure 
Valves. (8d. 2 Figs.) June 18, 1890.—The valve chest A has 
a branch Al above the valve, and branch and flange A!! below for 
attaching to the mains where concussions are to be prevented. This 
branch A" has a turned valve seat A? and lift valve A% fitted 
under the lower end of a hollow spring-loaded cylindrical stem B 
having the stem All! working in a part A4; and the valve A’ 
when raised would open into the lateral branch A!, leading to an 
escape pipe C jointed thereto, sufficiently to relieve the pressure 
when shocks occur and be closed again by the loaded spring B'. 
The part ASis fitted with a cup leather B? and with an inverted metal 
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9457 
cup embracing the spring B! and having its lower end B fitted 
in the cup stem All, the spring B! being of sufficient strength to 
load the valve A’ to the desired pressure. A screw stud B'! is 
fitted in this spring valve chest so that by screwing in this stud 
B" the piston B2 would be screwed down on the spring B! and 
fixed there, leaving a slight pressure water space at B3 between 
the piston B? and the close upper end of the cylinder A5, above 
the piston B2 with a port a leading into a channel a! entering at 
a* into the branch A™!. This upper port a is fitted from the 
outside with a conical screw valve a? to regulate the admission or 
emission of the water from below. (Accepted June 3, 1891). 








ELECTRICAL APPARATUS. 


11,499. A, E. Wadley, 
Machines adley, London. 


1 o Electric 
{Sd. 3 Figs.) July 23, 1890.—The armature A, 


which has polar extensions B, B, is mounted on the spindle C, C, 
revolving in bearings D, D. The armature revolves between the 
poles S, N, S of the field magnet, the centre pole N being hollowed 
out soas to embrace the upper half of the armature, and the polar 
extensions of the armature B, B pass through borings in the out- 
side pole-pieces S, S of slightly larger diameter than the exten- 
sions so as to allow the armature to revolve freely in the borings 
and at the same time to communicate magnetism to the body 
of the armature through the medium thereof. The polesS, N, S 














are magnetised by the cores wound with coils E, F, G and joined 
together by the yoke H. The pole-pieces are magnetised with 
the centre pole N of opposite sign to the outside ones S,S. The 
armature is of a cylindrical shape built up of a number of soft 
iron discs d, d, &c., rigidly strung upon a soft iron bar e mounted 
upon the spindle s, s. These discs are insulated from one another, 
but are in magnetic contact with the bare. The ends of this bar 
protrude from the body of the armature and the wire wound 
thereon and form the polar extensions B, B long enough to reach 
to the side pole-pieces 8,8. The body of this armature is over- 
wound with wire coils w joined up to the commutator h. (Ac- 
cepted June 8, 1891). 


GAS ENGINES. 


10,952. S. Griffin, Bath, Somersetshire. Regulat- 
ing and Governing the Admission of Gas and Air 
into Gas Motor Engines. (8d. 3 Figs.) July 14, 1890.— 
A valve is introduced into the air supply passage between the gas 
inlet and the atmosphere, the motion of which is controlled by 
the governor, so that whenever the supply of gas is decreased by 
the action of the governor the air valve is simultaneously opened 
in about the same proportion, so that throttling is prevented and 
the cylinder is allowed to freely charge itself with air only. The 
valve spindle A carries the gas valve B and the air valve C, the 
latter being adjusted by means of the lock nuts D, D. The casing 





E has an air supply F, a gas supply G, and a delivery H leading 
to the cylinder. When the engine is running below its normal 
speed the valves by the action of the governors will be as shown 
in Fig. 1, the gas passing by B and the air by C will mix in the 
passage H, flowing thence into the motor cylinder, where it ope- 
rates in the usual way. When the engine exceeds its normal 
speed the governors will raise the spindle A, closing the gas valve 
B, at the same time fully opening the air valve C (Fig. 2). Air 
alone now passes freely into the motor cylinder at each charging 
stroke of the piston until the normal velocity of the engine is 
again reached, when air and gas is again admitted. (Accepted 
May 20, 1891). 


11,755. J. Richardson and W. Norris, Lincoln. 
Gas or Vapour Engines. (8d. 6 Figs.] July 28, 1890.— 
This invention refers to the igniting, starting, and governing 
arrangements of gas motor engines. The igniting valve opening 
communication to the hot tube B consists of a pin C having two 
seats D and E, one of which, D, opens and closes the port A leading 
from the engine cylinder to the hot tube, while the other, 
E, forms a cushion and is held hard against its face M by the 
explosion, so as to prevent exit of the gases under explosion 





pressure to the atmosphere. The connection between the actuat- 
ing lever and the valve C is arranged that the explosion occurs 
before the external seat E is pressed home to M. This is accom- 
plished by causing the lever F, which controls the ignition valve, 
to act in one direction only against the end of ascrew G, leaving 
a gap O between the lever and the stirrup-piece P, so that the 
pin valve is free to move outwards to press against the exterior 
seat M, resisted only by the spring Q in the spring case L. 
(Accepted May 27, 1891). 

6727. D. W. Van Rennes, Utrecht, Holland. Petro- 
leum es. [6d. 3 Figs.) April 18, 1891.—This invention 
relates to petroleum engines for use as motors for road car- 
riages, &c. The cylinder A with valve motion is connected to two 
round vertical rods B, B, which bear on the axles of the tricycle 
wheel C. On both sides of the wheel axle are fitted cranks D, D 
connected by crank-rods E to the hollow piston F. On the wheel- 
axle is also arranged a pinion a, which through a spurwheel 5, 
cam c, and rod d actuates the exhaust valve e. Immediately over 
the wheel C the rods B, B support a plate H on which a hollow 
cylinder K is fixed which passes into the hollow piston F, and in 





the lowest position of the piston reaches up to its top, so as to 








nearly fill it when in this position. The piston F passes through 
packing i into the cylinder A. The piston F is cooled by the 
air, which enters it at every upward stroke, and is driven out 
again at the downward stroke. On the top of a cylindrical box L 
the air and petroleum inlet valve box M is arranged from which an 
open tube & extends nearly to the bottom of a wider tube /, the 
upper end of which communicates with the cylinder A, and in the 





























bottom of which is screwed a narrow tube mm closed at its bottom 
end. A lamp N fed from the reservoir O serves to heat the 
tubular igniting device im, l,k, a conical hoop, concentrating 
the heat towards the tube m. Air for the lamp enters the cylin- 
drical box L through holes g. Air enters the valve box M through 
passages s over the valve P, whilst petroleum flows through a tube 
t tothe valve seat, and is thoroughly mixed up with the air. 
(Accepted May 27, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


11,749. H. Grafton, London. Drilling and Shap- 
ing Holes. [8d. 9 Figs.) July 26, 1890.—This invention 
relates to a drill for cutting holes of square or other form. The 
drill spindle A is fitted to rotate in a stationary cam-plate B. Two 
levers C form the bits pivotted scissors-wise on a cross-pin ¢ in a 
part of the spindle, which is of square section, the lower members 
of the cuts crossing and working past each other in a diametrical 
slot a. The tail ends of the levers terminate in pins having 
spherical anti-friction rollers thereon, which as the drill revolves 
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roll against the inner faces of four cam-bars D fixed to the under- 
side of the plate B, the cam-bars being arranged in the form of a 
figure corresponding in shape to the hole to be drilled. These 
tail ends work in slots f in the ends of a crosshead F fixed on the 
square part of the spindle. The cutters are kept projected by 
springs G. The cam-plate B is held between collars on the 
spindle, and is prevented from turning by a lever H fixed to its 
upper side by bolts passing through slots / in the head of the lever 
and screwing into two of a circle of holes A! in the cam-plate. 
(Accepted June 3, 1891). 


MISCELLANEOUS. 


3357. H. H. Lake, London. (A. Berrenberg, Somerville, 
Mass., U.S.A.) Jacketting Pipes and Cocks, (6d. 4 
Figs.) February 24, 1891.—This invention relates to jacketting the 

ipes A and A! that lead from a vacuum pump to incandescent 
Cee which are to be exhausted. Kand E! are jacketting pipes 
made so much larger than the vacuum pipe as to leave a space 
S between the two, which may be filled with fluid for sealing 
joints, &c., or the space may be a vacuum in connection with an 
auxiliary pump. C, C', C2isa jacketting case connected to the 
pipes E and E! by a thimble E* having 4 screw thread on each 
end, the ends of this thimble E* being internally coned so 
that the packing K and K' may be forced partly into them, that is 





between the ends of the thimble and the pipe E' on the one side, 
and the part C2 of the jacketting case on the other. F and F" are 
screw collars adapted to engage with the screw thread on the 
ends of the thimble E2, and coned interiorly so as to embrace the 
packing K and K'. The jacketting case C has a bottom cs 
screwed into it, and at the top has an annular member C+ project- 
ing from its interior wall, which serves asa buttress for support- 
ing the socket-piece B, by the screw follower Bl. A key D has a 
handle H and a transverse opening D' for connecting the passage 
in the vacuum pipes A and A'. A small opening d is made in the 
key D, extending from the transverse opening D! to the lower end 
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of the key, which allows the air below the end of the key to 
escape. (Accepted May 20, 1891). 


3087. E.G. Lawrence, London. (S. Pick, Szczakowa, 
Galicia). Evaporating Liquors Con Salts. 
(8d. 2 Figs.) February 26, 1890.—The heating chamber 3 in 
evaporating apparatus wherein a partial vacuum is maintained, 
is, according to this invention, located between and connected 
to the upper and lower parts 1 and 2 of the boiler with tubes 11 of 
gradually increasing cross-sectional area as they proceed down- 
ward, for the purpose of facilitating the descent of the salt pre- 
cipitated by evaporation, and to prevent scaling of the tubes 
11. Toenable the separated salt to be quickly discharged by 

















508 


aot d from the filter, the filtering medium is secured within the 
ttom part 6 of the filter, which is hinged to the upper part 5 so 
that it can swing downward, a screw bolt 24 being ate tag 

ts the 


having upon it four disc valves ol, 02, 03, o4, with rubber faces. 
These valves are so qomnget that when the valve ol is open o? is 
closed, 03 is open and o4 closed. The valves ol and o® are alter- 
nately exhaust and stop valves, and the centre ones alternately 
supply and stop valves. The valves are operated from the piston- 
a d, which has two checks 7, r'. The checks, which are adjust- 
able, as the piston-rod moves alternately, catch on a fork wu4, 




















which actuates a tumbling lever u2. The lever u?, as it moves, 
strikes alternately one or other side of a fork attached to the 
lower end of the valve spindle 0, which is screwed and works ina 
nut 8! held rigidly in / peageccy so that at every movement of the 
spindle it is screwed up or down, so opening and closing the 
valves. (Accepted May 22, 1891). 

.963. D. Longworth, London, Pneumatic, &c., 
Hammers, (8d. 2 Figs.) July 14, 1890.—This invention relates 
to hammers actuated by rotary shafts. The motion of the crank- 
shaft b is communicated to the rod k carrying the hammer through 
the medium of a lever e pivotted on the frame of the machine, 

ted at one end to the pin b! of the crank b through the 





secure it in its closed position. A flexible pipe 27 
outlet branch 6a of the bottom with a pipe 27a. By these pipes 
27 and 27a, liquor filtered from the salt can be conveyed to the 
upper part 1 of the boiler by the pressure of the air admitted to 
the top part of the filter through the pipe 19. The flexible piping 
a the movement of the lower part of the filter without 

reaking connection with the pipe 27a. (Accepted May 27, 1891). 


8373. E.W. Walker, London. Manufacture of Gas 
for Lighting, &c. (8d. 3 Figs.) ay 30, 1890.—The gas 
consists of coal gas and water gas combined, to which hydrogen 
may be added. The retorts in which the coal gas and water gas 
are produced are set in a furnace A by which heat is applied ex- 
ternally to the retorts. The coal gas is led off from the retorts B 
by a pipe B3 and passed through a hydraulic main B4 to the con- 
densers and washers ; it is then passed through pipe D5 and valve 
D6, After the gas is exhausted, and before withdrawing the hot 
coke from the retorts B, steam is admitted by a pipe B’ through 
valve B8, and the pipes leading to the hydraulic main are closed 
by valve BS, The hot coke withdrawn from the retorts is placed 
in the retorts C and D used as water-gas producers to which steam 
which can be first passed into superheaters C3 by a pipe C4. In 
the first retort C the steam is decomposed, forming an imperfect 
water gas, which is passed through the second retort D where the 
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carbonic acid is converted into carbonic oxide. These retorts 
may have in connection with them smaller fireclay retorts C3 and 
DS, fitted with fireclay baffle plates d for superheating the steam 
used in the first retort C and the imperfect water gas produced 
therein previous to its passage by pipes C through superheaters 
D? and the pipe D+ into the second retort D, where it is converted 
into a more perfect water gas. The coal gas produced in the first 
carbonization of the coal, which may be combined with hydrogen, 
ig sent under pressure through the pipe B® tothe carburetters E, 
where it may be divided into jets b to draw the water gas from the 
retort D by the pipe D5 and valve D6 The two gases mix together 
and are forced through a pipe E3 aad pass over the outside of 
the pipes E3 back to the ends of the carburetters, The carburetting 
is effected in stages. When hydrogen is employed water gas is 
used for restoring to a metallic state the iron which has been used 
for the decomposition of steam to produce hydrogen. (Accepted 
June 3, 1891). 


10,700. A. Bruce, Glasgow. Apparatus for Raisin 
and Forcing Liquids. (8d. 7 Bel July 10, 1800.—Thie 
invention relates to engines having a double cylinder, one for air 
or gas, and the other for water. A single piston-rod passes 
through both the cylinders, two istons being fitted to it. Fluid 
pressure is admitted to and exhausted from the fluid pressure 
cylinder 6 through a spindle valve inclosed in a valve box ¢ 
attached to the cylinder b. The valve casing has three openings 
on one side, and two, the exhaust and supply ways to and from the 
top and bottom sides of the piston, on the other. The centre one 
ot the three ways on one side is the fluid pressure and supply way, 
and the other two are exhaust ways. In the casing is a spindle o 





medium of a sliding sleeve g, and at the other by means of links h 
to a crosshead sliding on the hammer-rod and carrying an 
actuating air cylinder, within which is a piston secured to the 
hammer-rod, the piston with the hammer-rod serving as guides 
for the actuating air cylinder. The pivot pin /, upon which the 
lever e rocks, is adapted to be placed in one of two sets of holes n, 71, 








for adjusting the stroke of the hammer. For regulating the force 
of the blows delivered by the hammer an auxiliary air cylinder s 
is fixed to the framing a and contains a piston connected to the 
hammer-rod, In the upper part of this cylinder are holes s?, s?, 
for permitting the free ingress and egress of air, and in the lower 
part a valve t' is arranged which admits air below the piston, but 
prevents its escape. At one side of the auxiliary cylinder is a 
series of passages wu) controlled by a valve v, so that all the 8 
can be closed or one or more opened as required. Openings ¢? in 
the cylinder s admit air under the piston r during its upward 
stroke. (Accepted June 8, 1891.) 


11,079. J. Laing, Edinburgh. Destructive Distil- 
lation of Mineral Oils. [6d. 1 Fig.] July 16, 1890.—The 
gas evolved in the still A passes off by a pipe B, a continuation C 
of which leads to a condensing worm D. A stop valve E is inter- 

















posed between the parts B and C, and a branch F, provided with 





a Pac G, communicates from the part B with a superheater 
H. is superheater H is a metallic vessel placed within an outer 


casing J of firebrick in an extension K of the flue space serving 
for heating the still A, a damper L being provided for shutting 
off the fire gases from the space K and regulating the heat acting 
on the superheater. The superheater is connected to the con- 
denser worm D by a pipe M, provided with a stop valve N. The 
coperenter can be cut off from the apparatus by closing the 
valves G and N and opening the valve E, so as to allow the gases 
or vapours to pass directly from the still A to the condenser 
worm D, The oil condensed in the worm D passes from the end 
thereof by a pipe P to a tank Q, this pipe P forming a syphon 
trap. A small pipe R is also connected to the bottom of the 
worm D for drawing off air or incondensible ie If a partial 
vacuum is maintained in the condensing worm D the outlet pipe 
P is extended downwards sufficiently to hold a column correspond- 
ing to the degree of vacuum, its bottom end being sealed by 
dipping into the oil in the receiver Q. (Accepted May 20, 1891). 


11,529. A. Chapman and §. Vickers, Jun., Liver- 
poo: Evaporating Apparatus for Extracting Salt. 
(8d. 4 Figs.) July 23, 1890.—a1, a2, a3, a4 are four evaporating 
pans, each of which is fitted with a steam drum b, having tubes c 
for the upward flow of the brine, and one large tube d for the 
downflow, which is carried some distance below the drum. The 
bottom of each pan is in the form of an inverted cone e, with a 
valved outlet communicating witha salt receiver f below. Under 
each receiver /, which hasa hinged door h, is afilteri. The brine 
passes through the heater j and the pipe g, by which it leaves the 
heater, has branches 7, y communicating with the several pans, 


























each = being thus fed separately with the brine. The feed 
branches 7, 7 are d with aut tic feed vessels, each con- 
sisting of a double valve s fitted in a closed vessel t connected by 
a pipe u with the upper part of the pan and by a pipe v with the 
lower part of the pan ; these two pipes u and v maintain the pres- 
sures within the pan andthe feed vessel t equal, and consequently 
the level of the brine in the pan and in the vessel will be the same. 
Connected to the valve s is a float w, which keeps the valve pas- 
sage open as long as the brine level is below the float, but when 
the level rises to a given height it causes the float and valve to rise 
and thereby close the valve passage. (Accepted May 27, 1891). 


19,942A. W. P. Thompson, Liverpool. (F. Marz, 
Berlin.) Electro-Chemical Formation of Chlorine 
and Chlorine Compounds. [8d. 1 Fig.) December 6, 
1890.—In a trough A the electrolyte B is placed, and in it are 
plunged electrodes P and the negative electrodes N. A tight- 
fitting cover C is placed on the trough, the conducting wires p 
and n passing through it. The conducting pipe F leads from 
the cover to the first of a number of absorption vessels H. 
The chlorine-conveying pipe F is brought down nearly to 
the bottom of the first absorption vessel H. Near the top 
of this vessel a bent down pipe K leads nearly to the bottom 
of the second —. and so on. The chlorine evolved 
by the passing of the current through the decomposing cells 








is thus conducted into the absorption vessels. Iron filings 
and water are placed in the absorption vessels and chlorine con- 
ducted therein, until not only the iron is dissolved and trans- 
formed into protochloride of iron, but also the protochloride 
formed is converted into perchloride. The decomposing cells are 
filled with a solution of chloride of sodium, and carbon electrodes 
are inserted therein, which are connected alternately with the 
positive and negative poles of a current producer, and the cells 
are then closed with the cover. The current is through 
the decomposing cells and the formation of chlorine gas results. 
Burnt lime is converted into hydrate of lime, and by saturation 
with electrolytic chlorine can then be transformed into chloride 
of lime. (Accepted May 20, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Deseriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law eases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE. 


The Naval Annual, 1891. Edited by T. A. BRAssEy, 
B.A. Portsmouth: J. Griffin and Co. 

Tuis is the fifth issue of the useful Annual started 
by Lord Brassey six years ago. The Annual has 
become an indispensable handbook to all those 
whose business lies among naval affairs, and it will 
be with the greatest regret that any falling off in 
the excellence of the compilation will be noticed. 
Such a publication requires above everything to be 
up to date and that the information given should 
be quite trustworthy. There are few tasks more 
difficult, and perhaps more ungrateful, than that of 
compilation. To know what to reject as well as 
what to retain requires as much perspicuity as 
original composition, but it has to be exercised 
under far more difficult circumstances. To keep a 
publication like the ‘‘ Naval Annual” up to a high 
standard of excellence requires perfect industry and 
constant vigilance. Perhaps an instance will best 
illustrate our meaning. The armour-clad ship 
Blanco Encalada is included in the list of vessels be- 
longing to Chili, but a foot-note is added saying that 
she was torpedoed and surk last April during the 
civil war. So far the information is all that could be 
required and quite up to date, but when we turn to 
the armament of this ship we find that she is credited 
with her old and obsolete guns, whereas she was 
rearmed at Elswick five years ago when she came to 
the Tyne and had a complete overhaul. It may be 
said that it is impossible for a compiler to find out 
all the changes that are made in the arrangements 
of ships, and that is a true thing ; but there are a 
great many such circumstances that an industrious 
compiler can find out, and the re-armament 
of the Blanco Encalada was one of them. In the 
list of the vessels in the German Navy will be 
found the gun vessels Eber and Adler. By refer- 
ence to Parliamentary Paper C 5756, it will be seen 
that the former was blown on to the reef in Apia 
Harbour, and sunk in deep water during the hurri- 
cane of March, 1889, and at the same time the 
other gunboat was thrown bodily on to the top of 
the reef and naturally became a total wreck. Both 
these vessels appear in the list in the Annual ; but, 
we believe, that the German Government have 
determined to build two other ships of the same 
name, so that the compiler is presumably in the 
right in inserting the names. The American ships 
Trenton and Vandalia, both lost on that unhappy 
day, are, however, very properly omitted. 

It is perhaps an open question when a ship 
actually ceases to be ‘‘in building,” but the usual 
course is to draw the line at the launch of the 
vessel, and to class her afterwards as in process of 
completion until she is ready for sea. The dis- 
tinction is not an accurate one, as many ships in 
the present day have a good deal of material built 
into them after they have been launched or floated 
out. We notice, however, that it is the custom in 
the ‘‘Naval Annual” to state that the ship is 
‘* building,” although she may have been launched 
and nearly ready for trial. Considering the con- 
ventional meaning attached to the word, it would 
be as well if some other were found to express the 
fact that the ship has not been tried and taken over. 
In another respect the tables are somewhat unsatis- 
factory. The column devoted to ‘‘ speed” has that 
single word for a heading, and nothing is said as to 
whether it is forced draught or natural draught 
speed. Itis as well that we should point out a 
few matters in which we disagree with the Annual 
in this part of the book. For instance, the 
speed of the Howe is put down at 16.75 knots, 
whereas she actually made 16.923 knots on the 
measured mile. It is true that she was not then 
down to her completed draught, so that the lesser 
speed may be a fairer estimate of her rate of 
steaming. The Trafalgar again is given a 16.50 
knot speed, which is what she was first declared 
to make by her designers. As a matter of fact, 
when tried in July, 1889, she made 17.282 knots 
with forced draught ; but here again the draught 
of water was somewhat under that of completed 
conditions. Sixteen and a half knots is not, how- 
ever, a true statement of the Trafalgar’s speed. The 
Imperieuse, again, has made 17.213 knots on the 
mile at light draught, whilst in the Annual she is 
only credited with 163 knots. It may be said that 





as these ships were not tried at sea-going draught 
it was better to take the estimated speed rather 
than an actual speed of fictitious value ; but we now 
come to a ship tried at a displacement in excess of 








that corresponding to her normal draught. This is 
the protected cruiser Barrosa, tried November, 
1889. It will be rememembered that the two first 
trials of this vessel with forced draught were 
unsatisfactory, the condenser tubes. leaking and 
boilers priming badly on the first occasion, whilst 
at the second attempt the air pump gave out. On 
the third trial, however, a speed of 16.868 knots 
was attained on the mile, but in the Annual this 
vessel is only credited with making 16.5 knots, 
which was the speed she was designed to reach. 
The Calliope, again, has made 14.52 knots on the 
mile, and at an excessive draught, whilst the com- 
piler only allows her 13.75 knots. So far the com- 
piler has been somewhat unfair to the ships, but 
we now come to a case of the reverse kind. The 
protected cruiser Magicienne was designed to steam 
at a speed of 19.75 knots an hour with forced 
draught, and in the Annual she is credited with 
such a performance. As a matter of fact this vessel 
ran her first forced draught trial on March 23, 
1889, and broke down through excessive priming. 
On April 17 she tried again, but not sufficient 
steam could be generated. The same thing occurred 
cn May 7 following, and then the vessel was taken 
in hand for alterations. On June 8 she made 
another trial which was again abortive on account 
of priming, and it was not until June 15, 1889, 
that the vessel was passed, although more than 
half a knot below her contract speed. In place 
of 19.75 the figure should be 19.126 knots actual 
speed on the mile. What we have quoted does 
not exhaust instances of a similar kind. Taking 
the same ships we find discrepancies in the horse- 
power. The Howe’s engines gave off on trial 
11,617 indicated horse-power and not 11,500 as 
stated in the tables. The Trafalgar’s engines gave 
off, on the contractor's official trials of July 2, 
1889, 12,822 indicated horse-power, but the 
Annual only allows them 12,000, which was the 
amount of power estimated by the designers. 
The Imperieuse required 10,184 indicated horse- 
power to attain her trial speed, and _ not 
only 10,000 as set down in the Annual. The 
Barrosa’s engines gave off 3110 indicated horse- 
power on trial and not only 3000 as stated in the 
Annual. The Calliope, on the other hand, was 
driven at her 144 knots speed with 3862 indicated 
horse-power. The Annual states that she required 
4020 indicated horse-power to give 13.75 knots. 
The Magicienne’s engines on the final forced draught 
trial developed 9373 indicated horse-power when 
the 19.126 knots speed was made on the mile. The 
Annual gives only 9000 indicated horse-power, but 
then, as before stated, it credits the vessel with 
half a knot more than she made. It should be 
stated, however, that the horse-power of British 
ships given in the Annual agrees with that in the 
official Navy list. 

Turning from the tables of ships to the more de- 
scriptive parts of the work, we find a chapter giving 
a summary of the chief events in the naval history 
of the year, including the addition to different 
navies. The number of British war vessels (exclud- 
ing torpedo boats) launched during the past year is 
nineteen, aggregating 60,860 tons, as compared 
with thirty-one vessels of 51,110 tons launched in 
1889, and seventeen vessels of 34,500 tons launched 
in 1888, A list of the ships in progress is next 
given, and is followed by some quotations from 
M. Weyl. M. Weyl is an interesting writer on 
naval subjects with an oracular style. To quote 
him largely without qualifying commentary is 
rather a risky course to follow. We note, how- 
ever, his statement: ‘‘ Most of our (French) 
fast cruisers have had faflures in their machi- 
nery, a proof that they have not been well 
designed for active service at sea.” We also have had 
failures in some of our fast vessels, and if ever the 
aphorism of the great French cynic as to the mis- 
fortunes of our dearest friends might find pardon- 
able application, it would be on the part of some of 
our own designers. Probably the troubles of the 
French engineers have been similar to those which 
have been experienced in this country, and have 
arisen mainly from the difficulty of getting boilers 
to stand with increased pressures and with in- 
creased rates of fuel combustion, although there 
were many accidents to engines due to other causes 
during the last French manceuvres. 

A chapter is given on the naval manceuvres, and 
consists almost wholly of quotation. The naval 
manceuvres of foreign powers are also briefly 
noticed. The administration of the Navy is the 
next subject occupying attention. A tribute of 





praise to the present Conservative Board comes 
gracefully from a liberal ex-lord, and one who pro- 
bably aspires to the higher office still at Whitehall. 
Mr. Forwood is described as ‘‘ holding the national 
purse-strings with a firm and steady grip.” Those 
who hold purse-strings in this way must be content 
with a modest allowance of popularity. Lord 
Brassey advocates an ‘‘assistant controller” being 
appointed, but we already have an assistant con- 
troller. The office is at present held by the 
Director of Naval Construction. Those who are 
at all acquainted with the working of the Admiralty 
must be aware that the duties attached to the 
latter office are sufficiently onerous for its occupant 
to have no time to assist any one else. According 
to present arrangements the assistant controller is 
a permanent ofticial, whilst the controller proper 
is in office for a limited period. It is evident that 
with such an arrangement the actual positions of 
the chief and the assistant may be speedily re- 
versed. In that case we shall soon want a new 
Director of Naval Construction, for no one man 
can adequately fill both positions. There may be 
in the present arrangement the germ of a more 
radical change than was at first contemplated ; 
especially should there be a succession of weak or 
easy-going controllers. For the present it would 
seem that the only effect has been to detract 
somewhat from the dignity of the honourable 
title of Director of Naval Construction by tacking 
in front of it that of assistant controller. It is 
not, however, such an assistant controller as at 
present exists that the Annual contemplates. 
Lord Brassey would have the position filled by a 
naval captain, who would make frequent visits 
to the ports and would see that in the fitting out 
and completing stages of construction the work was 
carried out under effective naval supervision. 
This would also allow the controller to hoist his 
flag every year during the naval manceuvres. 

In another part of the work, in speaking upon 
the question of engines and boilers, the Annual 
says: ‘Causes of breakdown in the engine-room 
in our vessels newly commissioned have not been 
rare in recent experience. In numerous instances 
the failure has been due to defective boiler tubes. 
The replies to questions on this point asked in 
the House of Commons not being in judgment 
satisfactory, Lord Randolph Churchill moved for a 
return of boiler and condenser tubes, delivered 
since January 1, 1888, showing rejections. It 
appears from the return that the condenser tubes 
have stood well. Of the steel boiler tubes a large 
proportion were rejected. In his recent memo- 
randum, Lord George Hamilton has, with excellent 
judgment, admitted that the engines lately sup- 
plied to Her Majesty’s ships have not given the 
results which had been anticipated. He has ex- 
plained that the leakage of boiler tubes has been 
traced to a want of circulation of water over the 
tubeplates. The number of tubes has in conse- 
quence been reduced with highly satisfactory 
results. In the desire to beat all recorded perform- 
ancesan excessive strain has been imposed on boilers 
and machinery. Larger and heavier boilers are to be 
provided for the new ships, and the attempt to 
attain extreme results in those already supplied 
has been abandoned.” It is always satisfactory to 
have, on the part of a public department, an ac- 
knowledgment of failure that has occurred. Dif- 
ficulties with boilers have prevented satisfactory 
trials being carried out, and the falling off in esti- 
mated power has naturally led toa falling off in esti- 
mated speed. No one, we take it, supposes that 
the Admiralty constructors are not capable of cor- 
rectly assigning the right power for a given speed, 
at a given draught, with a class of ships so familiar 
to them as those which are designed for the 
Navy. With the accumulated experience of the 
last few years, and the admirable experimental 
establishment at Haslar, such a task can present no 
difficulties to the trained scientific staff over which 
Mr. White presides. With regard to the boiler 
question the difficulties which have arisen have been 
peculiar to marine double-ended boilers, with 
common combustion chambers, and to boilers of 
the modified locomotive type. In these the results 
have been disappointing, and the speed of the vessel 
has suffered and forced draught trials have not been 
carried to a successful issue. In sister ships, how- 
ever, with identical machinery, excepting that the 
boilers have had separate combustion chambers, 
successful forced draught trials have been made. 
The combustion chamber question is not a new one, 
the advantages of a separate combustion chamber 
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to each furnace have long been recognised, but on 
the other hand there are drawbacks to it, extra 
weight and extra expense being the chief. The 
Admiralty engineers have now had a very effective 
object lesson on this point. 

‘¢The Importance of N.wval Power to England ” 
is the title of a very short chapter. No doubt the 
compiler thinks the thing so palpable that it does 
not admit of discussion. Questions relating to 


personnel occupy some ‘space ; ‘‘ Foreign Policy ” | 
receives passing attention, and then there is a} 


chapter on coaling stations with the map relating 


to this matter reproduced. The next chapter is| 


headed ‘‘The Naval Defence Act,” and in it some 
ees are given of the British and foreign 
yuilding programmes ; after which comes a chapter 
on ‘The Future Policy of Warship Building.” As 
this is a reproduction of the able paper read by Lord 


Brassey before the Institution of Naval Architects, 
we need say no more about it, as we dealt with the 
subject fully at the time the paper was read. A 
description of ships recently completed and in hand, 
trials, &c., brings this section of the work to a 
close. 

The second part ofthe work consists of the tables 





which we have already noticed, and the illustra- 
|tions of leading British and foreign war vessels, 
which form so admirable a part of this work. 

Part III. of the Annual is devoted to ‘* Armour 
}and Ordnance,” and is, as usual, from the able pen 
of Captain Orde Browne. This is a part of the 
| Annual to which we have never been able to do 
| justice in our reviews of the work from the in- 
|superable limitation of space in our columns. 
| There is always so much to say about the book that 


| we find our notice has reached its limit long before’ 


we getto Part III. It is needless to tell our readers 
that Captain Orde Browne is a master of his sub- 
ject, and he has the power of happy selection and 
skilful arranging of facts, which is not by any means 
the common gift that many perhaps imagine. In 
addition to this he hasa free and lucid style of 


‘composition which commands the reader’s interest 


and renders following him a pleasant task. 

In conclusion, we would wish to once more bear 
testimony to the value of the ‘‘ Naval Annual.” 
It is the only book of its kind. It is excellently 
bound and printed, and contains a vast deal of infor- 
mation. Lord Brassey is one of our first authorities 
on naval matters, and has devoted the best part of 
his life to their study ina thorough manner which 
is characteristic of all he does. In Mr. Barnes he 
has a worthy coadjutor, an accomplished naval 
architect, and one who passed the whole of his pro- 
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THE ROYAL NAVAL EXHIBITION. 
THE ARMSTRONG GALLERY. 

WHEN it was finally settled last autumn that the 
Navy should follow the lead of the Army and have 
an Exhibition all to itself, Messrs. Sir W. G. Arm- 
strong, Mitchell, and Co. were among the first to 
come forward from outside and offer their support. 
In recognition, doubtless, of this early encourage- 
ment the Executive was remarkably liberal in the 
matter of space to the big Tyneside firm, and 
allotted it a gallery all to itself. In consequence, 
the Elswick firm has by far the biggest show in the 
Exhibition. We believe it is a fact that the idea of 
reproducing the Victory originated with Messrs. 
Armstrong, it being proposed that the interior of 
Nelson’s old ship should be represented as a contrast 


however, so much to do in describing the Arm- 
strong Gallery that it is well we should make a 
beginning at once and take the exhibits in orderly 
sequence. 

Upon entering at the east end of the gallery 
| the first object is a 9.2 in. 22-ton gun with naval 
|mounting, such as has been supplied for the 
|eruisers of the Blake type. This we illustrate in 
Fig. 1 on page 57. The mounting is of the 
central pivot automatic type and is protected 
by specially arranged shields as shown. The 
loading, elevating, and sighting can be performed 
whilst the gun is being trained, and thus kept on 
the object. The elevating and training gear is 
worked by hand power from the platform which re- 
volves with the mounting. Precautions having 
been taken to reduce the friction to a minimum, 
the elevating and training can be worked freely 
and rapidly. The following are the principal fea- 
tures of this design : The central powder hoist, by 
| which the gun is served quickly with the charge at 
| whatever angle of training the mounting may be. 
| This hoist is protected between the upper and lower 
armoured deck by means of an armour tube. It 
will be seen by reference to our illustration that 
the powder is hoisted in a cylindrical case provided 
at its lower end with a ball joint which enables it to 
take whatever position is necessary when it arrives 
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to a fac-simile of that of the Victoria. 
decided, however, that the Exhibition authorities 
should do the Victory, and that the Victoria should be 
left to the builders of the actual vessel. This plan, 
however, has not actually been carried out, for the 
representation of a modern ironclad’s deck shown in 
the Exhibition is not exactly that of the Victoria, 
but rather that of an ideal vessel, the armament 
being somewhat different to that which is actually 
mounted on the Victoria. 

We have so recently described the Elswick esta- 
blishment that it might be thought there would be 
little fresh to say. It would, however, require far 
more space than we have been able to devote to 


Tt was finally | 
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110-TON GUN AND TURRET OF H.M.S. ‘‘ VICTORIA.” 


at the gun platform. The hoisting of the charge is 
performed below the protective deck. The top 
carriage, in which the gun rests, is provided with 
hydraulic cylinders to absorb the energy of recoil. 
The gun recoils up an inclined surface and after- 
wards returns to the firing position automatically. 
The mounting is provided at the rear with a plat- 
form attached, and revolving with it, which serves 
for the loading, working, and sighting. A derrick 
is fitted to this platform, by means of which the 
projectiles are lifted from the deck to the gun; this 
derrick can be worked either from the gun platform 
or from the deck. There are two shields, the outer 
being circular extended to the rear to afford cover 





the subject to exhaust the interest of the great 
northern arsenal and shipyard ; and in addition to | 
this the design of war material is so constantly | 
changing that the last word can never be said. | 
‘* The Elswick Works,” we are reminded in a pub- 
lication issued by the firm, ‘‘in point of importance 
and extent, as an arsenal for the production of 
artillery and warlike stores, have absolutely no 
rival except the Krupp Works inGermany. More- 
over the latter should be considered rather as the 
official arsenal of Germany than as a private enter- 
prise, for it is subsidised by the German Govern- 
ment, and possesses a monopoly of their work. Nor 
does Herr Krupp go so far in the manufacture of 
warlike material as the Elswick Company, for the 
latter not only make artillery with all its accessories, 
but they also possess excellent shipyards, from which 
the largest vessels for either the mercantile or naval 
marine can be turned out. Indeed, Elswick is the 
only factory in the world, national or private, that 
can build a man-of-war and arm her completely. At 
Elswick no less than 16,500 men were employed 
last summer, whereas at Woolwich, our largest 
Government arsenal, when working at full strength, 


for the gun crew; the inner shield is of thick 
armour-plate, and stretches across the front of the 
mounting, protecting the working parts of the car- 
riage from splinters of shell, &c., which may have 
burst in contact with the outer shield. The whole 
mounting is carried on a series of live rollers, these 
being protected by means of armour-plates, which 
serve as clips to secure the mounting during recoil. 

Next to this is a gun which is of considerable his- 
torical interest. It is the No. 1 breechloading gun 
made at Elswick, being the first piece of the kind de- 
signed by Mr. W. G. Armstrong, who has since be- 
come Lord Armstrong, in 1856. This is a field gun, 
and traverses and elevates by a screw on the carriage. 
The design was not adopted for field service. As 
a contrast to this we have the big model of the 
110-ton gun, which is mounted in a sectional model 
of the Victoria’s turret ; the whole being full size. 
Our illustrations on the present page and on 
page 68, illustrate this feature in the exhibit. 
The latter illustration is taken from a photo- 
graph of the model at the Exhibition, whilst 
the former is a reproduction from our own pages, 
and more clearly shows the method of working 





not more than 14,000 men are employed.” There is, 


the gun. It is not necessary here to enter into the 


question of monster ordnance as against that of 
more moderate size. We believe the Elswick 
authorities themselves have ceased to press the use of 
the 110-ton gun for naval service ; but be this as it 
may, this ponderous weapon forms a most striking 
object as a feature in an exhibition. The me- 
chanism for working the larger gun is exactly the 
same in design as that used with the 68 and 43-ton 
guns. The armour on the Victoria’s turret is 
17 in., and the weight of the entire turret with its 
two guns is about 900 tons. The gun has no 
trunnions, but is strapped down to a carriage or 
saddle which rests on the slides. These are 
made to pivot as near the port as possible, so that 
the size of the latter may be reduced to the smallest 
limits. The necessity for this will be apparent, for 
not only will there be a smaller opening for the 
admission of hostile bullets from machine guns, but 
water will not so freely gain access to the turret, 
supposing the guns are being fought in bad weather 
in ships in which the turret is near the water level. 
The saddle is attached to the rod of the piston in 
a hydraulic press which is between the slides of the 
gun carriage, and is therefore not shown in our 
perspective illustration, but may be seen in the sec- 
tional drawing. This press serves for running the 
gun in or out, as well as for absorbing the recoil. 
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The manner in which these operations are carried 
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on is described as follows: To run out, pressure is 
admitted into the rear of the piston, which, acting 
on the area of the piston-rod, forces the gun out. 
To run in, the rear end is opened to exhaust, 
and the front being open to pressure, the pre- 
vious action is reversed. The gun is fired in 
the run-in position, and forces the piston into the 
cylinder, the rear end of which is fitted with recoil 
valves, all loaded with powerful springs. These 
valves, under the influence of high pressure, 
open, and give the liquid a restricted passage to 
exhaust, thus absorbing the recoil energy. In this 
way the advantage is secured that the gun always 
recoils in the line of tire. Elevation and depres- 
sion are obtained by two hydraulic presses, under 
the slides, which lift or lower, gun, saddle, slide, 
and recoil press combined. These may be seen in 
the perspective illustration. The slide beam on 
one side, the transom between the slide beam and 
the saddle are also well shown in the engraving, 
together with the trough of the hydraulic apparatus 
for loading at the rear of the gun. The details 
may be better followed by the drawing showing the 
sectional elevation. To load, it is necessary to 
bring the gun in at extreme elevation. The 
following operations are then gene through : 

1. Unlock and unscrew the breech-block. 2. 
Withdraw breech-block. 3. Traverse breech-block 
to one side. 4. Place the loading tray in the gun. 
5. Wash out the gun. 6. Ram home projectile. 
7. Ram home first half-charge. 8. Ram home 
second half-charge. 9. Withdraw loading tray. 
10. Traverse breech-screw. 11. Insert breech- 
screw. 12. Screw up and lock breech-screw. 

All these operations are simple and are per- 
formed by the hydraulic mechanism. The whole 
loading can be performed in about two minutes, 
and the machinery is so designed that arrangements 
are made to prevent mistakes occurring. For bring- 
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BALLISTICS OF ELSWICK GUNS. 
a “5 | 
Qvick-Firine (40 CALIBREs). | | 
Hotchki | 8.24 In. 9.2 In. 10In. | 12In. 13.5 In. | 16.25 In. 17 In. 
Sa Sa 35 Cali- | 32Cali- 30Cali- | 30Cali- | 30Cali- | 30Cali- | 27 Cali 
| 3 In. 3.75 In 4.7 In. 6In. bres. bres. bres. | bres. bres. | bres. | bres. 
3-Pounder. 6-Pounder. | 
Ib, | Ib. ewts, cwts, —- cwt, — tons tons : tons tons tons tons | tons tons 
Weight .. e £05 =| £00 10 30 41.5 } 5.75 15 23 28 4 | 68 | 1105 | 105 
Rate of fire in 35 | 28 20 15 10 6 1 round in}1 round in‘1 round in}1 round in|1 round in}1 round in 1 round in 
rounds per min. | 1.5 min. | 1.5 min. 1.75 min.| 2min. | 2.25 min. | 2.5 min. | 2.5 min. 
Charge .._ Ib. 1.71 | 1,91 2.25 4.25 5 5.6 10.5 | 12 a | 34 110 2 230 400 630 
Nature of powder Q.F. | QF. Smoke-| Pebble Smoke-| Pebble | Smoke- | Semi- | Pebble Smoke- E.X.E. Brown Brown Brown Brown Brown | Brown  Fossano 
| less less less — | | less prismatic | prismatic prismatic prismatic prismatic | prismatic | prismatic 
} less | 
Projectile Ib. | 3.28 } 6 | 12 12 | 25 25 45 45 | 45 | 100 | | 100 210 380 500 800 1,250 1,800 2,000 
Velocity... f.s.| 2002 1820 | 2414 | 1945 | 2426 2277 2196 | 2105 | 1800 2413 1975 2200 2,100 1,930 2,120 2,106 2,105 | 2,065 
Energy . ft. 91.2 137.8 | 484 315 | 1020 | 899 | 1505 | 13838 | 1011 | 4037 705 | 7048 11,620 | 12,914 | 24,931 35,227 | 55,305 59,137 








ing the ammunition to the gun position, lifts are pro- | 
vided. The following is the description given of this | 
part of the installation. Outside the turret a shaft 
from the magazine and shell-room, fitted with a lift, 
is provided for each gun, and up this shaft all the 
ammunition is brought. For loading it is necessary 
to train the turret so that the guns shall be exactly 
ina line with these lifts and with the hydraulic 
rammers, which are ready to push the ammunition 
into the guns. The turrent is always stopped 
exactly in the right position by means of two lock- 
ing bolts. The first that is applied is bevelled, so 
that it easily enters its hole and thus steadies the 
turret. The second bolt is cylindrical and fits into 
a cylindrical hole. The turret is thus securely 
held in the exact position required. 

We take the above description from an excellent 
hand-book issued by the Elswick firm, in which 
various objects made by them are described. We 
may subjoin the following from the same source. 


All the a gun mountings in the Navy are sup- 
plied from Elswick and only differ in details, which have 
naturally been improved from time to time. There will 
shortly be twenty-nine British war vessels so fitted, and 
it speaks volumes for the simplicity and efficiency of this 
machinery to say that the slight accidents which have at 
intervals occurred have been easily rectified, almost always 
with the ship’s own resources. That it will stand the test of 
time and continued use is amply proved by wide experience. 
The example of the Téméraire may be quoted ; this vessel 
has now been fourteen years in commission, and during the 
whole of that time her hydraulic machinery, which lacks 
many of the modern simplifications, has never given the 
slightest trouble. Both the Téméraire and the Inflexible 
took part in the bombardment of the forts at Alexandria, 
which lasted for ten hours, when their hydraulic ma- 
chinery was of course constantly at work amidst all the 
excitement of action. We are often told that the 
hydraulic gear, though working satisfactorily in peace 
practice, would, owing to its complication, be likely to 
break down under the hurry and excitement of actual 
war. The action before Alexandria points to a different 
conclusion, for neither on board the Téméraire or In- 
flexible was there the slightest difficulty with this ma- 
chinery. 





In connection with the bombardment of Alex- 
andria it may be interesting to mention another 
fact which we gather from the book from which 
the above quotation is made. In 1882, when the 
British fleets engaged the forts, there was no heavy 
guns on board our ships in the construction of which 
wrought iron had not been largely used ; nor were 
there any heavy breechloading guns. This, of 
course, is not a novel fact, but it brings home to 
us very forcibly how rapid are the changes in the 
design of war material, for to-day all our modern 
ironclads are armed with breechloading guns built 
entirely of steel. No wonder the bill for our Navy 
runs up to a considerable figure ; and no wonder 
contractors for guns and mountings keep so busy 
and make fortunes so rapidly. The latter remark 
is not quoted from Messrs. Armstrong’s hand- 
book. 

Before leaving the subject of the 110-ton gun it 
may be well to add a few details which come appro- 
priately here although not new to our readers. The 
full charge of this weapon is 960 lb. of brown pris- 
matic powder, which costs 80l.; and the steel 
projectile weighs 1800 lb. and costs 85/. This 
makes a total of 1771. (including small items, 
such as fuzes, &c.) for each round with full charge 
and armour-piercing shot. The life of a 110- 
ton gun is put down at 75 rounds with full 
charges, whilst that of the 67-ton gun is 120 rounds. 
The wear and tear occasioned by the full, three- 
quarters, and half-charges may, we are told, be con- 
sidered to be in the proportion of three, five, and 
ten; thus the 67-ton gun could fire 400 half- 
charges or 200 three-quarter charges, whilst the 





|is the top of the spindle of the air admission valve 


110-ton gun could fire 250 half-charges or 125 three- 
quarter charges. It is obvious that full charges are 
to be sparingly dealt in with these costly weapons, 
and it is equally obvious that there is no need to do 
otherwise than deal sparingly with them in peace 
operations, and perhaps, too, oftener in war opera- 
tions than one is generally apt to imagine. 

In our descriptive articles of the Elswick Works, 
before referred to, we gave the ballistics of various 
natures of guns made by Messrs. Armstrong. It 
will be remembered that the 110-ton gun firing a 
1800 lb. projectile with 960 1b. of powder, had a 
muzzle velocity of 2105 ft. per second, the total 
energy being 55,305 foot-tons. The figures are 
sufficiently impressive to those sufficiently ac- 
customed to such matters to grasp them, but the 
Elswick authorities have rightly concluded that it 
would bring the matter much more closely home 
to the ordinary exhibition visitor were there put 
forward a graphic delineation of what the 110-ton 
gun can do. They have, therefore, had made a 
full-sized and very realistic drawing of the course 
through a target of the projectile fired from the 
Sanpariel’s 110-ton gun on the 14th of last March. 
On page 56 we give an illustration taken from a 
photograph of this graphic delineation of the power 
of the monster gun. The shot met first of all a 
20-in. compound plate. At the back of this was 
an iron backing plate 8 in, thick, which was 
fastened to a heavy wrought-iron frame. Beyond 
was built up a structure consisting of solid oak 
baulks. These occupied a thickness of 20 ft. Next 
came 5 ft. of granite, and beyond that was 11 ft. of 
concrete. Finally there was 5 ft. of brickwork. 
The shot struck fairly in the centre of the plate, 
travelling at a velocity of 2079 ft. per second. It 
went through both plates, then in turn through the 
20 ft. of oak, the 5 ft. of granite, and the 11 ft. of 
concrete, and was finally brought up by the bricks 
at the end, although it forced out a large wedge 
of brickwork and almost got through. 

In front of the model of the 110-ton gun is a 
newly designed apparatus in the shape of a pneu- 
matic rammer for loading heavy guns where 
hydraulic pressure is not available. On board many 
vessels and in other positions where hydraulic 
machinery is not fitted, Fe is often air-compress- 
ing machinery for torpedo work. The idea ex- 
pressed by this invention is to utilise the com- 
pressed air for doing the heavy work of ramming 
home the charge and projectile. Our illustrations 
on page 56 are respectively a side elevation, end 
elevation, and plan of this pneumatic apparatus, 
which is also shown in the engraving which illus- 
trates the 110-ton gun. The rammer itself, as 
shown, forms a ram working in the long cy- 
linder marked K. Compressed air is taken from 
the movable flask shown, and is admitted to the 
cylinder by the pipes as shown. The charge and 
projectile are placed in the trough and pushed into 
the breech of the gun as the rammer is pressed 
forward. In order to keep the machine properly 
under control the handwheel and spring valve 
arrangements shown in the illustrations are used. 
A is the handwheel by which the rammer is put 
in operation. Attached to it is a cam B, and this, 
as the wheel is turned, raises the hammer C. D 


which is placed in the valve box F. Gis a spring 
which pulls down the hammer after the cam passes 
and allows it again to fall; H is the inlet to the 
valve. It will be seen that by turning the hand- 
wheel a number of sharp taps are given to the top 
of the valve spindle, and this has the effect of 
causing an equal number of openings of the air 
valve; as soon as the handwheel is no longer 





turned, the air admission ceases. In this way the 
working of the rammer is kept well under control ; 
far more so than could be secured by a finely 
graduated valve which admitted air continuously so 
long as it remained open. 

Near here is a set of forgings—also shown in 
the illustration of the 110 ton gun—rough turned, 
for a 6-in. quick-firing gun. There are ten of these, 
including breech-block, breech-ring, barrel, and 
hoops. Next there is a 0.45-in. Gatling fitted in a 
field carriage. There is also a 10-pounder quick- 
firing gun which is on the same principle as the 
4.7-in. gun. It has not been adopted in the 
British service, where there is a gap between the 
6-pounder quick-firing gun and the 4.7-in. quick- 
firer, which throws a projectile weighing 45 lb. It 
has been proposed, however, and probably the 
change will be introduced, that a 12-pounder quick- 
firing gun shall be adopted in the service. This 
gun is for either field, boat, or ship use, and is 
shown at the Exhibition on a ship mounting with a 
1-in. shield. he pointing is done by the shoulder, 
the piece not being fitted with screw gear. 

To complete this part of the subject we give 
above a Table of ballistics of the quick-firing and 
other guns made by the Elswick firm. 

We next pass to that section of the Elswick 
exhibit which represents the battery deck of a 
modern armour-clad ; of this we give an illustration 
on page 68. It will be seen that Messrs. Armstrong 
have not attempted to be so realistic in their work as 
have the Exhibition authorities in reproducing the 
old Victory ; for while in the latter case everything 
has been done that could be done by match-board- 
ing, paint, and plaster-of-paris to produce a 
realistic appearance, the Elswick designers have 
been content with the wooden joists and boards of 
an ordinary builder’s floor. In regard to appoint- 
ments, however, the show in the Armstrong is 
very satisfactory. The mess tables, forms, feeding 
utensils, and other apparatus of domestic life on 
board ship are shown in the most delightful manner 
between the guns and form an exhibition attrac- 
tion which no amountof scientific gun designing could 
equal. The first gun is a 5-in. breechloader on a 
Vavasseur centre pivot mounting. Next is a 4.7-in. 
quick-firing gun ; a weapon which is now so familiar 
tc our readers in connection with our previous 
articles on the Elswick Works, that we need give 
no further description here.* The next gun is a 
6-pounder quick-firing gun of Hotchkiss pattern, 
This has an auxiliary trigger for the recoil mounting 
so as to save the man’s hand from being hurt. A 
supplemental trigger is attached to the shoulder- 
piece and actuates the other trigger by means of a 
chain. Next there is another 4.7 in. quick-firing 
gun with a movable shield for high angle fire. The 
top of the shield can be lifted to allow the gun to 
attain excessive elevation. This gun has the fric- 
tion clutch on the centre pivot by means of which 
the shoulder training or handwheel and gearing 
training can be changed from one to the other. The 
shoulder training can be used in smooth water when 
very quick motion is required, but the gearing is 
necessary when the ship is in aseaway. There is 
next another 6-pounder quick-firing Hotchkiss gun 
and beyond this another 4.7 in. quick-firing gun. 

At the end of the battery deck are two rooms 
fitted up as a gun-room andan ofticer’s cabin. The 
former is furnished with a 3-pounder quick-firing 
gun on a hinged mount, which enables the gun and 
mounting to be folded against the ship’s side so as 
not to encroach on the space in the cabin. 

(To be continued.) 


* See ENGINEERING, vol. xlviii., pages 452, &c. 
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THE PORTA CEMENT 


WORKS AT BREMEN. 








Ur till the middle of the last century England drew 
its raw materials for hydraulic limes chiefly from Italy, 
in the shape of a volcanic tufa, the pozzuolana. Then a 
good substitute for pozzuolana was found in the 
Sheppey stones of the London clay. In 1796 Parker 
took a patent on these Sheppey stone cements which 
he called Roman cements, as the brown colour of his 
products recalled the pozzuolana. This name has 
since adhered to cements burned from natural cement 
stones. A Glamorgan limestone was also noted for its 
hydraulic properties. Smeaton, who made use of it 
for his Eddystone Lighthouse of 1756, noticed that it 
contained clay in the proportion of about one-eighth of 
its mass; but he does not appear to have followed 
the matter up. Various chemists ascribed the hy- 
draulic properties to the presence of manganese oxide, 
to peculiar silicates, and to other causes. - Vicat 
experimented and tried, and found at last in 1818, the 
proper proportions in which limestone and clay should 
be mixed to yield a hydrauliclimestone. The practical 
side of the problem having thus been solved in the 
empirical way, Fuchsadvanced atheory on the chemistry 
of mortars. The main features of this theory are still 
popular ; but chemists differ strongly, and the theory 
of the hydraulicity has not received the attention 
it deserves. Nor did the practical development pro- 
ceed rapidly at first. Joseph Aspdin, a bricklayer of 
Leeds, took, in 1824, a patent on the manufacture of 
cement by calcining a mixture of limestone and clay. 
In colour his product resembled grey-blue Portland 
stone ; the new artificial cements were consequently 
baptised Portland cements. Aspdin’s cement helped 
Brunel to build his Thames Tunnel. But the new 
industry remained so little known that General 
Pasley, who for long years continued researches similar 
to those of Vicat, is said never to have heard 
before the Exhibition of 1851, of the substitute 
for Roman cements, although he lived at Chatham, 
near the Portland works of Aspdin’s son. In 1848 
England probably did not possess more than four 
Portland cement works. The first German Portland 
cement works were started in Stettin in 1849, Eng- 
land, where the industry now took rapid strides, had 
little to fear, however, from competition, even in Ger- 
many. During the last twenty years matters have 
changed. The empire renovated and enlarged its 
fortifications, built and widened harbours, and con- 
structed canals, somewhat neglected of late. The 
German manufacturer recognised that there was some- 
thing to reap provided they could guarantee a good 
article, that is to say, a better one than some of their 
works turned out in those days. Cement is one of 
those products for which no definite formula can be 
assigned, The buyer cannot insist upon having 
exactly the same article as supplied by others, 
or even by the same manufacturers on a former 
occasion ; and if there are no standard rules for the 
conditions to which a proper cement should con- 
form, he purchases at considerable risk. The German 
cement manufacturers formed an association and took 
concerted action. After making exhaustive tests 
they drew up standard rules defining the qualities and 
settling the methods of testing; these rules were 
approved of by the Minister of Public Works and 








received general assent. It isowing chiefly, as every- 
body grants, to the wise co-operation of the manufac- 
turers, that Germany is now turning out about 
10,000,000 normal casks of 170 kilogrammes (3 cwt.) a 
year. The English manufacturers have not seen the 
necessity for adopting standards of uniform quality 
and method of testing. 

The newest German cement works are the Porta 
Works, near the Porta Westphalica on the Weser, 
engravings of which we give to-day ; for the followin 
particulars of these works we are indebted to Mr. Car 
Naske, engineer, of Hamburg. In October, 1889, four- 
teen Bremen merchants met to discuss the working of 
the marls and limestones on the right bank of the 
Weser, near the Narrows, in the neighbourhood of 
Minden. They must have had strong confidence in the 
prospects of the cement industry ; for building opera- 
tions were commenced in December, 1889, and in 
November, 1890, the new Porta Works started opera- 
tions. A better situation could hardly be found. 
The quarries and works are so close to the Kéln- 
Minden Railway line and to the Weser that the trans- 
port of the raw materials and of the finished cement 
by water or by rail can be effected either directly 
or by means of a short wire-rope line. The lime- 
stones of the Porta Westphalica belong to the same 
formation, old Jura, which supplies the three Swiss 
cement works of Aaran, St. Sulpice, and Solothurn. 
They contain very little magnesia, which is certainly 
not unfavourable, considering that the question 
whether or not magnesia would replace lime in 
hydraulic stones was hotly contested some years ago, 
and that magnesia is still regarded with suspicion, 
though on no conclusive evidence. Fortunately, too, 
limestone and clay layers alternate at the Porta 
in a very accommodating manner. Finally the open 
front of the Jacob Mount shows a reassuring thick- 
ness of the seams. Five chief strata may be dis- 
tinguished. The first, a practically pure white lime- 
stone with 97.5 per cent. of CaCO; has long been 
quarried for building purposes ; the third is a muscel- 
kalk with 79 per cent. of CaCO,, which seems 
excellently fitted for cement manufacture ; the fourth 
a cement stone with 73.3 per cent. of CaCO,, which 
was utilised for hydraulic cement forty years ago; 
the fifth marl and clay, with 34 per cent. of car- 
bonate of lime and 58 per cent. of clay. After receiv- 
ing the satisfactory reports of the chemists, Dr. Friih- 
ling and Dr. Heintzel, the company entrusted the 
general design to the ‘‘ Kisenwerk (late Nagel and 
Kaemp) A. S. Hamburg,” and to Mr. C. Kortzer, now 
technical manager of the Porta. The former firm 
supplied specially the plants for the mills and brick- 
making; <A. Borsig, of Moabit-Berlin, the steam 
boilers and engines ; Pohlig, of Cologne, the wire rope 
railway ; Fellner and Fiegler, of Bockenheim, near 
Frankfort-on-the-Main, the arrangements for drying 
the raw materials and the bricks; H. Reisert, 
of Cologne, the arrangements for purifying the 
feed-water; A. Ilgner, of Minden, the electric 
lighting plant. Mr. Hutze was the architect. 
The kilns are of the Dietzsch type. The Dietzsch 
kilns are adapted for drying and calcining both 
the slurry resulting from the wet process and the 











dust of the dry process. A great deal has been said 
and written pro and contra the wet and the dry pro- 
cess. The Porta Works utilise the dry process as 
better suited for their materials ; and it may perhaps 
be said on the whole that all materials may be treated 
by the dry process, but by the wet process only those 
which are soft and can easily be washed and triturated 
with a large excess of water. Both can yield a good 
cement. If the wet way does perhaps promise a finer 
disintegration of the rocks it does not guarantee a 
more intimate mixture of the constituents. At the 
Porta Works both the limestone and clay quarried are 
dried artificially, crushed and ground, mixed, pugged 
with water, pressed into bricks, the bricks dried, cal- 
cined, and finally the clinkers ground. Great attention 
has, of course, to be paid and efficient mixing, 

From the open quarries the raw material is trans- 
ported to a platform on the top of the drying kilns by 
means of a wire-rope line of half a mile length and an 
inclination of 1 in 18 ; no motive power is needed, the 
charged suspended cars while gliding down pull up the 
empty train. The big lumps of limestone are put in 
the kiln, the small stones and clay are dried either in 
channel ovens or in revolving drums. In both cases 
the materials are directly played upon by the combus- 
tion gases, the mixture of gas and air being effected 
for both drums and channels in a common space 
between the drying chamber and the grates. The 
temperature is regulated by the quantity of air ad- 
mitted and also by the draught through the grates. 
The materials are gradually introduced into the hotter 
parts ; within the channels the attendants have to do 
this mechanically. The revolving drums and the 
channels are a speciality of Messrs. Fellner and 
Fiegler. They are, of course, applicable only in cases 
where the fuel gases cannot contaminate the 
materials. When dried, the stones are sent in 
tilting carts, suspended on rollers to the mill. Here 
they are crushed and taken up by means of the 
elevators to two pairs of rollers; the powder is 
collected, ground, once more raised and sifted, whence 
a screw carries the fine dust to the brick department. 
The coarse stuff is ground once more. Lime and clay 
have been crushed and ground together, the requisite 
quantities being fed into the crushers. We do not 
know whether the proportions are based upon weight 
or volume. As a rule, working according to volume 
seems preferable, unless all moisture has previously 
been expelled. In any case a most intimate mixing 
is indispensable, and special revolving mixing appa- 
ratus has hence been designed, through which the 
dust passes at this stage. Samples are taken by a 
chemist, and if the composition should deviate from 
the normal by more than 1 per cent., the proportions 
of the raw materials thrown into the crackers are 
altered. The dust is now moistened with a suffi- 
cient amount of water, so that the brick leavin 
the press can be placed edgeways and remain soun 
without showing any tendency to deformation. 
To secure accuracy in the degree of moisture, requires 
great care and experience. In the case of too much 
moisture, the drying of the fresh bricks which 
follow would become lengthy and expensive, and 
if the bricks are too dry and hard the machinery 
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would suffer. The arrangements for the transport 
of the bricks to be dried have already under- 
gone an improvement, which is said to answer very 
well, avoiding an inconvenience which the high tem- 
perature of the channels used to cause. The bricks 
are put in trays bent out of sheet iron ; two trays are 
put on the top of one another, tharged, and rolled 
over to cars moving transversely, which are pushed to 
the channels of the drying kilns, of the same type as 
those mentioned above. In the channels the trays are 
suspended on winding ropes. Lifts now raise the 
trays to the third story of the Dietzsch kiln-house, 
where they are conveyed to the charging openings of 
the preheating chamber. The platforms of these lifts 
open and close automatically, and the lifts are also 
automatically arrested if the wire rope should break. 
The Dietzsch kiln is a continuous one, which is charged 
and the calcined clinker drawn until the refractory 
lining of the kiln causes an interruption. The kilns of 
Mr. Dietzsch consist of three chambers, the clinker being 
drawn from the lowest. The calcining chamber is above 
this, and above again, but not directly over it, are 
the preheating chambers. The kiln in question com- 
orises six double-story kilns with twelve chambers. 

here is a common stack for every pair of preheating 
chambers. The kiln-house is built throughout in stone 
and iron ; the staircases are of iron, and the floors wire 
nets filled with cement. The drawn clinkers are 
sorted in a special shed and then ground, the grinding 
plant for the clinkers corresponding to the grinding 
plants of the mills for the raw materials, The last 
process in the mill is sifting by means of a special 
type of sieves patented to Messrs. Nagel and Kaemp. 
The pulverised cement passes through an automatic 
balance, and is then conveyed to the storehouse, 
which is divided into two longitudinal parts, pack- 
ing-room and storeroom, the latter being sub- 
divided into five chambers with sliding doors open- 
ing on to the packing-room. The transport is effected 
by means of an endless belt 50 yards long and 20 in. 
wide, fitted with cups which are stated to empty 
themselves into the chamber without spreading any 
dust, The storehouse has a capacity of 50,000 casks. 
From the platform of the packing-room the casks roll 
directly into the railway trucks. A small wire-rope 
line leads from another side of the store to the Weser, 
where the facilities are such that 1500 casks can be 
stowed away within six hours. 

To remove the dust from the two mills Messrs. 
Nagel and Kaemp have furnished four dust filters 
worked by two exhausters, and offering a filtering sur- 
face of 160 square metres = 1720 square feet. 

The motive power is supplied by five tubular safety 
boilers on the Heine system, and by three sets of engines. 
The chief engines are two horizontal three-cylinder 
engines with Corliss gear, Frickart system, condensing 
and indicating 1000 horse-power. In cases of acci- 
dent either of the two engines would be able to keep 
the works going. If the water should become scarce 
during the hot season the engines may be worked 
without condensation. A 30 horse-power horizontal 
steam engine, making 200 revolutions, drives the dy- 
namos, and works, if necessary, also the little wire- 
rope line to the Weser. The dynamo can also 
be coupled to the large engines. The workshops 
and cooperage have their own portable engine, 
one of Messrs, Garrett aud Smith’s of 35 horse- 

ower. The feed water is purified after Messrs. 
Reisert and Dervaux’s method, which requires a good 
deal of space, and at these works, therefore, a special 
shed, 

The Porta Works are constructed for an annual 
output of 200,000 normal casks of about 3 cwt., 
reckoning the working day at 24 hours. The site is 
spacious enough for double the production; and we 
have already remarked that the quarries are regarded 
as practically inexhaustible, so far, at any rate, as the 

resent generation is concerned, The quality of the 

*orta cement is very favourably commented upon by 
Dr. Heintzel, who particularly emphasises its capacity 
for resisting pressure, which he found thirteen times 
as great as that for resisting tensile strains. 





13-TON IRON ORE WAGONS. 

THE wagon which forms the subject of our two-page 
engraving this week is one of a lot of 150 built by the 
Darlington Wagon and Engineering Company for the 
Parcocha Railway (a line recently made to open up 
some valuable deposits of iron ore in the Bilbao dis- 
trict), from the designs and under the inspection of 
Mr. F. Gillham, of 278, Winchester House, Old 
Broad-street, London, the a. The 
gradients on one part of the Parcocha Railway are 
very severe, viz., 1 in 34, and as the loaded traffic is 
all down grade this part of the line is worked by 
wire repes, the full descending wagons hauling the 
empties up the incline. Each wagon will carry 13 
tons of ore, and the tare of one wagon is 6.2 tons. 
It is intended to run trains of four or possibly five 
wagons on the incline, so that the total gross weight 
of each train will not exceed 96 tons, which, on an 
incline of 1 in 34, gives a pull on the drawbar of 27 





tons, exclusive of all frictional resistances and sup- 
posing the load to be stationary. 

The underframe of the wagon is made of Fox’s 
patent pressed steel plates manufactured by the Leeds 
Forge Company. The advantage claimed for these 
patent underframes is that they combine great strength 
with lightness. The underframe for one wagon weighs, 
exclusive of buffers, draw gear, axle guards, and scroll 
iron, only 17 cwt. 1 qr. 5 lb., and has been tested 
at the makers’ works with a dead load, uniformly 
distributed, of 40 tons of steel blooms. This load was 
carried for 26 hours without causing any undue deflec- 
tion to the frame, and on the removal of the load no 
permanent set was discernible. The axle guards 
(Figs. 2 and 6) are also Fox’s patent. They are only 
7s in. thick, but the vertical corrugations give extreme 
rigidity. Each axle guard plate is attached to the 
solebar by four turned bolts ¢§ in. in diameter on the 
shank fitted with thick washers, # in. nuts, and split 
pins. The guards for one wagon, exclusive of bridles 
and bolts, weigh only 288 lb., and this compares most 
favourably with the weight of the ordinary W guard. 
A deep narrow channel with closed ends runs under- 
neath the wagon (Fig. 5) and acts the double purpose 
of a longitudinal tie to the underframe and a carrier 
for the bottom door hinge pin. The axle-boxes (Fig. 6) 
are fitted with Macnee’s patent ring, and are practi- 
cally dust-proof. Each box has at the back an annular 
recess concentric with the axle, and in this recess there 
fits a cast-iron ring or annular plunger, which is forced 
out by small spiral springs, and so kept in constant 
contact with the faced surface of the wheel boss. The 
pressure between this ring and the wheel boss is 
not enough to cause heating, but it is enough to keep 
all dust and grit out of the axle-box. The wheels and 
axles are, as will be seen from the illustration, very 
massive. The wheel centres (bosses, spokes, and 
rims) are of wrought iron and the tyres and axles are 
of steel. It will be noticed that there are no collars on 
the outer ends of the axles. 

It may be interesting to compare the dimensions of 
these wheels and axles with those of a standard English 
10-ton trader’s railway wagon. 


English 10 Ton. 
3 ft. Lin. 
5 in, by 2 in. 
34 in. by ? in. 
9} in. 


3} in. by 8 in. 


Parcocha. 


2 ft. 9 in. 
5 in, by 2 in. 


Diameter of centre 
of tre - 
Section of tyre 


= spoke ... 34 in. by g in. 
Diameter of wrought- 


iron boss ... sn 
Diameter andlength 
of journal ; 
Diameter of axle in- 
side boss ... ae 
Diameter of axle at 
centre 
Gauge 


114 in. 
4} in. by 8 in. 
5} in. 


44 in. 
4 ft. 84 in. 
ewt. qr. lb. ewt, qr. lb. 
16 2 14 17 0 22 


The drawbars and drawbar coupling pins are all of 
Siemens-Martin steel, and great care was paid to this 
part of the wagon, for on the steep incline a great deal 
depends on the draw gear. A test was made from 
every few blooms used, and the results were very uni- 
form. The steel for the drawbars stood 30 tons to 33 
tons per square inch of original area with 30 per cent. 
reduction of area at the point of fracture ; and that for 
the drawbar pins stood 32 tons to 37 tons with 224 per 
cent. reduction. The elastic limit of this damier 
material ranged from 18 tons to 19 tons per square inch, 
and the minimum net sectional area is 5.4 square inches, 
Thus there is an elastic strength far in excess of the 
gross working pull on the draw gear. 

The single end lever, with roller shown at one end 
of the wagon (Figs. 3 and 5) is for automatically 
disengaging the draw gear as soon as the train reaches 
a given point at the end of the incline. At this given 
point a fixed inclined plane is placed on the side of the 
railway, and the roller on the end of the disengaging 
lever runs under the fixed plane. This depresses the 
outer end and of course raises the inner end of the dis- 
engaging lever, thus pulling the drawpin out of the 
drawbar eye (Figs. 2 and 3) and so disengaging the 
trucks from the haulingrope. Of course the aeere- 
ing lever and roller are only needed on one wagon of 
each train, but the angle-iron brackets and wrought- 
iron pin for carrying this lever are attached to all the 
wagons, thus any wagon can, when required, take its 
place at the head of the train. It will be noticed that 
the angle-iron brackets are in duplicate—one for each 
side of the wagon. This is rendered necessary by the 
fact that the automatic uncoupling sometimes takes 
place at one side of the railway line, sometimes at the 
other. 

The brake gear is on the Simplex Brake Company’s 

tent system, and is so clearly shown on the engrav- 
ings that little description is needed. It will be noticed 
that the brake acts on both wheels of one pair instead 
of, as is usual on English goods wagons, on the two 
wheels at the same side of the wagon. The brake lever 
runs right across the front of the wagon, thus the brakes 
can be puton or released from either side of the train. 
The buffers, both plungers and cases, are all wrought 


5} in. 


5} in, 
5 ft. 6 in. 


Weight per pair ... 





iron and have been entirely made by the Darlington 
Wagon and Engineering Com The capacity of 
the hoppers is large, but the illustrations show so 
clearly and completely all of the hoppers and of the 
other parts of the wagons that it is unnecessary to 
enter into details. 





THE ‘‘ PRINCESSE ALICE.” 

On Friday last the new auxiliary steam yacht which 
his Serene Highness the Prince of Monaco has had 
built by Messrs. R. and H. Green, was tried over the 
measured mile on the Maplin. This yacht is one of the 
largest of the pleasure fleet, being no less than 646 tons 
displacement, and is certainly one of the handsomest 
vessels of herclass. She is ina truersense of the word 
than ordinary an auxiliary steam vessel, and not a full- 
powered craft with masts and sails, seldom to be used, 
as are so many of the auxiliary yachts. It is difficult 
to define where the limit should be drawn between 
auxiliary and full-powered yachts ; that is, whether 
the engines are to be considered auxiliary to the sails, 
or the sails auxiliary to the engines. Probably the most 
logical way settling the matter would be to ask, which 
are most used? although the question which drive 
the vessel faster ought perhaps to receive considera- 
tion. On the trial the Princesse Alice made close upon 
94 knots, and it is probable that the speed under 
canvas may average this ona good many occasions, as 
there are 12,000 square feet of canvas in the sail plan. 

The hull is of composite build, with teak plank- 
ing and steel frames. The length between perpendi 
culars is 170 ft., the breadth 27 ft., and the depth 27 ft. 
The mean draught on trial was 13 ft.3in. The dis- 
placement on trial was 646 tons. The cabin accommo- 
dation is somewhat encroached upon by the marine 
laboratories and rooms for the scientific apparatus with 
which the yacht is so liberally supplied. There isa 
main saloon extending the whole width of the ship, 
abaft of which is the dining saloon. The private 
rooms of the Prince and Princess are aft of this 
again. The panelling of these rooms is in polished 
wood and beautifully designed and executed. In fact, 
the whole finish of the vessel is of exceptional excel- 
lence, and, together with the graceful lines of the hull 
and noble sail spread, renders the vessel one of the 
most beautiful yachts afloat, without any of the 
ostentatious gaudiness which disfigures the design of 
some of the pleasure craft of excessively rich owners. 
The whole vessel is illuminated by electric light, the 
engine and dynamo being in the main engine-room 
There is also a room forward for accumulators. There 
are six water-tight compartments, any two of which 
can be filled without the vessel sinking. There isa 
long deck-house amidships. The fore part is devoted 
to a chart-house. Next to this is the galley, bake- 
house, and deck pantry. The chief room on deck is 
the first or rough laboratory. Here will be brought 
the contents of trawls, dredgers, &c., and the contents 
will be sorted over, the worthless part being returned 
to the sea, while anything having the semblance 
of novelty or interest will be retained for further 
examination. At the end is an aquarium in which 
living specimens can be retained and their ways of life 
studied. There are two tables anda sink. ‘The floor 
of this room is lined so that no water can get below. 
One of the tables is arranged so that a large sheet of 
plate glass can be inserted, below which powerful 
electric lights may be placed, This is in order that 
transparent or partly transparent objects may be 
examined with the light shining through them, and 
their internal structure more completely investigated. 

The laboratory, which is 16 ft. long and 11 ft. wide, 
communicates with the central laboratory on the deck 
below by means of a lift. In this second laboratory 
the specimens, which have been cleaned above, will be 
brought and further examined, or prepared and put 
by for use. There are shelves fora library of scientific 
reference, and also a writing table. In the engine- 
room there is an ammonia freezing machine, and there 
is a service for brine circulation. In the central 
laboratory there is a freezing tank kept cold by means 
of the refrigerated brine. ft is proposed to use the 
freezing process very largely in preserving specimens, 
a method which has manifest advantages over the 
usual way of preserving by means of spirits or chemicals. 
In the lower part of the hold there is a cold stora 
room of considerable capacity, on the same principle 
as that now so extensively used for the preservation of 
frozen meat. Next to the central laboratory there is 
also a drying room heated by a steam coil. The third 
laboratory will be devoted to the closer study of 
special subjects where the more abstruse problems of 
oceanography will be worked out by the Prince at 
leisure. It is supplied with bookshelves on which will 
be placed the various works on the sciences which it is 
the main object of the vessel to give his Serene Highness 
an opportunity to pursue. The more delicate instru- 
ments and apparatus will also be placed here. There 
is also a photographic department in connection with 
this laboratory or study. There are two projectors 
for electric light on board. One is for use on the 
yacht and a smaller one for boat work. The habits 
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of many fishes and marine insects are largely nocturnal, 
and it is in order that these may be studied or cap- 
tured that the electric search lights are chiefly sup- 
plied. It is expected that in this way a good deal of 
new light will be thrown on many points in con- 
nection with marine zoology. 

The numerous scientific instruments and the various 
apparatus, by means of which the Prince will pursue 
his investigations, are well worth prolonged study. 
The experience which his Serene Highness has already 
had, has enabled him to devise many new appliances, in 
which his well-known mechanical skill has stood him 
in good stead. The chief of these is a wens 
machine, which is an extension of the beautifu 
apparatus first designed by Sir William Thom- 
son. In this, our readers willremember, steel piano- 
forte wire, of very high tenacity, is used for carrying 
the sinker in place of the ordinary rope. It will easily 
be understood that to sound to great depths it is 
desirable that the friction on the line should be small 
and that the tensile strength should be great in com- 
parison with the section. Nothing of course could 
give this desirable quality in a higher degree than 
steel wire, but steel wire is a difficult thing to handle 
in great lengths, especially for sounding purposes. 
The wire is necessarily coiled on a drum, and in con- 
sequence will always throw itself into coils if stretched 
out and then allowed to become slack. The con- 
sequence is that upon the wire being straightened 
again, a kink is formed, and this naturally is a 
place of great weakness. If a sounding is being 
taken and the ship has a rolling motion, it is evi- 
dent that the wire will have a tendency to become 
slack when the vessel rolls towards the sinker. This 
will be partly due to the momentum of the drum on 
which the wire is coiled, and partly to the inertia of 
the sinker and its friction in passing through the 
water. It will also be obvious that the wire will 
slacken unless checked, immediately upon the sinker 
touching the bottom; and this doubtless is the in- 
cident which has most to be guarded against. In 
order to counteract these things there is an apparatus 
consisting chiefly of a brake on the drum, which is 
automatically put in operation when the wire has a 
tendency to become slack. It would be impossible to 
explain the mechanism, which is actuated by powerful 
springs, without the aid of illustrations which we do not 
possess at present. This sounding machine has been, as 
we have said, designed expressly for the work by the 
Prince, and has been already used for some time by 
the scientific staff of the Austrian Navy with marked 
success. For winding in there is a single cylinder 
steam engine attached to the standard of the machine. 
The smallest wire used is ,°,ths of a millimetre in dia- 
meter, the sinker for which would be 120 kilogrammes. 
Thicker wire is also used. We understand that the 
wire is galvanised so as to prevent rusting. We be- 
lieve this is a novelty, or at any rate it was not 
adopted in the earlier machines, where a good many 
precautions were taken to prevent rusting. It is a 
question whether it would not be more profitable to 
use a wire drawn from some copper alloy of high ten- 
sile strength, rather than use galvanised stcel wire. 
The sounding machine may be used for other purposes 
than merely taking depths, as various instruments such 
as those for procuring samples of water at given depths, 
— temperatures, ascertaining densities, &c., may 
be substituted for the sinker or used in conjunction 
with it. There is also a smaller hand machine for boat 
use chiefly. 

For dredgers and instruments of greater weight there 
is a steel wire warp. This is actuated by a winch 
forward, the winding drum being on the deck below. 
There is a special governor designed to insure the two 
drums running always at equal speed, so that there 
shall not be either an undue strain on the warp between 
the two drums or a number of slack turns on the deck 
through overwinding of one drum. This warp is 15,000 
metres long. 

The propelling machinery has been supplied by the 
historic firm of John Penn and Sons, who have en- 
gined so many of the steamers built at Blackwall 
Yard. The engines are of the ordinary marine type 
of triple compounds with three cranks, the cylinders 
being 13 in., 194 in., and 33 in. by 24 in. stroke. The 
high-pressure cylinder has a piston valve, the inter- 
mediate cylinder and low-pressure cylinders ordinary 
valves. The indicated horse-power on trial was 390 
or 40 horse-power over the contraet. The propeller 
is a feathering screw on the Bevis principle. __ 

The boilers are two in number and of the ordinary 
marine type, the working pressure being 150 1b. to 
square inch. There are no forced draught arrange- 
ments, The whole of the machinery is finished with 
that excellence which is an inheritance of the name 
of pon and the engines worked perfectly throughout 
the trial. 





THE LONDON WATER SUPPLY. 
THE Select Committee on the Metropolis Water Supply 
1t 


Bill have agreed upon the terms of their report, an 
has now keen presented to Parliament, At the final 





meeting on the 14th inst. there was considerable discus- 
sion on the draft report. Mr. J. W. Lowther proposed 
the insertion of four new clauses: (a) dealing with the 
question of the my in point of quality and quantity 
of the present supply, and the question of the sources 
from which an additional powell should be obtained ; 
(6) recommending the appointment of a Royal Commis- 
sion, composed of specially-qualified scientific members 
to consider how far, if at all, the supply at present 
derived from the Thames and Lea, and the springs and 
wells in the metropolitan water area, cheshi be limited 
or extended ; (c) expressing the opinion that the com- 
plaint against the Chelsea and West Middlesex Com- 
— eee their agreements for additional intakes 
rom the Thames have not been satisfactorily answered ; 
and (d) suggesting that local authorities within the 
metropolitan water area having their own independent 
rights should, in the event of purchase, be guaranteed 
in the exercise of their present rights. Of these all 
were rejected except the last (d), which was added 
to the report. The Committee, which was appointed 
on February the 20th, and nominated on March the 18th, 
consisted of five members appointed by the House—Mr. 
T. H. Bolton, Sir A. Borthwick, Mr. Bristowe, Mr. 
Lawson, and Mr. Murdoch ; and four nominated by the 
Committee of Selection, Mr. J. W. Lowther, Sir M. 
White Ridley, Sir H. Roscoe, and Mr. Rowntree. We 
have from time to time referred to their labours. (See 
ENGINEERING, vol. li., pp. 593 and also 133 and 228.) 

The following is the text of the report as finally 
adopted and presented to the House last night : 

‘* Your committee have proceeded upon the assumption 
that in the opinion of Foclamt it is desirable to estab- 
lish a single public representative water authority for the 
metropolis. The Royal Commission presided over by 


the Duke of Richmond reported in 1869 ‘ that the future | Co 


control of the water supply should be intrusted to a 
responsible public body, with powers conferred on them 
for purchase and extension of existing works, and for 
levying certain rates refe to.’ And the Select Com- 
mittee of which Sir W. V. Harcourt was chairman, and 
which examined into the provisional agreements for pur- 
chase contained in the Government Bill of 1880; reported 
‘that it is expedient that the supply of water to the 
metropolis should be placed under the control ef some 
public body, which shall represent the interests and com- 
mand the confidence of the water eonsumers.’ Since 
these reports much valuable.experience has been gained 
of the growth of population, and of the undertakings 
of the water companies and the demands upon them. 
Parliament also, since 1886, has adopted the policy 
of enforcing more stringent provisions in case of the 
issue of any fresh capital. An important inquiry into 
the whole matter, too, has recently been held by 
the Corporation of the City of London; and it is 
evident that there is much fresh light for the con- 
sideration of the question from every point of view. 
Your committee therefore consider it to be most desir- 
able that the problem should be carefully and deliberately 
examined by the newly-constituted municipal authority, 
the London County Council, in the interests of the water 
consumers of the metropolis. The London Count 
Council were, in the session of 1890, intrusted wit 
powers to initiate negotiations with the water companies, 
and to incur certain limited expenditure in preliminary 
inquiries, but those inquiries are necessarily as yet incom- 
plete. Your committee recommend : 

“1, That powers should be granted to the London 
County Council to expend such further sums as may be 
reasonably necessary, in order that they may examine 
thoroughly for themselves, as the responsible municipal 
authority of Lortdon, the whole position of the metro- 
politan water supply, and come to a conclusion as to the 
policy which, for financial and other reasons, it is desir- 
able to adopt. 

‘*2. That, if they should so resolve, they should have 
power to promote a Bill or Bills in Parliament for the 
pur of constituting themselves the responsible water 
authority for London, acting through a statutory com- 
mittee, appointed either wholly by themselves or partly 
in conjuction with the Corporation of the City of London, 
as suggested to your committee on behalf of both bodies, 
Such statutory committee to comprise a certain number 
of members possessing special knowledge and qualifica- 
tions, not necessarily members of the body or bodies 
appointing. 

‘3. That the London County Council 
the water authority, should be required to purchase, 
either alone or in conjunction with such of the authorities 
of the outside areas as may be arranged, the undertakings 
of the eight water companies (except possibly certain 
lands of the New River Company) by agreement, or, 
failing a. by arbitration, within a fixed period. 

“4 at, subject to any such arrangements, the new 
water authority should take over the duties and obliga- 
tions which the present water companies now have 
towards the consumers of water in the districts outside 
the boundaries of the county of London, but within the 
limits of supply of the present companies. 

“5. That, in the event of purchase by the new 
authority, power should be given to that authority, and 
to the authorities of the outside areas, to negotiate for 
the purchase by the latter (1) of so much of the works of 
distribution as is appropriated to the district of such local 
authority, and of the right to a supply of water in bulk 
from the new authority ; or (2) ibly of some of the 
sources of supply which, with their works of distribu- 
tion, it might be found practicable and advantageous to 
sever from the general scheme. 

“6. That those local authorities which, like Croydon, 
Richmond, and Tottenham, are situated within the 
metropolitan water area, but have their own a 
dent water supply, should, in the event of the purchase 





if constituted | Boa 


of the water companies by the new water authority, be 
ranteed in the exercise of their present rights. 

‘*In the event of the undertakings of the companies not 
being acquired by purchase the committee recommend 
that there should be a Parliamentary inquiry, before 
which the interests of the whole of the consumers within 
the area of the present metropolitan water supply ought 
to be represented, into the statutory powers and obliga- 
tions of the water companies, and the control which is 
now exercised by public departments and the metro- 
politan and other authoritiesover them. In the appendix 
to the minutes of evidence will be found a memorandum 
setting out the existing conditions, but it might possibly 
be found advantageous to make the obligations and the 
control more complete. Your committee found it impos- 
sible, within the limits of the time at their disposal, to con- 
duct Preyer yong Be examination into the quality and 

uantity of the London water supply. But, apart from 
that consideration, they are of opinion that these ques- 
tions will naturally form a part of the complete inquiry 
which it will be the duty of the London County Council 
to eonduct, with the assistance of the professional advice 
which, as your committee have recommended, should be 
at their disposal. Although your committee have not 
been able, for the same reason, to examine into any of the 
cases sought to be established before them by the 
various local authorities of the areas in which are con- 
tained the present sources of supply, for the protec- 
tion of their separate interests, your committee have 
received sufficient indication that there exist com- 
plaints, founded or unfounded, that those sources are 
in some quarters being even already overtaxed. Your 
committee do not see their way to recommending any 
practicable method for the effective association of any of 
these authorities with the inquiry, for which the London 
unty Council must be responsible. But they are of 
opinion that in any-such inquiry regard must be had, on 
the one hand, to the statutory rights of the present water 
companies, and, on the other, to the legitimate wants 
and necessities of the inhabitants of those areas. It must 
remain with Parliament ultimately to decide upon the 
merits of any scheme submitted. In view of the possi- 
bility of its being ultimately established that the present 
sources of supply cannot be extended, and that addi- 
tional sources of supply are required, and as the possible 
fresh areas of supply are limited and are already being 
drained for other large communities, your committee 
think that Parliament may well consider, before granting 
any powers for further encroachment upon those areas, 
how far provision ought fairly to be made fr the possible 
requirements alike of the metropolis and of the other 
large ulations upon the lines of supply. 

sy OF the two. Bills before your committee for the consti- 
tution of a new water authority, neither appears to them 
calculated to effect a satisfactory solution of the problem, 
but your committee desire to place upon record their 
opinion that both those Bills were promoted in the public 
interest, and to considerable public advantage.” 





IRRIGATION IN IpDAHO.—The valleys of Idaho comprise 
a acres, susceptible of irrigation and remarkably 
ertile. 





VICTORIAN BRIQUETTES.— Arrangements are about to be 
made by Mr. Outtrim, the Victorian Minister of Mines, 
for a mining expert to proceed to Europe shortly for the 

urpose of advancing the manufacture aa belenines from 

ictorian brown coal. Sufficiently large quantities of 
coal will be sent to Europe so that experiments upon a 
large scale may be conducted. It has been al y de- 
monstrated by Mr. Cosmo Newbery, analytical chemist 
to the Victorian Government, that Victorian brown coal 
is admirably suited for compression into briquettes, 
which make an excellent fuel; but the question has 
arisen whether the process can be made a profitable one. 
It was proposed by Mr. Outtrim, in the first instance 
that machinery for the manufacture of briquettes should 
be imported in order to determine the question, but the 
despatch of an expert is regarded as a more satisfactory 
plan. Mr. Newbery will probably be asked to accept the 
commission. 





New Water Works FoR AUDLEY ParisH, STAFFORD- 
SHIRE.—On the 8th instant, a complete system for the 
supply of water to the district under the Audley Local 
of Health, was formally opened. These works 
consist of a well and borehole sunk into the pebble beds 
of the new red sandstone at a place called Mill Dale. 
The well is lined throughout its length with cast-iron 
tubing, belled out at the bottom and top. In this 
well is fixed a set of powerful three-throw pun.ps 
driven by a pair of compound horizontal engines of 110 
horse-power supplied with steam from two Lancashire 
boilers. The condenser is one of Masterman’s patent 
diaphragm type. This machinery is covered by - 
some buildings, designed by Messrs. Ford and Slater, 
architects, of Burslem, who acted as consulting engineers 
for the scheme. The water is raised from the well and 
driven through the condenser (which is provided with a 
bye-pass) and then through an 8-in. main to the reservoir 
about 3 miles distant at an elevation from the bottom of 
the well of 530 ft. Distributing mains, varying in bore 
from 7 in. to 12 in., are taken off atconvenient points along 
the route, and air valves, back-pressure valves, sluice 
valves, and hydrants, are provided in ample numbers in 
suitable places. There are two reservoirs, one of concrete 
the other of wrought iron, affording a storage capacity of 


218,000 gallons. The whole of the mocinety was designed 
and constructed at the Union Foundry, Ki ‘ove, under 
the personal supervision of Mr. GE. asterman, 


A.M.LC.E., the manager of that branch of Messrs. 





Woodhouse and Rawson, United, Limited, 
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Front-street, Cincinnati, Ohio. This tool appears to | 
have made quite a revolution in the wheel-spoke in- | 
dustry of the United States, for whereas, before its | 
introduction, the output from one machine was 800 | 
spokes a day, the device we illustrate completes about 
2400 per day, its recent record performance being | 
2695 spokes per day of ten hours, and 13,735 in a} 
week of 58 hours. The general arrangement of the 
machine will be understood from the engraving. The 
stock is placed between the centres in the upright 
frames of the machine, beneath and parallel to a 
former that is driven at the same rate as the stock, 
the gearing for this purpose being placed on the left- 
hand side of the machine. The cutter heads are 
mounted on a travelling carriage running in guides on 
the main frame, and being moved by a pinion working 
in a rack as shown. The carriage is extended be- 
neath the main frame, where it travels on a square 
guide as shown. The cutter heads are driven by 
belts from the broad-faced pulley mounted at the 
bottom of the carriage. Means are provided for vary- 
ing the shape of the spokes cut, and the cutter heads 
can be brought on to the stock, at any part of their 
length. One special feature of the machine is the 
rapid and automatic return of the carriage to the end 
of the machine, so that the attendant has nothing to 
do but to remove the finished spoke and replace it by 
a new blank, an operation performed by the lever and 
cam shown on the right hand of the engraving. 








OIL PUMP FOR LUBRICATION. 

THE accompanying illustration shows clearly the 
Challenge oil pump for the continuous lubrication of 
shafts, manufactured by Messrs. John Greenwood and 
Co., Limited, 110, Cannon-street, E.C., London. The 
pump is made to screw on to a bracket at such a dis- | 
tance from the shaft as will allow of the leather- | 
covered eccentric being placed in direct contact with | 
the shaft, so that it is revolved by friction. To this | 
eccentric is attached the ram of the Oy The oil | 
may be drawn off through the small hole outside of | 
the barrel in a pipe carried to any part. In the sup.- | 


porting cylinders on each side are powerful springs | grease will work effectively and without much trouble. 
which, pressing on the bearings, keep the eccentric | It is pretty sure to work so long as the shaft revolves, 


SPOKE LATHE. 


THE EGAN MANUFACTURING COMPANY, CINCINNATI. 





We publish above an illustration of an automatic! close up to the shaft. The appliance is certainly 
spoke lathe constructed by the Egan Company, of|ingenious, and provided the shaft is kept free from 











b | 





and without reference to the direction of the move- 
ment of the shaft. This secures continuity and pre- 
vents danger of heated necks, connection with which 
may be by the small pipe from the barrel. Iii is spe- 
cially suitable for steamers’ shafts, as the bracket on 
which it is screwed may be attached to th frame- 
work of the bearings. ‘The rolling of the ship cannot 
therefore interfere with lubrication. 





Hosson’s Bay.—The Victorian Minister of Public 
Works has not yet been able to make arrangements for 
dredging the south channel in Hobson’s Bay, which is 
necessary to provide a thoroughly good depth of water 
for the large steamers which visit Melbourne. The 
dredge which is required to do the work is the John 
Nimmo, but at present it is engaged in making a new 
cut through the Geelong bar. It was thought that the 
Von Schmidt dredge could be obtained to take the place 
of the John Nimmo at Geelong, but this dredge is 
engaged at the Elwood Swamp and will be required 
there for some months to come. The department is now 
endeavouring to obtain the use of another dredge. It is 
recognised that in any case the dredging of the south 
channel is of such importance that it demands immediate 
attention. 








Pusiic Works 1n New SovtH WaAtEs.—The standing 
| committee of the New South Wales Parliament on public 
| works has taken further evidence on proposed additional 
| tramways for Sydney, and has decided by eight to three to 
/recommend the Colonial Parliament to construct a rail- 
way from Cobar as far as Broken Hill. The present 
committee is the third which has been appointed under 
the Public Works Act ; it has been in office nearly twenty - 
three months, and during that time has had under con- 
sideration thirty - two works, representing a proposed 
expenditure of over 9,000,000’. At the date of the com- 
mittee’s last report there were five works before it, the 
inquiries concerning which had not been completed, and 
since then six others have been referred to the com- 
mittee. Of this list, numbering eleven works, the com- 
mittee has dealt fully with eight and partially with three. 
The eight works represent an estimated expenditure of 
over 2,000,000/., and the three works not yet completed 
represent a proposed expenditure of between 600,000/. 
and 700,000/. ese three works are two proposed cable 
tramways and a railway from Glen Innes to Inverell. 
His Excellency the Governor has turned the first sod of a 
railway which is to bring the existing North Shore line 
to the deep waters of Port Jackson at Milson’s Point. 
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LAYCOCK’S DRAUGHT EXCLUDER AND WINDOW LIFT. 
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NOTES FROM THE UNITED STATES. 


On the present page we illustrate an improved dust 
“ PHILADELPHIA, July 8, 1891. 


and draught excluder and window lift which has | 
recently been introduced by Mr. W. S. Laycock, of | 
Victoria-street Works, Sheffield. The lifting arrange- Ratway construction so far this year foots up 
ment is shown in Fig. 1, and will be seen to be, between 1600 and 1650 miles. The calculations are 
extremely simple. There are six pivotted bars on | that about 3000 miles will be built between now and 
the lazy tong principle, the bottom ones being at- | the end of the year, running the total construction 
tached to a fixed point by means of two coiled springs. | this year somewhere near 4500 to 4600 miles, the 
When the window is down the springs are in /|lowest mileage on record for twelve or fifteen years. 
tension, and, by their reaction, assist the hand in | This may seem like an extraordinary thing in the pre- 
the closing operation. The dust and draught excluder | sent rapid development of the United States, but it is 
is equally simple, and is shown by Figs. 2, 3, and 4. | easily understood when a few facts are stated. It is 
A wooden bar is attached to the bottom of the glass|some years since we completed our last trans-conti- 
frame by a link which is pivotted, both at its attach- | nental railroad; we have now about a dozen lines 
ment to the bar and to the frame. The bar thus| crossing the continent, but railroad managers have 
travels up and down with the window, but never | agreed that there shall be no more built. It may be 
leaves the case. The connecting link being doubly five years before traffic will be of sufficient magnitude 
pane as explained, naturally allows the window to|to demand additional facilities. The railroad con- 
e secured in the usual manner by the fence rail. The | struction now required consists of short lines from 
dust and draught excluder may be used separately or | 10t050milesin length ; of these we have an abundance, 


in conjunction with the lifting apparatus. In the | Most of our present railroad construction is of a spider- 
latter case the attachment of the lazy tongs is made to | 


web variety; this kind of work will increase from 
the underside of the bar. The introduction of this! year to year. It is worth from five to ten times more 
simple device is much appreciated by railway attendants | in paying traffic than the trans-continental roads. 
as well as by the travellers, for trouble is frequently | We are just turning the half-year, and there is but 
caused by thoughtless persons thrusting paper and | little of interest to say. The repairing season is on, 
rubbish into the window aperture in the door. Mr.|and all mills are idle; the dulness will continue 
Laycock has made a large number of these lifts and | from one to two weeks, and resumption will then 
draught excluders for some of the principal railways at | follow, probably with an extra supply of orders for 
his model works at Sheffield ; which were so much ad- | the next thirty or sixty days. Several causes have 
mired during the recent visit of the Institution of | contributed to postpone the inauguration of a great 
Mechanical Engineers to that town. | deal of new work. The last half-year will be charac- 
| terised with unusual activity in the construction of 
| machinery, and in the consumption of iron and steel 
| generally. Chicago advices are quite encouraging 
this week ; that city is virtually the base of supplies 








KrIMBERLEY.-—The population of Kimberley, the capital | 
of Griqualand West, has just been returned at 28,643. | 
The population of Beaconsfield, which is virtually an | ; : 
affiliation of Kimberley, is 10,478. The combined popu- | for the vast agricultural region of the north-west, 
lation of Kimberley and Beaconsfield is accordingly | and as the crops are large, iron and steel products, 
|hardware, building materials, and house furnish- 


ments are in good demand. It is true that prices are 
low, but Americans are becoming accustomed to sharp 
and continuous competition. 





MORISON’S AUTOMATIC WATER GAUGE. 

Wir the high pressures now in general use on 
mariue boilers, the bursting of a gauge glass is a 
source of considerable danger, and has caused some 
fatal and many serious accidents, Many devices have 
been proposed for the automatic closing of the gauge 
cocks, which, although often fulfilling the purpose 
intended, have the objectionable and, as many en- 
gineers consider, the dangerous feature of a small and 
hidden valve. 

At the discussion on a paper recently read before 
the North-East Coast Institution of Engineers and 
Shipbuilders by Mr. H. Gray, a self-acting water 
gauge designed by Mr. D. B. Morison, of Hartlepool, 
was described, and we append an illustration of this. 

The closing gear consists of a small cylinder 
mounted on a trunnion on the gauge standard and 





connected above the piston to a point between the top 
gauge cock and the glass, and below the piston to the 

iler. The difference in the total pressure upon the 
two sides tends to keep the piston at the bottom of 
the cylinder, in which position the cocks are open. 
The piston-rod is connected by means of a link to the 
gauge cock handles, which are arranged with a quad- 
rant permitting their being worked independently of 
each other and of the closing gear. This is an im- 
portant feature, as, even if the closing gear failed to 
work, the cocks can be shut by hand in the usual 
manner. It will be readily seen that on the bursting 
of the glass the pressure on the top of the piston is 
relieved, and the closing of both steam and water 
cocks is practically instantaneous. With this arrange- 
ment the too often contracted areas through the gauge 
cocks are avoided, as the passages may be made 
direct and amply large. 

Simplicity and the fact that all the parts are visible 
are noteworthy features. 





AMERICAN NaturAL Gas.—The Philadelphia Natural 
Gas Company, which supplies fuel to manufacturers at 
Pittsburg, reports a net profit for last year of 229,600/., 
and 600,000. of undivided profits. It is believed that 
natural gas can be had in paying quantities for at least 
six years tocome, and that when the natural article gives 
out the company will at once supply through its existing 





plant artificial gas for heating purposes. 
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EXPLOSION OF A TRAMWAY ENGINE 
BOILER AT HUDDERSFIELD. 

A ‘* FORMAL investigation,” occupying two days, has 
just been held at the Town Hall, Huddersfield, by the 
Board of Trade, with regard to the circumstances and 
cause of the bursting of the boiler of a tramway engine 
which occurred on June 3 at Learoyd Bridge. e Com- 
missioners were Mr. Howard Smith, barrister-at-law, 
and Mr. J. H. Hallett, engineer. Mr. K. E. K. Gough 
conducted the case for the Board of Trade; Mr. 
Barber, the town clerk, penne for the Huddersfield 
Corporation, who owned the boiler; Mr. S. Learoyd, 
solicitor for the friends of the deceased and for the Amal- 
gamated Society of Engineers; and Mr. Waugh, barrister, 
for the company with whom the boiler was insured. 
The mayor and several members of the Council were 
present. 

The boiler was of the vertical ‘‘ Field” tube type, and, 
with the engine, was made in 1885 by Messrs. Black, 
Hawthorn, and Co., Gateshead, for show at the Inven- 
tions Exhibition held that year. At the close of the 
Exhibition the engine was bought by the Huddersfield 
Corporation, and since its purchase the boiler had been at 
workon the tramways with slightintermission uptotheday 
of the explosion. 
diameter, made of one plate 4 in. thick, lap-jointed, and 
double-rivetted at the vertical seam. The crown plate was 
flat, # in. thick, and flanged downwards to the shell. The 
firebox, which contained seventy-nine ‘‘ Field” tubes, was 
3 ft. 44 in. high by 3 ft. in diameter, the original thickness 
being ,,in. The crown plate was fin. thick. The firebox was 
wey at the cartel aaa and was supported by two 
rows of 1 in. screwed stud stays spaced about 12 in. apart 
vertically and 9 in. circumferentially. It was rivetted 
to the shell at the base, a wrought-iron ring intervening. 
The uptake from the firebox crown tothe shell crown was 
4 in. thick, its diameter — 12in. atthe top and 10 in. 
at the bottom. The plates throughout the boiler were of 
iron. 

The boiler was provided with a manhole measuring 
15 in. by 12 in. ond tne mudholes at the base 44 in. by 
2? in. it was equipped with the usual fittings, including 
two direct-acting spring-loaded safety valves, 24 in. in 
diameter, adjusted to 1501b., which was the ordinary 
working pressure. 

At 8.30 on the morning of Wednesday, June 3, the 
engine had just taken the car to Learoyd Bridge, on the 
outskirts of Huddersfield, and was standing in the public 
street, when the boiler burst with great violence. The 
firebox collapsed and rent circumferentially for a length 
of 28 in. between the base ring and the lower row of 
stays, thereby forming an opening measuring 28 in. in 
length by 20 in. at the widest part. The car was forced 
backward about 30 yards. and the engine turned at right 
angles to the line of rails, while the firebars, cinders, and 
various small fragments were shot into the street. The 
windows in the neighbourhood were broken, in one case 
the furniture in the house or damaged ; a man assist- 
ing the driver was killed, and thirteen persons who were 
passing or standing near at the time were more or less 
injured. 

Ihe cause of the explosion was simple in the extreme, 
and one which, as is almost invariably the case, might 
easily have been prevented. The plate of the firebox was 
dangerously wasted by internal corrosion, and in places 
was reduced from its original thickness of ,4 in. to as 
little as ;, in., the part where the rent occurred being 
from ,, in. to 4 in. thick. The corrosion was due to the 
acid properties of the feed water, which was drawn from 
the Blackmoorfoot reservoir. According to an analysis 
by Dr. Dupré laid before the Commissioners by Mr. 
Gough, the water contained acid equal to 0.6 grain of 
free sulphuric acid per pare. and was thus unsuitable 
for the purpose for which it was used, being so likely to 
injuriously affect the plates. 

At the official investigation Mr. Gough, in opening the 
roceedings, stated that the Corporation worked the 
ocal steam tramways under a license from the Board of 

Trade, but that that license in no way related to the 
efficiency of the boilers and engines. He gave a descrip- 
tion of the dimensions of the boiler, wahok eas one of a 
number owned by the Corporation, and was called No. 9. 
No special instructions appeared to have been issued 
with regard to its periodical examination. The boilers 
were all in the charge of Mr. Pogson, the tramway 
manager, and Mr. Moorhouse, his foreman. Occasionally 
they were examined by a boilermaker from the Turn- 
bridge Boiler Works, and in March, 1886, the one in 
question was insured by the Yorkshire Boiler Insurance 
Company, who gave a certificate to the effect that it 
might safely be worked at 140 1b. It was examined by 
that company in May, 1887, and May, 1888, but in 
July, 1889, the insurance was transferred to the 
Leeds and North of England Insurance Company. In 
August, 1889, that company reported that the boiler had 
been examined and was in satisfactory condition for 
150 lb. In August, 1890, it was again subjected to a 
** thorough ” examination by Mr. Longbottom, one of the 
company’s inspectors, and the same pressure allowed as 
before. Mr. _— did not oe to have examined 
the boilers periodically himself, but if any special points 
were brought before him by his foreman he would then 
make an examination. With regard to No. 9 boiler, it 
was never tested by hydraulic — after leaving the 
works of the makers, nor were the plates drilled to ascer- 
tain the remaining thickness. During the present year 
some patches had been put on the right and left-haud 
sides of the furnace mouth song to the plates being thin. 
On June 2, the day before the explosion, Moorhouse 
examined the boiler, and stated that it appeared to be in 
fair condition with the exception of a leaking stud 
between the patches. He sounded the plates with a 


- | explosion, 


he shell was6 ft. high by 3ft. 9in. in| P 





hammer, but there were no indications of weakness. On 
the same date the Turnbridge Company sent a man at the 
request of the corporation to examine and sound the 
boiler, but his inspection did not appear to have revealed 
to him the fact that the boiler was in a dangerous condi- 
tion. The next day the boiler burst, rendering the driver 
unconscious, killing his assistant—a young man named 
Hirst—and inflicting the other injuries to which we have 
referred. 

With regard to the internal corrosion which caused the 
r. Gough said that Mr. Jarmain, the borough 
analyst, agreed with Dr. Dupré that owing to the pre- 
sence of acid the feed water was decidedly liable to act 
deleteriously on iron. The corporation knew this, and 
that of necessity boilers fed with that particular water 
could only have a short life. The boiler, however, 
had never been tested by hydraulic pressure, nor the 
os drilled to ascertain their remaining thickness. 

Vhen the explosion occurred there was plenty of water 
in the boiler, the pressure as shown by the gauge was 
— 150 lb., and the safety valves were blowing pretty 
reely. 

Mr. Henry Barber, town clerk, deposed to the boiler 
ceming into the possession of the corporation in 1885. No 
special instructions were given as to its inspection; Mr. 
‘ogson was responsible for the immediate working of the 
tramway system. The boilers were originally insured in 
the Yorkshire Insurance Company and then transferred 
to the Leeds and North of England Company in conse- 
quence of their covering third party risks under the Em- 
ployers’ Liability Act. When the transfer was made the 

ressure on the exploded boiler was increased 10 Ib., but 
a could not state why this was done. The object the 
corporation had in view in insuring the boilers was, firstly, 
to obtain increased security by qualified and independent 
inspection, and, secondly, to obtain indemnity in case 
of explosion. 

By Mr. Learoyd: The duties of Mr. Pogson or Mr. 
Moorhouse as regarded the inspection of the boiler were 
not defined in writing; the matter was left in Mr. 
Pogson’s hands, who was responsible to the corporation. 
The corporation relied on the inspection made by the 
insurance company but did not consider that this ‘‘ white- 
washed” them. 

Mr. Charles Edward Fleming, manager for Messrs. 
Black, Hawthorn, and Co., ae particulars as to the 
general construction of the boiler in 1885. When made 
it was tested by hydraulic pressure up to 300 1b., and by 
steam up to1601b. It was then intended to be worked 
with safety at 150 lb., and was made for that pressure. 
The bursting pressure was 650 Ib. to 750 lb. so that there 
was a factor of safety of 5to1. Hecould not say how 
often a boiler should be examined. The practice of his 
firm was to wash a boiler out every three weeks, to 
examine it thoroughly once a year, and drill holes if 
necessary. 

By Mr. Learoyd: If a barrow load of rust were removed 
from a boiler it would be a sign that more frequent and 
careful examination was necessary. With the acid water 
the hammer test should have been supplemented by 
drilling. The hammer test was fairly reliable in the 
hands of skilful men. 

By the Town Clerk: A difference of 10 lb. in the 
wadides pressure was not material. Drilling was not 
always certain to detect the thinnest plates, as the wrong 
place might be drilled. 

By Mr. Gough: The tensile strength of the plate would 
be 23 tons. 

By the Commissioners: His firm had supplied thirty- 
two engines similar to the one in question, for tramways. 
He had examined the boiler which had exploded, and was 
of opinion that undoubtedly a qualified man ought to 
have discovered the defect. Part of this defect was oppo- 
site to a handhole, and should have been seen. 

Mr. Pogson, manager of the tramways, said he was an 
engineer, and n six years engaged with the corpo- 
ration. He was a member of the Institution of Mechanical 
Engineers. He had eighteen boilers under his charge, and 
when some of them were insured with the Yorkshire Com- 
pany he had reports as to the internal corrosion, but he 
took no steps to ascertain the cause of that corrosion. 
The water was there and he had to use it, but as the 
corrosion became more marked an analysis was made. 
About half a cupful of an alkaline compound was put into 
the tank two or three times a week, but more could not 
be used as it produced priming. The pressures were 
increased all round to 150 Ib. when the Kitson type 
of engine was introduced on the tramways. Repairs 
were carried out by men from the Turnbridge 
Boiler Works. He did not examine the boilers himself 
unless his attention was called to them. He relied on 
the insurance company’s certificate of safety, but did not 
consider that it would relieve him entirely of the respon- 
sibility of further examination. The boilers were washed 
out every three weeks, and his foreman then examined them 
as to cleanliness,but only once in two months as to their 
safety. An efficient examination might have been made 
without taking out the firebox. In the caseof five similar 
boilers the fireboxes had been renewed, after six years’ 
working, on account of the corrosion and excessive wear 
and tear. The firebox of No. 9, which burst, had not 
been renewed. He never considered that boiler doubtful. 
After the explosion he noticed a good deal of wasting, 
and was surprised it had not been detected. If he had 
drilled the se and found it only ,; in. thick, he should 
have stopped the boiler. 

By Mr. Learoyd: The safety valves were not locked 
up on any of the boilers. The Board or Trade did not 
require that they should be. The drivers could interfere 
with the safety valves on all the boilers. 

By Mr. Commissioner Smith: He did not consider it 
necessary to have lock-up safety valves. 

By Mr. Learoyd: ssuming that the plate which 





rent was ys in. thick, it should have been detected. He 
had never examined the boiler personally, nor had he 
seen it being examined. They had as good a system of 
inspection as was possible under the circumstances, and 
this was that two months should not be exceeded without 
examination. The boilermakers were sent for to do 
, ey repairs, and not to examine the boilers, but on 

une 2 they were told to make an inspection, but he did 
not receive any report. The last examination by the 
insurance company was in August, 1890. 

By Mr. Waugh: The boiler had been fed with the 
same water for a year and ten months. He remembered 
receiving a letter from the insurance company asking for 
an analysis of the feed water, but the request was not 
complied with, why he could not say. 

By the Town Clerk : It would be impossible to examine 
the boiler from the inside at the part where it gave way 
because of the depth and width of the water space. 
Drilling was rather a doubtful test, as so much depended 
upon the part drilled. There had never been any hesita- 
tion on the part of the tramway committee to do all re- 
pairs necessary. It was always his desire to leave an 
— margin of safety. 

y the Commissioners: Although the boiler could not 
be examined from the inside, the soundness of the plate 
could be tested from the other side by the hammer. They 
knew the boiler had a short life on account of the water, 
and that was why an examination was made every two 
months. Unless the hammer test was used a proper ex- 
amination was not made. Six weak fireboxes in boilers 
working on the tramways had been discovered by Brook- 
banks, the boilermaker, but the seventh seemed to have 
slipped him. 

’. Moorhouse, foreman of the tramway depét, gave 
evidence as to the examinations he had made of the 
boiler. The bottom of the firebox could not be examined 
to detect corrosion even with a lighted candle. He 
never thought of removing the firebox, which would have 
taken a week to do, though by that means a thorough 
examination could have been made. He had examined 
the boiler about eight times this year. He used the 
hammer and got a true ring. 

By the Commissioners: He considered it safe to work 
a boiler at 150 lb., although the plate might only be } in. 
thick in places. The boilermaker, Brookbanks, who made 
an inspection the day before the explosion, said the 
boiler was safe, and witness agreed with him. 

By Mr. Learoyd: The examination would last about a 
quarter ofan hour. He had seen the boiler since the ex- 
plosion, and still thought that it had been properly 
examined on June 2 ‘o the best of his knowledge it 
was safe to work at that date, but he knew now that it 
was not safe. He thought the defect might have been 
found by drilling. He went round the boiler with his 
hammer, but must have missed hitting this part. It did 
not occur to him to drill the plate, but he now saw it 
would have been wise to have done so. 

By Mr. Gough: The plate was generally wasted and 
measured from 74 in. to its original thickmess. The 
insurance inspector was a good while inside the boilers in 
August last, and sounded the plate internally. 

r. H. E. Rea, manager of the Turnbridge Boiler 
Works, said they received instructions from Mr. Pogson 
to examine the be and to useall care. He should 
not call the examination on June 2 a regular inspection, or 
there would have been a written report. 

By Mr. Waugh: He would not drill a plate unless the 
hammer test made him suspect its strength. 

William Brookbanks, boilmaker for forty years, and 
who had made the examination on June 2, said he 
examined the boiler by hitting it with his hammer. 
Nobody told him to examine it but he always had a look 


round, and if he saw any doubtful plate he ——~ it. 


Mr. Rea was recalled and questioned by the Commis- 
sioners as to the instructions his firm had received from 
the corporation to the effect that they must make careful 
inspections of the boilers. Mr. Commissioner Smith said 
he must take it that there were no general instructions, 
With this the town clerk agreed. 

Mr. John Waugh, chief engineer to the Yorkshire 
Boiler Insurance poco said the tramway boilers were 
originally insured with his company for — He 
fixed the working pressure in the case of the exploded 
boiler at 140 lb., and gave a certificate of safety at that 
scm never exceeding it. He did not think the type of 

iler a good one. The Huddersfield water was parti- 
cularly corrosive. There was no corrosion of the firebox 
when the boiler was insured by his office in 1889. 

By Mr. Gough: He could not say precisely how long it 
would take with such a feed water to corrode a firebox. 
The firebox of No. 2 boiler had been condemned when 
six years old, but that was after the use of Huddersfield 
water generally. 

By the Commissioners: The defect and consequent 
weakness of the plate ought to have been detected. 
There was a handhole right opposite the corrosion. 
If similar defects could i, 2 detected, insurance com- 
panies might as well give up boiler inspection. Brains 
were requi to make a good boiler inspector. An ex- 
perienced man would have detected the corrosion. 

Mr. John Longbottom, inspector for the Leeds and 
North of England Insurance Company gave details of his 
examinations of the boiler. He had not found any wast- 
ing of importance, though there was pitting in the uptake 
which he attributed to the feed water. At his last exami- 
nation in August he was quite satisfied that the boiler 
was safe to work at a pressure of 150 lb. He had found 
a bulge in No. 2 boiler at which part a hole had already 
been drilled by the tramway officials, and the plate was 
only 3% in thick. This put him on his guard, and made 
him much more careful in his examination of the other 
boilers. : 

Mr. Jefferson, chief engineer and manager of the Leeds 
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Insurance Company, deposed to the boilers having been 
insured in his cifice in August, 1889. There were eleven 
boilers and they were insured on the ‘‘ group” system for 
600/., the total premium being 13/. 15s. per annum. 
Longbottom had ey at the time, as he (witness) was 
not then appointed. ogbottom fixed the pressure at 
which the boiler should be worked, viz., 150 lb. He had 
endeavoured to get an analysis of the water from the cor- 
poration, but without success. i 

Mr. David Henry Holman, engineer-surveyor to the 
Board of Trade, stated he had examined the boiler after 
the explosion. The as was only 7s in. thick in places, 
‘x in. being the thickest part he found. This was cer- 
tainly not sufficient to stand a pressure of 150 1b. 

This closed the evidence and Mr. Gough then submitted 
the following questions to the Commissioners and asked 
their judgment thereon. ; : 

1. When, and for what working pressure was this 
boiler constructed ? 

2. Were proper and sufficient measures taken by the 
Huddersfield Corporation to appoint competent persons 
to manage the boiler, and generally to insure that it was 
being worked under safe conditions? _ y 

3. Was suitable water used for feeding the boiler ? 

4. Did Mr. Pogson and Mr. Moorhouse make proper 
and sufficient examinations of the boiler from time to 
time; were they aware that the plates round the furnace 
mouth had deteriorated and required renewal in May 
last, and were they then and thereafter justified in neg- 
lecting to drill the plates of the firebox to ascertain their 
thickness, and were they justified in neglecting to test 
the boiler by hydraulic pressure ? ; 

5. Did Mr. Longbottom make a proper and sufficient 
examination of the boiler in August last, and was he then 
justified in reporting the boiler as fit for a working pres- 
sure of 150 lb.? : ; ? 

6. What were the instructions given by the corporation to 
the manager of the Turnbridge Boiler Works in regard to 
the boilers; and did Mr. Rea, the manager of the said 
works, take measures to insure that the utmost care was 
used in the examination of the boiler on June 2 last? _ 

7. Was this boiler properly and sufficiently examined 
by Mr. Moorhouse on June 2? And whether, having 
regard to the construction of this boiler, a proper an 
sufficient examination of it has ever been made ? 

8. What was the cause of the explosion ? 

9. Whether blame attaches to the corporation of 
Huddersfield ; Mr. Pogson, manager of the tramways; 
Mr. Moorhouse, foreman; Mr. Rea, manager of the 
Turnbridge Boiler Works; and to Mr. Longbottom, 
inspector to the Leeds and North of England Boiler 
Tnsurance Cempany, all or either of these gentlemen ? 

Mr. Waugh (barrister) addressed the Court on behalf of 
the Leeds and North of England Insurance Company, and 
contended that inasmuch as five examinations had been 
made by other persons since the inspector had made his 
examination, and the defects had not been discovered, 
this was a proof that the insurance company’s inspection 
was a gi one, The water was bad, and there was no 
evidence that it would not have corroded the plate from 
August, 1890, to June, 1891, sufficiently to have led to 
the explosion. : 

The Town Clerk, on behalf of the corporation, sub- 
mitted at some length that they had employed competent 
servants, and that the examinations had been systematic. 
A proper record had not been kept of the inspections, but 
ho het no doubt one would be kept in future. The cor- 

ration did not run the trams for profit, and while wish- 
ing to work them economically, had never refused the 
manager anything required for public safety. He sub- 
mitted that the defect was of such a character that even a 
skilled man could not be blamed for overlooking it. 

Mr. Commissioner Smith then delivered a lengthy 
judgment, dealing ge with the general dimensions 
and history of the boiler, the insurances effected upon it, 
and the repairsmade. The Court considered that Brook- 
banks, who examined the boiler on June 2, was not em- 

wered to make a thorough inspection, but merely to 
ae round and to report if he saw any defect. With 
regard to the feed water it was known to contain more 
acid than any other feed water in the district, as had been 
shown by as many as five fireboxes having to be renewed 
through corrosion. The Commissioners attached con- 
cideeaiile importance to this question, and would again 
call the attention of boiler owners to the importance of 
not using unsatisfactory water. It this particular case 
it appeared that other water might have been used, 
though perhaps not so conveniently. From an examina- 
tion they had made the Court were perfectly clear that 
the weakness of the plate must have been discovered by a 
careful examination. Indications must have been appa- 
rent on looking into the boiler from the manhole that 
corrosion was at work. This should have led to a most 
careful inspection, which could not have failed to show that 
active corrosion was going on. In the opinion of the Court 
a proper examination was not made on June 2, either by 
Moorhouseor Brookbanks. The explosion was undoubtedly 
caused by the plate wasting away through internal corro- 
sion until it was no longer able to withstand the pressure of 
thesteam. They had heard the evidence of Inspector Long- 
bottom in which he described the method he adopted in 
examining the boiler, and if he had done what he said he 
had done, then a proper inspection had been made. In 
the absence of any contradictory evidence on this point 
the Court accep’ 
and Mr. Rea of blame. With regard to the corporation 
and their servants, the Commissioners were of opinion 
that Mr. Pogson was a thoroughly competent man to 
have the management of the tramways, but knowing what 
he did of the character of the water, they thought he 
should have occasionally inspected the boilers himself. 
He was to blame for continuing to use the water, espe- 
cially after its corrosive action was made clear to his 


his statement and acquitted both him | G 








mind by the necessity of renewing the fireboxes in the 
other boilers. It would have been better to have reported 
to the Committee that the water was not fit for boilers. 
These was no doubt errors of judgment, and Mr. Pogson 
had impressed the Court favourably by the straightfor- 
ward manner in which he gave his evidence. The exami- 
nation by Moorhouse the Commissioners considered 
was superficial and perfunctory, otherwise the mischief 
which undoubtedly existed at that time must have been 
detected. He was therefore to blame. It was, however, 
only fair to him to say that the boiler was of a somewhat 
complicated type, rather difficult to examine over all 
parts, and he might have thought he was making a proper 
examination. His neglect was not of a seriously repre- 
hensible character. he corporation seemed to have 
done all they could. They placed their boilers in the 
hands of Mr. Pogson, a competent man, and insured 
with the primary object of insuring a regular inspection, 
but they had failed, inasmuch as knowing the bad quality 
of the feed water, they had not acted on that knowledge. 
The Commissioners did not attach personal blame to 
them in the sense that they did in some degree to Mr. 
Pogson and Moorhouse, but they nust apply the same 
rule to the corporation as they would to a poor man. 
Their servants had been found negligent and the corpora- 
tion must be held responsible for that neglect. The 
Court therefore ordered the corporation to pay the sum 
of 40/. towards the expenses of the investigation, which, 
Mr. Smith added, would probably be about one-third of 
the total costs involved. 








LAUNCHES AND TRIAL TRIPS. 

THERE was launched on Tuesday, June 30, from the 
Southampton Naval Works, a screw stcel steamer named 
Apore, built to the order of Messrs. Jacob Walter and Co., 
London, for the Brazilian coasting trade. This vessel is 
one of a fleet in process of construction for carrying the 
products of Brazil from port to port round the coast. She 
will fly the Brazilian flag, and is completely owned in Rio 
de Janeiro. She is about 900 tons, is of the well deck 
type, having large cargo hatches for carrying machinery. 
Her dimensions are: Length over all, 190 ft. ; pecan 


d | 27 ft. ; depth, 13.6 ft. Her machinery is of the triple-ex- 


pansion type. 





On Saturday, 4th inst., Messrs. Short Brothers launched 
from their yard at Pallion, Sunderland, a steel screw 
steamer named Lord Londonderry, built to the order of 
the Marquis of Londonderry. The vessel, which has 
been specially designed for the coal trade, is of the fol- 
lowing dimensions: Length, 175 ft.; breadth, 28 ft. ; 
depth, moulded, 12 ft. 11 in. The vessel is to be fitted 
with triple-expansion engines of 90 horse-power, and 
boiler of 160 1b. pressure, by John Dickinson, Sunderland. 
The vessel is expected to steam 10 knots with about 700 
tons deadweight on about 11.6 draught. 


The new Italian ironclad Sicilia, the largest in the 
Italian Navy, was launched at Venice on July 6. The 
vessel is 400 ft. long, 76 ft. 9 in. beam, and has a displace- 
ment of 13,251 tons. She has two barbettes with compound 
armour 18 in. thick, and in each of these ave two 34-centi- 
metre 104-ton breechloading rifle Armstrong guns. The 
other armament includes eight 15-centimetre breech- 
loading rifle, sixteen 12 centimetre and ten quick-firing 
guns. Her maximum speed is 18 knots, and the cost is 
one million sterling. 


On Tuesday, the 7th inst., Messrs. Sir Raylton Dixon 
and Co. launched from their yard at Middlesbrough a 
steel screw steamer named Eaenh, which has been built 
for Captain Saliaris, of Chios, Greece. Her chief dimen- 
sions are: Length over all, 249 ft. 9 in.; breadth, 
34 ft. 6 in. ; depth moulded, 18 ft. 1 in., with a carrying 
capacity of about 2000 tons at 17 ft. 3 in. draught. Her 
machinery will be fitted by Mr. John Dickinson, of Sun- 
derland. The cylinders are 18} in., 30 in., and 49 in. in 
diameter by 33 in. stroke. 


On Tuesday, July 7th, Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a steel screw 
steamer named Wooler, built to the order of Mr. 
George Steel, of West Hartlepool, for Messrs. Steel, 
Young, and Co., of London. She will be fitted with 
triple-expansion engines by Messrs. 8. Richardson and 
Sons, Hartlepool. 





On Wednesday, the 8th inst., Messrs. Craig, Taylor, 
and Co. launched from their yard at Stockton-on-Tees a 
steel screw steamer of the following dimersions : Length, 
292 ft. ; breadth, 37 ft.; and depth, 20 ft. 3in. Engines 
on the triple-expansion three-crank system are being con- 
structed by Messrs. Blairand Co., Limited, of Stockton. 
The cylinders are of the following diameter : 21 in., 35 in., 
and 57 in. by 39 in. stroke. Steam is generated in two 
large steel boilers working to 160 lb. pressure. She is 
owned by the Avis Steamship Company, Limited, 
London, and is named Ortyga. 





The steam yacht Mira, built from the designs of 
Messrs. G. L. Watson and Co. by Messrs. David J. 
Dunlop and Co., Port-Glasgow, ran her final trials on 
Saturday, the 11th inst., when her owner, the Hon. Fred. 

. Wynn, and party, were on . The yacht is 
154 ft. long, 214 ft. beam, and 13} ft. depth moulded ; the 
main draught of water on trial, with all stores on board 
and bunker half full, being 9 ft. 3in. The model isa 
departure from what is generally adopted in steam 
yachts, the stern being plumb and the fore end covered 
in by a monkey forecastle, under which there is a storage 
room for hawsers and other deck gear. The engines are 
of the triple-compound type with a working pressure of 


160 lb. of steam. The cylinders are 14in., 22in., and 
36 in. in diameter and 24in. stroke, and one boiler 
11 ft.9 in. in diameter and 10 ft. 6 in. long; the condi- 
tions of contract being that 500 horse-power should be 
sustained under natural draught and 800 under forced 
draught. The first condition was easily obtained without 
any undue effort, while the maximum _horse-power 
developed on the measured mile under forced draught 
was 910; the mean speed of the various full speed-runs in 
two es trial was 14}? knots per hour; a result con- 
siderably in excess of the builders’ guarantee. The forced 
draught is the builders’ own arrangement, admitting air 
to the ashpits under the aroma only, the fan —- 
laced in the engine-room for purposes of ventilation an 
<eeping this apartment cool. The work was done on 
the trials of the yacht with 185 revolutions of the engines, 
the boiler having a total capacity of 1449 cubic feet, heat- 
ing surface 1317 square ft., and 42 square feet of grate 
surface as arranged for natural draught. The results taken 
from the boiler being one horse-power for every 1.45 
square feet of heating surface, and 1.59 cubic feet of 
boiler capacity ; the horse-power per square foot of grate 
surface being 21.66. The total weight of machinery with 
steam up is 8 tons, giving a proportion for each horse- 
power developed of 207 lb. 





The trial trip of the Castle Line Royal Mail steamship 
Hawarden Castle, which has just been tripled by the 
Fairfield Shipbuilding and Engineering Company, 
Limited—the builders of the vessel—took place yesterday 
(Monday) on the Clyde. She developed a speed of 
16 knots, and the trial was in every way reg were! 
While the Hawarden Castle has been in the Fairtield 
Company’s hands, the opportunity has been taken of 
making considerable improvements and additions to her 
passenger accommodation. A large drawing-room on the 
“— deck with a grand pianoforte has been added, 
while many of her cabins, her bath-rooms, &c., have been 
entirely refitted and improved. She leaves Greenock 
to-day (Tuesday) for the Thames, and will sail from 
London on the 16th and from Southampton on the 18th 
inst. for South Africa. She may be expected to make a 
quick passage. 


The steam yacht Zara, designed by Mr. G. L. Wat- 
son, Glasgow, and built by Messrs. Fleming and Ferguson, 
shipbuilders, Paisley, went down the river yesterday for 
speed trial, and on the measured mile attained a speed of 
12.5 knots per hour. The Zara is a steel steam yacht of 
250 tons yacht measurement, and has been built to the 
order of Mr. Peter Coats (of Messrs. J. and A. Coats), 
Paisley. She has deckhouse forward, within which is a 
staircase to dining saloon, and a larger deckhouse aft is 
fitted as drawing-room, and as also stair leading to after 
accommodation. The dining saloon is fitted up in oak 
with arcaded compartments at side-lights which are fitted 
with sliding windows of stained glass. ‘The deck saloons 
are also fitted inoak and mahogany. The engines are the 
builders’ patent quadruple-expansion type, and indicated 
500 horse-power on trial. 





On Monday there was launched from the west yard of 
Messrs. . Swan and Hunter, a steel twin-screw 
steamer named Essequebo, of the following dimensions : 
Length over all, 146 ft.; breadth, 22 ft. 6 in.; depth, 
moulded, 8 ft. 14 in. She has been built to the order of 
Messrs. Sproston, Son, and Co., London and Demerara, 
and intended for their mail, passenger, and light cargo 
trade in British Guiana. The engines are by the Walls- 
end Slipway and Engineering Company, Limited, and are 
to propel the vessel at a speed of 10 knots per hour. 





The Empress of China, the last of the three vessels con- 
tracted for by the Canadian Pacific Railway with the 
Naval Construction and Armaments Company, Limited, 
of Barrow, went on trial on July 6 from the Clyde to 
pe , and thence to the Mersey. She is in- 
tended for the Pacific trade, and is an exact copy of both 
the preceding steamers. The trial was a complete suc- 
cess, some 600 horse-power eer developed over the 
sister ships. On the measured mile on Saturday, July 4, 
a speed of 19 knots was attained, while on the sea trial, 
in the face of a strong gale and heavy sea, the vessel ran 
16.6 knots, and this was considered by both builders and 
owners as very satisfactory. The following is the official 
data concerning the trial: Mean draught, 22 ft. 6 in. ; 
steam in boilers, 160 lb. per square roe steam in high- 

ressure receiver, 73 lb. port, 72 lb. starboard ; steam in 
ow-pressure receiver, 19 ib. rt, 18 lb. starboard ; 
vacuum, 27 in. port, 27.5in. starboard; mean revolutions 
per, minute, 89.47; mean speed, 19 knots; maximum 
indicated horse-power on one mile, 10,128; maximum 
revolutions, 282; mean indicated horse-power on two 
miles, 10,068.5 ; mean indicated horse-power in consump- 
tion trial, 7979 ; consumption per hour—pounds per indi- 
cated horse-power, 1.594; mean speed on consumption 
trial, 16.6. The following are the dimensions of the 
steamer : Length over all, 485 ft. ; length between perpen- 
diculars, 440 ft. ; beam moulded, 51 ft.; depth, 36 ft. ; 
height from top of keel to upper deck beam, 39.10 ft. 
The gross tonnage is 5920, and the total deadweight 
capacity, with a mean draught of 24.6, is 4000 tons. The 
vessel is divided into fifteen water-tight compartments by 
thirteen bulkheads. In addition to the appurtenances of 
the sister ships “‘torpedo ” ventilators have been fitted 
up throughout, and thus the comfort of the engers 
has again been to the fore with thecompany. The venti- 
— Se teaaate capitally, and were much criticised and 

mired. 





A Larcr County.—The largest county in the United 
States is said to be Custer County, in Montana, which 





contains 36,000 square miles, 
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THE REPORT OF THE AUSTRALIAN 
ROYAL COMMISSION ON STRIKES. 
THE promptitude with which the Royal Com- 

mission on Strikes, appointed by the Governor of 

New South Wales, have instituted and completed 

their inquiry and issued their report, deserves 

commendation. They have not allowed the inquiry 
to drag along for years, and report thereon when 
the circumstances that gave rise to it are well-nigh 
forgotten. The Commission was appointed by Sir 
Alfred Stephen, on November 25, 1890, ‘‘ to inves- 
tigate and report upon the causes of conflicts 
between capital and labour known as strikes, and 
the best means of preventing or mitigating the 
disastrous consequences of such occurrences ; and 
to consider from an economic point of examination 
the measures that have been devised in other 
countries by the constitution of Boards of Concilia- 
tion or other similar bodies to obviate extreme 
steps in trade disputes ; and to consider and report 
upon the whole subject.” The terms of reference, 
as above given, are quite as wide as those of the 
Labour Commission in this country. They are 
more general, and less verbose, than the terms of 
reference in the latter case ; but it is evident that 
the members of the Commission knew exactly what 
was expected of them, and also what was required 
for the country over which the inquiry extended. 

The Commission sat 51 times, and examined 55 wit- 

nesses, some of the latter being industrial em- 

ployers, others being workmen earning wages, and 
others not distinctively belonging to either of those 
classes. Witnesses were examined from Victoria, 

South Australia, and Queensland, as well as from 

New South Wales, where the inquiry was instituted. 

The witnesses included 15 employers, namely, four 

squatters, four stevedores, two steamship pro- 

prietors, one steamship company manager, two 
colliery owners, one colliery manager, and one 
master builder. The employed were represented 
by 25 ;)namely, three miners, two marine officers, 
two seamen, two engineers, two building opera- 
tives, two tailors, two printers, two stewards, one 
shearer, one boilermaker, one ironmoulder, one 
stonemason, one builder’s labourer, one coal 
lumper, one wharf labourer, and one shoemaker. 
Out of the total of 25, no fewer than 17 were 
trade union officials. In addition to the 40 wit- 
nesses above enumerated, 14 ‘‘ independent wit- 
nesses” were called, namely, three politicians and 
lawyers, three journalists, one judge, one clergy- 
man, one station-master, one wharfinger, the 
Registrar of Friendly Societies, one solicitor, one 
accountant, one bank manager, and one M.P. It 
will thus be seen that the inquiry was wide, and 
that the witnesses were qualified to express an 
opinion upon the several matters upon which they 
were examined. Several of the witnesses had 
taken an active part in the great strike which led 
to the inquiry, so that their evidence has an his- 
torical value, as throwing a light upon the greatest 
labour movement which has taken place in the 

Australian colonies. 

The report says that, ‘‘as to the importance of 
the question submitted to the Commission, there 
can be no two opinions, It is undeniably the 
great social problem of the age.” In support of 
this view the Commissioners say that the in- 
dustries of the colony, and therefore its prosperity, 
are seriously hampered by the disagreements be- 
tween employers and employed. Investors are 
timid about embarking in any industrial pursuit, 
in view of the possibility of a strike or lockout. 
Many prefer to be idle shareholders in joint-stock 
companies, or to keep deposits at the banks at 
small rates of interest, rather than run the risk 
of losing their capital in an undertaking which 
may be ruined by a strike. Consequently the 
spirit of enterprise is considerably damped by 
labour conflicts, the resources of the country being 
very imperfectly developed, while the openings for 
industry are many and promising. If the uncer- 
tainty which at present exists could be removed 
there would, in all probability, be a great develop- 
ment of industrial undertakings in the colonies. 
In explanation of the timidity alluded to, the report 
states that the savings are principally made by 
cautious and prudent people, who are much affected 





by the quarrels which they can neither prevent 
nor control, and which sometimes they cannot 
even understand. The report points out that these 
conflicts are not rightfully described as being 
between labour and capital. The capitalist often 
stands outside the arena, although he is an in- 
terested spectator of the fight. ‘‘ The exact anta- 
gonism is between the direct employer and the 
employed.” But many of the former have very 
little capital ; they are borrowers, working largely 
on credit. Yet the lenders do not come into con- 
flict with the trade unions directly, though they 
are largely interested in the issues involved in the 
struggles. It is pointed out that the small em- 
ployers are frequently more harassed by strikes 
than the larger employers, the tendency being 
therefore to centralise work in a few hands, con- 
sisting of large firms, or joint-stock companies. 
In those cases the employer and the capitalist are 
one, in so far as direct employment is concerned ; 
but even in those cases borrowed capital enters 
largely into all great undertakings, the outside 
capitalists being secured by the securities deposited, 
both as regards the accruing interest guaranteed, 
and the principal advanced to the borrower. The 
distinction here made applies in this country as 
well as in the Australian colonies. 

Dealing with ‘‘the cause and cure of strikes,” 
which was part of their instructions to inquire into, 
the Commissioners say, that there does not exist 
in the colony any systematic record of the number 
of strikes, their causes, duration, or the way in 
which they were settled. The evidence goes to 
show that the most frequent causes of strikes are 
efforts to raise wages or resist a reduction, to secure 
shorter working hours, or resist any covert or open 
attempt to increase the hours of labour, claims for 
an intermission of labour or periods of rest, or 
demands for the employment of more hands for 
given kinds of work, or resistance to discharges of 
workmen for belonging to a trade union. The 
report goes on to say that recently the strife 
has been occasioned more particularly over the 
question of the recognition of trade unions by 
employers, and the employment of non-unionist 
workmen. The late strike turned almost wholly 
upon the latter points in Australia. It will thus 
be seen that precisely the same causes have been 
in operation in the colonies as in this country, the 
strikes having originated in a similar manner, and 
forthe same objects. The Australian strike was 
ostensibly caused by the discharge of a stoker, by 
the Tasmanian Steamship Company, by reason, as 
the men alleged, that he was a trade union delegate. 
But arrangements had been made to settle this 
difficulty by negotiation, when the men demanded 
that the officers of the shipping companies should 
join the union of the trades and the Labour Council. 
The shipowners resisted this, and hence the strike. 
The owners contended that the officers had the 
right of forming their own union, and that their 
position rendered it inexpedient that they should 
affiliate with other labour bodies. The result of 
the contest was two gigantic federations—that of 
the employers, and that of the Labour Union ; but 
in the end the employers were triumphant, the 
men being beaten. 

With respect to the ‘‘cure for strikes” the report 
proceeds in a cautious manner to clear the ground 
of misapprehension. It states that the same dis- 
tinction must be observed in proposing remedies, 
as in the treament of the causes of disputes. ‘‘ All 
disputes which arise from a demand on the part of 
employés that they should have something more, 
or efforts on the part of employers to give some- 
thing less, have their origin in a conviction that 
the consideration given for labour is not satisfac- 
tory. Obviously the thing to be done under the 
circumstances is to get at the truth, and to get rid 
of everything that disguises the truth. A great 
many disputes originate in ignorance, in mutual 
misunderstanding, in unfounded suspicions, and in 
exaggerated alarms ; very much is gained if all 
these disturbing accessories can be got rid of ; and 
the controversy can be narrowed to its simple 
issue.” The Commissioners then recommend, as 
the first step, a friendly conference of both parties 
to the dispute, employers and employed. They 
say that experience has shown that difficulties are 
often cleared up in this way, the dimensions of 
the dispute being so reduced as to admit of a 
friendly settlement. Conciliation is urged as a 
means of coming to a common agreement volun- 
tarily without any opinion being pronounced upon 
the merits of the questions at issue. If, after a 
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conference, and endeavours to settle the matter by 
conciliation, the parties fail to agree, then the 
whole question should be relegated to arbitration, 
when the merits of every point in dispute would 
be considered and decided; in which event both 
parties should abide by the decision given and by 
the award made. Throughout the report the two 
functions are kept separate and distinct. Concilia- 
tion is strongly urged in all cases ; adjudication by a 
Board of Arbitration being only recommended 
when conciliation has failed to effect a settlement 
upon terms mutually satisfactory. 

The report proceeds to consider the constitution 
of such Boards, whether there shall be two inde- 
pendent bodies, one for the purpose of conciliation, 
the other of arbitration, or whether one and the 
same body shall perform both functions, proceeding 
to the latter when the former function has tempo- 
rarily failed. The conclusion arrived at is that an 
independent Board of Arbitration, armed with 
judicial powers to enforce an award, is not possible 
in the Australian colonies, inasmuch as the trade 
unions would not accept as binding any decision of 
any tribunal upon which they had no representa- 
tion. One Board is, therefore, recommended, and, 
in its constitution, the Commissioners say that the 
less bondage and more freedom in constituting the 
Board the better it is likely to be for the purposes 
designed. Written agreements are recommended 
as a means of preventing misunderstandings, such 
agreements to be interpreted by the Board of Con- 
ciliation in case of a dispute arising as to its terms 
and conditions. The report reviews the course of 
conciliation and arbitration in other countries, 
especially in England, France, Belgium, Germany, 
the United States, &c. Economy and simplicity 
are recommended both in the constitution of the 
Board and in its administration and functions. 
State action is not altogether deprecated, but it is 
very cautiously suggested, and so also is compulsion, 
either to submit to arbitration or to its awards. 
The Commissioners were urged to recommend ex- 
tensive social and industrial changes in laws, 
customs, and ideas ; but they decline to recommend 
any scheme for the reconstruction of society, be- 
lieving that reasonable means are within reach for 
mitigating, if not wholly neutralising, the disastrous 
effects of industrial conflicts. The report is signed 
unanimously by the labour members as well as the 
other members of the Commission, each clause 
being adopted after full consideration, each amend- 
ment being voted upon separately. The conclu- 
sions, therefore, are those of employers, workmen, 
and the public, officially expressed. 





THE COLUMBIAN EXHIBITION. 

In confirmation of the announcement made some 
months ago, the Government has appointed a Royal 
Commission to represent Great Britain at the 
World’s Columbian Exposition to be held at 
Chicago in 1893, to do all that lies in its power 
to encourage the manufacturers of this country to 
participate in this celebration, and to look after 
their interests, before, during and after the period 
of the Exhibition. It is certain, we think, that 
this action of the Government will be received 
with absolute approval, not only in this country, 
but in the United States, where, indeed, the 
announcement was received with great enthusiasm. 
Englishmen have yet to learn the depth and 
breadth of the good feeling with which they are 
regarded in the United States, and of the real love 
and veneration existing in America for the Mother 
Country ; we predict with confidence that the part 
this country is going to take in the Chicago Exposi- 
tion will do much to strengthen these sentiments 
still more; to make them—what they are not to- 
day—-largely reciprocal; and to draw the two 
countries, as the two great Anglo-Saxon nations of 
the world should be drawn, closer together. The 
eminently friendly action of the British Govern- 
ment is therefore to be commended as an ex- 
ample of sound foreign policy ; but it is more 
than that, because the necessities of commerce, 
and the constantly increasing pressure of competi- 
tion, render it a matter of vital importance that the 
industries and the art of England should take a 
prominent place at this Exhibition. Without 
Government assistance an English section would 
have been impossible at Chicago, for adequate 

rivate organisation, such as was so successful in 

aris in 1889, would have been impracticable at so 
great a distance, and it is not probable that the 
requisite funds—much greater than those with 








which the business of the British Section was 
managed in 1889—would have been forthcoming. 
It is true that the Government grant is a small one, 
and quite insufficient to meet the expenditure 
inseparable from the management of the section, so 
that exhibitors must be called upon-to supplement 
the grant, by a tax upon the space they occupy. 
But those to whom it will be profitable to exhibit— 
and there are very many such—will be willing to 

ay a similar moderate sum to that they paid in 
Rate and with all the more confidence since they 
have a Royal Commission to look to, instead of a 

rivate organisation, although it will be remem- 
athe that this private committee carried out their 
self-imposed duties with admirable success. But 
with the public here, and still more with the public 
in the United States, the appointment of a Royal 
Commission carries the undertaking half way towards 
success, and the special organisation chosen on this 
occasion will, it is believed, receive and deserve a 
special degreeof confidence. Admirableand imposing 
as they are, it must be admitted that as a rule, Royal 
Commissions are an expensive luxury, and it was 
not until the balance-sheet of the private Com- 
mittee of 1889 was published, that it was realised 
for how moderate a sum the expenses of adminis- 
tering a section could be carried out. It is true 
that large sums spent by individual members of 
the Committee did not form any part of the official 
charges, and that the strictest economy was per- 
sistently observed. The same method is to be 
followed on the present occasion, and the members 
of the Royal Commission just formed will, we are 
sure, be ready to make similar sacrifices in the 
execution of the task they have undertaken. They 
have resolved that no portion of the grant made by 
Government shall be devoted to any individual 
expenses which must be borne by the members of 
the Commission, so that the whole amount may 
be available for the benefit of exhibitors. This we 
believe will be an entirely new departure in Royal 
Commission work, and is due to the example given 
by the Paris Exhibition Committee in 1889. 

There is a peculiar fitness in the selection of the 
Council of the Society of Arts as the members of 
the Royal Commission; to realise this it is neces- 
sary to look back forty years when Prince Albert 
was the active President of the Society and the 
great Exhibition of 1851 was being organised. It 
is probably long since forgotten that the Society of 
Arts inaugurated this Exhibition, and with the 
assistance of Prince Albert laboured at its organisa- 
tion until the whole scheme was complete, and 
could be passed over tothe executive. The history 
of modern exhibitions in England commences with 
a circular that was issued by the secretary, which 
stated that ‘“‘the exhibitions of national industry 
whieh attract so much attention on the Continent, 
have suggested to some members of the Society of 
Arts and to some distinguished manufacturers the 
propriety of establishing something of the kind in 
this country.” This was in 1844, and was the first 
step towards the establishment of a series of yearly 
exhibitions that met with much favour among the 
industrials and inventors of the country. In 1849 
these annual meetings had so far increased in 
importance that special measures had to be under- 
taken, and as a result of these measures it was de- 
cided that an Exhibition on a very large scale should 
be carried out in 1851, for national exhibits only. 
How, under the intelligent and active guidance of 
Prince Albert and the able assistance of the 
Council of the Society of Arts, the modest plan 
rapidly enlarged and took shape as the great 
Exhibition of 1851, need not be told here; 
the story will -find a proper place in our 
series of articles on London Societies. It is 
sufficient to state here that the active interest 
which the Council of the Society had taken in this 
scheme from its commencement was continued after 
it had grown from a national to an international 
exhibition, and the members had the satisfaction of 
knowing, when the final balance-sheets were com- 
pleted, that a surplus of nearly 187,000/. was the 
net result of the great International Exhibition of 
1851, which had taken its origin, as we have seen, 
in the Council room of the Society. So with the 
second great English Exhibition of 1862, it was 
firmly established within the Society by a guarantee 
fund of 400,000/., and though the financial result 
of this Exhibition—like that of most subsequent 
undertakings of the same kind—was a large deficit, 
the importance and value of this Exhibition to the 
public will long be remembered. 

With the constant development of the institutions 








at South Kensington, with the International Exhi- 
bition of 1872, as well as with the more recent and 
brilhant series that terminated with the Indian and 
Colonial Exhibition, the Society of Arts has been 
more or less closely associated, as well as with all 
of the great foreign exhibitions. 

The selection by the Government of the Council 
of the Society of Arts, to control the British Sec- 
tion in Chicago, is thus for every reason an emi- 
nently proper one, and more especially because 
among the members of the Council are some who 
devoted themselves to the work of managing the 
British Section at Paris in 1889. The secretary of 
the Society, Sir Henry Wood, was, it will be 
remembered, secretary to that Committee, and from 
the experience which he gained under the dificult 
circumstances that attended British representation 
on that occasion, he is eminently fitted to carry 
out the present work in a similar capacity. The 
experience of 1889 proved that it is quite possible 
to administer a section in a foreign exhibition with 
a very moderate expenditure, and there is no rea- 
son to doubt that the result of the Commission’s 
labours in Chicago will be in any way less successful 
than was the work of the Committee in 1889. On 
the contrary, two circumstances should combine to 
make it if possible more successful. In the first 
place the Commission will be strengthened by the 
fact that it is of Royal nomination, and under the 
direct presidency of the Prince of Wales. In the 
second place, the Council have an even higher 
responsibility than that of successfully justifying 
the confidence reposed in them. They have an 
exceptional opportunity of raising the standard of 
the Society of Arts, of increasing its influence and 
importance, and of permanently benefitting it in 
many ways, when the Chicago Exhibition will be a 
thing of the past. It is in all respects a great 
responsibility alike in the present and in the 
future, but we are sure that the Council will prove 
worthy of its trust, and will not shrink from any 
sacrifice which the proper execution of that trust 
demands. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE summer meeting of the Institution of Naval 
Architects, which we have already announced, will 
be held in London during the last three days of 
next week. The President of the Institution, the 
Earl of Ravensworth, will occupy the chair 
during the meeting. A very good programme 
has been prepared, and we may congratulate the 
members on this excellent new departure in the 
conduct of the Institution. A summer session is 
not altogether a novelty in the year’s programme, 
but this is the first time there has been any 
other than the annual spring meeting held in 
London. Altogether, there have been four summer 
meetings since the Institution was founded. The 
first was held in Glasgow some years ago, and 
proved highly successful. In spite of this there 
was no other provincial meeting until the year 1886, 
when the Liverpool Exhibition gave occasion for a 
summer meeting being held in that city. In the 
following year there was an Exhibition at Newcastle, 
and a summer meeting was accordingly held on the 
banks of the Tyne. In 1888 the Glasgow Exhibi- 
tion took place, and the members of the Institu- 
tion were summoned to meet a second time in 
the metropolis of shipbuilding. All these three 
summer gatherings were of a highly successful 
character, and added much to the prestige of the 
Institution, as well as to its roll of members. 
It was hoped that these excellent results would 
firmly establish the custom of bi-annual meetings ; 
but for some reason the usual spring session was 
the only occasion upon which members were called 
together during the two following years. This we 
have always considered a mistake, and we know 
that the opinion has been shared by several of the 
more prominent members. The Institution is the 
oldest and has always been the leading society deal- 
ing exclusively with ship construction and marine 
engineering. There are some excellent local societies 
devoted to the same objects, but a great central 
and national institution, representing the science 
and industry in which Great Britain is chiefly para- 
mount, must, we think, necessarily be metropolitan. 
The Thames is not ashipbuilding river, and Soden 
is not a great marine engineering centre, but 
that, perhaps, is an advantage. The Clyde would 
hardly be likely to supply many members to 
a Tyneside society, neither would Newcastle send 
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many recruits to an institution at Glasgow. It 
is a necessity of the case that the societies of 
these two great shipbuilding and engineering 
centres should be essentially local in character ; 
and however well they may be conducted, whatever 
may be the excellence of the papers contributed to 
them, they can never claim to be national. For- 
tunately there is no need they should. The 
Institution of Naval Architects has well supported 
the honourable burden which it has hitherto borne. 
Under the vigorous presidency of the late Lord 
Hampton it throve amazingly, and Lord Ravens- 
worth’s never-failing attention and untiring courtesy 
in the chair have rendered its meetings first 
among the pleasantest of any technical society. 
The Council has always numbered in its ranks 
most of the highest authorities in naval archi- 
tecture and marine engineering; and some of 
the most important researches and discoveries 
made in these twin sciences have been made known 
to the world by papers read before the Institution. 
It would be ungrateful were we, in this connection, 
not to remember the manner in which the office 
of secretary to the Institution has been filled. 
But ‘‘ it is ill praising a man before his face,” and, 
in view of the meeting now in a few days to be 
held, we could hardly say anything on this head 
without appearing to do so. We will therefore 
content ourselves with remarking that the meetings 
of the Institution invariably, like a well-conducted 
trial trip, ‘‘proceed without a hitch.” The Institu- 
tion uniting so much that is excellent, it is a pity 
that its work should have been so often marred by 
the one great defect in its organisation. Good 
work has been too often spoiled by the hurried 
manner in which it has necessarily been put for- 
ward; for the whole year’s labours, with the excep- 
tion of the four sessions referred to when there 
have been summer meetings, has been crowded 
into three or four days of the spring gathering. 
That is not time enough in the present day when 
every point has to be thought out, every detail 
considered. A multitude of things to which there 
never used to be given a second thought, have now 
to be exhaustively examined ; and the higher pro- 
blems are also year by year becoming more com- 
plex. Under these circumstances it is satisfactory 
to think that there will be two meetings of the 
Institution each year. 

The arrangements for the meeting of next week 
are of a very satisfactory kind. The Royal Naval 
Exhibition forms a prominent feature in the pro- 
gramme, and members will not fail to find there a 
great deal to interest them. On Saturday there is 
to be an excursionto Chatham. Weare glad to see 
that members will pay for their own luncheon, rather 
than throw the burden ona reception committee, but 
the executive have arranged that luncheon shall be 
forthcoming, upon payment. This isa feature worthy 
of imitation: Mr. Yarrow has, with characteristic 
kindness and forethought, promised to send a first- 


class torpedo boat down to Chatham to bring home |_ 


those members who wish to come back by water. 
Doubtless many who have not been able to do 
so hitherto, will take advantage of the opportunity 
of seeing one of these remarkable vessels at work. 
The luncheons given by the Peninsular and Oriental 
Company on the Carthage, and by Samuda Brothers 
at Millwall, will be sure to be popular, and no doubt 
many will travel down to the Thames Iron Works 
to see the war vessels there in progress. Penn’s, 
Humphrys’, and Maudslay’s have also thrown open 
their works to members. The list of papers is not 
long, there being but five in all. Sir Nathaniel 
Barnaby and Mr. Martell both send characteristic 
memoirs to be read at the morning meeting on 
Thursday, but probably the contribution (to be 
read on Friday morning) by Messrs. Durston 
and Seaton on ‘‘ Recent Practice in Marine Engi- 
neering ” —a title which we are pleased to lend to 
the authors for the occasion—will call forth most 
discussion ; unless, indeed, the admirals of the 
Naval Exhibition muster in force and give their 
opinions at great length in connection with Sir 
Nathaniel Barnaby’s paper on ‘‘Ships of War.” 
Professor Lewes won the gold medal of the Insti- 
tution at the last meeting by his paper on ‘‘ Boiler 
Deposits,” and this trophy will be presented to him 
on the first day. 





THE SHIPBUILDING TRADE. 
Morg than usual interest attaches to the quarterly 
statistical return by Lloyd’s Registry of Shipping as 
to the condition of the shipbuilding industry in the 





kingdom, owing principally to the light it sheds on 
the question as to whether or not activity in trade is 
waning, as this point has much to do with deter- 
mining the appropriateness of the hour for a reduc- 
tion in workmen’s wages. It has ever been the 
case that with prosperity comes increased wages, 
the employers making concessions probably very 
reluctantly, and with depression comes a decrease 
in wages, resisted stoutly by the men. This pen- 
dulum movement has caused very many conflicts, and 
seems to be accepted as the only method of regulat- 
ing wages probably on the assumption that ‘‘ what- 
ever is, is right.” The Clyde shipbuilding firms now 
point to the diminution of new work as an indica- 
tion that the time has arrived for the men re- 
linquishing part of the advance they got when 
contract prices admitted of a larger margin of 
profit; and the array of vacant berths in the 
yards throughout the kingdom, and particularly 
in the works in the upper banks of the Clyde, 
seems to bear out their contention. They, 
however, in a conciliatory spirit, agreed to make 
the reduction half the amount originally intended, 
and this concession, made in conference with the 
leaders of the men’s union, proved satisfactory to 
those leaders; but the rank and file refused to 
adopt the suggestion to return to work. Herein 
we have evidence of the great difficulty of solving 
labour problems. It is splendid to see on paper 
schemes for regulating wages and the fluctuations 
incidental to the flow and ebb of the tide of activity; 
but without discipline on the part of the men, or 
of the employers for that matter, we can only 
continue our antiquated methods of settling dif- 
ferences by strife to the mutual injury of all con- 
cerned. And what reason have the men to mutiny 
against their leaders? It may be that- they were 
not taken into close counsel during negotiations. 
We would say that they ought not to have been. 
If the leaders are incapable then away with them; 
but so long as they are leaders confidence must be 
reposedin them. But, again, does the state of trade 
warrant the men’s resistance? Has not the pendulum 
crossed the vertical line? At this time last year 
there was a collapse in trade, contract prices dropped, 
and thus orders were secured, and although the 


present position is not so bad as at that time, it is | 5; 


materially worse than it was eighteen months ago. 
The employers are not earning by any means the 
same contract rates. Why then should the men not 
share in the drop as they shared in the rise ? 

Another point which makes the statistics inte- 
resting is as to the extent of additions to the mer- 
chant marine. Although for the present orders 
have ceased and are not likely to multiply at any 
early date, the production has been very heavy. 
The low contract prices already referred to were 
seductive, and it is time to consider the effect on 
the freight market. The tonnage launched shows 
a decided increase on some recent years : 


Merchant Vessels Launched in Britain. 
Sunes. . : 








Quarter. Number. | Tons. | of = = - 
June, 1891 .. —..| 227 324,984 | 16.5 
March, 1891 .. ad) 154 243,422 | 16.5 
December, 1890... | 169 277,726 13.1 
September, 1890 180 | 306,577 10.6 
June, 1890 .. 217 | 326,367 10.8 





A remarkable feature brought out is the increas- 
ing proportion of sailing vessels to the total, which 
is also the case with vessels under construction. 
Last quarter only about a tenth part of the new ton- 
nage was sail; now it isasixth. This is due in 
some measure to an improvement in freights for 
sailing vessels for some parts ; but the tendency 
may be further traced to the greater inclination 
to order ships when trade prospects are poor, 
because they are less expensive to maintain than 
steamers. ‘The fact is undoubtedly satisfactory 
from the shipping shareholder’s point of view, 
because it indicates a lesser addition to the carry- 
ing efficiency of the world’s shipping. It is usually 
taken that sailing to steam tonnage is in the ratio 
of one to three owing to the greater frequency 
of voyages, and if this proportion be accepted 
the tonnage built in the past quarter is about 43 per 
cent. less in carrying efficiency than that constructed 
in the corresponding period last year, the past 
quarter’s production being equal to 867,380 against 
908,509 sailing ship tons. There is a still more 
marked difference in respect of vessels under order, 
there being now two ships for every one at this 
time last year. Accepting the same basis of com- 





parison, we find that there is 4 per cent. less 
tonnage now building than a year ago, notwith- 
standing that the figures given in the next Table 
show an increase of 30,000 tons. In other words, 
while a year ago there were 658,332 tons of steamers 
building, there are now only 604,442 tons, and while 
there were 81,582 tons of sailing vessels constructing, 
there is now double that tonnage. This, although 
pleasing to the shareholders, is exceedingly un- 
satisfactory for the builders, for a sailing ship in- 
volves less remuneration per ton, while it means 
to the marine engineer a material decrease in work. 
The figures given in the next Table show that at 
present there is about six months’ work on hand, 
less than three or four months ago, but a trifle more 
than a year ago. Since the years of prosperity, 
notably 1889, there has been a severe decline. 


Merchant Vessels under Construction. 














} Per Cent. of Sail 
Date. Number. | Tons. to Total. 

July, 1891 .. 530 769,300 21.4 
April, 1891 . 549 804,846 16 

January, 1891 471 734,010 | 15.4 
July, 1890 464 739,914 | 11 

January, 1889 521 872,957 10.1 
June, 1889 .. 536 929,611 9.4 


The decrease in the work on hand is accentuated 
by the return as to the number of vessels in the 
initial stages of construction. There is frequently 
a lull at this time of the year; but there is no 
denying the fact that at the present time there 
is little inclination to order new ships. The carry- 
ing trade shows a tapering off. The enormous pro- 
duction of the past year or two has been out of 
proportion to the growth of trade, and freight rates 
have therefore shown a drooping tendency. An 
increasing number of vessels are being laid up, 
and although these are mostly vessels with old 
compound engines, there is no doubt that some 
newly built steamers and ships find it very difficult 
to get remunerative rates of freight. 

Merchant Vessels in Initial Stages of Construction. 


| 





Date. Number. | Tons 
July, 1891 107 | 15€,253 
arch, 1891... 145 180,349 
January, 1891... 178 | 293,288 
July,1890 ..—..| 60 99,075 
January, 1890 .. 171 304,275 
171 318,730 


cot SS | 


As to the apportionment of the work it is not 
surprising to find that the Clyde shows a decrease. 
The type of vessel, for the construction of which 
the builders there are distinctly noted, is not in 
large demand. Few sailing ships are built in the 
upper part of the river, consequently the — 
builders in the vicinity of Glasgow are probably 
worse off for work than those in any other district, 
and certainly than those at Greenock and Port- 
Glasgow. The aggregate is a trifle better than at 
the beginning of the year ; but it should be remem- 
bered that several Government vessels have since 
then been launched. Compared with the corre- 
sponding date last year there is a decrease in 
tonnage of 11 per cent., and with July, 1889, a 
decrease of 32 per cent. It is a noteworthy coin- 
cidence that the number of vessels building on the 
Tyne is the same as in January last, and July last 
year; but there is a heavy decrease—26.4 per 
cent.—on the work in hand in 1889. On the Wear 
the total seems to have steadily lessened since that 
date, the difference now being equal to 27.5 per 
cent. The Tees, on the other hand, has improved 
its position, and although a shade below the total 
six months ago, the aggregate is 5.4 per cent. better 
than three years ago. On the Mersey there is an 
improvement on the total at the beginning of the 
year of 26 per cent. ; but a decrease on that of two 
years ago of 31 per cent. Ireland occupies a better 
position than for seyeral years, the total now being 
16.4 per cent. over the tonnage of January, 1891. 




















The details are as follows : 
Merchant Vessels on the Stocks. 
District. July, 1891. | Jan., 1891. | July, 1890. | July, 1889. 
th | No. | tons No,; tons |No.| tons |No.| tons 
Clyde .-/149 193,338 114 } 189,447 |114 | 217,345 | 136 | 283,133 
Tyne ..| 66 | 123,812 | 66 | 130,772 | 66 | 134,592) 80 | 168,385 
Wear 46 | 98,660 | 47 | 101,485] 47 | 111,179] 61 | 135,520 
Tees 63 | 121,430 | 60 | 124,592 | 50 | 100,580} 57 | 115,268 
Mersey ..| 15 | 23,761 | 22 18,845 | 19 | 23,880) 27 34,664 
Ireland ..| 28 92,287 | 27 | 70,657) 27 | 64,335 | 27 | 81,571 
' | 











Of the tonnage now building, there is a larger 





72 


ENGINEERING. 





[Jury 17, 1891. 








proportion for foreigners than was the case three 
months ago, nearly 20 per cent., which is about 
the average, against 15.4 per cent. The kingdom 
alone owns 584,398 tons, and the colonies 12,874 
tons. Germany is still a fairly good client, as ten 
of the vessels building are for the Fatherland, and 
these make up 13,810 tons, of which only one of 
640 tons is steam. This is, as compared with 
50,135 tons a year ago; Greece is having five 
steamers of 12,000 tons built, as compared with 
two of 2590 tons ; Italy seven steamers of 17,400 
tons, against one of 3580 tons; Norway fourteen 
vessels of 16,970 tons, one only of 2000 tons being 
a steamer, while a year ago their total was 12,350 
tons ; Egypt is having four steamers of 6200 tons; 
Denmark two steamers and two small ships; 
totalling 5700 tons ; France seven vessels of 3080 
tons, against nine of 15,025 tons ; Holland two of 
2730 tons, as against three of 8700 tons; Russia 
eight of 12,740 tons, against two of 3800 tons ; and 
South America fourteen of 14,346 tons. It only 
remains to be added that of the total being built 
for foreign owners, 88 per cent., and of that for 
British owners, 92 per cent. is under Lloyd’s 
supervision. 





THE FRANKFORT ELEOTRICAL 
EXHIBITION.—-No. VIII. 


TE applications of electricity to dentistry and 
surgery are so numerous and ingenious as to de- 
serve more than a mere passing notice by any 
mechanic, and notable among firms showing dental 
appliances is the firm of Simonis, of Berlin. Dental 
engines—the dental engine is virtually a minute 
lathe provided with a small milling cutter—are 
used to clear away decayed or superfluous material, 
and in general the dental engine is a small mandrel 
mounted on an adjustable standard, and provided 
with a treadle ; a flexible shaft carrying the cutter. 
The electrically actuated equivalent of this may 
be a small motor anedided with a_pencil-like 
projection, at the end of which is the milling 
tool, and any hindrance to the free movement 
of the tool caused by the conducting wires, can be 
reduced much more than would arise from the twist- 
ing of any possible flexible shaft. Next we havea 
type of dental engine in which a larger and more 
powerful motor is used, but this involves the use of 
the flexible shaft. The Gramme ring motor is set 
on a universal motion stand, and either a set of 
agglomerate Leclanché cells is used or a chromic acid 
battery. The device for immersing the plates in 
this latter case is founded on the usual pneumatic 
system of transmitting a push impulse. In this 
instance the air compressor is a rubber chamber 
mounted between hinged boards and operated by 
the foot. Another electric tool is a minute electric 
hammer in something like penholder form, used 
to compress the gold stopping. Small glow lamps 
with adjustments, eye shades, and clamps for 
special work, are shown in variety of form, while 
a platinum wire, set, glow-lamp fashion, in a 
glass tube, serves to keep upa supply of warmth to 
any part needing it ; a stream of air being passed 
through the tube over the hot wire, and the stream 
of air is directed on the affected part. The whole 
apparatus is arranged in an apartment fitted as a 
dental operating room. 

Mr. Braunschweig, of Frankfort, has an exhibit 
extending over a much wider range than dental 
surgery, and it is rather an indication of the ten- 
dency of the time that ne should design a special 
arrangement both for the medical administration 
of electricity from the light mains, this including 
provision for regulated and measured constant 
current, and also for alternate induced current 
application (Faradisation) ; also a similar set for 
galvano-caustic (heated platinum wire) and _ in- 
candescent lighting as adapted to the varied 
needs of modern surgery. There is also a 
provision for similarly obtaining so-called static 
electricity for medical use, a Gramme motor being 
driven by the current from the mains, and this 
motor actuating a Wimshurst influence machine ; 
this machine serving for high tension currents or 
discharges (Franklinisation), electric air baths, and 
the generation of ozone. Again we have the 
essential feature of the two sets first mentioned 
united in a portable set for the medical man to take 
on his rounds, the electric light wires supplying 
the initial current ; connection being made with 
the mains by removing an incandescent lamp in 
the patient’s room, and replacing it by a special 





fitting attached to the apparatus. In other cases 
accumulators or primary batteries can be used. 

An interesting exhibit is a Wimshurst machine 
with ozone generator (Siemens induction tube) 
and arrangement for driving air through the 
induction tube; the whole, except the mouth- 
piece for the inhalation of the ozonised air, being 
inclosed in a glass case. Mr. Braunschweig uses a 
very convenient and easily constructed form of 
rheostat—indeed the convenience of this form 1s 
attested by the extensive use of it not only as ex- 
emplified by practice at Frankfort, but also in 
London. A spiral of wire is set out in a circle on 
a base, but a gap is left in the circle, one terminal 
of the resistance is an end of the wire coil and the 
other is a central pillar from which radiates a metal 
arm, this arm bearing with friction on the top of 
the spiral. For use with alternate current induc- 
tion apparatus, a clock contact breaker is provided, 
so that currents of prescribed periodicity can be 
administered. 

Very noticable among the exhibits showing the 
general applications of electricity to medicine and 
surgery is that of Messrs. Reiniger, Gebbert, and 
Schall, of Erlangen (London, E. Schall, 55, Wig- 
more-street). 

Several large cabinets very completely fitted 
with all such appliances as are likely to be re- 
quired in the ordinary practice of a medical man 
are shown; the cabinets being intended also to 
serve as striking pieces of room furniture. About 
sixty cells of a constant battery—as, for example, 
the Leclanché battery—arranged in the upper part 
of the cabinet, furnish current for direct adminis- 
tration and for actuating induction apparatus, 
while a low resistance battery (chromic acid) 
furnishes current for galvano-caustic uses or for 
illuminating the cavities of the body by means of 
incandescent lamps; this battery consists of ten 
large elements, and the plates are lowered into the 
cells when the current is required. When the 
fall of the cabinet is opened, everything is at once 
available, the various uses of the apparatus being 
facilitated by plugs, switches, distributors, and 
resistances, while measuring instruments serve to 
enable complete control to be exercised. 

Another exhibit, mainly consisting of medical 
and surgical appliances, is that of Mr. Blinsdorf, 
of Frankfort, who also constructs an ingeniously 
devised pair of spectacles provided with eye 
shades, incandescent lamp, and condenser lens, 
this arrangement being one likely to be use- 
ful not only to the surgeon but « to the me- 
chanic who has to execute small and difficult work. 
This gentleman has also fitted up a bath-room 
to illustrate the various uses of electricity in 
this direction; perhaps the most interesting of 
them being its use for the electrolytic removal of 
mercury or lead from the systems of workmen who 
have become paralysed from the absorption of this 
metal. An electric bath arrangement is also exhi- 
bited by Mr. P. Ruffani, of Frankfort. 

The exhibits showing the applications of mica 
should not be overlooked, as there are several uses 
of mica as an insulator in which no other known 
substance will adequately replace it. For example, 
in constructing the commutator, or when it is 
necessary to force a thin layer of insulating material 
between metal surfaces which lie closely packed 
together. Moreover, mica is almost the only insu- 
lator which can be depended upon under heat and 
strain taken together. 

Among the applications of mica illustrated by the 
exhibit of Mr. Max Raphael, of Breslau, may be 
mentioned tale membranes for telephones, shades 
for lamps, condenser plates, silvered tale for the 
photophone and other uses, also eye shades and 
masks. The mica drying oven shown by this firm 
is interesting, the walls being built up of hexagonal 
plates of tale interlocked and rivetted, the bottom 
and framing being of metal. The stem of the 
thermometer passes through the top, the bulb rest- 
ing in a sort of cage supported on feet. Mica in 
its various applications is also shown by Carl Merz, 
of Frankfort, and (in the Installation Hall) by the 
Frankfurter Glimmerwaarenfabrik (Landsberg and 
Ollendorf). 

Non-magnetic watches, with hair springs, lever 
and escape wheel of palladium alloy, are now almost 
essential to those who have to do with the working 
of dynamos ; hence the exhibit of Mr. Schlesicky 
must be noticed. It includes not only watches of 
ordinary quality, but also, indeed principally, pre- 
cision watches certificated for performance under 
variations of temperature, position, and magnetic 





influence, and we may refer to one which has with 
it a Hamburg observatory certificate of being tested 
for four days in eight positions with a temperature 
change from 15 deg. to 20 deg. Cent., the + varia- 
tion being 3.4seconds. There are, Mr. Schlesicky 
informs us, no less than seven testing stations in 
Germany (including Austria, &c.). That at Hamburg 
Observatory, under the management of Professor 
Rimker ; Strasburg Observatory, Professor E. 
Becker ; Vienna Observatory, Dr. Wihring ; Hol- 
stein Observatory, Herr von Biilow ; Munich Ob- 
servatory, Herr Krieger ; the Prague Astronomical 
Institute, under the direction of Professor Seyler ; 
and lastly, but by no means less appreciated, the 
private testing station of Dr. Anthon Dobszay, at 
Funfkirchen, Hungary. 

A very simple electric meter, and one available 
in many cases, is that of Aubert, which merely con- 
sists of a self-starting clock that goes in any posi- 
tion, is capable of running 380 hours, and records 
on four dials the length of time during which it 
runs. When no current is passing through the 
instrument the clock is wedi» by virtue of a detent 
which holds the train still. When the current 
passes an electro-magnet withdraws the detent, 
and the clock is active as long as the current is 
maintained. It is obvious that an arrangement of 
the sort is all that is necessary for keeping account 
of any lamp working with constant current or any 
system of lamps used together, and we are told 
that no less than 12,000 are now made use of in 
Germany. 

Apparatus for educational and laboratory pur- 
poses is largely exhibited in the Science Section, 
a good general assortment being shown by Herr 
Klodt. Messrs. Zellweger and Ehrenberg, of Uster, 
Switzerland, show not only ordinary educational 
appliances, but also measuring instruments and a 
large assortment of nickel-plated magnets of stock 
patterns—especially patterns suitable for use in 
constructing such small magneto-dynamos as are 
used in signalling and telegraphic apparatus. The 
exhibits of Herr Purthner, of Vienna, Dr. Oet- 
tingen of Dorpat, and Herr Pohle, of Erfurt, are 
mainly high-class measuring instruments for labo- 
ratory and technical use, and that of Dr. Fréhlich 
consists of a registering seismograph. Jither 
a weight hanging vertically or one of several 
horizontal levers, balanced by springs, is moved 
by the earthquake shock according to the direc- 
tion of the impulse; and contact is made not 
only with alarm apparatus, but each movement is 
registered. 

The general collection of Messrs. Peyer, Favarger, 
and Co., of Neuenburg, Switzerland, comprises 
illustrations of electric clock systems, registering 
and measuring instruments, and also a tachyscope, 
which appears to be specially adapted for record- 
ing the rate of alternating motions. A lever 
projects from the case, and from the behaviour 
of the instrument we take it that the alternating 
movements of this lever serve to beat up a weight 
or compress a spring through the medium of a 
train of wheels, the train tending all the time to 
run back. The resultant of these actions is shown 
from instant to instant by an index on a dial, the 
dial being graduated to show the number of alter- 
nations per minute. The hydraulic equivalent of 
such a device would be a graduated glass cylinder 
into which water is pumped by a small pump con- 
nected with the machines, the speed of which is 
to be measured ; the cylinder having an outflow 
hole of suitable size. It is obvious the height of the 
water in the cylinder will indicate the speed of the 
machine at any instant. The pump may be a 
simple rope pump, that is, a simple band running 
on a shaft or drum and carrying water into the 
graduated vessel. 

Goethe’s electrical machine will be looked on with 
veneration by some ; it is a nearly globular glass 
vessel running on centres and driven by a cord 
and wheel. 

Several scientific and educational institutions in 
Germany contribute to the Science Section, notably 
the Technical High School at Karlsruhe, which 
sends the apparatus with which Professor Hertz 
made his researches on electrical waves and proved 
them capable of reflection, refraction, and polarisa- 
tion. The Charlottenburg Physico-Technical Insti- 
tute sends principally measuring instruments, 


while the Physical Club of Frankfort, and the 
Physical Institute of Tubingen University, both con- 
tribute objects of scientific interest. 

Toy dynamos and other electric toys are included 
in the Science Department, and as an illustration of 
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the lowness of price at which such things are made 
and sold, we may mention that a Niirnberg firm, 
Conrad Klein and Co., supply a motor and battery 
complete with materials for charging at a cost of 
less than 4s., while for a trifle over 5s. one can have 
a very pretty little nickel-plated machine with 
Sturgeon armature. Mr. Plank, also of Niirnberg, 
is another exhibitor of model dynamos and toy 
apparatus which can be had at remarkably low 
prices ; such prices as may reasonably bring them 
within the financial range of many schoolboys. 





NOTES. 

THE INFLUENCE OF HEAT ON THE STRENGTH 

or Iron. 

ProFEssoR Martens, of Berlin, has published in 
the Mittheilungen aus den Keniglichen technischen 
Versuchanstalten zw Berlin, a report of some ex- 
periments on the strength of steel at various tem- 
peratures between 20 deg. Cent. and 600 deg. Cent. 
The material used consisted of mild steel, having a 
tensile strength of 23 tons, 27 tons, and 30 tons per 
square inch. The bars from which the test pieces 
were cut were 1.5 in, in diameter and were tho- 
roughly annealed. A number of bars of the same 
quality of metal were all tested in the usual 
way, both after annealing, and as received from 
the makers, so as to form a standard of com- 
parison for the other bars. The temperature 
of the bars, by placing ina bath and testing them 
there. For the low temperature tests the 
bath was filled with a freezing mixture, and for 
the high temperature tests, with paraflin, up to 
200 deg. Cent., beyond which alloys of lead and tin 
were used. The contents of the bath were warmed 
by gas jets, and stirred during the course of the 
experiments. The elongations of the bar up to the 
yield point were taken on a length of 8.1 in. by 
means of a mirror apparatus, the diameter of the 
tested portion being .79 in., and autographic dia- 
grams were als» taken of each specimen. The 
results of the experiments showed that the elastic 
limit of the material became lower as the tempera- 
ture rose, though the falling off was not very serious 
up to 200 deg. Cent., but beyond that point it 
lowers somewhat rapidly, and finally seems to dis- 
appear. The maximum stress decreases from 
2U deg. Cent. up to 50 deg. Cent., but afterwards 
rapidly rises to a maximum somewhere between 
200 deg. and 250 deg. Cent. Taking the strength 
of the specimen at 20 deg. Cent. as the maximum 
stress for the 23-ton steel is 1.34 greater, and the 
maximum breaking stress is 1.62. For the 27-ton 
steel the figures are 1.27 and 1.45, and for the 30-ton 
steel 1.25 and 1.50. The contraction of area for 
all the specimens was least at about 300 deg. Cent. 


From Cuicaco to LivEerpoot By WATER. 

A cablegram from Chicago announces the forma- 
tion of a British syndicate, to be known as the 
Great Lakes Navigation Trading Company, Limited, 
having a capital of one million sterling with which 
to establish a fleet of ten steamers, each of 1500 
tons, to establish water communication between 
Chicago and Great Britain vid the Great Lakes. 
The vessels are to be of such dimensions as will 
enable them to pass through the locks on the Cana- 
dian canals, and it is said that they will be ready 
for starting the service next spring. Keeping in 
mind the restless activity of Chicago, it is sur- 
prising that no regular service of steamers has 

een started between that port and Britain. There 
is sufticient traffic. In the Great Lakes there was 
carried in 1889 nearly 274 million tons of cargo, 
the fleet of steamers consisting of 2055 vessels, of 
826,000 tons, worth nearly 12 millions sterling. 
The arrivals and clearances at Chicago have in ten 
years increased by 72 per cent. to 10} million tons, 
and it is possible to conceive of an equally large 
increase in the next decade, for 54,411 miles of 
railway terminate in that city, and in a year work 
43 million tons of freight. Besides in the central 
northern and north-western groups of States the 
total tonnage of freight moved is 196 million tons. 
A fair proportion of this comes to Europe, princi- 
pally grain ; and probably if through sea communi- 
cation could be established and freight rates reduced, 
a still larger quantity might be sent. The 
distance from Chicago to Liverpool by the lakes 
and vid New York, does not differ much. By the 
lakes, Welland Canal, and St. Lawrence River, 
4488 miles, and vid New York by rail 4353 miles; 
so that the latter distance can be covered in 337 
hours against 346 miles in the other case. By 
mail to Montreal and thence by steamer the dis- 





tance is 4062 miles, requiring 328 hours. But after 
all, time is not a material consideration in cargo 
traffic. The freight rates should decide. Mr. 
Corthell, in a paper read recently before the 
Canadian Society of Civil Engineers—the publica- 
tion of which we commence on page 79 of the 
present issue—strongly advocates the development 
of this lake trade to England, by the deepening 
and lengthening of locks and canals, and the con- 
struction of ship railways, and he gives figures 
based on average rates to show that it is probable 
that freight could be carried vid the lakes at half 
the cost of that sent by rail to New York or 
Montreal, and thence by steamer to Britain. If 
this be so then the Chicago people, and particu- 
larly Canadians, will do well to study the matter, 
because to Canada, possibly more than to America, 
Britain may in the future have to look for grain 
supplies. The new syndicate wisely lay them- 
selves out for a distinct trade. The vessels are to 
have extensive refrigerators. To overcome the 
disadvantage of the season of ice-bound rivers, 
which continues for rather more than a third of the 
year, a terminus is to be made at Portland, Maine. 


Tue Law REGARDING Gas SuppLy ror Motors. 

An interesting decision has been given in the 
Glasgow Courts as to whether or not a gas cor- 
poration is bound to maintain a pressure in gas 
mains sufficient to work motors, the supply for 
which they have agreed to give. A printer having 
an Otto engine had got a supply from 1883, but on 
November 27 last the supply suddenly ceased and 
without warning, so that he had to suspend his 
work and his workmen, sustaining damage to the 
extent of 7/. 12s. 8d., for which sum he sued the 
Town Council as the gas corporation. The defen- 
dants denied liability, and stated that the decrease 
in pressure was a result of a sudden heavy fog 
occasioning an inordinate and unusual demand for 
light. The judge sustained the plea of the de- 
fendant that the pursuer’s (or plaintiff's) aver- 
ments were irrelevant and insufficient, and that 
the action as laid was incompetent. The Act of 
1869, by which the corporation bought out the 
private companies, made the supply for illuminating 
purpose imperative, and the power was to be equal 
to 25 sperm candles, since reduced to 20, but 
nothing is said about pressure. Five consumers 
can demand atest and the penalty, not exceeding 
201. in case of deficient power, is payable to these 
consumers. There is no ground for action for 
damages. The General Gas Act of 1871 also makes 
supply imperative and provides that companies or 
corporations are liable in a penalty of 40s. a day 
for each day of default. Practically the same rule 
applies regarding deficient illuminating power, as 
in the case of the special act for Glasgow, and 
there is an additional penalty for impurity. But 
again there is no penalty for decreased pressure 
nor compensation for damage sustained. In the 
Act of 1882 the corporation got power to supply 
gas for otherthan illuminating purposes ; buthere the 
supply was voluntary. Everything was optional. 
The conclusions, therefore, to which a review of 
the subject led are : (1) a consumer has no right to 
sue at all inrespect of the stoppage of a supply of 
gas for non-illuminating purposes ; (2) in respect of 
gas for illuminating purposes, a consumer cannot 
sue for damages if the gas is of too few candle- 
power, as for this a special penalty is imposed, 
which alone he can sue for. But, in respect of a 
want of reasonably sufficient pressure of gas for illu- 
minating purposes, it seems that he may sue for 
damages, as in that case there is no remedy pro- 
vided ; while, though there is no pressure speci- 
fied as essential, a reasonable pressure is implied. 
The pursuer did not say whether the damage was 
due to the want of gas for illuminating or for non- 
illuminating purposes. His words seem to infer 
that he might have had a sufficient supply for 
illuminating purposes had he not continued to use 
some for non-illuminating purposes. As matter of 
fact, however, the corporation averred that any de- 
ficiency of pressure on the day mentioned arose from 
a cause over which they had no control, which, if 
proved, would have been a satisfactory defence, 
even had the pursuer’s case for damages for want 
of illuminating power been relevantly stated. 





Rotiine Stock in New ZEALAND.—The New Zealand 
Railway Commissioners recommend an expenditure of 
40,000. for additional rolling stock for the New Zealand 
Government railways. The New Zealand Ministry pro- 
poses, to reduce this proposed expenditure by 
one-half, 





INTERNATIONAL CONGRESS OF HYGIENE. 
Str,—It is proposed, during the Congress, to hold an 
exhibition of drawings illustrative of architecture and 
engineering in relation to hygiene. 
he committee appointed to arrange the exhibition will 
be glad to hear from members of the engineering profes- 
sion in respect to any drawings they riay be willing to 
contribute. 

The drawings will be exhibited from the 10th to the 
17th of August in the library of the University of London, 
which will be the reception room of the ‘Congress. 

The committee reserves the right of riaking a selection 
from the drawings if necessary, and will be greatly obliged 
by an early communication from any ergineers intending 
to exhibit. Yours faithfully, 

THomas W. CUTLER. 
Hon. Sec. to the Exhibition Committee. 

5, Queen-square, W.C., July, 1891. 








THE FIRE ON THE “CITY OF 
RICHMOND.” 
To THE EDITOR OF ENGINEERING. 

Sir,—Referring to the interesting article on this sub- 
ject in your issue of the 10th inst., it is very gratifying 
to us to find such paramount importance attached to the 

rt played by the various small apertures through which 
resh air would be drawn into the hold of the City of 
Richmond and animate the fire. We ourselves have for 
years been urging the necessity of guarding against the 
entrance of fresh air into a burning hold through unde- 
tected apertures. As, however, our ultimate aim in 
insisting upon the point has been to draw attention to 
the value of our own fire-extinguishing apparatus, to which 
you kindly refer (and which insures the complete ex- 
clusion of fresh air even when quite a large area of un- 
closed apertures exists), we doubt whether our argu- 
ments have gone home much. 

So far as we know there are only two ways of prevent- 
ing the access of fresh air to a burning hold, one being 
to render the hold perfectly air-tight, and the other to 
establish and maintain within it (in spite of any apertures 
which may remain unclosed) a plenum of other vapour. 
We think it will be admitted that the first of these methods, 
viz., completely sealing up the hold, is practically impos- 
sible ; and that even if possible and carried into effect, it 
would have the disadvantage of greatly promoting the 
conservation of heat among the cargo, and of seriously pro- 
tracting the pericd required for the temperature to fall 
sufficiently to avoid re-ignition when the hold is opened 
and fresh air admitted. The other method (viz., establish- 
ing a p'enum throughout the hold) is quite practicable by 
injecting an overflowing supply of furnace fumes. The 
quantity which our experience has led us to fix upon as 
being ample even for the largest steamer is 1000 cubic feet 

er minute ; this being the volume after the fumes have 
al shrunk by the cooling process, which reduces the 
temperature to about 80 deg. or 90 deg. Fahr. This 
supply of fumes is maintained uninterruptedly, and it is 
found sufficient not only to establish a plenum in spite of 
such apertures as escape detection, but also to permit 
outlets to be purposely left open for the expulsion of the 
fumes which get heated in the hold. Thus cooled fumes 
are being constantly injected into the hold, and hot ones 
constantly expelled, the effect being to hasten the cooling 
down of the heated mass in the hold ; and to render the 
otherwise perilous apertures a valuable means of hasten- 
ing rescue. 

Ve did what we could to have an apparatus which we 
fitted to the Liverpool Salvage Association’s salvage 
steamer Hyzna, put into service against the fire on the 
City of Richmond, but its assistance was refused on the 
ground that the fire had been brought into complete sub- 
jection by steam. Doubtless the large injection of steam, 
which we understand had been maintained uninter- 
ruptedly for seven or eight days, had kept the fire from 
bursting through the hatches and deck. At the same 
time the loss of steam retarded the steamer’s arrival in 
port and prolonged the exposure of hundreds of lives to 
the risk of a deadly outburst of the fire. The volume of 
active combustion which discovered itself when the 
hatches were opened, and which led to the hold being 
flooded to such an extent as to imperil her stability, shows 
how incomplete the effect of the steam had been. 

The following considerations will, we think, show why 
the steam injection failed to extinguish the fire in this 
instance, and why it must fail in all kindred cases: All 
the steam injected condenses into water in the vast con- 
denser, which the hold and its contents practically act 
as, and it appears therefore that the value of the steam 
in regard to combatting the access of fresh air is to be 
gauged by the volume of the resultant water and not by 
that of the steam as steam. We should guess that the 
coal consumption of the City of Richmond will not exceed 
5 tons per hour, which would evaporate, say, 40 tons of 
water per hour, or two-thirds of a ton per minute. The 
space occupied by two-thirds of a ton of water is about 
24 cubic feet, and this we take it is the measure of the 
very utmost displacing power available from the steamer’s 
Sellees for excluding the access of fresh air through un- 
detected apertures in the burning hold, even if the 
engines had been brought to a complete standstill, and 
every ounce of steam devoted to the attempt to extinguish 
the fire. The foregoing argument is of course based on 
the assumption that the condensing power of the hold and 
its contents would be adequate for condensing the whole of 
the inrushing steam ; and we think the assumption is a 
correct one, seeing that the large surface of the sides of the 
hold below water would always remain quite cold. Asa 
matter of fact, however, only a comparatively small part 
of the steam produced was injected into the hold, and it 
is probably sate to say that the displacing power instead 
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of being 24 cubic feet per minute, would not exceed 
8 cubic feet. And this, too, provided that the water were 
allowed to accumulate in the hold, which it would of 
course be impracticable to do over a long period. From 


these considerations it would —— that steam is practi- 
H 


mor | impotent for excluding the access of fresh air to a 
hold through undetected apertures ; and in our opinion it 
is to the moist atmosphere, and partial damping of the 
cargo which it produces, that the limited success of steam 
against fires in ships’ holds is due. Flame gat in 
such a moist atmosphere, but hidden smouldering fire fed 
unceasingly with small but potent currents of fresh air, 
which the steam cannot check, lives on. 

As showing how efficaciously funnel fumes act when 
injected in sufficient volume, we inclose a copy of a 
report made by the chief engineer of the s.s. Ramon de 
Larrinaga (which carries our apparatus) of the complete 
extinction of a bunker fire ested machen 16 ft. of coal. 

Referring to Professor Lewes’ plan, which you refer to, 
of placing flasks of liquid carbonic acid among the cargo, 
it must be borne in mind that in some cases several days 
must be allowed to elapse, for the débris of a fire to cool 
down to a safe temperature, before the injection of fumes 
can be discontinued, and we are convinced that owners 
would not burden their steamers perpetually with the 
vast quantity of liquid carbonic acid, or of chemicals 
for producing carbonic acid gas, which would be necessary 
for insuring the exclusion of fresh air from a burning hold 
continuously during such a period. 

On the 3rd inst. inte de la Warr asked a question in 
the House of Lords in reference to the subject of fires on 
pomer steamers, and the answer he received must 
1ave been so inconclusive to his mind that he is unlikely to 
allow the matter to stand where it is. The scientific 
press could doubtless do much tostrengthen his hands by 
giving an exposition on the causes of ships’ fires, and the 
means available for their prevention or suppression. 

We are, Sir, yours faithfully, 
Coates AND CARVER. 
3, Cross-street, Manchester, July 13, 1891. 


To THE Eprror or ENGINEERING. 

Srr,—In your remarks upon Mr, Laslett’s report upon 
the fire on board the City of Richmond I have no re- 
warks to make on the cause or origin of the fire, but 
would like to make a few remarks upon the means used 
to extinguish upon Mr. Laslett’s recommendation to 
shipowners to have the appliances fitted on board similar 
to what has been put on board the salvage boat Hyena 
in Liverpool. The absurdity of this recommendation 
will be seen at once when one observes carefully the smoke 
issuing out of a ship’s hold and the smoke issuing out of a 
steamer’s funnel. The gases are practically the same, so 
where the necessity is to fit a fan and various other 
appliances to force gases in, where the same is already 
coming out, perhaps the patentee can inform us; and 
where those gases are coming out of a ship’s hold there 
must be a current of oxygen to carry on the combustion. 
If Mr. Iyaslett would turn his attention to provide means 
by which what is called water-tight compartments could be 
made air-tight in an emergency so that thecarbonicacid gas 
that is formed in a burning hold can be kept there instead 
of escaping to the atmosphere, he would be conferring a 
greater boon on the travelling public than recommending 
shipowners, who are already hampered enough for space, 
to carry a fan and other appliances to force carbonic 
acid gas into a place where it is being formed quicker 
than it can be forced in. Again, from all my 
observations of fires on board ship, when the alarm 
is given, the first thing that is usually done is to find out 
the exact spot where the fire is, and to do so the hatches 
are taken off and a man sent down to find out if possible, 
and in most cases the smoke is so dense that nothing is 
found out ; but the fact of taking off the hatches allows 
the carbonic acid gas to escape and a fresh supply of 
oxygen flows in, thus giving the fire a fresh start and 
doing more damage, whereas all the ventilators, hatches, 
and any other openings should be caulked up air-tight so 
that no oxygen from the atmosphere could possibly get 
in, ew combustion cannot go on without 
oxygen ; if that plan was adopted there would be fewer 
ships burned at seaand becoming total wrecks. 

Yours, 
ASPHYXIA, 








CIRCULATION OF WATER IN BOILERS. 
To THE Epiror oF ENGINEERING. 

Srr,—In reference to Mr. Miller’s inaccurate statement 
that the circulation in boilers is in proportion to the 
heating surface, which he has failed to demonstrate, I 
would refer him to the discussion on boilers at the last 
meeting of members of the Institute of Naval Architects 
(see ENGINEERING, April 3, 1891), where it was pointed 
out by Mr. Durston (the Engineer-in-Chief to the Navy) 
that all their troubles with boilers were due to want of 
circulation while steaming, and by taking out some tubes 
at the suggestion of Mr. A, E. Seaton, thereby reducing 
the heating surface, the circulation was improved. 

There is a great difference of opinion here compared 
with Mr, Miller’s theory, but it does not take much rea- 
soning to tell which is correct. 

Yours faithfully, 
Joun THom. 

Central Chambers, 93, Hope-street, Glasgow. 





THE COMPARATIVE COST OF GAS AND 
ELECTRICITY. 
To Tne Eprtor oF ENGINEERING. 
Str,--I have read with much interest your leader in last 
week’s issue on the above subject, which, although so fre- 
quently discussed, is seldom reviewed in so impartial a 





manner. It is, however, incorrect to state that the Par- 
liamentary standard requires that gas ‘‘when burnt at 
the rate of 5 cubic feet per hour shall give a light of 15- 
candle power.” The standard is 16 candles—not 15—and 
although at first sight this may seem of little importance, 
it in reality makes a very serious difference in the cost of 
manufacture, for ordinary gas coal cannot by any means 
be depended upon to give 16-candle gas, and therefore 
cannel coal, which costs at least twice as much as the 
ordinary coal, has to be used in considerable quantity. 

You further remark that ‘‘ out of every 1000 ft. of gas 
consumed for lighting, 990 are burned in tishtail burners.” 
This is certainly too Righ an estimate, for in addition to 
the large number of Argand and regenerative burners in 
use, in all—or nearly all—street lighting the batswing 
burner is used. If street lighting is excepted the estimate 
would probably be about correct. 

I also am unable to agree with you in saying that ‘‘the 
value of gas must be judged not from Act of Parliament, 
but from the results that are obtained in practice,” 
because not only is it in the power of every consumer to 
obtain the certified amount of light, but by the use of 
modern improvements such as the well-known ‘‘albo- 
carbon” light, he can obtainthat amount of light with 
half the certified amount of gas, 7.e., a flame of 16-candle 
intensity by burning gas at the rate of 24 ft. perhour. It 
might be argued with an equal amount of justice that 
because a consumer of electricity covers his incandescent 
lights with pretty coloured shades which cut off about 
half the light the lamp is capable of throwing into the 
surrounding space, therefore we ought to value incan- 
descent electric lamps by their illuminating effects under 
such conditions, and not by their illuminating power 
under favourable conditions. 

Finally I notice the remark that Mr. Preece has three 
times as much light since he has illuminated his resi- 
dence with the electric light, and should like to inform 
Mr. Preece that should he require yet more light, any 
first-class gas engineer will fit up his dwelling in such a 
manner that he may obtain twenty times as much light 
from coal gas as he now obtains from electricity, provided 
of course the requisite amount of hard cash 1s forth- 
coming. Yours truly, 


H. F. HItts. 
London, E., July 13, 1891. 





THE ATLANTIC RECORD. 
To THE EDITOR OF ENGINEERING. 

S1r,—TI have used in my letters the expression ‘‘ knots 
per hour” to make the meaning clear to the general 
reader, and also because it is constantly used in such high- 
class papers even as ENGINEERING ; but to please your 
correspondent ‘‘G,” I will in this communication use the 
absolutely correct nautical expression. 

The object of this letter is to direct your readers’ atten- 
tion to the fact that the passage of the Majestic in June 
to America, besides being the fastest passage across the 
Atlantic made this year, is faster than either the City of 
Paris or City of New York, or any other steamer with 
the exception of the Teutonic, have ever made from this 
country (or any other) to America. The passage was 
noticed in your columns, where it was stated that the 
vessel crossed in 5 days 22 hours, and took the long course, 
as is the custom in the months following the winter up to 
the end of June. The passage was made in the early part 
of June, and just as the vessel was leaving harbour she 
received intelligence that there were at that time icebergs 
drifting in the track of steamers. The distance covered, 
however, is not unusually long, being 2850 miles. The 
passage occupied 5 days 22 hours 20 minutes, from Queens- 
town to New York; the mean speed maintained being 
20.023 knots. The best ever maintained by the City of 
Paris from Queenstown to New York is 20.014 knots, 
made on her record voyage. The City of New York’s 
best is 19.74 knots, made in March this year. Only the 
Teutonic’s speed is superior to the Majestic’s and if we 
are to ignore the Teutonic we can fall back on the 
Majestic, which, without dispute, has made the fastest 
westward passage than any other steamer. 

Permit me to call attention to a glaring arithmetical 
error made in giving the mean speed of the Majestic on 
her September westward passage last year, by the writer 
of the article on ‘‘The Atlantic Records * (see Table, 
page 725). The time of passage is given as 5 days 21 hours 
20 minutes, and the distance 2780 miles, which is correct. 
But the average speed is given 19.64 knots. The City of 
New York in October the same year crossed to the west 
in 5 days 21 hours 19 minutes, covering 2775 miles, and 
maintaining 19.63 miles per hour. (Up to March this 
year she had never made a faster passage. The Majestic, 
however, in July last year maintained 19.87 miles per 
hour during an entire voyage, and even this is better 
than anything the City of New York has ever done). 
According to the average speed given in the Table for the 
Majestic’s September voyage, she would have been only 
.01 knot faster than the City of New York this voyage. 
If the writer of the article will take the trouble to calcu- 
late again the average speed for the Majestic he will find 
it is 19.67 knots, net 19.64; or, .04 knot better than the 
City of New York. 

Yours, &c., 


June 22, 1891. Wuirte Star. 


To THE EpiToR OF ENGINEERING. 

Sr1r,—Your contributor of the ‘* Atlantic Records” is 
still unconvinced, and continues to print ‘‘distance in 
knots,” ‘‘average speed per hour in knots,” and ‘‘ best 
day’s run in knots ;” when, as Mr. Slade points out, the 
correct nautical and scientific terminology is ‘‘ distance 
in miles,” “‘average speed in knots,” and ** best day’s run 
in miles.” 

The first usage appears to be that of the engineer, the 





shipbuilder, and of the cable-laying electrician, men who 
never heave the log ; but this does not make the usage a 
correct one; and once their attention is directed to the 
true meaning of the words, they are never likely to com- 
tinue to confuse their meaning. 

Mr. Slade appears to have overlooked my reply to 
er.” 

July 10, 1891. G. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Alteration in the Yorkshire Coal Rates.—The pre- 
sent tonnage rate from South Yorkshire is 7s. 2d. per ton, 
with 2d. per ton for drops in London, making the rate 
7s. 4d. per ton. By the decision come to by the joint 
committee the charges by the railway companies in 4 

rt of the West Riding, including South Yorkshire, will 

equal to 8s. 94d. per ton, the average distance from 
the collieries to the metropolis being 174 miles. The de- 
cision has, of course, caused a good deal of interest on the 
part of colliery owners, particularly those in South York- 
shire. Should the rates be inforced considerable traffic 
will be thrown on the Hull and Barnsley line. The coal- 
owners will doubtless turn their attention to sending their 
coal by water from Hull, and so develop the new route 
between that port and the metropolis. The tonnage rate 
from South Yorkshire to Hull is only 2s. 10d. per ton. 
During the last half-year 112,904 tons of Yorkshire coal 
have been sent by this route to London. 


Increase in Boiler Work.—There has been arush of new 
boiler work requiring Purves’ furnaces, and the Atlas 
Works, Sheffield, are furnishing the Serve tubes for one of 
the Cunard Company’s smaller steamers engaged in the 
Mediterraneantrade. This willafford the experience desired 
beforeadopting these tubes tothelarge Atlantic vessels, The 
Inman line likewise will shortly have one of their smaller 
vessels running with the Serve tubes with the same 
object, and the White Star and other important lines are 
showing a marked interest in this speciality. The expe- 
rience to date should be fully confirmed by the results 
obtained by the Atlantic companies, in which case it is 
only a question of a relatively short time before the tube 
will be brought into general use. 


Iron and Stcel.—In Sheffield and the immediate district 
tinished iron works are generally fully employed, mostly 
on old orders, and prices shew more tendency to depres- 
sion. The local demand has undoubtedly slackened, and 
men of wide experience do not regard the immediate 
future as at all bright. Their impression is that for the 
next six months business will drag. In the crucible steel 
trade a few firms are exceptionally well off for orders, 
but generally the trade is quiet. There is nothing new to 
be stated with respect to armour. All the works continue 
to be very busily employed on the work already booked. 
Step by step the Admiralty programme is being carried 
out and deliveries are being made to all parts of the 
country for the respective vessels. 


The Preference for Yorkshire Coal.—At the last meeting 
of the Hull Coal Committee a member asked how it was 
that the shipments of coal from Hull increased so rapidly. 
He had noticed that every month there had been an 
increase in the trade during the half-year. The inspector 
replied that at one time Yorkshire coal had a very bad 
name. He had written reports to foreign papers and he 
believed that in consequence it had been thoroughly 
established throughout foreign countries that Yorkshire 
coal was quite as capable as any other. They were now 
sending coal to America and other distant countries, and 
at present a sailing ship was loading in Hull with 3000 
tons for California. 








Tue Hampurc-AMERICAN STEAMER ‘‘ NORMANNIA.”— 
The Hamburg-American Packet Company inform us that 
their twin-screw steamer Normannia, built by the Fair- 
field Company, made her last outward voyage in 6 days 
19 hours and 43 minutes, with daily runs of 375, 466, 474, 
467, 478, 467, and 372 knots, making an average speed of 
18.93 knots. The return voyage was even better, being 
accomplished at the rate of 19.34 knots per hour, in 6 days 
15 hours 15 minutes, with daily runs of 348, 451, 450, 448, 
452, 460 456, and 18 knots. This round voyage, it will 
be noted, is a considerable advance on this fine vessel’s 
previous performances. 


Tue Lonpon AND Bricuton Raitway Bripees.—In 
the House of Commons on Monday, Mr. Chamberlain 
asked the President of the Board of Trade whether 
he was taking any steps to secure the safety of pas- 
sengers pending the alteration of the bridges on the 
London and Brighton Railway, which had been con- 
demned by General Hutchinson, and were stated to re- 

uire rebuilding during the next twelve months. Mr. 

hanning poe | whether it was a fact that the Board of 
Trade had no statutory powers with reference to existing 
bridges, and that the secretary of the Brighton Company 
had intimated a month ago that the works recommended 
by Sir J. Fowler were to be put in hand immediately. 
Sir M. Hicks-Beach: The responsibility of providing for 
the security of passengers upon the London, Brighton 
and South Coast Railway rests, as my honourable frien 
is aware, with that company, and not with the Board of 
Trade; but I am assured by the company that every 
precaution is taken by constant supervision of all the 
structures upon the railway, and also by efficient arrange- 
ments, for working the traffic during the period of recon- 
struction. Thecompany have suggested that an inspector 
of the Board of Trade should consult with the officers of 
the company with regard to the proposed works, and J 
will take care that this is done, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was again very quiet 
in the pig-iron warrant market last Thursday. During the 
forenoon nothing was done in Scotch or hematite iron, 
while in the afternoon Scotch iron was the only class in 
which any transactions were reported. Prices, however, 
were very firm. Both Scotch and Cleveland iron rose 
1d. per ton. At the close the settlement prices were— 
Scotch iron, 47s. lid. per ton, Cleveland 40s. 104d., 
hematite iron 5ls. 14d. per ton. Quietness was also 
the rule in the market on Friday. One or two 
lots changed hands at the forenoon meeting of the 
“ring,” but at the afternoon meeting there was no 
cash business reported either in Scotch or in Cleveland 
iron, but several lots of Cleveland and hematite iron were 
sold forward at about the prices ruling on the preceding 
day. The closing settlement prices were —Scotch, 
47s, 24d. per ton; Cleveland, 40s. 104d. ; hematite iron, 
51s. 6d. per ton. At the opening of the market on Mon- 
day buyers of Scotch and hematite iron held out for lower 
rices, but as sellers were equally obstinate in demanding 
ast week’s closing quotation, no business was done in the 
forenoon. In Cleveland iron the price dropped 14d. per 
ton. At the afternoon market the sellers of Scotch 
warrants had the best of the position, such busi- 
ness as was done taking place at 47s. 2d. per ton, 
and buyers closed at 47s. 14d. per ton. Cleveland 
iron, in sympathy, also rose in price, and not only was 
the forenoon’s loss recovered, but closing buyers were 1d. 
up from Friday’s figure. In hematite iron, also, there 
was a somewhat better feeling in the afternoon, but the 
close was 1d. per ton down. The settlement prices at the 
close were—Scotch iron, 47s. 1}d.; Cleveland, 41s.; hema- 
tite iron, 51s. per ton. There was rather more inquiry 
for Scotch warrants on Tuesday forenoon, with the result 
that the price hardened a little. Cleveland was idle and 
unchanged in price, but hematite iron changed hands at 
a slight advance to 51s. 04d. per ton. In the afternoon 
there was sai no change in values, and a feeling 
prevailed that there was not likely to be any till well on 
in August, when the requirements of the autumn trade are 
expected to create a movement in prices. The closing set- 
tlement prices were—Scotch iron, 47s. 14d. per ton ; Cleve- 
land, 41s. ; hematite iron, 51s. per ton. Business was quiet 
in the extreme this forenoon, most of the brokers having 
cleared out for the holidays. Only one lot of Scotch war- 
rants changed hands at 47s. 2d. twelve days. Cleveland 
was quoted 14d. per ton higher, and hematite 1d. per ton 
lower. No business whatever was done in the afternoon. 
Scotch was easier in price, down to 46s. 114d. per ton, but 
in Cleveland and hematite iron there was nochange. The 
following are the prices of No. 1 special brands of makers’ 
iron ; Gartsherrie, Summerlee, and Calder, 58s, 6d. per 
ton; Glengarnock, 59 ; Langloan, 60s. ; Coltness, 60s. 6d. ; 
Shotts (shipped at Leith), 60s. 6d.; Carron (shipped at 
Grangemouth), 62s. perton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 7645 tons, as com- 
pared with 12,129 tons in the corresponding week of last 
year. They included 200 tons for the United States, 375 tons 
for Canada, 155 tons for India, 200 tons for Australia, 
349 tons for France, 285 tons for Italy, 715 tons for Ger- 
many, 100 tons for Russia, 320 tons for Holland, 110 tons 
for Belgium, smaller quantities for other countries, and 
4738 tons coastwise. Two furnaces for making ordi- 
nary iron were put in blast during the t week at 
Carron Iron Works; one making ordinary iron at Eglin- 
ton Works and one making basic iron at the Glasgow 
Tron pr an, Works were put out of blast. The num- 
ber still blowing was thus unchanged, being 69, against 
80 at the same time last year. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
509,771 tons yesterday afternoon, as compared with 
511,966 tons yesterday week, thus showing for the week a 
decrease amounting to 2195 tons. 


The Coal Trade.—With the exception of some of the 
finest house coal, the consumption of which is very limited 
just now owing to the warm weather, coalmasters have no 
difficulty in disposing of all the coal they can raise up till 
the beginning of the holidays at the prices ruling last 
week. The export demand for nuts has been improving, 
and the large quantity that has been standing in trucks 
at the pits and the ans ports is getting cleared off. 
Dross is very plentiful, The following are to-day’s prices 


at Glasgow Harbour : 
F.o.b. per Ton. 
s ® & 
Splint 8 6to 8 9 
Main coal... 7 ¢€ 34 Ss 
Steam 10 0,10 9 
Ell ... e, &8$ 


Last week’s shipments from all Scotch ports amounted to 
144,408 tons, or upwards of 17,000 tons more than in the 
corresponding week of last year. Scotch sellers have 
been somewhat unfortunate this year in their attempts to 
secure their usual share of the English contracts for cannel 
coal, which may be owing to the high prices asked for 
them, the advance upon last year’s prices for rich cannels 
ranging up to 5s. and even 7s. 6d. ¢e ton. Nevertheless, 
there is comparatively little cannel to spare for shipment, 
the production of most of the collieries being required for 
the Reotch gas works. It is only the very rich cannels 
that are sent abroad. 


Big Output of Marine Engines.—Since the beginning of 
the present year, Messrs. Muir and Houston, engineers, 
Kinning Park, Glasgow, have completed twenty-six sets 
of marine engines, designed to indicate a total of about 
14,000 horse-power. 


Another Harbour for Wick.—At a meeting of the Wick 
Town Council held on Monday night, it was agreed to 


tition the Secretary for Scotland to promote a grant of 

,000/. for a harbour at Gill’s Bay, in the Pentland 
Firth, and a branch railway from that place to Wick, a 
distance of about 17 miles. 


Proposed New Dock at Leith.—The Leith Dock Commis- 
sioners have just had under consideration a report from 
the Works Committee bearing upon a proposed reclama- 
tion wall and wet dock extension to the north of the Albert 
Dock, and also the deepening of the entrance to the fair- 
way. The report stated that owing to the difficulty 
encountered in securing a suitable site for a dry dock the 
superintendent had been instructed to inquire and report 
as to the prime cost of maintenanoe of a floating dry dock. 
Mr, James Ourrie said that the proposed new dock should 


Dock. The opinion of the members of the Works Com- 
mittee was that the dimensions should be increased, and 
it was stated that the extra cost would not te more than 
5000/. The report was adopted, and Mr. Currie’s sugges- 
tion was also approved of. The estimated cost of the 
whole of the proposed works is upwards of 350,000/., and 
the ground to be reclaimed will extend to about 50 acres. 


Ardrossan Harbour.—The deepening of the outer basin 
at Ardrossan Harbour is now almost completed, and in 
the course of a week or two the cofferdam at the harbour 
entrance will be removed. 


North-Eastern Ice Works, Aberdeen.—Last Thursday, 
at the new works of the North-Eastern Ice Company, 
Aberdeen, a preliminary test was made of the engines, 
boilers, and other machinery which have been fitted up 
for the manufacture of ice. The entire plant having 
given every satisfaction, the arrangements for an earl 
commencement of operations will greatly facilitated. 
It is understood that a start will be made in a few days, 
and it is anticipated that the company will be able to 
turn out about 20 tons of ice per day. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, ‘Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market was cag moderately attended, the tone was flat, 
and very little business was done. Inquiries, however, 
concerning new work were said to be rather more numerous 
than has been the case of late, but very few orders indeed 
were placed, and several people of whom inquiries were 
made were anything but confident that business would 
be the result. Prospects for the future were regarded as 
very discouraging, and consumers of iron would not 
make more purchases than were absolutely necessary 
to meet their immediate requirements, opining that 
by waiting a little while they will be able to buy 
cheaper than at present. They called attention to 
the steadily increasing stocks of pig iron in the public 
warrant stores and expressed a belief that if the 
increase was not checked shortly prices were sure to drop. 
There can be no doubt that the daily increasing stocks 
causes consumers to hold off buying. Some makers have 
declined to sell iron except on the understanding that it 
is not sent into store, and an opinion has been freely ex- 
pressed that it would be well for legitimate trade if all 
the producers were to take this stand. A circular just 
issued by Messrs. C. E. Muller and Co., iron merchants, 
of Middlesbrough, to their Continental correspondents, 
gives a concise and clear account of the progress of the 
iron trade during the past half-year, showing what circum- 
stances have conspired to bring about the — de- 
pressed condition of trade, and arguing that the Glasgow 
warrant market should no longer be regarded as the 
barometer of the iron trade. Yesterday some makers of 
iron asked 41s, for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig, but business was done at 40s. 6d. and 
there were merchants willing to sell at 40s. 3d. A small 
lot was disposed of at 40s. 14d. Middlesbrough warrants 
opened at 41s., and a fair business was done at that 
figure. Later in the day, however, the price eased, and 
at the close of the market 40s. 104d. cash buyers was the 
figure. Grey forge iron was quiet at 37s., and 38s. was 
the price of No. 4 foundry. To-day there was very little 
little doing on big p One or two sellers asked 40s. 6d. 
for prompt No. 3, and a transaction occurred at 40s. 44d., 
but 40s. 3d. would not have been refused by several 
merchants. Middlesbrough warrants were quiet, there 
being very little doing in them, and the price fell. They 
opened at 40s. 104d. and closed 40s. 74d. cash buyers. 


Manufactured Iron and Steel.—These two important 
industries are unfortunately in very nearly as bad a state 
as it is possible for them to be. For some classes of 
material quotations are easier than when we last reported. 
Complaints of scarcity of new orders are numerous, and 
several producers state that present prices are quite un- 
remunerative. Most firms quote the same figures as we 
gave a week ago, but several of them would not refuse 
rather less for anything like a good order. It is feared 
that unless a few contracts are secured before long some 
of the establishments will find it necessary to shut up 
altogether. Common iron bars are quoted 5/. 10s.; best 
bars, 6l.; iron ship-plates, 5/. 10s., but an order has 
recently been accepted at 5/. 8s. 9d.; iron ship angles 
5. 5s.; steel ship-plates, 5/. 17s. 6d.; and steel angles, 
5l. 15s.—all less the usual 24 per cent. discount for cash. 


Cleveland Institution of Engineers.—It will be remem- 
bered that the Cleveland Institute of Engineers had 
decided that this year their annual excursion should 
be to the Manchester Ship Canal, but we understand 
that it has been found necessary to defer the project in 
ae of certain concessions sought from the engi- 
neer of the works not being forthcoming. 


be increased in size so as to be as large as the Albert h 


there is a fair amount of business doing. On Newcast 
Exchange best Northumbrian steam coal is in fair good 
demand at 12s. 3d., and best Durham gas coal is firm at 
9s. 3d., both f.o.b. Coke is rather quiet, but about 
12s. 9d. is still the figure for average blast furnace 
qualities delivered here. Considerably less, however, 
would be accepted by some firms for delivery over the 
next month or two. 








NOTES FROM THE SOUTH-WEST. 

Welsh Colliery Enterprise—Among new joint-stock 
enterprises now being organised may be mentioned the 
ye ee and Merthyr Callieries mg ¢ (Limited), 
with a capital of 90,0007. in 5/. shares. is company 
as been registered to uire the undertakings of the 
Aberdare and Merthyr Colliery Company (Limited), and 
the Nantmelin Colliery Company (Limited), respectively, 
in accordance with an agreement expressed to be made 
between Mr. Alexander D. Butler, of the first part; the 
Aberdare and Merthyr Colliery Company (Limited), of 
the second part; Mr. Tudor Crawshay, of the third 

rt ; the Nantmelin Collier Company. (Lissited), of the 
ourth part; and the Aberdare and Merthyr Collieries 
Company, of the fifth part. 


Taff Vale Railway.— The new board of directors 
appointed as the result of recent discussions among the 
proprietors of this undertaking has already held one or 
two protracted sittings. It is reported that one of the 
first acts of the new board will be the transfer of one of 
the company’s yards from the centre of Cardiff to Whit- 
church, near the junction of the Roath line and the main 
line. This step, it is added, will effect a saving of 10002. 
per annum. 


Great Western Railway.—It is notified that the line 
from Creech Junction (the junction with the Bristol and 
Exeter main line) to Chard Station will be converted 
from the broad to the narrow gauge July 19. 


The “ Seagull.”—The steam trial of the Seagull, which 
was deferred in consequence of a fracture of one of the 
side valves, was completed at Portsmouth on Tuesday. 
The trial lasted two hours, and was fairly successful. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in June were as fol- 
lows: Cardiff—foreign, 893,366 tons; coastwise, 122,299 
tons. Newport, foreign, 133,748 tons ; coastwise, 83,109 
tons. Swansea—foreign, 92,851 tons; coastwise, 54,542 
tons. Llanelly—foreign, 16,920 tons; coastwise, 5631 
tons. The aggregateshipments were accordingly: Foreign, 
1,136,885 tons ; coastwise, 265,581 tons. The shipments 
of iron and steel from the four ports in June were: Car- 
diff, 6003 tons; Newport, 90864 tons; Swansea, 1089} 
tons; Llanelly, nil; total, 16,179 tons. The shipments 
of coke were: Cardiff, 8528 tons; Newport, 34 tons; 
Swansea, 1340 tons; Llanelly, ni/ ; tctal, 9902 tons. The 
shipments of patent fuel were : Cardiff, 29 598 tons ; New- 
port, 4844 tons; Swansea, 31,7454 tons; total, 66,1874 
tons. The aggregate shipments of coal from Cardiff in 
the six months ending June 30 this year were 5,779,002 
tons ; Newport, 1,399,784 tons; Swansea, 803,989 tons ; 
Llanelly, 105,224 tons ; total, 8,088,069 tons. The aggre- 
gate shipments of iron and steel from Cardiff in the six 
months ending June 30 this year were 34,834 tons; New- 
port, 27,219 tons; Swansea, 3117 tons; Llanelly, nil; 
total, 65,170 tons. The aggregate shipments of coke 
were : Cardiff, 50,998 tons; Newport, 477 tons; Swansea, 
8494 tons; Llanelly, nil; total, 59,969 tons. The aggre- 
gate shipments of patent fuel were: Cardiff, 139,094 
tons; Newport, 25,026 tons; Swansea, 179,8214 tons; 
total, 343,9414 tons. 

The Severn.—On Tuesday, at a meeting of the Wor- 

cester Town Council, the mayor moved a resolution 
ors satisfaction that the capital necessary for im- 
proving the Severn navigation had been raised, and also 
expressing an opinion that a railway in connection with 
the new docks would be a at advantage to the mer- 
cantile community for the Sxribation of goods arriving 
at the docks. The resolution further stated that the 
council would heartily support such a project, and 
authorised the General Purposes Committee to confer 
with the Severn Commissioners with the view of approach- 
ing the railway companies on the subject, and to take 
such action as they thought best to promote the object in 
view. The motion was carried. Operations for deepen- 
ing the channel of the Severn have been commenced at 
Burn’s Hill Ford, below Worcester. The condition of 
the river has been favourable for the work, and since 
Friday week the Pioneer, dredger, has made good pro- 
gress. 
Cardif.—The demand for steam coal has ruled 
moderate, and inferior descriptions and dry coal have 
moved off slowly. The best steam coal has been making 
14s. to 14s, 6d. per ton. There has been little inquiry 
for house coal; No. 3 Rhondda large has been quoted at 
13s. to 13s. 3d. perton. Patent fuel has been in moderate 
request. Little improvement has taken place in coke; 
foundry qualities have made 20s. 6d. ; and furnace ditto, 
18s. to 18s, 6d. per ton. 








FOREIGN AND COLONIAL NOTES. 
Natal Government Railways.—Themain line to Charles- 
town on the Transvaal border was opened May 8. 


Belgian Rail Exports.—The exports of steel rails from 
Be}gium in the first four months of this year amounted 
to 3450 tons us compared with 19,747 tons in the corre- 
sponding period of 1890. The exports of iron rails from 
lgium in the first four months of this year were 4601 
tons, as compared with 2516 tons in the correspondin 








The Fuel Trade,—The fuel trade keeps steady, and 
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rails from Belgium in the first four months of this year 
were, accordingly, 8051 tons, as compared with 22,263 
tuns in the corresponding period of 1490. 


Anzin Coal Mines Company.—The production effected 
last year by the well-known Anzin Coal Mines Company 
was 3,121,552 tons, as compared with 2,857,663 tons in 
1889. The profits realised by the company last year were 
342,060/., of which 264,960/. was distributed in dividends. 


Coal in France.—The aggregate production of coal in 
France last year is returned at 26,327,000 tons. The corre- 
sponding output in 1889 was 24,303,000 tons; and in 
1888, 22,050,000 tons. 


Western Australia.—The premier of Western Australia 
has signed a provisional agreement on behalf of that 
colony for the construction of a land grant railway to 
Eucla, the concessionaires to be allowed three months 
within which to lodge a guarantee deposit of 50,000/., and 
a further period of three months within which to com- 
plete the necessary preliminary arrangements. 

Water in New South Wales.—Artesian water is re- 


some 40 miles 
The depth of the bore is over 


ported to have been struck at Dunbral 
from Collarendabra. 
2000 ft. 


Locomotives on the Great Indian Peninsula.—The loco- 
motive stock on the Great Indian Peninsula is made up 
as follows: Ghaut and mixed engines, 69; passenger 
engines, 117 (tender 102, tank 15); and goods engines, 
384 (tender 362, tank 22). In the second half of last year 
10 tender passenger engines, 5 tank passenger engines, 
and 9 goods tender engines were added to the stock. The 
aggregate distance run by engines in the second half of 
1890 was 4,477,944 miles. The cost for locomotive power 
in the second half of 1890 was 306,143/. 


South Australian Locomotive Buildina.—In obedience 
to a minute from the South Australian Government, the 
South Australian Railway Commissioners having notified 
to Mr. Martin their acceptance of his firm’s tender for 
the construction of 92 locomotives at a total cost of 
309, 2667. 


French Metallurgical Industry.—The profit realised 
last year by the Denain and Anzin Blast Furnaces, 
Forges, and Steel Works Company was 2625/. This 
amount was, however, carried forward, no dividend being 
paid for the year. 


German Locomotive Coal.--The administration of the 
German State Railways has just let contracts for the de- 
livery of 965,000 tons of locomotive coal. The whole 
quantity required is 1,065,000 tons, so that the delivery 
of 100,000 tons has still to be arranged for. 


MISCELLANEA. 

THE s receipts of the twenty-three principal railways 
of the United Singiom, for the week ending July 5, 
amounted, on 16,265} miles, to 1,469,970/., and for the 
corresponding period of 1890, on 16,2244 miles, to 
1,435,728., an increase of 40? miles, or 0.2 per cent., and 
an increase of 34,242/., or 2.3 per cent. 


A 6-pounder Driggs Schroeder rapid-firing gun has just 
been tested by the United States authorities with very 
satisfactory results. Two hundred rounds were fired from 
the gun in four consecutive hours in order to test its dura- 
bility, and in a speed trial seventy-eight rounds were fired 
at the rate of twenty-four rounds per minute with an un- 
trained crew. 


Sir M. Hicks-Beach’s Committee on the Hours of 
Labour of Railway Servants will not conclude their 
inquiry this session. At their sitting yesterday they 
brought to a close the examination of witnesses from 
north of the Tweed, and after another meeting they will 
probably report to the House in favour of their reappoint- 
ment next year. 


It is notified that the Secretary of State has sanctioned 
the estimate, amounting to Rs. 1,02,88,965 of probable 
cost of the section of the Mu Valley Railway, from 
Sagaing to Kawlin, a distance of 145 miles, with a branch 
from Myohaung on the Toungoo-Mandalay extension to 
the Ava shore, six miles long, including Rs. 4,83,187 for 
cost of steam ferry connection with the aforesaid branch. 


Owing to the recent accident on the United States 
steamship Concord at Hamptcn Roads, by which, through 
the eaplosion of a steam pipe, two men were killed and 
one a the vessel’s boilers was badly damaged, a com- 

yarative test of two different kinds of copper steam pipes 

tos been ordered at the Brooklyn Navy Yard. The pipes 
are to be 8 in. internal diameter, one bound with bands 
and one plain. The pipes are to be tested to the destruc- 
tive point and a steam pressure of 1500 Ib. will be applied 
if necessary. The test will be made behind a barricade 
to avoid danger when the pipes burst. 


Russian petroleum bids fair to become in the near 
future a serious competitor to the American product in 
European markets. Acccording to the Economiste Russe 
the production of Russian refineries in 1889 was 
162,859,996 poud (about 5,862,959,856 Ib.) The principal 
district of production is the Caucasus in the vicinity of 
the town of Baku. The petroleum is found in the tertiary 
layers at a depth of from 700 ft. to 900ft. The raw 

roleum which the Baku sources yielded from January 
, 1890, to November 1, 1890, was 192,044,202 poud 
(6,913,591,272 lb.) There are 203 refineries in Russia, 
147 of which are at Baku. Only about 25 per cent. of 
the refined product is now exported. 

The Admiralty have intrusted Messrs. John I. Thorny- 
croft and Co., of Chiswick, with the construction of one 
of the new twin-screw torpedo gunboats, to be built 
under the provisions of the Naval Defence Act, from the 











designs of Mr. W. H. White, C.B., Assistant Controller 
of the Navy. This vessel will be 230 ft. long by 27 ft. 
beam, and will have a total displacement of 810 tons 
when fully equipped and ready for service. The principal 
difference between this vessel and the others of her class is 
that she willbe fitted with the now well-known Thornycroft 
water-tube boiler, and that the indicated horse-power is 
to be 4500 instead of 3500, as in the case of the vessels 
fitted with the marine locomotive type of boiler. 


From borings which have been made by the Rapid 
Transit Commission in New York City along the Broad- 
way, it appears that there will be less difficulty than was 
expected in constructing the proposed deep underground 
railroads there. The bedrock has been found at a much 
lower level than was expected, and no quicksand what- 
ever has been discovered. During all this portion of the 
work the tunnel could be easily and rapidly constructed 
on the Greathead system, but near Fourteenth-street the 
rock approaches within a few feet of the surface, but as 
it is very compact the tunnel through it would, it is said, 
not require to be lined, so that the occurrence of this rock 
may affect the cost of construction less than one would 
suppose. 

From the report of the Railway Commissioners for 
New South Wales it appears that the number of miles of 
line worked during the first quarter of the present year 
was 2182. The train miles run were 2,087,500. The re- 
ceipts were 1,655,275/., or 7s. 8d. per train-mile, whilst the 
expenditure was 927,194l., or 4s, 34d. per train-mile. 
Compared with the corresponding quarter of the previous 
year the receipts have increased by 16 per cent. and the 
expenditure by 14 per cent. During the year much im- 
provement has been made in the condition of the perma- 
nent way and rolling stock, the whole of which has been 

aid for out of revenue. The results areconsidered as very 

attering to the Railway Commissioners, and are held to 
afford a fresh proof of the wisdom of removing the rail- 
ways from political control. 


The New York Railroad Commission give in a recent 
report some figures on the cost of operating street cars in 
Brooklyn cal law York City. The tram lines covered in 
this report are twenty-six in number, with an aggregate 
length of 272.34 miles. The number of passengers carried 
during the year was 316,122,464, and the capital of the 
companies was 42,522,480 dols., the dividends ranging 
from 13 per cent. to zero. It is curious to note the great 
difference in the cost of feed for the horses, which ranges 
from 45.58 dols. per horse per year, in one case, to 92.06 
dols. in another, the average being 74.81 dols. per horse 
per year for feed only. The total cost of motive power, 
including the keep of the horses, blacksmiths’ expenses, 
harness, and accommodation maintenance averages 122.81 
dols. per horse per year, or 1045.75 dols. per car per year. 
The lowest cost of motive power is 83.93 dols. per horse 
per annum, and the highest 163.45 dols. 


On Friday last a Select Committee of the House of 
Lords, presided over by Lord Brougham, passed the 
preamble and clauses of the Manchester Ship Canal Bill, 
a measure which had previously been approved by the 
House of Commons. Its object is to empower the Man- 
chester Corporation to lend 3,000,000/. to the Canal Com- 
wy to enable the latter to complete its undertaking. 

he sanction of the ratepayers to the proposed 
advance had, as Mr. Pember, @.C., explained, been 
already pronounced, and the learned counsel pointed 
out the extreme importance to the community in 
the Manchester district of the completion of that 
enterprise upon which so much capital had been alread 
expended. The only opponents of the Bill were the rail- 
way companies, for whom Mr. Pope, Q.C., appeared. 
They objected to rates, to which they were compelled to 
contribute, being used to facilitate the establishment of 
a rival carrying company, and the committee decided to 
insert clauses exempting the petitioners from being rated 
in respect of the expenditure authorised by the Bill, 
except as regards lands and lines. The rest of the rail- 
way companies’ properties, including stations and ware- 
houses, would be subject to assessment for rates which 
may have to be raised for the purposes of the Bill in the 
same way as the rest of the property in the city. 


The British Vice-Consul at Port Townsend in the new 
State of Washington, on the Pacific Coast of the United 
States, in his last report says that the past year has been 
one of the greatest activity ever known in the coal industry 
of the State, not only in extending old mines but in pro- 
specting and developing new ones. The coalfields of the 
State lie principally between the Cascade and coast ranges 
of mountains, those on the western slope of the Cascade 
being the most developed, and it is from them that the 
chief supply comes. The coal hitherto discovered embraces 
ns the semi-bituminous and bituminous varieties. 
The coalfields are considered practically inexhaustible ; 
what is needed are more railways to the coalfields, more 
machinery, cheaper ocean transport, and more capital to 
develop the country. Labour is well paid, and has been 
steady during the year, no labour troubles having taken 

lace. The total output for the State during 1889 was 
911,527 tons; for 1890, 1,349,773 tons--an increase of 
438,246 tons. Prices were steady, the minimum being 
8s, 3d. per ton for screenings to 18s. 6d. for steam coal in 
large quantities, and 1/. 4s. 9d. to the retail trade; an 
average estimate of the market value will be 13s. 9d. per 
ton. Coal is shipped principally under steam and ait 
California and Oregon, but there is a large consumption 
by steamships and tugboats plying on Puget Sound, and 
also for domestic purposes. Iron ore is found in very 
large quantities in almost every part of the State, the 
character of the ores being hematite, limonite, magnetic, 
and bog ore. 


The Prince Edward Island tunnel which the Canadian 





Government peapose to construct for the purpose of con- 
necting Prince Edward Island with the mainland has 
been the subject of a report by Sir Douglas Fox, from 
which we learn that the tunnel with its approaches will 
be somewhat over 9 miles in length. The greatest depth 
of water in the channel is 96 ft. with arise of 6 ft. at 
spring tides and 3 ft. at neaps. The distance from shore 
to shore is 18,200 yards, or say 13,500 yards from shaft to 
shaft. The shores on either side are well adapted for 
railroad approaches, varying from 15 ft. to 35 ft. in height, 
the soil being largely of clay. About 54 miles of line 
will be necessary to connect the shafts with the railroad 
systems on either side of the channel. Unfortunately, 
the gauge of the Prince Edward Island lines is 3 ft. 6 in., 
whilst the Canadian lines are constructed on the standard 
gauge. Sir Douglas Fox recommends that the tunnel 
should be 18 ft. in diameter so as to suit the standard 
gauge and to pass the largest sized cars on the Inter- 
colonial Railroad. The cost of such a tunnel lined with 
brick 1 ft. 10} in. thick in the dry portions, and with 
cast-iron plates where feeders occur, he estimates at 140/. 
per ‘oa g yard, or say 1,890,000/. for the cost of the 
work from shaft to shaft, or allowing for the land tunnel 
and providing a sum for contingencies, 2,225,500/. Before 
commencing work he recommends that borings should be 
made in the channel down to the carboniferous bedrocks, 
aor which much closer estimates as to its cost could be 
made. 


It will be remembered that some time ago Mr. Bryan 
Donkin made a number of experiments on the flow of 
heat through the walls of a steam engine cylinder, using 
for the purpose delicate thermometers. At a recent 
meeting of the American Institute of Electrical Engineers 
Professor E. H. Hall has given the results of some pre- 
liminary experiments on the same subject, made with a 
thermopile, consisting of a plug of iron, which was 
screwed into a }-in. hole in the cylinder, and had a 
small hole bored through its centre. Down this hole was 
passed a nickel plug attached at one end toa thin iron 
plate, which was also attached to the iron plug. The 
outer ends of the iron and nickel plugs were connected to 
a delicate galvanometer in the usual way, and the nickel 
was of course insulated from all contact with the iron 
save by the thin plate already mentioned. Three thermo- 
piles constructed on this system were used. In the first 
the plate connecting the two elements was 4 mm. thick, 
in the second 1 mm. thick, and in the third 2mm. thick. 
The engine cut off at about } stroke, and ran at 60 revo- 
lutions per minute. It was found that using the plug 
with the 4 mm. plate, the temperature at cut-off was 
below the the maximum, and fell pomp during exhaus- 
tion. The ebb and flow of heat in the cylinder walls was 
very evident. Heat rushes into these walls at admission, 
but at cut-off, begins to travel back into the cylinder again, 
and continues during exhaust to flow from the walls and 
to boil off any water that may be in the cylinder. Pro- 
fessor Hall thinks that there is evidence to show that in 
the case of the engine on which he was experimenting a 
layer of water remained in the cylinder walls from the 
previous stroke, thus increasing condensation. 








MisHap AT MANcHESTER CANAL Works.—The daily 
papers on Monday published alarmist reports of a mishap 
at the Manchester Canal works at Ellesmere Port, but 
these fortunately have proved to be very much exagge- 
rated. As is now well known, the canal from near Elles- 
mere Port to Eastham is completed and filled with water, 
which is dammed at a point near to Ellesmere Port, for 
at this point a passage way had to be left, independent of 
the canal, to enable boats to pass from the Shropshire 
Union Canal into the estuary of the Mersey. There had, 
therefore, been left in the embankment separating the 
Manchester Canal from the estuary at Ellesmere Bay a 
gap, 250 ft. wide, through which the tide flowed and 
ebbed and carried the Shropshire Canal boats. As the 
Ellesmere section of the canal was completed it had been 
decided to open it on Monday. Prior to this the gap re- 
quired to be filled up to keep out the Mersey water, after 
which the Shropshire Canal boats were to pass to the 
Mersey through the Eastham Locks. It was con- 
sidered possible, if no unforeseen event occurred, to 
close the gap in one tide with rock material and clay. 
Operations were conducted on Saturday and Sunday. 
Everything went well, and the dam progressed favour- 
ably, except towards the end of the tide, when unfortu- 
nately some of the wagons accidentally got off the rails 
and fell down. The high tide rushed through several 
openings that had not been filled up, and a large portion 
of the material was washed away. Only 7500 cubic yards 
of material had been put in the gap. It was then 
determined to fill up the gap in layers of materials. 
Large quantities of rock have been tipped at ebb tide 
into the cutting, and these again have been backed up 
with clay. Thus the new embankment has been more 
gradually raised than the others, and has been subjected 
to severe tests as the work proceeded. While the em- 
bankment which gave bee | on Sunday succumbed to a 
backing of 8 ft. of water, the new one has withstood the 
pressure of 14 ft. Its stability will, of course, be still 
more severely tested at ebb tide, when it will be sub- 
jected to the full force of the water in the canal; hence 
the engineers have not yet removed the dam at the 
Ellesmere Port end of the ship canal until this test has 
been ed. The tides now gradually increase in height, 
and the embankment will consequently be further raised 
and strengthened; though in regard to stability the 
engineers consider that even now it will resist any pres- 
sure brought to bear against it. It is expected that the 
Eastham section of the Manchester Ship Canal will be 
opened to the traffic of the Shropshire Union Canal at 
the close of this week 
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PUNCHING AND 
CONSTRUCTED BY MESSRS. CRAIG AND 


WE give above an engraving of a large machine to 
punch 2-in. holes in steel plates 2in. thick, and to shear 
2-in. plates, which Messrs. Craig and Donald, John- 
stone, have lately added to the extensive plant at the 
shipbuilding yard of Messrs. James and George Thom- 
son, Limited, at Clydebank. The punching gap is 
424 in. deep, and the shearing gap 254in. deep, 
dimensions which indicate the large size of the 
machine. The punching slide ig made of cast steel, 
provided with improved stop motion, and has a travel 
of 34in. The shearing slide is also of steel and has a 
3-in. travel. The machine has been tested with 2 in. 
diameter of punch through 2-in. thick steel plate at 
the rate of 20 punches per minute—the shearing slide 
making the same number of strokes, The machine is 
guaranteed to work constantly on 2-in. thick steel 
plate. It is, however, capable of punching 2} in. 
diameter through 2}-in. plate, and of shearing 2}-in. 
plate. This machine was provided with a crane to 
carry a load of 4 tons at a radius of 15 ft. from either 
punching or shearing end, the crane being placed in 
the centre of the machine. The weight of this 
machine is 53 tons net. 





INDUSTRIAL NOTES. 

Tue London Conciliation Board of the London 
Chamber of Commerce is not making any rapid 
advance in its work, but some substantial progress is 
being made. Between thirty and forty unions were 
represented at the conference held last week, at which 
the employers were also largely represented. The 
general principle of conciliation and arbitration was 
approved, and the Board was urged to take the initia- 
tive, whenever a strike took place, and to invite the 
employers and employed concerned in the dispute to 
meet and discuss the points at issue. This the Board 
could rightfully do, even if the trade involved was not 
connected with the Board. There is no loss of dignity 
in preferring the services of the Conciliation Board, 


SHEARING MACHINE. 
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| even if the parties to the dispute or either of them 
|refuse to accept such services, Some of the men’s 
| representatives contended that only by sudden strikes, 
in certain circumstances, could the men succeed ; but 
striking first, and reasoning afterwards, will not com- 
mend itself to the majority of English workmen. 
Government interference was advocated by some, 


especially as regards the hours of labour. Here also 
there is a divergence of views, even amongst the 
workmen. The meeting pledged itself to forward the 
movement and to invite the trades of London generally 
to co-operate in forming conciliation committees in 
connection with the Board for their particular trades. 
The carpenters’ and joiners’ strike in London has 
extended by the addition of thirty more firms to those 
previously on strike. There was some difference of 
opinion as to this course on the ground of Policy, but 
the resolution to come out was carried. The master 
builders refuse to negotiate, but it is stated that 
thirteen or fourteen firms had conceded the terms 
asked for by the men. Generally speaking the men 
| are well supported. 
| The disagreement between Mr. Sutherst and the 
| London Trades Council is in no way settled; on the 
| contrary it seems to be widening. Before leaving for 
the Continent, Mr. Sutherst issued a manifesto, in 
which he severely criticises the action of those from 
whom he differs. Meanwhile the ’busmen are left to 
take their own action, and it is not improbable that 
the old conditions will be reverted to in many cases, 
except as regards the ticket system, which the com- 
panies insist upon. The men do not seem to know what 
to do with their shorter hours now that they have been 
conceded. 








The monthly report of the Amalgamated Society of 
Engineers for July says: ‘‘ All things considered, we 
have reason to be thankful for the state of trade.” 
This thankfulness is expressed because of the diminished 
numbers on the funds, the total on donation being 











1932, a decrease as compared with the previous month 
of 196, while on sick benefit there are 1890, 698 less than 
in the previous month ; and on superannuation allow- 
ance, 1959; increase, 16. The total number of members 
was at date of the report 69,787. The members have 
voted in favour of a sixpenny levy for the contingent 
fund, but against a levy of 6d. for assistance to other 
trades. The members are, therefore, instructed to 
inform all applicants that no funds are in hand for 
pecuniary assistance. Some of the branches suggest 
that all applications for assistance shall be voted upon 
by the branches, others that help be given locally, and 
not by the council. The strike at Messrs. Samuda 
Brothers continues, and the council appeal to the Lon- 
don branches for increased support. A strike is reported 
at Moss, near Dartmouth, against unskilled labour in 
in the engineers’ shops ; fifty men, members and non- 
unionists, are out. he strike has been sanctioned by 
the council. The dispute at Belfast over the recent 
agreement to accept ls. per week advance, in lieu of 
the 2s. per week demanded, is because smiths and 
patternmakers were not included in the advance given. 
The Australian branches threaten to secede from the 
labour councils and congresses, the trades being 
divided into skilled and unskilled labour. Trade is 
bad in some of the districts, much distress being expe- 
rienced by the engineers out of employment. Disputes 
are pending at Birkenhead, at Barnsley, at Sowerby 
Bridge, at Glasgow, and at Samuda’s. In other places 
the trade generally is free from labour disputes. 


The monthly report of the Ironfounders’ Society for 
July states that in some parts of the country the engi- 
neering trades and the iron founders are kept fully 
employed, whilst in other parts there is a slackening 
off. On the whole, however, the iron trades keep 
moderately good, notwithstanding the complaints that 
new work is not coming forward in sufficient quantity 
to replace the orders being worked off. The returns 
show that the total number of members is 15,006, of 
these only 607 were on donation, a decrease of 85, as 
compared with the previous month. There were also 
on the sick list 490, a decrease also of 111 as com- 

ared with the previous month. There was a 
urther decrease of 35 on the number of men on 
strike, 11 on superannuation, and of 21 on other 
benefits, the total decrease being 263 members on 
the funds. The statistics of the state of trade show 
that there is very little to complain of generally, in so 
far as employment is concerned, for 101 places, em- 
ploying 12,909 members, are returned as very good to 
dull, whereas only 98 places, employing 12,600, were 
so returned last month. Sixteen places, employing 
2197 men, were returned as very dull to very bad this 
month, as against 19 places, employing 1277, last month. 
The whole course of trade appears therefore to be more 
favourable than it was in the preceding month. The 
society is taking a vote for a levy of 3d. per member 
in aid of the carpenters and joiners on strike. The 
society is further taking a vote as to whether the 
union shall secede from the ‘‘ federation of the iron 
trades,” for which the members voted in June of last 
year, carrying by a majority of 12tol. The reason 
for the secession appears to be that a new union of 
moulders is being organised which it is expected will 
be adverse to the old union, and this the members 
resent. The report cautions the members against 
striking without first having the sanction of the 
society. 





The monthly report of the Associated Blacksmiths 
for July shows a decrease of members on donation, 
notwithstanding the dispute on the Clyde. At 
Greenock a dispute has arisen with this society and 
the Boilermakers’ Society over some work, tlie council 
having decided to support their own members against 
the arbitrary action of the other society. A similar 
dispute has arisen over another branch of the trade 
with the boilermakers at Kinning Park, Glasgow. The 
general report states that the workmen on the Clyde 
have acted prematurely in striking contrary to the 
advice of their officials. At the same time it condemns 
the action of the employers in attempting a reduction 
in wages. Speaking generally there is rather an uneasy 
feeling among all classes of workmen engaged in the 
engineering, shipping, and cognate trades with respect 
to the course employers may take this autumn in all 
the chief works on the banks of the Clyde. 





In view of the great strike of carpenters and joiners 
in London, a reference to the July report of the Amal- 
gamated Society may be of interest. No change is 
reported in the state of affairs in the metropolis. 
Some of those on strike have obtained work elsewhere. 
Advances in wages are reported at Swansea, Gravesend, 
Darlington, ‘Maen, Nuneaton, and Castleford of 4d. 
per hour; at Warrington of 3d. per hour; at Hull of 
4d. per hour from the end of August, and of 3d. per 
hour, and reductions in working time, at Sunderland. 
Strikes are reported at Norwich, St. Helens, Grimsby, 
and Waterford. In several instances advances have 
been secured without a strike. A movement is on 
foot to organise the districts where wages are low, so 
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that they may be brought up to a standard nearer 
the level in the better paid districts. The society 
has now 34,017 members, the conditions of trade being 
fairly good all over the kingdom. The demand for 
strike pay in London to all unemployed is refused, as 
only those actually on strike or locked out are entitled 
to the higher scale. 


The condition of the engineering trades throughout 
Lancashire shows no material change in so far as 
employment is concerned, for most of the leading 
industries connected with engineering and cognate 
trades are kept well engaged upon work in hand in all 
the busy districts of the country. But favourable 
reports end there for the most part. New work is 
not very plentiful. 

In the Sheffield and Rotherham district, the orders 
received from the Government have prevented depres- 
sion being felt so keenly as it otherwise would ens 
been. The heavier branches of trade in this district 
are stated to be ina languid condition. In many of the 
special industries, however, all departments are kept 
well employed, most of the large manufactories being 
busy. There is a slackening off of as regards railway 
material, but the men, for the most part, are kept well 
employed upon orders in hand, The silver-plate trade 
is more brisk than it has been, but prices are said to 
be unremunerative. Some firms are busy with novelties 
for the winter season. The cutlery trades are in a 
less satisfactory condition. 

In the Birmingham district trade has opened more 
favourably as regards the local industries in the 
second half of the year than it did in the earlier part 
of the year. No great activity is reported, but orders 
both for home markets and export are coming in more 
freely, thus indicating a fair amount of autumn trade. 

In the Wolverhampton district, including the 
neighbouring towns, there is considerable movement 
in most of the hardware industries, the buying, both 
on home and over-sea account, being well upheld. 
The demand for builders’ ironmongery is expanding, 
there being a great difficulty in supplying orders with 
the promptitude required in various parts of the 
country. The prices are also said to be higher, and 
manufacturers are in a better position to quote now 
that the price of iron is settled for the present. There 
is also a good home demand for certain kinds of brass- 
foundry goods and wares, especially for gas and water 
descriptions; but the foreign demand is somewhat 
quiet. The pump trade is also very busy. 

In other parts of Staffordshire trade is rather in- 
active than dull, but an additional furnace has been 
blown out in North Staffordshire by the Midland Coal 
and Iron Company. The most important item of news 
is the completion of the new wages list for sheet-iron 
makers, the report on which was discussed at the last 
meeting of the Midland Wages Board. The new list 
was not adopted, the final action thereon being deferred 
for a week; but there seems little doubt as to its 
being adopted. The new list will introduce uniformity 
in the trade, involving reductions in some cases and 
advances in others ; but it is hoped that the new scale 
will be agreed to. 


The Labour Commission has been taking more 
evidence, the miners and representatives of the textile 
trades being the witnesses. There is much difference 
of opinion as to the value of the evidence tendered. 
One of the ablest of the Commissioners recently said 
it consisted of aspirations rather than of evidence. 

The evidence given before the Select Committee on 
the Hours of Railway Servants is much more weighty 
as a rule. The examination of witnesses is more 
thorough, every phase of the question being closely 
pressed home in each case. The manager of the Cale- 
donian Railway admitted that the reforms granted in 
consequence of the strike, and the pressure of public 
opinion, had been of considerable advantage to the 
men. 

The chairman of the House of Lords Committee has 
struck out the clause limiting the hours of labour to 
ten per day in the Paddington Tramways Bill. 


The Dockers’ Union seems to be losing its hold con- 
siderably in London within the last six months; it is 
now paying for 5000 fewer members to the London 
Trades Council than last year. But it is endeavourin 
to make up for this lost ground in the agricultura 
districts. The first strike under the auspices of the 
Dockers’ Union has just taken place in Oxfordshire, 
at Worming Hall, where thirty-eight labourers have 
struck for an advance of 2s. per week in their wages. 
The farmers in the surrounding parishes have granted 
an advance, the demand for men being such that they 
could not withstand a strike. 

The Bristol dockers struck work on Saturday last 
because the stevedore employed by the merchants did 
not employ sufficient men on board the Robina, which 
had arrived laden with a grain cargo, The merchants 
held a meeting, and had an interview with the men, 
but no settlement was arrived at. The strike was 
backed up by the Dockers’ Union. 

The strike of the Dublin corn porters has been caus- 





ing considerable inconvenience, the trade at the quays 
being at adeadlock. One vessel which ought to have 
been unloaded in four days was delayed over a fort- 
night. The strike of the brewery company’s men in 
Dublin is settled. 


Mr. Thomas Burt, M.P., speaking at the Northum- 
berland miners’ demonstration on Saturday last, stated 
that he had more faith in combination than in law; 
with their present strength they would be able to 
avoid strikes and settle wages and hours of labour by 
conciliation. 

The Cleveland miners have determined to take a 
ballot upon the question of 5 per cent. advance in the 
rates of wages, the papers for which are now in the 
hands of the men. In the lodges where the matter 
has been discussed the men are unanimously in favour 
of the advance. Whether they will agree to submit 
the question to arbitration, or give in their notices to 
strike, the ballot will determine. The reduction in 
the wages of blast furnacemen will go against the 
miners. 

The miners are also complaining of infractions of 
the eight-hour system and of unskilled men being 
employed as deputies. If the latter complaint is not 
attended to the attention of the Home Secretary is to 
be called to the matter. 

The demand of the Durham miners for an advance 
of 10 per cent. in wages was discussed by the joint 
board of owners and miners’ representatives ; in the 
end the owners’ agreed to ascertain the present and 
prospective invoice prices and to meet the men’s repre- 
sentatives at a later date. If no agreement is then 
effected the matter is to be referred to arbitration. 

The dispute at the collieries of Messrs. Fletcher at 
Little Lever with respect to the dirt question has been 
amicably settled by a compromise offered by Mr. 
Fletcher being accepted by the men. The terms 
arranged will continue in force for three months, when 
it is hoped that a more permanent agreement will be 
effected. 

In the Yorkshire mining districts several disputes 
have been arranged and others are in the course of 
settlement. The Moncton Main dispute was settled 
amicably, the men being reinstated. The price lists 
at Messrs. Briggs, Son, and Co. have been agreed to 
after some concessions, The Wharncliffe dispute is 
being settled by arbitration. At Grimesthorpe Col- 
liery 100 men are under notice, but no stoppage is 
anticipated. 

The colliery enginemen have had their hours reduced 
from twelve to eleven per day. They asked for the 
eight hours, but the owners could not make so sweep- 
ing a change; the eleven hours was accepted. 

The strike of the Maryhill colliers against a reduc- 
tion of 10 per cent. is in an acute stage, for a number 
of men from other collieries have taken the places of 
those on strike, much to the chagrin of the strikers. 
The feeling against the new-comers is intense. 


It is expected that the International Labour Congress 
to be held in Brussels next month will be of a mostim- 
portant character. A large contingent from England is 
expected to be present. 

The preparations for the Trade Union Congress are 
being delayed in consequence of the illness of Mr. 
Fenwick, M.P., the secretary. He has been ill for 
some time from influenza. His absence from the House 
is much regretted, for he is a general favourite with 
all parties. 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 


Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morvetay. 

(Continued from page 26.) 

A.D. 1600.--Schwenter (Daniell), under the assumed 
name of Janus Herculus de Sunde, describes, in his 
“Steganologia et Steganographia,” the means of com- 
municating intelligence at a distance by means of two 
compass needles circumscribed with an alphabet, the 
needles being diamond shape, from the same piece of 
steel, and magnetised by the same (bar) magnets. 

Under caption, ‘“‘The first idea of the electric tele- 
graph,” the following appeared in the ‘‘ Jcurnal of the 
Franklin Institute,” vol. xxi., 1851, page 202: ‘‘In the 
number of the ‘ Philosophical Magazine’ for May, 1850, 
I (N.S. Heineken) observe that Professor Maunoir claims, 
for his friend Dr. Odier, the first idea of the electric tele- 
graph. I, herewith, send you a translation of ‘How two 
“np ned might communicate with each other at a distance 
xy means of the inagnetic needle,’ taken from a German 
work by Schwenter, entitled ‘Delicie Physico-Mathe- 
matic,’ and published at Nurnberg in 1636... . up- 
wards of a century before the period alluded to by Pro- 
fessor Maunoir. Indeed, Oersted’s — discovery was 
alone wanting to perfect the telegraph in 1636. The idea, 
in fact, appears to have been entertained prior even to 
this date, for Schwenter himself quotes, at pase 346, from 
a previous author.” This “previous author ” is, either 
Giambattista della Porta, quoted at a.D. 1558-1589, or 
— Strada, who appears herein underthe A.D. 1617 

ate, 


The passage from Dr. Louis Odier’s letter relative to 
an electric ee will appear at A.D. 1773. 

A.D. 1600.—Gilbert (William) of Colchester, physician 
to Queen Elizabeth of England, justly called by Poggen- 
dorf ‘‘ The Galileo of Magnetism,” publishes his great 
work ‘‘ Physiologia Nova de Magnete,” &c., wherein the 
pioneers of electricity are first generalised and classi- 

ed. Therein he enumerates all the substances which he 
found susceptible of electrical excitation, and makes first 
use of the words electric force, electric emanations, and 
electric attraction. 

The first chapter of ‘‘ De Magnete” treats of magnetism 
and the second of electricity. The distinction between 
the two, Gilbert establishes as follows: ‘* The difference 
between magnetic and electric force is that all magnetic 
bodies attract by their mutual strength, while in electric 
bodies the jelectric attracts only ; the body attracted is 
not changed by its natural force, but is drawn spon- 
taneously by the nature of the material of which it is 
composed. Bodies are drawn towards electric bodies in 
a straight line towards the centre of electricity, but the 
magnet attracts the magnet only at the poles directly, at 
other points obliquely and transversely, even as they 
adhere and hang together. Electric motion is the motion 
of an accumulation of matter, magnetism of arrangement 
and order. The globe of the earth is collected and coheres 
by electricity. The globe of the earth is directed and 
moves by magnetism, and at the same time it also coheres 
and is welded together in its inmost parts so that it 
becomes solid.” 

The account of Gilbert’s experiments appears at 
—— ii. of the second book, and in the eighth chapter 
of the fourth book, he gives a description of the ‘‘com- 
position of the nautical compass,” &c. 

The second edition of ‘De Magnete” appeared at 
Stettin in 1628 “embellished with a curious title-page in 
the form of a monument. . . . and a fantastic indication 
of the earliest European mariner’s compass, a floated 
lodestone, but floating in a bowl on the sea and left 
behind by the ship sailing away from it.” The volume 
of ‘*Good Words” for 1879, from which the above is 
taken, has a fac-simile reproduction of the monument at 
page 383, 

The Rev. William Whewell (see A.D. 1835) says, in 
his ‘‘ History of the Inductive Sciences” (vol. iii., page 
49), that in the “De —. a book of only 240 pages, 
upon which Dr. Gilbert had been engaged for eighteen 
years, are contained ‘‘all the fundamental facts of the 
science, so fully examined, indeed, that even at this day 
we have little to add to them.” 

Regarding this same production, Professor Robison, 
of the ae University, thus expressed himself in 
the early part of the present century: “It is not saying 
too much of this work to affirm that it contains almost 
everything we know of magnetism. His unwearied 
diligence in searching every writing on the subject and 
in getting information from navigators, and his incessant 
occupation in experiments, have left very few facts un- 
known to him. We meet with many things in the writ- 
ings of ee inquirers, some of them of high reputa- 
tion, and of the present day, which are published and 
received as notable discoveries, but are contained in the 
rich collection of Dr. Gilbert.’58 

A.D. 1616.—Van Schouten (Cornelius) indicates points 
lying in the midst of the Pacific and south-east of the 
an oy Islands in which the variation is null. De 
Humboldt adds (‘‘ Cosmos,” vol. i., page 181, and vol. v., 
page 58), ‘‘even now there lies in this region a singular 
closed system of isogonic lines, in which every group of 
the internal concentric curves indicates a smaller amount 
of variation.” 

A.D. 1617.—Strada (Famianus), an Italian author and 
Jesuit priest, publishes his curious ‘‘ Prolusiones Acade- 
mice,” wherein he describes (lib. ii., prol. vi.), a suppo- 
sititious contrivance of two magnetic needles attached to 
dials bearing a circle of letters, and which possesses the 
property of always ‘indicating the same letter, so that 
when one needle is made to point to any particular letter 
upon one dial, the other needle, however distant at the 
time, ~~ itself so as to point to the same letter upon 
the other dial. 

The description is best given in his own words taken 
from the original Latin: ‘‘. . . . If you wish your dis- 
tant friend, to whom no letter can come, to learn some- 
thing, take a disc or dial, and write round the edge of it 
the letters of the alphabet in the order in which children 
learn them, and in the centre place horizontally a rod 
which has touched a magnet, so that it may move and 
indicate whatever letter you wish. Then, a similar dial 
being in the possession of your friend, if you desire pri- 
vately to speak to the friend whom some share of the 
earth holds far from you, lay your hand on the globe, and 
turn the movable iron as you see disposed along the 
margin of all the letters which are required for the words. 
Hither and thither turn the style and touch the letters, 
now this one, and now that Wonderful to relate, 
the far distant friend sees the voluble iron tremble with- 
out the touch of any person, and run now hither, now 
thither: conscious, he bends over it, and marks the 
teaching of the rod. When he sees the rod stand still, 
he, in his turn, if he thinks there is anything to be 
answered, in like manner, by touching the various letters, 
writes it back to his friend. .. .” 





58 See Humboldt, ‘‘Cosmos,” vol. i., London, 1848, 

170; vol. ii., 1848, pages 20, 725, and 726; and 

vol, v., 1848, page 58, for references to and extracts from 
Dr. Gilbert’s work. 

See ‘‘The Student; or, Oxford and Cambridge 
Misc.,” 1750, vol. i., page 354; Abbe Moigno’s ‘‘ Traité 
de Tel. Elec.,” page 58 ; Addison (Joseph), ‘‘ Spectator” 
for 1711, No. 241; ‘‘The Guardian” for 1713, No. 119, 





and ‘‘ Nature,” xvi., 268, 269, 
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A.D. 1621.—Helmont (Jean Baptiste van), famous 
Belgian scientist, publishes in Paris his ‘‘ De Magnetica,” 
&c. (on the magnetic cure of wounds). His theories on 
magnetism closely resemble those of Paracelsus, but in 
his treatment of them he shows himself much superior to 
the Swiss alchemist, whom, Dr. Hoofer says, ‘* he took 
in some measure as his model.” ‘‘ Magnetism,” Van 
Helmont observes, ‘isan unknown property of a heaven! 
nature, very much resembling the stars, and not at all 
impeded by any boundaries of space or time . . . Every 
created being possesses his own celestial power and is 
closely allied with heaven.... the spirit is every- 
where diffused ; and the spirit is the medium of magne- 
tism .. . itis not the spirit of heaven and of hell which 
are masters over physical nature, but the soul and spirit 
of man which are concealed in him as the fire is concealed 
in the flint.” 

A.D. 1624.—Gunter (Edmund), professor of astronomy 
at Gresham College, publishes his work ‘‘Of the Sector, 
Cross Staff, and other Instruments,” at chapter v. of the 
second book of which he gives the result of the eight 
observations he made on the variation of the variation 
‘in various parts of the ground,” at Limehouse, on June 
13, 1622. His observations of the declination, as given by 
Professor Gellibrand, are detailed at chapter i. of 
Walker’s ‘‘ Ter. and Cos. Mag.,” Cambridge, 1866. 

A.D. 1625.—Naudé (Gabriel), a celebrated French 
savant, and one of the most learned men of his day, also 
physician to King Louis XIII., and an intimate friend of 
Gassendi, is the author of “‘Apologie pour tous,” &c. 
(Apology for great men falsely accused of magic), of 
which other editions appeared in 1652, 1669, and 1712. 
The magico-theosophical philosophy, as Madame Bla- 
vatsky expresses it, is fully indicated in his work, and he 
proved to be the warmest defender of the doctrines of 
occult magnetism, of which he was one of the first pro- 
pounders. ® 

A.D. 1627.—Hakewill (George), D.D., Archdeacon of 
Surrey, publishes at Oxford, England, the first edition of 
“An Apologie.....” the 10th chapter, 4th section 
of the third book of which alludes to the use of the 
“‘mariner’s compasse or sea-card, as also of another ex- 
cellent invention sayd to be lately found out upon the 
loadstone.” As the reviewer justly observes, ‘‘ while 
perusing his description, one can hardly imagine that the 
writer had not in his mind’s eye one of our modern tele- 
graphic instruments . . . and it will be seen that the 
date at which his work is written was nearly two hundred 
years prior to the first attempt made to communicate at 
a distance by means of magnetic needles.” 

A.D. 1628.—Leurechon (Jean), a student neing, © 
the order of Jesuits, publishes, under the name H. Van 
Etten, “‘ La Récréation ee carefully revised 
editions of which were made by Claude Mydorge and 
Denis Henrion in 1630, 1638, and 1661. In these Laure- 
chon alludes to the reported transmission of intelligence 
by the agency ‘‘ of a magnet or other like stone,” saying : 
**The invention is beautiful, but I do not think there 
can be found in the world a magnet that has such a 
virtue, 6 

A.D. 1629.—Cabeo, Cabzeus (Niccolas), a learned 
Jesuit of Ferrara, describes (‘‘ Philosophia Magnetica,”) 
many experiments made by him with magnets to ascer- 
tain the possibility of two persons communicating intelli- 
gence by means of magnetised needles. 

In the tenth chapter of the above-named work, he 
thus expresses himself: ‘“‘ Magnetic attractions and re- 
pulsions are physical actions which take place through 
the instrumentality of a certain quality of the inter- 
mediate space, said quality extending from the influencing 
to the influenced body... . Bodies are not moved by 
sympathy or antipathy, unless it be by means of certain 
forces which are uniformly diffused. When these forces 
reach a body that is suitable, they produce changes in it, 
but they do not sensibly affect the intermediate space, nor 
the non-kindred bodies close by it. . . .”6+ 

A.D. 1632.—Gassendi (Pierre), an eminent French 
savant, professor at the Royal College of France, 
‘‘ranked by Barrow among the most eminent mathe- 
maticians of the age and mentioned with Galileo, 
Gilbert, and Descartes,” discovers that a part of the iron 
cross of the church of Saint Jean at Aix possesses all the 
properties of a loadstone, after being struck by lightning 
and lying in one position a certain length of time. Gilbert 
mentions that the fact of magnetism being imparted to 
an iron by the earth, was first ascertained by examining 
the rod upon the tower of the church of the Augustines at 
Mantua. 

In the “ Vie de Pierre Gassendi, par le Pere Bougerel 
de l’Oratoire, Paris, 1737,” page 14, it is related that : 
“ During the month of September, 1621, while promenad- 
ing at about three leagues from Aix, in a village named 
Peynier, he observed a light in the heavens to which he 
gave thename of Aurora Borealis, as much by reason of 
its location as on account of its resemblance to the light 
which precedes the rising of the sun,”°° ; : 

A.D. 1632.—Galileo (Galileo Galilei), Italian philo- 
sopher and mathematician, published his celebrated 








6 See Ninth ‘‘ Britannica,” vol. xi., page 638, an 
Larousse, ‘‘ Dict. Univ.,” vol. ix., page 158. . 

61 See also De La Rive, “‘ Electricity,” &c., vol. i., page 
165. 

62 See “Biog. Générale,” tome xxxvii., pages 514- 
518. 
63 See ‘*Sc. Am. Supp.,” No. 384, e 6125. 

64 See uerel, oo Résumé,” predlig | ; ‘* Description 
de l’Aimant,” &c., par L. L. de Vallemont, 1692, pages 
167 and 170. ei 

65 See Enfield, ‘‘ Hist. Phil.,” London, 1819, vol. iii., 
page 430; Lardner, vol. ii., page 113; ‘‘ Cosmos,” 1848, 
oe ii., page 718, and vol. v., page 132; also Cesar at 
A.D. 1590. 





‘* Dialogus de Systemate Mundi,” 4to., Fiorenza, from 
page 88 of which is extracted the following : 

*Sagredus, you remind me of a man who offered to 
sell me a secret for permitting one to speak, through the 
attraction of a certain magnet needle, to some one dis- 
tant two or three thousand miles, and I said to him that 
I would be willing to purchase it, but that I would like 
to witness a trial of it, and that it would please me to 
test it, I being in one room and he being in another. He 
told me that, at such a short distance, the action could 
not be witnessed to advantage, so I sent him away and 
said I could not just then go to Egypt or Muscovy to see 
his experiment, but that if he “a go there himself I 
would stay and attend to the rest in Venice.” © 

A.D. 1635.—Delambre (J. B. J.) (1749-1822), professor 
of astronomy at the Royal College of France, refers 
(vol. ii., page 545, of his ‘‘Histoire de l’Astronomie 
Ancienne,” 1817) to the mention made in ‘Procli Dia- 
dochi Paraphrasis Ptolem,” lib. iv., “De Siderum atffec- 
tionabus, ” 1635, e 20, of the notion long current, espe- 
cially along the shores of the Mediterranean, “that fa 
magnetic rod be rubbed with an onion, or brought into 
contact with the emanations of the plant, the directive 
force will be diminished, while a compass thus treated 
would mislead the steersman.” (See ‘‘Cosmos,” vol. v., 
page 156). 

A.D. 1635.—Gellibrand (Henry), prominent English 
mathematician, professor of geometry at Gresham Colle 
discovers the secular variation of the declination. The 
diurnal variation was found by Graham in 1722, and the 
annual variation was discovered by Cassini 1782-1791. 

Gellibrand’s discovery is published in a small quarto 

amphlet entitled ‘‘ A Discourse Mathematical on the 

ariation of the Magnetic Needle, together with the 
admirable Diminution lately discovered,” and is the result 
of his careful study of the observations made by Bur- 
roughs and Gunter, as well as of others made by himself, 
all which showed that the north-east of the needle was 
gradually moving to the westward.” : 

A.D. 1641.—Wilkins (John), Bishop of Chester in the 
reign of Charles II., publishes the first edition of ‘* Mer- 
cury, or the secret and swift messenger, showing how a 
man with privacy and speed may commiunicate his 
thoughts to a friend at any distance.” 

In the above, he thus alludes to the possibility of 
making a contrivance similar to our modern telegraph : 
.... “There is another experiment ... mentioned 
by Walchius, who thinks it possible so to contrive a trunk 
or hollow pipe, that it shall preserve the voice entirely 
for certain hours or days, so that a man may send his 
words toa friend instead of his writing. There being 
always a certain space of intermission for the passage of 
the voice, betwixt its going into these cavities and its 
going out ; he conceives that if both ends were seasonably 
stopped, while the sound was in the midst, it would con- 
tinue there till it had some vent. ‘Huic tubo verba 
nostra insusurremus, et cum probe munitur tabellario 
committamus,’ &c. When the friend to whom it is sent 
shall receive and open it, the words shall come distinctly, 
and in the same order wherein they were spoken. From 
such contrivance as this (saith the same author) did 
Albertus Magnus make his image, and Friar Bacon his 
brazen head, to utter certain words.” 

Is the eighteenth chapter he makes suggestions for ‘‘a 
language that may consist of only tunes and musical 
notes without any articulate sound.” 

He had previously described a novel mode of tele- 
graphing by the use of only three torches to indicate the 
necessary twenty-four letters of the alphabet. These 
letters were, in accordance with the plan of Joachimus 
Fortius, to be placed in three classes of eight each. One 
torch denoted Class I., two torches Class II., and three 
torches Class IIT., and the number of the letter was indi- 
cated by the number of times the torch (or light) was 
elevated or displayed. . 

Bishop Wilkins also described a method of telegraphing 
by means of two lights attached to long poles, which, he 
says, ‘‘for its quickness and sag is much to be pre- 
ferred before any of the rest.” To interpret messages at 
long distances, he suggested the use of the then newly 
invented telescope, which he called ‘‘ Galileus his per- 
spective. 68 y 

A.D. 1641.—Kircher (Athanasius), a German writer 
on physical and mathematical science, possessed of im- 
mense erudition, speaks, in his ‘‘ Magnes, sive de Arte 
Magnetica” (book ii., part iv., chap. v.) of the recently 
advanced idea of being able to correspond at short dis- 
tances by employing two spherical vessels bearing the 
letters of the alphabet, each of the letters having sus- 
pended from it a magnetised figure attached to a vertical 
wire. 

He likewise alludes to Gellibrand’s discovery, A.D. 
1635, of which he was informed by John Greaves, the 
eminent English mathematician, and he communicates a 
letter received from the learned French philosopher, Le 
Pere;Marin Mersenne, containing a distinct account of the 
same. 

His definition of magnetism, according to Madame 
Blavatsky, is very original, for he contradicted Gilbert’s 
theory that the earth was a great magnet. He asserted 
that although every particle of matter, and even the in- 
tangible ‘‘ powers” were magnetic, they did not them- 





86 See his biogughy in ‘*English Encyl.,” vol. iii., 
pages 13-17; iller, ‘‘ History Philosophically Illus- 
trated,” London, 1849, vol. iii., page 203, note. 

67 See Walker, ‘“‘ Magnetism,” chap. i.; John Pell, 
“‘Letter of Remarks on Gellibrand’s Math. Disc.” 1835z. 

68 See the third edition of above-named work, 1707, 
chap. xvii., es 71, 72, also the fifth edition of Wilkins’ 
‘* Mathematical Magick,” London, 1707, chap. xiii., pages 
147 to 150, ‘‘concerning several attempts of contriving a 
perpetual motion by magnetical virtues.” 





selves constitute a magnet. There is but one magnet in 
the universe and from it proceeds the magnetisation of 
everything existing. This magnet is, of course, what the 
Kabalists term the central spiritual sun, or God . . . He 
demonstrates the difference between mineral magnetism 
and zoomagnetism or animal magnetism, and says that 
the sun is the most magnetic of all bodies . . . it imparts 
the binding power to all things falling under its direct 
rays. (‘‘ Isis Unveiled,” pages 208-210). °® 

A.D. 1644.—Descartes (René), a prominent French 
philoscpher and mathematician, publishes his “ Prin- 
cipia Philoeophise, ” an extensive work divided into four 
parts; the first containing an exposition of the Po age 
of all human knowledge, the second treating of the prin- 
ciples of natural things, and the two last ag develop- 
ing his long-accepted theory of vortices. is idea was 
that a rush of subtle porous matter passes rapidly through 
the earth from the equator towards each pole, and is 
opposed by magnetic substances during its passage; that 
the sun is the centre of a vortex of an ethereal fluid, 
whose whirling motion produces the revolution of planets 
about the sun, or around the fixed stars, as well as other 
phenomena. Moreover, as Noad states it, ‘‘the vortex 
moves with the greatest facility in one particular direc- 
tion ; one of its ends being always turned towards the 
north.” This theory, which found many believers, even 
after Newton’s discoveries, has long since been consigned 
to oblivion.” 

A.D. 1646. Browne (Sir Thomas), an eminent English 

hysician and writer, publishes the well-known ‘‘ Pseudo- 
pm Epidemica, or Inquiries into Vulgar and Common 
Errors,” which ran through six editions in twenty-seven 

ears, and upon which his fame is principally established. 
ith porch to the possibility of such a magnetic tele- 
gra h as Strada speaks of, he says (book ii., chap. iii.) : 

The conceit is excellent, and, if the effect would fol- 
low, somewhat divine, whereby we might communicate 
like spirits, and confer on earth with Menippus in the 
moon. And this is pretended from the sympathy of 
two needles, touched with the same loadstone, and placed 
in the centre of two abecedary circles or rings. ... ” 

He submitted the matter toexperiment and found that 
**though the needles were separated but halfa span, 
when one was moved the other would stand like the 
Pillars of Hercules, and, if the earth stand still, have 
surely no motion at all.” 

Browne’s ‘‘ Letter” inserted in the ‘‘ Biographica 
Britannica,” also his entire works, which have been 
received as an encyclopedia of contemporary knowled 
and were published in four 8vo volumes by Simon Wil- 
kins, F.S.A., London, 1836. 

A.D. 1650. Bond (Henry). rofessor of mathematics 
in London, is the author of *‘ The Seaman’s Circular,” as 
well as of ‘‘The Longitude Found,” wherein he explains 
his discovery of the ess of the deviation of the 
compass, and foretells the variations for London from 
1663 to 1716.71 

(To be continued.) 





AN ENLARGED WATERWAY BETWEEN 
THE GREAT LAKES AND THE ATLANTIC 
SEABOARD. * 


By E. L. CortHett, Member Western Society of 
Engineers. 

THE object of the paper is to state and discuss the ques- 
tion of the practicability of making an enlarged water- 
way from the north-west to the Atlantic seaboard and 
Europe. Anenlarged waterway having reference to the 
Great Lakes is one adapted adequately to the largest 
freight carriers of the Sane The capacity of these 
freight carriers is assumed to be not less than 3000 tons of 
cargo and whose displacement weight shall not be when 
laden, less than 5000 net tons with a draught of 20 ft. 
All canals and channels, and projects for the same, which 
are evidently not equal tothese requirements, are imme- 
diately eliminated from the discussion. 

The history of railroads, barge canals and ship canals, 
and of unrestricted waterways, teaches that none but 
channels of the largest dimensions can compete with the 
economy, 8 , and other numerous advantages of 
rail transportation, particularly in the United States and 
Canada. 

For nearly thirty years, almost from the inception of 
the development of the West, efforts have been continually 
made by commercial men to eg - the project of an 
quad waterway to a realisation, but thus far without 
success. 

As long ago as 1865 an able advocate of this waterway 
enlargement asked the question, in a public document, 
‘“‘Why should the lake cities, with their wealth and 
resources, not import for themselves and transact their 
own business? The ocean is the prerogative of no State 
of the Union, and the West will seek the channel which 
conducts its commerce with the least cost and delay.” If 
there was force in this remark in 1865 there certainly is 
a greater force at the present time. If there had been 
one country only between Chicago and the seaboard 
along the natural lines of the waterway leading from 





69See Kircher’s ‘‘ Ars Magnetica sive Conclusiones,” 
&c., Wurtzburg, 1631; Ninth “ Britannica,” vol. xiv., 


e 93. 
° See his biography in ‘“‘ Biog. Universelle,” vol. x., 
pages 465-473. 
71 See Humboldt’s ‘‘ Cosmos,” vol. i., page 187 ; vol. ii., 
e 658 ; vol. v., page 58; and his ‘“‘ Examen Critique de 
’Hist. dela Géographie,” vol. iii., page 60; ‘‘ Phil. Trans.” 
for October 19, 1668, page 790. 
* Abstract of a paper read before the Canadian Society 
of Civil Engineers, by Mr. Corthell, also a member of 
that Society. 
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the Great Lakes, there would have been built no doubt 
m9 ago adequate channels following the course of the 

t. Lawrence River. 

Between Chicago, Milwaukee, Duluth, and other ports 
of the more western lakes and Liverpool, there are over 
4000 miles of water navigation, 71 miles of which only 
are restricted by obstacles in the channels. Therefore 
the object of this paper is to ascertain if these natural 
obstacles can be removed, and whether steamships on the 
Great Lakes may not be able to ply between these ports 
and the ports of the Old World. al 

The scope of a paper discussing subjects of this import- 
ance and extent is a broad one. The entire situation must 
be canvassed and other than engineering features must be 
brought into the discussion, We are led at once into an 
important commercial investigation. The important rela- 
tions which the railroad system of the country bears to this 

uestion must be carefully considered. The discussion is 
therefore discussed on the following lines : 

1. Its historical features showing the development of 
commerce and the increase in capacity of the channel- 
ways demanded by this commerce. 

2. The physical conditions of the present and proposed 
routes. 

3. A brief statement of the financial and_ political 
questions involved. 

4. The commercial features and results. 

As a matter of general interest and introductory of the 
details of the subject, the recent geological changes that 
have taken place in the drainage of the North American 
continent are briefly sketched, and there is also given an 
historical sketch as well as an engineering statement of 
the combined waterway and sewage channel now being 
constructed by the city of Chicago between Lake 
Michigan and the Illinois River. The effect of this 
channel (depleting the lake of quite a large volume of 
water) upon the levels of the lakes is discussed as being a 
question of some international importance. The result 
of the discussion is that we can dismiss any fears that 
now exist in regard to the deleterious effects of this 
channel-way upon the harbours and the connecting 
waterways of the lakes. 

The vast water spaces of the Great Lakes, their length, 
breadth and depth are briefly described and the main 
facts stated. 

The historical features of the various canals and chan- 
nels now existing are stated. 

St. Mary’s Fall Canal between Lake Superior and Huron. 
—This canal was opened in 1855 with two locks 220 ft. 
long and 70 ft. wide, 12 ft. deep. These dimensions have 
been increased from time to time. The lock now being 
built by the United States Government is 800 ft. long, 
100 ft. wide, with 21 ft. of water on the mitre sills, at a 
cost of nearly 5,000,000 dols. 

St. Clair River Improvements.—The St. Clair River 
improvements between Lake Huron and Lake St. 
Clair show also an increasing depth and width of 
channel. This work has also been done by the 
United States Government. In 1866 it was made 
13 ft. deep, 300 ft. wide, and protected by timber dikes, 
The project under way contemplates a depth of 20 ft. 
The Lime Kiln Crossing at the mouth of the Detroit 
River has much the same history as to its increased size. 
The depth has been increased from 94 ft. in 1858 to 20 ft. 
in 1890, 

Welland Canal,—A brief history of the Welland Canal 
is given. The first project was that of 1824 for 
building a canal and railroad combined, the work 
having been begun at that time with wooden locks 
110 ft. long, 22 ft. wide, and 8 ft. deep. Water 
was let into the canal in 1829 and two vessels went 
through in that year. The dimensions of this canal have 
never kept pace with the size of vessels navigating the 
lakes. The present locks are 270 ft. long, 45 ft. wide, 
with 14 ft. depth of water. Up to the present time or to 
1889 there has been expended on this work according to 
official reports, 23,787,950.30 dols. 

Trent River Navigation.—The Trent River navigation, 
which is brought into the paper for the reason that it is 
navigated, though by an inferior class of navigation, con- 
sists of a series of canals with intermediate stretches of 
rivers and lakes with a depth of 5 ft. or 6 ft. It extends 
from Trenton at the mouth of the Trent River on Lake 
Ontario to Lake Huron. The entire length of the route 
is 201 miles. Its total lockage 1044 ft. It is at once ap- 
parent that it would be impracticable to improve this 
circuitous route over an undulating country so as to make 
of it a ship canal of adequate dimensions, 

The St. Lawrence River Improvements.—One of the most 
important improvements in the line of what is certain to 
become an enlarged waterway between the lakes and the 
seaboard is the deepening of the shallow reaches of the 
St. Lawrence River between Lake Ontario and its mouth. 
From Montreal to the sea a depth of 27 ft. to 30 ft., and 
of sufficient width, has been obtained by dredging through 
the shallows which here and there interrupted the greater 
depths of the river. But the most serious obstacles in the 
St. Lawrence are above Montreal, where frequently the 
river flows over a rocky bed in the maps of rapids. These 
rapids have been flanked by canais. They are the Beau- 
harnois, Cornwall, Farran’s Point, Rapide Plat, and 
Galop. Their combined length is 43} miles. The original 
depths designed by these canals when they were inaugu- 
rated in 1841, was 9 ft., but this depth has never been 
maintained on account of the fluctuations in the river. 
At times it falls to 6 ft. 7 in. In 1871, on account of the 


increasing size of vessels, barges, and boats, it was de- | to 


cided by the Government to make a navigable depth of 
12 ft. through all the canals and the river shallows, and 
soon after that a 14 ft. depth was decided upon. Work 
since that time has been carried on with this object in 
view, the standard dimensions of the locks being, length 
270 ft., width 45 ft., and a clear depth of 14 ft. on the 





mitre sills. This work has not been, as yet, completed, 
but for the purposes of this paper the work is assumed 
to be entirely performed. ft may be stated in round 
numbers that the entire amount expended on the St. 
Lawrence system from Lake Erie to Montreal is about 
41} million dollars, and that, to finish the work now in 
hand, it will cost about 12? millions more, or say 
54,000,000 dols. in all. This does not include the con- 
struction of a canal at the St. Mary’s Falls between 
Superior and Huron and some other necessary improve- 
ments. It may, therefore, be stated that in obtaining, 
between Lake Superior and Montreal, a full depth of 
14 ft., it will have cost, all told, about 60,000,000 dols. 

Erie and Oswego Canals.—Between Buffalo and Oswego 
and the Hudson River at Albany there exists one of the 
most important means of transportation, so far as the past 
history of transportation in this country is concerned. 
This is the Erie and Oswego canals. On the Erie Canal 
there are seventy-one locks 7 ft. deep, 110 ft. long, 18 ft. 
wide, with a total lockage of 657 ft. The Oswego Canal 
is 38 miles in length and has eighteen locks. e entire 
expenditure on these canals up to 1886 had been 
133,000,000 dols. expended by the State of New York. 

Lake Champlain and Hudson River.—Another route 
which has been of service as a barge canal extends from 
the St. Lawrence River 46 miles below Montreal, up the 
Richelieu River to Lake Champlain and thence up Lake 
Champlain and from this lake to the Hudson River ; 
81 miles of this canal is in Canada. The. total distance is 
265 miles, 7 miles of which is by the Erie Canal. The 
canal is generally of very moderate proportions, being 
— 36 ft. wide at the bottom with 7 ft. of water on the 
sills, 

Railroads.—One of the most important factors in trans- 
portation during the last half century has been the rail- 
road. This method has become so nearly perfect and the 
cost of transportation by it so greatly reduced that it is 
able not only to compete successfully with barge canals, 
but in many cases with Heep cornea on large rivers. In 
various parts of the United States the successful competi- 
tion of the railroad with the canals has led to the aban- 
donment of the latter, and where the canal does exist it is 
generally maintained by taxing the public at large for its 
expenses. Noone wishes to depreciate the immense value 
which this former means of transportation has been to 
the country, but we are compelled to state that a better 
method has come to supersede it,and that the only pos- 
sible means of competing with this better method is to 
make one better still. 

An idea of the immense business performed by the 
railroads and of their extraordinary growth will appear 
from the following facts: In the year 1840 there were in 
the country tributary to the Great Lakes, only 89 miles of 
railroad. In 1850, 1276 miles ; in 1860, 10,238 ; in 1880, 
37,456 ; in 1889, 63,688, and in that year these railroads 
moved over 208,000,000 tons of freight. These railroads 
are in the United States. There are over 8000 miles 
more in Canada. The railroads with their advanced 
methods and improved facilities for transportation have 
built up great centres of population and trade which lie 
directly along what may be made a continuous and 
adequate waterway to the seaboard. 

The immense railroad business transacted at Chicago, 
one of the ports on the great lakes, will be seen from the 
following : 

Length of main lines of railroad ter- 
minating at thiscityis .. : 
The number of freight cars received 
and forwarded in 1889 ss sk 4,248,769 

The number of tons of freight re- 
ceived and forwarde 5 ... 43,013,444 

Harbours.—In reference to the harbours of the lakes, 
the United States Government has expended large sums 
of money in deepening and yn greene. and protectin, 
them om: has begun a system of i 


54,411 miles 


improvements of equal 
capacity to the channels between the lakes. Its present 
»olicy 1s to improve these harbours toa depth of 20 ft. 
The sae epth at present in the harbours of the 
larger ports is 16 ft. 

he most important historical feature of the subject is 
the growth of commerce on the lakes. 

1. In respect to the size of vessels. 

2. The tonnage carried. 

In 1859, 36 of the largest lake propellers averaged about 
700 tons register, ranging from 5838 tons to 981, with a 
maximum draught, when fully laden, of 114 ft. The 
history of the increase in size of vessels is a most inte- 
resting one, but the limits of the paper do not permit of 
this history being traced. But it may be stated that in 
1890 the business fleet of the lakes consisted of 2055 
vessels aggregating 826,360 net register tons, the total 
value bein 125,500 dols. 232 of these vessels are 
steamers of over 1000 tons register, 110 of them are over 
1500 tons, and many of them are from 1600 to over 2100 
tons, and with a carrying —y of from 3000 to 3700 
cargo tons. The draught of these vessels is limited by 
the depths of the channels and harbours, but many of 
them could safely and profitably load to 19 ft. or 20 ft. 
The recent growth of lake commerce is extraordinary, 
and it is difficult to predict the amount of tonnage upon 
the lakes and the size of the vessels before the end of the 
present decade. In 1886 the total valuation of the vessels 
was about 30,500,000 dols. In 1890, as has been stated, over 
58,000,000 dols., and the number of steamers in the same 
time of over 1500 net register tons has increased from 21 


110. 

At the St. Mary’s Falls Canal, where careful records 
are kept by the Government officials, the increase of com- 
merce is clearly noted. In 1870 the entire amount pass- 
ing through this canal was 690,826 register tons. In 
1880, 1,734,800 ; in 1883, 2,042,259 ; in 1887, 4,897,598 ; 
jn 1890, 8,454,435, and the actual weight of cargo carried 





in that year was 9,041,213 net tons. The value of the 
tonnage has increased from about 29,000,000 dols. in 1881, 
to over 102,000,000 dols. in 1890. The amount of commerce 
on the Great Lakes will very favourably compare with the 
foreign and coastwise commerce of the United States. 
The tonnage through the St. Mary’s Falls Canal is 
greater than that through the Suez Canal. 

While the lake business has thus rapidly increased the 
waterways east of Lake Erie have hardly maintained 
their former traffic. This is true of the Erie Canal, the 
Welland Canal, and the St. Lawrence River Canals. No 
doubt that the principal reason for this decline, as it 
really is, in the business of these artificial waterways, is 
their inadequacy for the business that would otherwise 
come to them. For instance, the Welland Canal has 
14 ft. depth of water. According to the United States 
Bureau of Navigation, report 1889, there were 330 United 
States vessels in the Great Lakes abeve Niagara Falls, 
which drew too much water, when laden, to go through 
this canal. ee ag ding of these were sailing vessels, and 
244 steam vessels, with a total tonnage of 444,192, about 
one-half of the entire lake tonnage. Of those that passed 
through this canal in the year 1889 most were United 
States vessels, and they were obliged to reduce their 
cargoes in order to pass through from a total tonnage, 
71,502 to 63,283 tons. 

Improved methods of transportation by rail increase in 
the size of lake vessels and their cargoes, and principally 
the rapid growth of steam transportation on the lakes 
and rival competition between various lines of lake vessels 
and the railroads have compelled continual reductions in 
the cost of transportation. The records of the business 
through the St. Mary’s Falls Canal show that the cost 
per ton per mile of carrying freight an average distance 
of about 800 miles in 1887 was 2.3 mills, and in 1889, 
1.5 mills. Careful calculations made by Mr. Charles H. 
Keep, secretary of the Lake Carriers’ Association, given 
in a paper addressed to the United States Congress, 
December 5, 1890, show that the value of all the cargoes 
carried on the lakes the last season was over 305,000,000 
dols., the average distance of carriage being 566 miles, or 
a total of about 154 billion ton-miles. If this had been 
carried at railroad rates the cost to the public would have 
been over 143,000,000 dols., but by the prevailing lake 
rates the cost was only about 23,000,000 dols., so that 
water transportation on the lakes in one year saved to the 

ublic nearly 120,000,000 dols. Much of the heavy freight 

as been carried for considerably less than - mills per 
ton-mile. Anthracite coal is carried from Buffalo to 
Duluth, a distance of 1000 miles, for 30 cents per ton, or 

8; mill per ton-mile. The lake rates from Chicago to 

uffalo on wheat have been reduced from 11 cents per 
bushel in 1861 to 24 cents in 1890. The large steamers 
with barges in tow can transport grain at 2cents between 
Chicago and Buffalo with a profit. 

The increase in population of the lake cities indicates 
the great increase there must necessarily be in the busi- 
ness of the lakes and_ also of the railroads tributary to 
them. The city of Buffalo has increased from about 
42,000 in 1850 to 155,000 in 1890. Cleveland, Ohio, from 
17,000 in 1860 to 262,000 in 1890. Chicago from 30,000 
in 1850 to about 1,100,000 in 1890. 

The preceding commercial statements, covering nearly 
three pages of the proof of the detailed paper, are so 
important that the abridgment of them seriously detracts 
from their effect. 'They have been compiled from a large 
amount of detailed information placed in the author’s 
hands through the kindness of the officials of the United 
States and Canadian Governments and by officers of 
transportation lines and secretaries of boards of trade of 
the lake cities. The one subject of the growth of the 
commerce of the Great Lakes with the accompanying 
reduction in freight rates and a description of the 
methods of transportation, both by water and rail, would 
of itself form a most interesting and important paper. 

With these facts before us it is necessary to take up the 
physical conditions .now existing of the various present 
a projected routes to the seaboard and ascertain if it is 
practicable to develop within a reasonable cost such a 
commercial route as the commerce of the Great Lakes 

uires, 

t. Mary’s Falls Canal, with its lock now being built 
by the United States Government, is the only artificial 
work on the Great Lakes that is fully equal to the re- 

uirements of commerce. The lock now being built b 
the Canadian Government is to be limited to 18 ft., whic 
the author does not consider as sufficient to meet the in- 
creasing size of vessels. 


(Zo be continued.) 





MicuEtr’s CRANK Device: ErratuM.—In our descrip- 
tion of Mr. V. de Michele’s crank device on page 51 ante, 
it was stated that the thrust is always in one direction, 
and therefore there can be no travel (line 21). For 
“travel” read “‘ knock.” 


New ZEALAND TimBer.—Mr. T. Pavitt, who has been 
visiting South Australia on behalf of the New Zealand 
Midland Railway Company, is endeavouring to see 
whether a market cannot be found for New Zealand 
timber. It appears that the company is now construct- 
ing a railway some 300 miles long, about a third of 
which runs through a heavy forest of soft pines. 
The line is being constructed on the land grant system, 
and the company will receive some 2,500,000 acres, of 
which a large area is heavily timbered. As the line will 
run through the lower country the timber can be brought 
to it ata littlecost, and shipped at a low price, and it is 
thought that a considerable market could be found in the 
Australian colonies for it if its qualities were known. 
The pine is stated to be superior to any other timber 
grown in New Zealand, 
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STEAM ENGINES AND BOILERS. 

13,784. J. Rethy, Budapest. Steam Boilers. [8d. 
13 Figs.) September 2, 1890.—The boiler comprises a number of 
containers for the water A around which in the spaces B the pro- 
ducts of combustion can circulate, formed of straight plates and 
having in the interior a metal casing for the purpose of rendering 
them tight, and for enabling the boiler scale to be more easily 
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removed. Each element forming the boiler is constructed of two 
plates and a frame, the former being rectangular and the sides 
parallel to one another. Both of these plates and the frame in- 
Close the space A on all sides. The boiler sections are held together 
we x and may be dismounted in pieces. (Accepted June 3, 


ELECTRICAL APPARATUS. 

10,187, W.P. Thompson, Liverpool. (W. Stanley, Great 
Barrington, Mass., and O. B. Shallenberger, Rochester, N.Y., 
U.S.A.) Self-Excit Electric merators. (8d. 
4 Figs.j July 1, 1890,—N,8 are the field magnets, m, m the field 
magnet coils, and C is the armature core upon which are wound 
two independent armature coils A, B. One of the coils A is con- 
nected with the mains Ll, L2 of the work circuit W by collector 
rings ¢,cl, while the terminals of the other coil B are connected 
with the field magnet coils m, m by a rectifying commutator D 
and brushes d1, d? for exciting the magnets, The coil Bis wound 
in recesses b, b formed in the core C into which the wires are in- 
troduced through openings 0, 0, After the wires are introduced 


























into the recesses b, b the openings 0, 0 are closed by iron plugs 7. 
Thus a closed magnetic circuit is formed, giving passage to a por- 
tion only of the lines of the magnetic field of force. Applied to 
the coil B isa supplemental coil E consisting of comparatively few 
turns of wire and connected in series with the coil A. Current 
from the coil A will flow through the supplemental coil E at the 
moment when the coil B is in its position of minimum electro- 
motive force, and an increase in the flow of current through the 
coil E will develop lines of force in a direction operating to 
strengthen or weaken the polarity of the armature core and to 
increase or decrease the number of lines of force threading the 
coil B according to the direction in which the current is flowing in 
thecoil E. (Accepted May 27, 1891). 


10,741. Siemens Brothers and Co., Limited, Lon- 
don. (Siemens and Halske, Berlin.) Incandescence 
Bodies for Electric Glow Lamps. [6d.] July 10, 1890.— 
The carbon filament or rod is covered with a coating of a refrac- 
tory material consisting of refractory metallic carbides, nitrides, 
phosphides, and sulphides, as also combinations of the refractory 
metalloids, silicon and boron, with refractory metals. The incan- 
descence bodies are protected by these bodies against electric 
disintegration and damage by transport, and the coatings can be 
made thicker than the usual ger coatings, and thicker carbon 
cores can be used. (Accepted May 13, 1891). 


10,742. Siemens Brothers and Co, Limited, 
London. (Siemens and Halske, Berlin.) Incandescence 
Bodies for Electric Glow Lamps. [4d.] July 10, 1890.— 
According to this invention the incandescence body consists of a 
carbon filament coated witha refractory layer of silicon nitride or 
boron nitride produced by heating the filament in an atmosphere 
of volatile silicon or boron compounds and of ag nitrogen 
compound free from oxygen, such as ammonia, or by first soaking 
the filament in a solution of silicon or boron compounds and then 
heating it to a high degree in a reducing atmosphere containing 
nitrogen. (Accepted May 13, 1891). 
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13,853. C. A. Faure, Paris. Production of Electri- 
city. [S8d. 2 Figs.) September 3, 1890.—The battery is com- 
posed of troughs of seed M, each containing double electrodes. 
The electrodes A are composed of a carb agglomerate and 
are made by ramming together a moist paste obtained by crush- 
ing and kneading about one part by weight of cereals, one part of 
bituminous coal, and two parts of porous argillaceous earth. 
These substances after being moulded and dried are baked in a 
muffle at a temperature of about 1400 deg. Cent. One side b of 
each piece is then covered with tar and the piece is baked again, 
which renders this side dense and non-porous. In constructing 
the battery the porous side a of each piece is covered with a layer 
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of canvas; this side constitutes the positive side, and is de- 
polarised by the gases that enter the space between the two parts 
a, b by the holes B, the inert portion (nitrogen) of the gases escap- 
ing through the pores of a and agitating the solution. The 
oxygen and the carbonic acid are absorbed by the electrolytic 
action. The granulated iron, which may be in the form of 
briquettes, is charged into the spaces between the electrodes A, 
and the salt water is supplied by the pipes C, C. The salt water 
when charged with carbonate of iron in suspension is discharged 
by the orifices d,d. Thecurrent is taken from the two ends of 
ia M by the metal plates E, El. (Accepted June 3, 


RAILWAY APPLIANCES. 


19,120, P. W. Wheeler, Oldbury, Worcestershire. 
Spring Buffers. (8d. 30, Figs.] November 25, 1890.—This 
invention refers to buffers in which a plunger is partly contained 
within acase containing a spring which acts upon a collar on the 
plunger, the collar taking against an internal shoulder formed in 
thecase. A is the buffer casing, B is the plunger, C is the plunger 
— formed with the plunger, D is the spring, and a! is the 
shoulder of the case A against which the collar on the plunger is 
pressed by the spring. The collar on the plunger B is made in 








two or more parts which fit in an annular groove bl in the plunger 
B. This collar is made in halves of L section el, e2. A cu 
washer F of L section on the plunger spindle C fits around and 
maintains in place the parts el, e? of the divided collar. The. 
washer F is kept in place by the spring D pressing it against the 
enlarged part of the plunger B, and thus does not require to be 
shrunk or driven on to the divided collar el, ¢2, and therefore 
Ad readily be removed when required. (Accepted June 3, 
1891). 


GUNS, &c. 

9610. J. B. G. A. Canet, Paris. Obturators for 
Ordnance. [6d. 4 Fiys.] June 20, 1890.—In systems of obtu- 
ration where a pad of greased asbestos has been used as a plastic 
obturator, it is usual for such pad to be held both in front and in 
the rear by a tin or copper cup, and by a ring in the angles. 
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According to this invention the - is dispensed with, the ring a 
being made of very elastic metal, such as steel. The ring is 
centred on a cylindrical part b! carried by the fore end of the 
breech screw b, or formed on the rear of the movable head /. 
(Accepted May 20, 1891). 
094. R. Morris, Blackheath, Kent. Electric 
sites. (6d. 6 Figs.) August 1, 1890 —A short shell A with 
a solid bottom is coated externally with insulating material and 











Fig) Fig. Pig. 3: 
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Pig. 5. Fig. 4. 








ushed into a tube B which is internally coated in like manner. 
he front edges of the shell A and tube B are connected by a bend 








C of platinum wire soldered to both, and are then inclosed within 








a longer tube D, the front part E of which receives a charge of ex- 

losive. When this primer is placed in the gun charge L an insu- 
ating conducting rod G leads through the obturator F to the 
breech of the small shell A, and the end of the outer tube D of the 
primer is in contact with the metal of the obturator F, so that an 
electrical current transmitted along the insulated rod G and re- 
turning og | the metal of the gun heats the platinum C within 
the primer, thereby firing the charge. When the primer is in- 
tended to be placed in the breech of the obturator spindle, one of 
the conducting wires H is attached to the shell A and the other 
wire K to the outer tube D, and in order that the primer may 
serve for use in either way in the case of the shell A and in the end 
of the outer tube D, are small tapped holes h and kin which con- 
ducting wires H and K can be screwed when required. (Accepted 
June 3, 1891). 


6892. S. P. Hatfield, Jamaica, N.Y., U.S.A. Ord- 
nance Batteries. (8d. 8 Figs.) April 21, 1891.—The object 
of this invention is to provide means whereby the guns or mortars 
of a battery can be manipulated simultaneously. Motors 1 and 2 
operate traverse and elevating shafts 3 and 4, to which shafts are 
connected indicators 5 and 6 arranged to show degrees of hori- 
zontal and vertical movement. These shafts 3and 4 proceed from 
a central station which governs the whole battery, so far as con- 
cerns the aiming of the guns, and may also have control of the 
firing of them. On each side of the central station the shafts 3 
and 4 extend out, and are connected with the mechanism 
located at each mortar pit. The shaft 3 carries screw wheels 7 
which mesh with the gears 8 on the side traverse shafts 9. These 
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rovided with screws 10 which mesh with gear 
pan ‘i'on the turntables 17 of the mortars. These side shafts 9 
are provided with couplings 12 by which the turntable can be 
adjusted relatively. The motor 2 is connected to and revolves the 
mortar elevating shaft 4. At places in this shaft, opposite the 
lines of mortar pits, are cranks 22a, to which are attached 
the crank-rods 23, also connecting with the bars 24 and 25 
sliding upon each other on proper supports, which bars extend 
to and operate the elevating mechanism of the mortars. Upon 
the chassis of each mortar is supported gear 34 meshing with 
the screw 33, and operating through crank-rods 35 and 36 the 
screw 37, which screw meshes with the rack 38 carried on the 
gun carriage 39, the carriage being movably confined to the upper 
surface of the chassis frame 19. (Accepted June 3, 1891). 

298. G. Gerdom, West Troy, and J. H. Reynolds, 
wae N.Y., U.S.A. Breechloading Ordnance. [8d. 
5 Figs.) April 28, 1801.—The breech has an enlarged chamber, 
the upper and lower sides of which are provided with segmental 
sections of screw threads. A lateral opening D, whose height is 
equal to the chordal length of the segments of the screw threads, is 
formed in one side of the chamber, the opposite side of which is 








divested of screw threads, and has a concave surface for a space 
which corresponds to the height of the opening D. The length of 
the opening equals the length of the screw-threaded portion of the 
chamber ; the outer part of the opening at the side of the cannon 
is lengthened to form part of the hinge joint for a carrier ring H. 
The breech mechanism operates as follows: Premising that the 
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breech-block E is screwed into the breech of the cannon and is 
locked therein, by the locking lever M, the latter is first drawn 
out from between lugs R and turned upward into a position where 
it will serve as a lever for the purpose of unscrewing the breech- 
block ; when the latter has been unscrewed, the carrier ring H is 
swung, by means of the hindle T to carry the breech-block E into 
the position sh ,wn in Fig. 2, whereby the bore of the cannon will 
be opened for the reception of ammunition at its breech, and in 
this position the inner end of the flattening sides of the breech- 
block will he retained in the opening D, whereby the breech-block 
will be prevented from rotating in the carrier ring H, ready for its 
return into chamber B, and when the latter is accomplished a 
quarter revolution is imparted to the breech-block by means of 
the lever M to screw the breech-block home in the breech of the 
cannon, then the lever M is swung downward and caught by the 
spring catch S to lock the breech-block E in its closed positien. 
(Accepted June 3, 1891). 


MINING AND METALLURGY. 
18,546. Z. H. Molesworth, Adelaide, South Aus- 


for the Calcination of 


tralia. otary aces 

Sulphide and other Ores. (fd. 3 Figs.) November 17, 
1890,—For the purpose of evenly distributing the heat over the 
whole surface of the calciner A, a series of flues B! are arranged 
spirally around the body of the calciner. The calciner itself is 
constructed wich converging sides, the smaller end A? being that 
at which the ore is discharged and at which the peroxide or other 
gas—if such be used to assist the process of oxidisation—is allowed 
to enter, the larger end being that into which the ore is fed from 

















the hopper C, and from which the gases formed by the combustion 
of the oxidised sulphides escape into a condensing chamber D 
immediately connected with the same. The interior of the calciner 
is provided with a series of ledges a}, by means of which the ore 
is Fitted and then allowed to fall, being gradually carried forward 
during the process from the entrance to the exit end of the calciner, 
from which it is finally discharged into a shoot E, to be removed 
for after treatment. The calciner revolves upon rollers A4, and is 
heated by the flame from a furnace B travelling along the flues B!. 
(Accepted June 3, 1891). 


MISCELLANEOUS. 


7527. J. Vivian, St. Bees, Cumberland, and G Bell, 
Wavertree, Lancs. Manufacture of Bi-Carbonate 
Process. (8d. 4 Figs.) 
May 14, 1890.—This invention has reference to apparatus for use 
in the above process, which comprises two or more carbonators 
arranged one above another, and each provided with a perforated 
valve adapted to act as a gas and blow-off cock. The carbonators 
have formed around them a jacket, within which brine on its up- 
ward course, preparatory to its treatment in the carbonators, is 
caused to circulate for the purpose of cooling the contents of the 
carbonators, and of receiving any ammonia that may leak through. 
Between each pair of carbonators is arranged a cooling apparatus, 
in which carbonic acid is cooled as it flows from one carbonator to 
another. (Accepted April 29, 1891). 


10,427. W. Darling, Springhead, Shotts, Lanark- 
shire. Calcining Carbonates for Cements, &c. [4d.] 
July 5, 1890.—Hot molten slag is run from the furnaces into a 
vessel having a close crucible or retort mounted within it, in 
which is placed broken-up carbonates. The molten slag sur- 
rounds the lower part of the crucible and heats the carbonates 
until calcined. The molten slag mry be mixed with the car- 
bonates so as to directly calcine these. (Accepted June 24, 1891) 


11,963. H. C. Carver, Manchester. Preventing 
Joint Pins, &c., from becoming Displaced. [6d. 9 Figs.) 
July 31, 1890.—Grooves are formed in the projecting ends of the 
»ins, within which are spring clips which are retained so as to 
S partly within the grooves and partly to project beyond the 
periphery of the bolts. In a knuckle joint connecting the two 
rods 1 and 2 the connection is effected by a joint pin 3 having a 
head 4 at one end, and a groove 5 formed in it near the other 
which projects through the fork of the rod 1. In the groove 5a 


Fiy.d. Fig.?. 
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piece of metal 6 forming a spring clip is applied so as to hold on 
to the = 3 by clasping it at the bottom of the groove for rather 
more than one-half of the circumference of the pin. When the 
spring clip is in position its parts 7, 7 project outwards beyond 
the periphery of the pin 3, and its remaining parts lie within the 
groove 6, the sides of which consequcntly prevent the spring clip 
from being moved endwise along the pin, while the projecting 
parts 7, 7 by coming in contact with she fork of the rod 1, pre- 
vent nN pin from being displaced from the joint. (Accepted June 
3, 1891 


12,095. F. W. Durham, New Barnet, Herts. Crank, 
Eccentric, or Cam Presses. (6d. 2 Figs.) August 1, 
1890.—The continuously rotating crank C gives reciprocating 
motion to aslide A, which slides in guides of the follower B, and 
has a piece D projecting down from it. On the follower B is 

ivotted a bell-crank lever E, F, the arm F being urged upwards 

Vv aspring. On the frame of the press is pivotted another bell. 
crank lever G, H, the arm H being urged upwards by a spring 
against a stop, and being mer ve the | a rod K and sleeve Ltoa 
treadle. On the sleeve L is pivotted a spring trigger M, the nose 
of which catches against a collar on the rod K. The arm G holds 
down the arm F, and so keeps the arm E disengaged from the 
piece D. In this cor.nection of the parts the slide A goes on reci- 





procating without moving down the follower B, which is held up 
against a stop by a counterweight. To move down the follower 
B the treadle is moved so as to depress the sleeve L, rod K, and 
arm H, thereby withdrawing the arm G from above F, whereupon 
F springs up, causing the arm E to come immediately under D. 
The descent of the slide A then causes the follower B to descend 
during one stroke. But the descent of L by moving the trigger 
M over a fixed stop N disengages the nose of the trigger from the 


shoulder of K, allowing K to spring i and the arm G to return 
to its position over F, so that, as the follower Bascends, the arm 
F being stopped by G causes the arm E to be disengaged from 
D, and although A goes on reciprocating, B does not make 
another stroke until the treadle and sleeve L having been raised by 
a counterweight so as to re-engage the trigger M with the 
shoulder of K, are again depressed, so as to remove G from over 
F. (Accepted June 3, 1891). 


12,825. Tangyes Limited, Soho, and R. Chapman, 
Smethwick, Staffs. Chain Lifting Pulle Block. 
(8d. 5 Figs.) August 15, 1890.—Instead of fixing the hand chain 
wheel g directly to the pinion shaft a it is connected to the shaft 
by screwing it ona sleeve k to the shaft. The inner end of the 
sleeve has a flange. The ratchet wheel / for sustaining the load 
works loosely on the sleeve and between the ratchet wheel and 
the collar on the sleeve isa washer x. Another washer p is placed 
between the ratchet wheel and the hand chainwheel. When the 
hand chainwheel is turned to raise the load, the wheel advances 
on the screw of the sleeve, thereby binding the ratchet wheel, the 
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washers and the flange on the leeve together, and in its further 
motion carries round the pinion shaft and raises the load. To 
lower the load the hand chainwheel is reversed, which causes 
it to retire on the screw on the sleeve. The pressure by which 
the ratchet wheel was bound to the sleeve being relaxed, the load 
causes the pinion shaft to perform a rotary motion contrary to 
that it performed on the raising of the load. This motion causes 
the screwed sleeve to advance in the hand chainwheel, and 
thereby again bind the ratchet wheel to the flange on the sleeve, 
thus arresting the descending motion of the Toot. (Accepted 
June 3, 1891) 


14,973. A. M. Clark, London, (W. Johnstone, New York, 
U.S.A.) Toolfor Setting Saw Teeth. [8d. 5 Figs.] September 





22, 1890.—The object of this invention is to provide a saw-set, 
whereby two contiguous teeth may be set at each operation. A 


saw-set according to this invention comprises two main frames 
pivotted to two levers A and B and fasteneri to slide together in 
persed directions, one frame carrying two anvils D1 and G and 
the other frame one of the punches E, the other punch F being 
carried by one of the levers. The saw to be set is placed in the 
slot d and the punches adjusted to come in line with the teeth. 
The screw D3 is then turned to force the anvil block D firmly 
against the saw blade. The levers A, B are then closed, which 
forces the punches Be cee yates teeth and bends them 
against the bevelled edges of the anvils. The screw D3 is then 
turned back and the set moved to the next teeth and the opera- 
tion repeated and so on until all the teeth are set. A bridge c4, 
besides holding the punch E in place, also acts as astop for the 
anvil G to prevent it from turning or sliding back, and aledge c5 
on the anvil block D prevents the anvil D! from slipping back or 
turning around. When the levers A and B are open they rest. 
against the bridge c6, making both levers open the same distance. 
If only the lever B were to come in contact with the bridge c# the 
lever A might open too much and the lever B not enough to 
come in contact with the bridge c%, consequently the punch E 
would catch on the teeth of the saw and would not allow the saw- 
set to be moved along the saw. A lip c7 is formed at the front of 
the lever B. (Accepted June 3, 1891). 


6196. J. Taylor, London. Machinery for Slitting 
and Winding Paper. (6d. 2 Figs.) April 11, 1891.—The 
paper passes over one roller B, and then is carried under a roller 
C, which can be raised or lowered to regulate the tension re- 
quired for the paper by screws G,G. The paper is then passed 
over another roller D, and passes to the slitters E, F, which slit 
the edges of the paper. The circular knives are carried upon two 
shafts H, I. The bearings of the first ripper shaft I are fixed, and 
the bearings of the second ripper shaft H are carried in levers J, 
so arranged that, by actuating a lever K, the knives can be with- 
drawn from and again immediately placed into the cutting posi- 























tion, and at the same time the driving wheels L which drive the 
ripper shafts are brought into gear. The web is then carried 
under roller M to the reeling spindle N, which rests upon the 
winding drum O upon which the web is reeled. A second set of 
slitters P are placed upon a spindle Q extending across the ma- 
chine, and resting in bearings upon levers R, so arranged that by 
actuating a lever S the slitting knives P can be pressed against 
the reeling spindle N, dividing the web of paper into as many 
webs as there are slitters P upon the spindle Q, and the web is 
wound upon the spindle N into a number of reels. (Accepted, 
June 3, 1891). 


7205. The Gaseous and Liquid Fuel Supply Com- 
pany, Limited, Manchester, and B. H. waite, 

verpool. Inducing Gaseous and Liquid Fluids. 
{1s. 1d. 20 Figs.) April 27, 1891.—This invention relates to 
the induction of air for combustion purposes, and the induction 
and spraying of liquid hydro-carbons preparatory to their combus- 
tion. Steam or compressed air enters by pipe @ into an 
annular space b surrounding a central hollow tube c, the latter 


allowing a flow of air to be induced. By the turning of the 
wheel handle d the central hollow tube is raised or lowered as 
required, the latter movement effecting the closing of the mouth 
of the injector, the steam or compressed air escapes in an annular 
ring form at e, aspiring the air into the head of the trunk J, 
which is formed of galvanised or sheet iron. The steam injector 
head is maintained in a central position by the projecting arm or 
bracket y, which is, in its turn, bolted to a ring plate h attached 
to the head of trunk f. (Accepted June 3, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. : 
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LONDON SOCIETIES.—No. IX. 
Tue Society or ARTs. 


As the condition of England in the middle of the 
seventeenth century brought about the foundation 
of the Royal Society and the popular and widely 
spread interest in the investigation of science, so 
the condition of the country in the middle of the 
eighteenth century, brought about the formation 
of the Society of Arts for the encouragement of 
the applications of science for the general good. 
As Dryden, Waller, Evelyn, and the literary 
coterie of the Restoration period largely supported 
the Royal Society, so the circle that surrounded 
Dr. Johnson took a lively interest in the success 
of the Society of Arts. The lines upon which the 
Royal Society were founded were not followed 
by the founders of the Society of Arts. The 
latter made an entirely new departure and were 
strictly original in their scheme. Their objects 
were national, and the members gave their money 
and their time not for their own private advan- 
tage, nor for the increase of their personal 
knowledge, but in an attempt to raise the pro- 
ductive powers of the nation itself. The work 
of the Society soon became known not only in 
England, but in other countries and in our colonies, 
and it is remarkable how quickly and how widely 
the value of the Society’s objects were acknow- 
ledged. Before we describe more particularly the 
formation of the Society it will be necessary to 
recall to the recollection of our readers that state 
of the country in the middle of the eighteenth 
century, which made the formation of such a 
society a national necessity, and which caused it to 
have so phenomenal a success. 

The Jacobite rising of ’45 had been quelled and 
the nation was beginning to settle into a quieter 
condition, but the state of the country was still 
gloomy in the extreme. Large tracts of waste land 
were undrained, other parts were denuded of trees, 
internal communication was bad, food was scarce, 
and riots were common. The resources of the 
country were strained to their utmost and distress 
was widely spread. British manufacturers de- 
pended for their supply of yarn upon the hand- 
spinning of peasants and of the poor of towns, 
linen came largely from Germany and Holland, and 
silks from Italy and France. National art was dis- 
couraged ; in the higher branches foreign painters 
only were acknowledged, and in the lower, pottery 
of the coarsest kind only was produced. 

This was the state of things that forced itself 
upon the attention of all and caused the far-sighted 
and the public-spirited to seek a remedy. In the 
first instance, the proposed remedy came from a 
somewhat unlikely quarter. 

William Shipley, a drawing master of Northamp- 
ton and brother of the celebrated Jonathan Ship- 
ley (afterwards Bishop of Llandaff), issued from 
Northampton on June 8, 1753, ‘‘ Proposals for 
raising by subscription a fund to be distributed 
in premiums for the promoting of improvements 
in the liberal arts and sciences, manufactures, 
&e.” In the following December, being then in 
London, he published ‘‘ A Scheme for Putting the 
Proposals into Execution.” Shipley’s suggestion 
was fortunate in obtaining the support of Lords 
Folkestone and Romney, who subsequently became 
the first two presidents of the Society, and on 
March 22, 1754, a meeting was held at Rawthmell’s 
Coffee House in Henrietta-street, Covent Garden, 
at which meeting the Society was formed. Shipley 
undertook to act as secretary and treasurer for one 
year without payment. He subsequently held the 
office of registrar, which he continued to fill until 
1760. Little is heard of him after that date in 
connection with the Society, and it appears that in 
1768 he settled in Maidstone, where he spent the 
remainder of his life. 

Immediately after the formation of the Society 
premiums were offered for the discovery of cobalt 
and for the growth of madder, in this country ; 
with regard to the latter offer, the response was 
satisfactory. The price of madder had been raised 
to an extravagant figure by the foreign growers 
and importers, but we learn from a statement in 
the first volume of the Society’s Transactions 
(1783) that the cultivation brought about by these 
see ap was quite successful, and that ‘‘ the 

inglish madder produced in consequence was found 
as good at least, if not better, than any imported.” 
Much was also done towards the successful produc- 
tion of cobalt. 

Lords Romney and Folkestone were thoroughly 





in earnest in their patronage of the scheme, and 
they declared ‘‘that whatever deficiencies shall be 
in the premiums for the year [1754] they will 
supply themselves.” 

The first premiums in drawing were awarded in 
1755 in accordance with a resolution passed at a 
meeting held in the previous year: ‘‘ That the art 
of drawing, deemed essentially necessary to many 
trades and professions, was in a state of decline 
among us ; that from a revival manifest advantages 
would arise; and as gradual encouragement was 
likely to produce the effect, that premiums should 
be offered to boys and girls to incite them to 
become proficients.” Among the first recipients 
was Richard Cosway, then under twelve years of 
age, afterwards a Royal Academician, and a 
fashionable miniature painter, whose works are 
still held in high estimation. 

The improvement of agriculture was among the 
earliest objects to which the Society devoted its 
attention, and in the first book of rules and orders 
we read: ‘‘ The profits due to invention and labour 
are sometimes remote, often uncertain, and conse- 
quently to the multitude insufficient, therefore to 
add a spur to industry, to promote agriculture, 
increase and improve manufactures, and extend 
trade, no method seems so well adapted as that of 
bestowing premiums or rewards which may excite 
men to undertake and accomplish useful designs. 
Rewards skilfully appointed and impartially distri- 
buted have at all times been thought to operate 
powerfully on the minds of men. The difficulty 
has rather consisted in the application than in the 
effect—rather in selecting the proper subjects of 
rewards than in finding persons who would endea- 
vour to merit them.” : 

This plan of a premium-offering society caught 
the popular taste and imitations of the original 
were started in several places. As early as 1755a 
branch Society of Arts had been formed in Breck- 
nockshire, and referring to this Mr. Charles Powell 
suggested the formation of such a society in every 
county, which should report to the National Society 
in London. The writer considered that this would 
make England one of the most flourishing king- 
doms in the world. 

The Empress Catharine II. of Russia was so 
much pleased with the account of the premium 
offered by the Society of Arts, that in 1766 she 
established in her own dominions the Free Econo- 
mical Society of St. Petersburg, to carry out a 
similar object. When Shipley removed to Maid- 
stone he interested himself in the formation of a 
Kentish Society established to assist improvements 
in agriculture, mechanics, and household economy, 
which appears to have followed the model of the 
Society of Arts. In 1783 a very practical benefit 
to the community was obtained by the action of 
the Kentish Society. A malignant fever broke out 
in the county prisons, when seventy prisoners were 
affected, fifteen of whom died within a few days. 
The Society, urged on by Shipley, investigated the 
causes of this outbreak, and directed their efforts 
towards improving the ventilation of the building. 
They raised a fund of 350]. to enable them to carry 
out experiments, and the result was that in a short 
time the disease was rooted out. At the West 
Kent Assizes the grand jury publicly thanked 
Shipley and his coadjutors for their humane exer- 
tions. This shows that Shipley’s interest in public 
objects was not confined to the giving of prizes for 
drawing, but that to his initiative we may justly 
attribute many of the beneficent schemes carried 
out by the Society of Arts. 

Having described the foundation of the Society 
and shown what were the objects for which it 
was founded, it will be well before considering more 
particularly the work done by the Society during 
the many years of its existence, to define the dis- 
tinct periods into which the history seems natu- 
rally to divide itself. The first, from 1754 to the 
end of the eighteenth century, was one of great 
brilliancy; the second, from 1800 to 1847, was a 
period of fluctuating success ; and the third, from 
1847, when the royal charter was conferred, to the 
present time, is one in which the action of the 
Society has been greatly altered in accordance with 
changed circumstances, but in which the continuity 
of its history has been kept up, as several classes of 
subjects which were cultivated in the early days of 
the Society still find a prominent place in its pre- 
sent programme. Of this we shall have more to 
say when we come to treat of the third period. 

The number of distinguished men who joined 
the Society at the outset was very great, and a 


large proportion of the peerage were members. 
Among those who were original members may be 
mentioned the Dukes of Devonshire, Marlborough, 
Portland, Queensberry and Dover, the Marquis 
of Rockingham, the Earls of Abercorn, Egremont, 
Exeter, Halifax, Macclesfield, Shaftsbury, Shel- 
burne, and Stanhope, Viscount Folkestone, and 
Lords Ligonier and Romney. The subscription 
being somewhat of the character of a donation, was 
optional in amount. Noblemen as a rule gave five 
guineas and commoners two guineas. Among the 
few commoners who gave five guineas were the cele- 
brated General Robert Clive (afterwards Lord 
Clive) and William Pitt (afterwards the great Earl 
of Chatham). The Society has in its possession an 
interesting volume of signatures, on the first page 
of which is written: ‘‘List of the Nobility, 
Clergy, Gentry, Merchants, &c., who have sub- 
scribed towards raising a Fund for the Encourage- 
ment of Arts, Manufactures, and Commerce, 1754. 
We promise to pay annually during pleasure the 
several sums to which our names are respectively 
prefixed. 

This signature book, although dated 1754, was 
continued in use for some time after that year. 
Many of the names of members below the rank of 
peers in this list are most distinguished, and as 
some of these men took a lively interest in the 
work of the Society, we cannot be surprised at the 
important influence which it exerted upon the pro- 
gress of the nation. A few of these names may be 
mentioned here, and of some of them we shall 
have more to say later on. 

John Julius Angerstein, whose fine collection 
of pictures formed the nucleus of the National 
Gallery ; Richard Arkwright, the great inventor ; 
John Baskerville, the eminent printer ; Sir Joseph 
Banks, the autocratic President of the Royal 
Society ; Popham Beauclerk, the fashionable friend 
of Dr. Johnson; Alderman John Boydell, the 
reviver of English engraving by his munificent 
patronage ; James Boswell, the greatest of biogra- 
phers; Jacob Bryant, the scholar ; Henry Caven- 
dish, the distinguished philosopher; Sir William 
Chambers, the architect ; George Colman the elder, 
dramatist ; Robert and James Dodsley, most popular 
of booksellers; Dr. John Fothergill, whose name is 
still associated with the prizes of the Society ; Dr. 
Benjamin Franklin, who made a similar proposal 
for promoting useful knowledge in the same year 
(1753) that the idea occurred to William Shipley ; 
David Garrick, the greatest of actors; Edward 
Gibbon, the eminent historian ; Jonas Hanway, the 
historian of commerce and the introducer of um- 
brellas; William Hogarth, our great artist; Thomas 
Hollis, the theoretical republican ; John Howard, 
the philanthropist ; Dr. William Hunter, the physi- 
cian, who was as well known in his day as his 
younger brother John; Samuel Johnson, whose 
only speech on his legs is said to have been de- 
livered in the meeting-room of the Society of Arts ; 
Allan Ramsay, the famous portrait painter ; the 
still greater Sir Joshua Reynolds; Sir Robert 
Strange, the most eminent of English engravers ; 
the dilettante Horace Walpole, and the demagogue 
John Wilkes. It would not be easy to equal such 
a list as this among the most distinguished of 
societies. 

In 1756, Henry Baker, F.R.S., the microscopist 
and son-in-law of Defoe, proposed that the Society 
should give ‘‘gold and silver medals as honorary 
premiums, with a view of exciting emulation among 
the nobility and other persons of condition, with 
whom pecuniary premiums could have no weight.” 
The matter was referred to a committee, upon 
which sat Hogarth, Nicholas Highmore, James 
Stuart, Thomas Hollis, and William Chambers. 
The committee discussed the question before them 
for about two years, and at last decided upon 
Stuart’s design. The medal was made by Thomas 
Pingo, the famous die sinker, and it remained the 
chief medal of the Society during the whole of the 
first period of its existence. Copies of the medal 
struck in gold were at once given to the President, 
Jacob Viscount Folkestone, and to Robert Lord 
Romney, vice-president, both ‘‘for eminent ser- 
vices ;” one also went to William Shipley ‘‘ for his 
publick spirit, which gave rise to the Society,” and 
another to James Stuart ‘‘for designing the 
honorary medal of the Society.” A few years after 
this it was decided to give honorary rewards in the 
class of polite arts in the form of a silver pallet, 
and the first award of this pallet was in the year 
1767. 





The range of subjects for which premiums were 
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FOLDING BRIDGE OVER THE CHICAGO RIVER. 
MESSRS. SHAILER AND SCHNIGLAU, ENGINEERS, CHICAGO. 
(For Description, see Page 91.) 
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offered was a wide one. Many of these offers, Colonies and trade. return for your most kind and generous intention 
stimulated invention and were highly successful,; Agriculture. of encouraging improvements in America.”’ 
while some were repeated year after year without | Polite arts and literature. | As early as 1755 Dr. Gardener, of South Caro- 
response, and some few of the objects sought after, Miuerals and chemical subjects. | lina, drew the attention of the Society to the want 
have not yet been successfully attained. In1776,| Mechanics and manufactures. | of machinery in the colonies, and urged its intro- 
little more than twenty years after the Society had = Colonies. —For a considerable period of the| duction in these words: ‘‘The land is entirely 
been founded, the large sum of 25,000/. had been Society’s history the chief colonies of this country | tilled by the hoe, and the rice planted by the hands 
spent upon premiums. were those situated in North America (now the | of slaves, but the worst comes last, for after the 
The work of deciding upon the various subjects | United States), and when Benjamin Franklin was | rice is thrashed they beat it all in the hand in large 
sent in response to the offer of prizes was managed elected in 1755 a corresponding member, he, in| wooden mortars to so clean it from the husk, 
by aseries of committees. The chief standing com- acknowledging the compliment, expressed his wish | which is a very hard and severe operation, as 
mittees appointed soon after the formation of the | to assist in the giving of ‘‘ premiums for some im-|each slave is tasked at seven mortars for one 
Society were on : | provements in Britain, as a grateful though small | day, and each mortar contains three pecks of 
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rice.” It was, however, many years before Dr. 
Gardener’s requirements were fulfilled. Several 
attempts were made to produce wine in the 
American colonies, and in 1763 Mr. Charles Carter 
sent a dozen bottles of two kinds of wine from 
grapes which grew in vineyards of his own planting 
n Virginia. One of these samples was the product 
of vines brought from Europe and the other of 
American wild vines. The gold medal was awarded 
to Mr. Carter ‘‘as the first who had made a 
spirited attempt towards the accomplishment of 
their views respecting wine in America.” Several 
other awards were made for wine produced in other 
parts of the North American colonies. Premiums 
were offered for the production of potash in large 
quantities (not less than 20 tons in weight). These 
offers attracted considerable attention, but the large 
amounts required were not obtained without difti- 
culty, and in 1766 the Assembly of New England 
entered into communication with the Society as to 
the best means for improving the manufacture of 
potash in America. The West India Islands came 
in for a large amount of the consideration of the 
Society, and in 1773 a gold medal was presented to 
Mr. George Young, surgeon in the Island of St. 
Vincent, for superintending the formation of a 
botanic garden in the island. It is stated in a note 
to the award, that ‘‘an extensive piece of ground, 
as various in aspects and soils in the gift of the 
Governor, was granted for the purpose by General 
Melvill, who further entered into considerable ex- 
pense for clearing, inclosing, and cultivating the 
same as a garden from a public-spirited disposition 
to promote the views set forth in the advertise- 
ments of the Society.” 

In 1793 a gold medal was awarded to the well- 
known Captain William Bligh, R.N., “‘ for convey- 
ing the bread-fruit tree in a growing state from 
the South Sea Islands to the West Indies.” It will 
be remembered that this was the object for which 
Bligh’s ship the Bounty was equipped. The mutiny 
took place in 1789. The Society had for several 
years previously offered the gold medal to the person 
or persons who should bring into the port of London 
the greatest number of plants of one or both 
species of the bread-fruit tree in a growing state. 

Much more might be said on this subject, for the 
Society continued to take great interest in the wel- 
fare of the colonies, and there is sufticient evidence 
that this interest was highly appreciated. It will 
suflice here to note the general results of the policy 
up to 1783. In that year an account was given of 
the amounts awarded in premiums, from which it 
appears that up to that date 27851. 13s. 8d. had 
been expended and fourteen gold medals awarded 
by the Society as awards in the class of Colo- 
nies and Trade alone. Of this amount 175l. was 
spent for importing earth-nuts, myrtle-wax, stur- 
geon, and zebra-wood ; 501. for indigo, iron, and 
saltpetre ; 16651. 18s. 2d. for planting vines and 
mulberry trees and producing silk and cotton ; and 
8941. 15s. Gd. for establishing manufactures of 
potash and pearlash. 





THE ROYAL NAVAL EXHIBITION, 
Tue ARMSTRONG GALLERY, 
(Continued from page 59.) 

Tue Elswick firm exhibit a complete group of 
projectiles ranging from the 2000-lb. shell for the 
110-ton gun down to the 1-pounder Hotchkiss pro- 
jectile. There are now used in the naval service 
four natures of projectiles for use with heavy guns. 
These are steel armour-piercing shot, Palliser or 
chilled shot, common shell and shrapnel shell. The 
armour-piercing shells are forged of a special steel 
in which it is endeavoured to combine the some- 
what conflicting properties required by the work 
the projectile has to perform, The steel must be 
hard enough and have sufticient resistance to crush- 
ing force not to upset, bus not be brittle enough to 
break up on impact with the steel face of the 
armour. A good deal of skill and attention are 
naturally required in tempering these shells. The 
Palliser shot is of cast iron, the mould used for 
the solid head is of cast iron so as to give a chill 
for the additional hardness required, whilst the 
hollow body is cast in a sand mould so as to give 
greater toughness. The Palliser shell would be 
used against vessels not protected with armour of a 
sufficient thickness to warrant the use of steel projec- 
tiles, but which required something stronger than 
common shell. The Palliser shot is far more destruc- 
tive to life than the steel projectile, in all cases where 
it is suflicient for penetration, for it will break up 





into a number of fragments which will sweep a 
larger area, whilst the steel projectiles will remain 
whole. The common shell are not designed for 
armour piercing, but are intended to carry as large 
a bursting charge as possible. Common shell have 
recently been made of steel, so as to hold very 
large charges of powder by reason of the walls being 
thinner than they could be with cast iron as the 
material. The steel shell for the 110-ton gun will 
hold 193 lb. of powder, that for the 67-ton gun will 
contain 87 lb. 

The shrapnel shell has 4-oz. iron bullets. As is 
well known, the shell consists simply of a light iron 
case which contains the bullets, and has a small 
bursting charge. The rotation of the shell causes 
the bullets to spread when the case bursts, and so 
a large area is swept by the projectiles. The 
shrapnel for the 110-ton gun contains 2330 bullets, 
and for the 67-ton gun 1367 bullets. The objec- 
tion to the use of shrapnel arises through the difti- 
culty of bursting the shell at the right moment, so 
that it is more useful against troops in the open or 
a flotilla of boats than for attacking fixed posi- 
tions. Some experiments recently carried out 
at Messrs. Armstrong’s range at Silloth have, how- 
ever, given good results with shrapnel when a good 
burst was obtained. These were made with an 
Elswick 10-pounder quick-firing gun. ‘‘ At these 
experiments,” it is stated, ‘‘a small target at 
1500 yards was literally riddled by the shrapnel 
bullets, and those who witnessed the firing took 
away a vivid idea of the destruction such a rain of 
bullets would have caused to a body of men. These 
experiments tend, perhaps, to show that shrapnel 
is more effective for small guns at short ranges, 
but that with big guns and at long ranges it is to 
a large extent wasted.” It will be remembered 
that, at the bombardment of Alexandria, shrapnel 
was very ineffective. At Inchkeith some experi- 
ments were made with shrapnel fired against a 
model gun and dummy men. After thirty rounds 
had been fired from a 10-in. gun, under excep- 
tionally favourable circumstances, it was found 
that the target gun was still perfectly capable of 
being worked, and that only four of the dummy 
men had been hit. 

While speaking of shells it will be appropriate to 
quote from a publication issued by Messrs. Arm- 
strong the following expression of opinion regard- 
ing their effect in naval warfare. The extract is of 
importance as bearing the imprimatur of the 
Elswick firm, which includes on its staff, not only 
eminent artillerists, but those who have made war- 
ship construction and the effect of artillery on 
armoured construction, their especial study. 


None but those who have seen the explosion of a large 
shell can in any way realise its terrific effect. In the 
next naval war the casualties to the crews of vessels will 
probably be enormous, and it is likely that many of the 
**belted ” ironclads which are now in such favour, will be 
put hors de combat simply from the destruction of their 
personnel. Most of these ships have what is known as 
their vitals—such as the engine-room and magazines— 
admirably protected, and, moreover, it would probably 
be very difficult to sink such ships; but the armoured 
portions are comparatively small, thus the greater portion 
of the hull could be riddled with shell, and most frightful 
destruction of life would ensue. It must be remembered 
that in most modern ironclads, on account of the enormous 
weight of armour that would be required, adequate pro- 
tection only can be given to a very few men, namely, 
those serving the heavy guns in the turrets or bar- 
bettes. The ordinary gun crews have practically no 
srotection afforded them, and, until lately, were ron 
ee liable to the full force of attack from shell. So 
that even though an ironclad might not be sunk, her 
position with the whole of her unarmoured portions 
riddled and blown to pieces, and half her crew dead, 
might often render her capture inevitable, and it is pre- 
cisely in this destruction of life that the value of shell fire 
lies. Not only would the crew be destroyed by the flying 
pieces of shell and splinters, but it is probable that the 
smoke and powder gases, evolved by the bursting of a 
large shell between decks, would suffocate every man in 
the battery who escaped being killed by the flying débris. 
In 1888 some very valuable experiments were carried out 
off the Isle of Wight to test the effect of shell bursting 
behind weak ships’ armour. H.M.S. Resistance, a hulk 
with 44-in. armour was used, and shells, filled with 
various explosives, were fired against her from six 9.2-in. 
and 4.7-in. guns. Dummy guns and dummies to repre- 
sent the crews serving them were rigged up inside. None 
but those who had witnessed the trials could picture the 
wholesale destruction caused by these shells. Of the 
dummy men, scarcely one in the vicinity of a bursting 
shell escaped, but one of the most remarkable features 
was the terrible smoke and fumes after each explosion, 
which set fire to the ship and prevented any one approach- 
ing the spot in some cases for twenty minutes after the 
shell had burst. 


In the Exhibition are also shown the _ brass 





cartridge cases for 6-in. and 4.7-in. guns. The 
former are built up, but the latter are solid in one 
piece. The 6-in. cartridge had been used for firing 
sixteen rounds, whilst the 4.7-in. cartridge had 
been filled and fired twenty times, fifteen of the 
rounds being proof. These cases appear quite 
undamaged by the treatment they have undergone ; 
in fact it would almost appear that the cartridge 
case might be made to outlast the gun itself. After 
each firing it is necessary to reform the cartridge 
cases, but this is a simple operation. Close by is 
a 12-in. breechloading shell which had been 


fired through 16-in. of iron, 25 in. of wood, and 
18 ft. of sand, but showed no sign of the treatment 
except some scratches on the point, and the marks 
The striking velocity 


of the rifling on the copper. 
was 1575 foot-seconds. 

We next pass to a department in the gallery, 
where there are placed a 3-pounder and a 4.7-in. 
quick-firing gun. These guns have been fitted 
with Morris tubes, and targets are placed upon 
which the public have the opportunity of trying 
their skill by payment. This is certainly the most 
popular part of the show, and is almost as great an 
attraction as the dummy rabbits and flying birds 
in the shooting gallery over the way. There are 
other guns to which reference might be made; a 
prominent feature being a 6-in. 5-ton breechloading 
gun on a hydro-pneumatic disappearing carriage. 
Some of these guns are fitted with electric sights 
for aiming at night, for it is, as a rule, far easier 
to see the target than the sights. The lights are 
the merest glimmer, as naturally a bright light would 
prevent the object being seen. We cannot do 
better than conclude this part of our notice with 
some further particulars as to the small quick-firing 
guns, which we take from Messrs. Armstrong’s 
publication to which reference has already been 
made. The introduction of these guns on board 
ship was caused by the necessity of getting efficient 
protection against torpedo boat attack. In our 
Navy there is no ship that does not include in its 
armament either 3-pounders or 6-pounders, and 
these are all made either on the Hotchkiss or Nor- 
denfelt system. The Hotchkiss guns for the Eng- 
lish services are almost all made at Elswick. From 
the 3-pounder about thirty aimed shots can be fired 
per minute by a trained man. With the 6-pounder 
the rate would be about five shots per minute 
less. As there has to be provision against the simul- 
taneous attack of several boats at once, these small 
guns are placed wherever there is room for them, 
and in such positions as shall insure the possibility 
of directing the fire of several guns on one point. 
Thus they are to be found on the tops, on the 
poop, forecastle, or superstructures at the ends of 
the bridge, in any spare port on the main deck, 
and particularly in the ports of the captain’s cabin 
in the quarters of the ship where they protect the 
stern ; which is the most likely point upon which 
a torpedo attack would be made. Both the 3- 
pounder and 6-pounder Hotchkiss guns are, in our. 
Navy, mounted on Elswick recoil carriages. In 
these the upper carriage consists of two recoil 
cylinders, and springs to bring the gun back to 
the firing position are set on each side of the gun. 
The trunnions are fixed with trunnion boxes 
connected in front to the recoil piston, and in 
rear to the spring. The recoil cylinders are bored 
out to a slight taper. In this way there is consider- 
able clearance round the piston when at the front 


-| end of the cylinder, but the fit is closer at the rear 


end, so that when the gun commences to recoil 
there is free space for the liquid to pass from one 
side of the piston to the other, but as the latter 
travels to the rear the space gradually diminishes, 
and the recoil is thus absorbed and a fairly constant 
pressure is maintained in the cylinders. The upper 
carriage, as well as the gun, is fitted with trunnions, 
and it is about these that the gun and carriage 
oscillate when elevation is given. The brackets 
supporting the trunnions are in one steel casting, 
which also forms the pivot about which the gun and 
mounting rotate when trained. Training and ele- 
vation are done by a shoulder piece, no gearing 
being supplied. The 3-pounder gun on its recoil 
carriage is also largely used in the Navy as a boat’s 
gun with positions also on board ship when not so 
required, 

There are representations of explosives in the 
Armstrong Gallery, the most interesting of which 
are those of the new smokeless powder cordite. In 
the model room of the gallery there are two photo- 
graphs of a 6-in. quick-firing gun. The first of 
these is taken just as the gun has been fired with 
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ordinary powder and the second when cordite has 
been used. The photographs give a very graphic 
record of the advantages of this new explosive, for 
in the first-named there is the usual clouds of 
smoke occupying the whole centre of the picture, 
whilst in the latter the view is comparatively 
unobstructed. The great hindrance to _ suc- 
cessfully aiming guns, due to smoke obstruc- 
tion, is naturally much increased with quick- 
firing guns, in which the shots follow so quickly 
that large volumes of smoke accumulate when 
there is little or no wind, whilst, if the wind 
is blowing directly down the range, the smoke takes 
a long time to drift clear. For this reason it has 
hecome more imperative, of late, that something 
should be done to abate this smoke nuisance. Cor- 
dite has received its name from the resemblance it 
bears to long pieces of thin black or grey cord. 
This explosive, we are informed, was originated by 
the Committee on Explosives. As high a velocity 
as 2420 ft. a second has been obtained in a 6-in. 
gun, and this with moderate chamber pressures. 
The crucial point, as to whether the substance will 
deteriorate by keeping when exposed to certain 
conditions of atmosphere, has yet to be settled by 
experience. This is the rock upon which many of 
the new explosives split ; one of the great virtues 
of gunpowder is that it is a mechanical mixture 
and not a definite chemical composition liable to 
change when exposed to a hot climate, and that it 
cannot be deteriorated. It has, however, been 
questioned by some whether the slow-burning 
powder does not undergo some change when kept 
at a high temperature for some time, so as to bring 
it more nearly akin to a quick-burning powder. It 
is stated, however, that charges of cordite for 
guns up to 6 in. in calibre have so far proved re- 
liable, and Captain Andrew Noble states that he 
has been unable, in the course of long experiments, 
to detonate cordite, even when employing charges 
of fulminate of mercury to produce detonation. 
Messrs. Armstrong state that about three times 
the weight of powder is required to produce the 
same energy that would be obtained with cordite ; 
that is, the respective energies are as three to one, 
the weights being equal. Thus in the 4.7 in. gun 
the black powder charge is 12 lb., and the cordite 
charge 5} 1b., higher ballistic results being obtained 
with the latter. In the 6-in. gun the brown pris- 
matic charge of 50 lb. can be replaced by 17 lb. of 
cordite, higher ballistic results being again obtained 
by the use of the smaller charge of the newer ex- 
plosive. With regard to the slow-burning cocoa 
(S.B.C.) powder which is now used in the service 
in big guns, the following quotation from Messrs. 
Armstrong’s publication may be of interest : 


Brown cocoa powder, though so well adapted for giving 
the best ballistic results, is, nevertheless, a highly ero- 
sive powder. This erosion, or destruction of the surface 
of the bore by the powder gases at an enormous heat and 
pressure, is a most serious question. The very heavy 
charges now employed in our heavy guns, and the rela- 
tively long time during which the hich temperature and 
pressure of explosion are maintained in along barrel, have 
aggravated erosion toa very great extent, thus shorten- 
ing the life of the guns. In these guns, if the highest 
charges are used, erosion, which no skill of construction 
can modify, is the result, and soon renders repair or re- 
lining necessary. Reduced powder charges allow a 
materially prolonged life to the bore ; and there is also a 
great difference in erosive effect between powders of 
different composition. Unfortunately the 8.B.C powder 
which has up to the present been found, for ballistic 
reasons, most suitable for large guns, is also one of the 
most erosive; and powder makers have not sc far succeeded 
in giving us powder at once good for ballistics and pos- 
sessing the non-eroding quality so greatly to be desired. 


Cocoa powder, as is well known, is shaped in 
hexagonal prisms, which are prepared in hydraulic 
presses. Each prism is pierced with a hole through 
the centre so as to give ready access to the flame 
and insure an equable ignition. For a full charge 
of the 110-ton gun no less than 10,000 of these 
prisms are required. The powder charge with 
nearly all naval guns is divided into four cartridges 
of equal weight, so as to make it convenient in 
handling, but in the 110-ton gun the powder charge 
is made up into eight cartridges. At the end of 
each charge are inserted a few prisms of black 
powder which receive the flash from the primer 
more readily and transmit it to the brown powder. 

(To be continued.) 





Tut Hvupson.—It is proposed to deepen the upper 
thirty miles of the Hudson, so that sea-going vessels of 
3000 tons, drawing 20 ft., may have free access to Albany 
and Troy, the eastern terminus of the Erie Canal. 


THE NEW SOUTH AFRICAN MAIL 
STEAMER ‘SCOT.” 
(Concluded from page 40.) 

WE give to-day further engravings of this vessel, 
the propelling engines and boilers of which we illus- 
trated in our issues of July 3 and 10. A profile and 
the deck ew are on page 85, reproductions of 
drawings of the electric lighting and ventilating plant 
on page 88, and of the steering gear on page 89. 
The dimensions of the vessel are as follows : 


Length over all... es ‘ees 500 ft. 

ee on load water line ... wea 460 ,, 
Breadth ... ie ee ade .. 54 ft. 6 in, 
Depth, moulded ; ay, éx« teats 
Tonnage ... ea ie i ... 6884 tons 
Displacement at normal draught ... 10,000 ,, 


It is interesting to note that the vessel compares in 
size with the Alaska, the first of the greyhounds on 
the Atlantic ; but she differs from her in model, and 
particularly in the fineness of her lines. View- 
ing the Scot one almost instinctively recalls the 
America, the first of the fine-ended ships which 
attained great speed with relatively small power. and 
coal consumption. She is like the America, too, in 
her proportions. As is pretty well known, Messrs. 
Thomson, the builders of the America and the new 
Inman liners, favour a broad beam, Messrs. Harland 
and Wolff adopt the narrow vessel, the Teutonic 
having 10.1 of length to 1 of beam, against 8,89 to 1 in 
the City of New York, while the Fairfield Company 
strike a mean with about 9 and 9}to1l. Messrs. Denny, 
in this, their first large high-speed twin-screw steamer, 
and after very careful experiments on Froude’s method 
in their tank, have adopted the broad beam. Indeed, 
they go even further than the Messrs, Thomson, 
for the Scot is the broadest beamed boat, pro- 
portionate to her length, of the several modern fast 
merchant vessels, with but one or twoexceptions. She 
has 8.44 of length to 1 of beam. The America is the 
nearest approach to this, having 8.47 of length to 1 
of beam, and the Hamburg-American vessels Columbia 
and Augusta-Victoria 8.57 to 1. The Aurania is the 
only exception among notable merchant vessels, as 
in her case the proportion is 8.24 to 1. The Dunottar 
Castle, the competitor of the Scot, has 8.7 of length 
to 1. Assuming that a certain speed is to be attained 
with a given cargo capacity, and possibly with a 
restricted length, the breadth of a ship becomes an 
important element in the design, for with increased 
breadth the weight of the hull for a given internal 
capacity is minimised, and hence the red, sar enero 
of ship and cargo diminished. By experimenting with 
models on Froude’s method it is easy to arrive at the 
form of hull which will offer the least resistance and, 
at the same time, give the minimum displacement. 
Messrs. Denny have, therefore, been able to get speed 
results, which, relative to power, are better than in 
the case of many vessels of corresponding size now 
on the Atlantic. The small wave disturbance is, 
indeed, a noteworthy feature. 

The Scot is entirely built of steel, and has a plate 
keel. There is a good rise from keel to bilge, so that, 
like other fast vessels, she differs from the Thomson 
model of fast steamers, which has a flat floor. She 
resembles the Inman vessel in the fineness of lines and 
in the clipper bow, which in the case of the Scot is 
appropriately adorned with a finely-carved figurehead 
of Wallace. Indeed it may be here mentioned in 
passing that the vessel has all that wealth of carving 
forward and aft, which was such an attractive feature 
of the sailing ship, but which usually is absent from 
steamers. The forefoot of the Scot, too, has a nice 
curve (Fig. 25). Messrs. Denny have fitted double 
butt straps at the three upper strakes and at three 
bilge strakes, those under water being tapered to reduce 
the resistance. Special attention has been bestowed 
in the designing of the stern frame and propeller 
brackets. There is the usual aperture as in single- 
screw steamers, as shown on Fig. 25, which enables the 
propeller shafts to be closer than they would other- 
wise be, so that the distance between centres is rather 
over 18 ft., and as the propellers are 17 ft. 6 in. in dia- 
meter, there is just clearance. This reduces the risk 
of the propeller blades being injured at their outward 
edge, and lessens the length of shaft outboard. The 
propeller shaft tube is supported practically its whole 
length by a web of plates fastened to the hull. It 
therefore forms part of the general structure of the 
ship. The plates of the water tanks aft, which are 
usually separate, have been worked into the general 
structure of the hull at this part. 

As the profile, Fig. 25, shows, she has double 
bottoms with cellular water ballast tanks between ; 
while aft there is a large water ballast tank to secure 
that the vessel when not loaded, will have a sufficient 
draught to insure that the screw will be completely 
immersed. Of water ballast 1000 tons may be carried. 
There are fourteen water-tight transverse bulkheads, 
ten of which are carried to the upper deck. In this 
way the ship is sufficiently subdivided to maintain 





buoyancy with even the two largest compartments 





filled. Between the two sets of boilersand forward and 
aft, there are bunkers extending the whole width of the 
ship, and 20 ft. of the length. The size of the boilers 
does not admit of bunkers on either side at the bottom 
of the ship, as the boilers come close up to the frame 
of the ship, leaving practically no clearance, but there 
are bunkers at the sides in the wake of the load water 
line, these being carried to the main deck. Similarly 
arranged bunkers are placed at the water line to pro- 
tect the engines, so that the vessel, when in service 
as an Admiralty cruiser, will not have her machinery 
injured by small shot. The bunkers contain 3000 tons 
of coal, more than sufficient to enable her to go to 
Cape Town without coaling. There is communication 
from the engine-room to the forward boiler space, the 
bulkheads having doors, while through the transverse 
bunkers there are tunnels. Of course all these bulk- 
heads and passages are fitted with water-tight doors 
which can be closed from the top decks as well as from 
the engine or boiler-rooms. 

There are five decks, and of four of these we give 
plans on page 85 (Figs. 26 to 29). In view of the com- 
pleteness of these plans it is scarcely necessary to enter 
into details of the passenger accommodation. Fig. 30, 
appended, shows the arrangement of the bridge and 
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compass-house. Fig. 26 is a plan of the promenade 
deck, which extends practically from the fore mast to 
the after mast, a distance of 257 ft. Forward there is 
a forecastle with one of Messrs. Harfield’s ver tical 
windlasses and ahigh breakwater. Aft there is a long 
poop with alarge wheel-house. There are connecting 
gangways between the promenade and the poop and 
orecastle head. In the intervening space is the prin- 
cipal hatchways. The promenade deck is carried on 
stanchions, the ship’s shell plates only coming to the 
upper deck. There is, therefore, provided a sheltered 
promenade of good breadth. 

The first-class public rooms of the ship are on the 
promenade deck with the exception of the dining 
saloon, which is on the maindeck. In this apartment 
190 may dine together. To give light and ventilation 
thereare two wells. The larger pierces two decks, the 
opening in the upper deck on which the main saloon is 
situated lighting up the children’s saloon below, while 
the opening in the promenade deck is in the centre of 
the music saloon. The well at each deck is surrounded 
with carved ballisters, and at the top the covering is of 
delicately stained glass. The other well has also a 
stained glass dome. The sides of the main saloon are 
of carved sycamore and satinwood, and the ceiling is 
treated in classic style. There are, of course, the 
usual sideboards, and an organ designed to be in keep- 
ing with the general decoration. The music saloon is 
in satinwood, and there is a grand piano by Brinsmead. 
The ladies’ boudoir is forward and opens from the 
music saloon. It is upholstered in blue relief velvet, 
the panels being hand-painted. The smoking-room 
is forward. It measures 30 feet square, and in 
addition to entrance from the promenade deck, there 
are staircases from the passenger decks below. The 
panels are of white marble. The state rooms for 
first-class passengers are forward and amidships. 
There are 33 one-berth rooms, a similar number 
of two-berth cabins, and 35 three-berth rooms, so that 
in 101 cabins 204 passengers are accommodated. It is 
scarcely necessary to refer at length to the elegance of 
the decorations. This has always been a feature 
of Messrs. Denny’s work, and it is worth noting that 
they have in their establishment a special staff of 
decorators and artists under Mr. J. M. Crawford. 

The second-class passengers have the after part of 
the ship to themselves. The smoking-room is on the 
poop. The dining saloon on the main deck seats 72 

assengers, and there is an auxiliary dining-room 
am Of state rooms there are six to accommodate 
two passengers, 11] for three, and 15 for four passengers, 
the full complement being 105 passengers. The third- 
class passengers are berthed at the after end of the 
vessel on the main deck, and M‘Whirter’s patent berths 
are fitted in all the rooms, Accommodation is provided 
for 100 in the steerage, but should occasion arise 
berthage could be provided for several times the 
number. 
The seamen are berthed in the forecastle; the fire- 
men aft on the main deck, close to the engines ; while 
the servants are amidships. The seamen and firemen 
have separate kitchens, wash-houses, &c. 
There are ten ordinary lifeboats, carried on davits 
springing from the promenade deck, and kept from 
swaying by being lashed to a beam extending from 
davit to davit, with fenders to save the side of the boat. 
Although it tends to a feeling of security to have the 
boats between the promenade and the sea view on both 
sides of the ship, the fact that it makes it difficult to 





‘*scan the horizon,” a favourite occupation of voyagers, 
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detracts from this advantage ; but possibly with such 
an immense promenade and the facility it affords for 
recreation and pastime, there will be no time or incli- 
nation to discourse on the weather or watch the 
movement of any ship crossing the horizon. There 
are several Berthon boats, these also being carried 
on davits at the after end of the ship. Amongst 
the equipment of the boats are vessels for distri- 
buting oil on the sea in heavy weather. 

The plant for generating the electric light has 
been supplied by Messrs. King, Brown, and Co., 
Rosebank Works, Edinburgh, while the wiring and 
other parts of the installation have been fitted by 
Messrs. Denny, who have an electrical department 
at their works, Mr. Archibald Denny being himself 
an electrician as well as a shipbuilder. The engines 
and dynamos, of which front and end elevations 
are given above {(Figs. 31 and 32), are placed 
on a platform in the after part of the engine com- 
partment. The engines, which are compound, with 
piston valves to each cylinder, are coupled direct to 
the dynamo, and are constructed to Admiralty 
specification. The dynamos are four-pole machines, 
and one of the features of the design is that the 
armatures are floated up by differential magnetic 
field, which is King’s patent. This bears up the 
whole weight of the heavy armature and results in 
more efficient working. The engines make 200 revolu- 
tions per minute, the output being 200 ampéres at 100 
volts, each of the three machines supplying a current 
for 300 lights of 16 candle-power. The current is led 
from these dynamos to a large main switchboard in 
the engine-room fitted with 22 double-contact main 
switches and fuzes, so arranged that any or all of the 
circuits can be supplied from any of the three dynamos. 
This board is fitted with the usual measuring instru- 
ments, ammeters, voltmeters, and each dynamo is pro- 
vided with one of Schiffer and Budenberg’s tacho- 
meters. From the main switchboard large vulcanised 
lead-covered cables are led to auxiliary switchboards 
throughout the ship, of which there are 13. Branch 
leads for supplying various blocks of cabins are led 
from these auxiliary switchboards, and the lights are 
so grouped that no single branch lead carries more 
than eight lamps as a maximum, The wire throughout 
these branch leads is of the same diameter whether the 
number of lights on a branch is one or the maximum— 
eight; and the fuzes, which are all of the same size, are 
so arranged that they burst with a current which is 
far below that which would heat the wire. The ship 
is wired on the single wire principle, using the shell of 
the ship as return except in way of the compasses, 





where, to prevent disturbance of these delicate instru- 
ments, double wiring is adopted. Experiments have 
been made to find out whether the current has any 
effect upon the compasses by taking readings with 
the current on and off on various courses, and it was 
only by making the most delicate observations with 
the sun, that an error of 4 deg. (not point) was dis- 
covered, and even this small error is a doubtful 
quantity. Throughout the ship no exposed joints 
are made except at the switchboards. All joints 
are made inside water-tight junction boxes, and the 


tight. Along the deck-house there are groups of 
lights, which will illumine the promenade deck at 
night. For the hold and coal bunkers there are 
lamps, with long leaders, so that they may be moved 
easily about. 

In view of the hot climate in which the Scot will 
trade, ventilation, of necessity, has to be specially 
regarded, and to secure a perfect renewal of the air 
in all passages and rooms electric appliances have 
been “sbthigene Six electric fans, driven by motors, 
have been provided by the firm already named. Five 
of the six fans work in a horizontal plane, and of these 
we give front and end elevations above (Figs. 33 
and 34). The sixth is a vertical fan of 3 ft. diameter, 
driven by a two-pole machine having four coils. The 
inlet is 18in. and the width of the fan, including 





| motors, fitted to the engine-room skylights. 
fittings are also constructed to be perfectly water- | 
| about twent 
| room skylig 
| fitted throughout the vessel a complete system of 
| electric bells, 
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motor, is but 2 ft. 44 in. The horizontal fans are also 
3 ft. in diameter with an inlet of 18 in. Each of the 
six fans exhaust 250,000 cubic feet of air per hour. 
There are two systems of ventilation. From some of 
the parts of the ship the air is drawn in, while in 
other cases it is forced forward. The results are good. 
Besides these fans, which are specially used for the 
ventilation of the passenger accommodation, there are 
two down-cast fans in the electric engine-room and 
two Blackman air propellers, driven by electric 
These 
are designed to change the air in the engine-room 
times an hour. This enables the engine- 
t to be kept closed. Messrs. Denny have 


To insure a constant supply of fresh meat, vege- 
tables, and fruits to the passengers, and a constant 
supply of ice, a cold air machine is fitted on the plat- 
form in the engine-room already referred to, by Messrs. 
J. and E. Hall, Limited. It consists of a hori- 
zontal steam engine fitted with surface condenser, 
vertical air, circulating, and feed pumps, and pro- 
vided with means for varying the steam cut-off while 
running. From a crank in the centre of the engine 
crankshaft an air-compression pump is driven which 
delivers its air at about 60 lb. pressure into the tubes 
of a cooler similar in construction to a surface con- 
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denser and having sea water circulating round the |ice; freezing and keeping frozen meat, fish, and 
tubes, From this cooler the air is led through an air | poultry ; cooling water for drinking; cooling wines, 
desiccator and thence into an expansion cylinder | aérated waters, &c.; and finally, for maintaining a 
driving on to a crank at the opposite end of the | temperature of about 40 deg. in the chamber where 
crankshaft to the steam cylinder. The cooler and the vegetables fruit, &c.,are kept. Electric mereurial 
condenser form a foundation for a double Corliss | thermostats have been fitted by Messrs. Binko and 
engine frame, carrying the three cylinders at one end | Co., London, so that the temperature in the various 
and the crankshaft, flywheel, &c., at the other. The chambers may be indicated constantly to the operator 
pumps are driven from the compression cylinder at the refrigerating machine, who can thereby regu- 
crosshead through a weigh-shaft, which also drives late it. The special feature of this new appliance is 
some of the valves. The compression cylinder is|that the thermometer has a steel bulb inclosed in a 
fitted with slide valves, instead of the ordinary beat | frame provided with a set screw. By means of this 
valves, and the expansion cylinder has separate valves | screw the form of the bulb can be altered so as to 
for inlet and exhaust, the exhaust valves being | adjust the instrument in order to bring the head of 
balanced piston valves. The air is delivered into the the mercurial column to the platinum contact wire 
chambers through wooden trunks, leaving the machine exactly at the desired temperature. By this arrange- 
at about 80 deg. below zero Fahrenheit, and is drawn ment any change that may take place in the thermo- 
back through similar trunks to the suction of the meter can be compensated for, One wire of the 
compression cylinder. The chambers are fitted up so electric circuit is connected to the bulb and the other 
that the cold air is utilised successively for making to the platinum contact, and a bell is introduced into 











the circuit to call attention when the temperature 
rises too high. 

The steering gear has been supplied by Messrs. 
Brown Brothers, and Co., Edinburgh. It may be re- 
membered that at last year’s meeting of the Institu- 
tion of Naval Architects, Mr. A. Betts Brown, the 
patentee, read a paper describing the general arrange- 
ment of his apparatus for use in ships; and as we 
published his paper, with its very complete drawings 
(see ENGINEERING, vol. xlix., pp. 434 and 491), it will 
only now be necessary to indicate the improvements 
since made. Above we give an elevation and plan 
of the steering gear and the steam warping winch 
placed in the wheel-house on the extreme after end of 
the poop (Figs. 35 and 36). The compactness of the 
arrangement will be appreciated from the illustrations. 
To the rudder head is keyed a cast steel tiller having at 
its after end a double jaw fitted with bearings, and 
carrying between the jaws a pinion running in a hori- 
zontal plane, and engaging with a toothed quadrant 
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bolted to the deck. The steering engine is carried on 
the tiller and moved round with it, receiving and ex- 
hausting steam through a double stuffing-box arrange- 
ment mounted on the axis of the tiller. The cylinders 
have piston valves and the reversing is effected by 
changing the direction of the steam entering the 
cylinders through a slide-valve placed between the 
cylinders. One of the features is that the connection 
between the driving pinion and its shaft is by frictional 
contact, by an internal expanding clutch having a piece 
of American elm between the steel clutch and the recess 
in the wormwheel driven by the engines. 

The same appliance is now fitted to the hand gear. 
Formerly this was placed immediately forward of the 
rudder head, which did not admit of the man at the 
wheel having a straight view of the compass. Now, 
the hand gear is at the side with a toothed segment 
fixed to the top of the rudder head, as will be seen 
from the plan (Fig. 35). The op2rator has the compass 
immediately in front, The time required to engage 
the hand gear in case of breakdown, and to disengage 
the steam gear, is only half a minute, no pins or bolts 
being required to be shipped or unshipped. It follows 
that if the whole tiller is completely broken away or 
the quadrant torn off the deck, the hand gear with its 
frictional clutch forms a brake by which the rudder 
can be laid hold of. The clutch being expanded 
against laminated springs, like one half of a carriage 
spring, it is not possible to screw these clutches up so 
tightly that on heavy seas strikiog the gear they can 
carry away any part of the attached segment or any 
part of the machinery. The clutch will slip, and in 
doing so will automatically turn on the steam to move 
it to its former position. The fact of the engines being 
oa the tiller dispenses with complicated worm and 
wormwheel and other spur gearing necessary to auto- 
matically shut off the steam. In the case of Brown's 
— this is effected by a simple lever of the first 
order. When the steam is turned on by the action 
of the telemotor, the movement of the tiller at once 
closes it. This telemotor is to communicate the 
motion of a revolving wheel at the bridge to the recti- 
linear motion of a piston and its connecting-rod 
attached to the steering lever, acting upon a steering 
valve, actuated by hydraulic pressure. The tele- 
motor is really a hand-pump, and as it was fully de- 
scribed in Mr. Brown’s paper already referred to, it 
is not necessary to again enter into details. With the 
telemotor the need for a line of shafting, chains, 
pulleys, with the necessary backlash is dispensed with. 
The engine on the tiller is in a casing hermetically 
sealed and mechanically lubricated with valveless 
pumps. The placing of the engines here does away 
with the necessity tor occupying a house amidships. 
It may be added that three British India steamers 
named Vadala, Varawa, and Dunera were recently 
fitted with this gearing. They went from London to 
Calcutta with one charge of vil in the hermetically 
sealed casing. As the Scot is on the Admiralty list 
as an armed cruiser, the desirability of being able to 
steer the vessel from the deck under the water line 
has been recognised. On the lower deck there is a 
plain tiller attached to the rudder post, and it is 
worked by relieving tackles. 

In the wheel-house there is a warping winch, and 
as shackles are fitted to the steam tiller, it can be 
operated by this winch. To this winch steam cylin- 
ders have been fitted on the same principle as those 
on the steering engine, the reversing of the engine 
being effected by a piston valve instead of the ordinary 
link motion. A novelty is introduced in the form of a 
clutch marked A on Fig. 36, and in virtue of it a heavy 
warp taken round the 8-ton warping end on the shaft 
in line with it can then be taken on to the 2-ton pur- 
chase, which revolves at a correspondingly increased 
speed, the shaft of the heavy purchase slipping inside 
of the clutch A. When the engines are brought up at 
the 2-ton strain it is only necessary to undo the rope 
from the light purchase drum, when the whole of the 
slack will be held me! the heavy purchase drum, and 
the engine will itself put the 8-ton strain upon it. 
The cargo machinery consists of four double-cylinder 
horizontal steam winches by Messrs. Clarke, Chap- 
man, and Co., to the Union Company’s pattern, and 
supplied with steam from both main and donkey 
boilers, steam from the former passing through reduc- 
ing valves. 

It only remains to be added that the equipment of 
the vessel is in every respect most complete, and that 
during design and construction Messrs. Denny have 
had the co-operation of Captain Dixon, the Union 
Steamship Company’s superintendent, Mr. C. S. Du 
Sautoy, superintendent engineer, while Captain Travers, 
who now commands the ship, was inspector during con- 
struction. The vessel starts on her maiden voyage to 
Cape Town to-day. 





DREDGER AND SOIL TRANSPORTER AT 
THE MANCHESTER CANAL. 

We give on the two-page engraving with this issue 

illustrations of a dredger with apparatus for distribut 

ing the coil into wagons, or depositing it on to the 





bank. This machine, which has been — and 
constructed by Mr. John Price, Grappenhall, Cheshire, 
chief agent for the six lower sections of the Man- 
chester Canal, and is being worked by him at War- 
burton in connection with section No. 6. The trans- 
mitting appliance is being pretty severely tested, as 
the material is thick, blackish mud, sand, and clay. 
Another machine, of which the drawings are repro- 
duced, is under construction. It consists, primarily, 
of a long horizontal trussed wooden box girder A, 
Fig. 2, 94ft. long, 5 ft. wide, and 6 ft. 6 in. deep, sup- 
ported at its extremities by two decked barges, 70 ft. 
long, 14ft. beam, and 3 ft. 3 in. load draught. Jointed 
to the upper flanges of this girder, at one end, isa 
movable jib B trussed, and suitably stiffened as shown. 
Both the girder and the jib carry an upper (C C C) 
and a lower (D D D) set of steel shafts and flanged 
rollers over which travels an endless band which is of 
wood in the case of the dredger already constructed. 
This band passes round a hexagonal driving tumbler E, 
at one end of the girder A, along its upper member, 
where it receives, at any point between the two barges, 
the excavated material, and passing under the masts 
F F along the movable jib B of the extreme end, and 
round the return (i.¢., idle) hexagonal tumbler G. 
Here it discharges its loads into the wagons H H H, 
or on to the bank. The band then returns along the 
lower side of the jib B, being carried by flanged rollers 
and spindles D D D, hung from the jib timbers by 
the bent angle-iron bearers III. A cross-section of 
the girder with endless band is shown in Fig. 3. 

On the driving barge, as shown on Fig, 1, there 
is fixed a 10 horse-power combined engine and vertical 
boiler J, the driving shaft being placed ‘‘fore and aft.” 
The power is transmitted to the driving tumbler E 
through an intermediate shaft K, the pinion and spur 
ratios being such that while the engine runs at 120 
revolutions per minute, the driving tumbler rotates at 
54 revolutions per minute—the endless band is carried 
round at a speed of 66 ft. per minute, the pitch of the 
chain and tumblers being 2 ft. It may here be noted 
that to obviate damage to the driving gear and 
machinery through any obstacle (as a large stone or 
bough) suddenly checking the band, a friction gear is 
provided on the countershaft, consisting of a disc 
within the spurwheel, driven by the latter through 
the medium of six adjustable lock-nutted set-pins with 
blocks, which slip on the disc surfaces, if anything 
occurs. The wooden travelling band is bolted on to 
two endless wrought-iron chains L L in Fig. 3, 3 in. 
deep, 1 in. wide, and 2 ft. pitch. The band is 4 ft. 
wide by 84 in. deep, and is built up of elm boards and 
sides firmly bolted on to the bottom, and protected on 
their upper surface by half-round iron strips 2 in. wide. 
These band sections are carried on the upper rollers 
C CC directly by the chain, but on the lower 
members of the girders A and B, where they are 
naturally inverted, the iron-bound sides of the band 
bear on the rollers D D D instead of the chain. The 
band is thus about 330 ft. long, and is provided at 
every other section with a 6in. cross ridge to carry 
the wet material up the movable jib when the latter 
is at its maximum angle, and prevent it from slipping 
down. It will be afterwards seen that the angle of 
the jib will increase when the water is low, or the 
cutting increased in depth. The joints of the band 
are covered with a thin iron plate to prevent undue 
spilling and to lessen the wear on the edges of the 
wood. The chain joints are provided with hardened 
steel renewable bushes 1} in. external diameter and 
l}in. steel pins, with square heads and split cottars. 
The chain travels on flanged steel rollers 7 in. in dia- 
meter, keyed on to steel spindles 1{ in. in diameter 
running in cast-iron bearings or sleeves, run with 
4in. of white metal. 

The main girder is carried at the driving barge end 
on heavy annular bearings, thus admitting of a con- 
siderable angle of oscillation of the barge without sub- 
jecting the girder to undue stresses. The driving 
tumbler shaft passes through this bearing to the spur- 
wheel. On the other or joint barge, however, the 
girder is rigidly bolted to the lower ends of two upright 
masts (trussed and stiffened), about 45 ft. high, carry- 
ing at their upper ends sheaves over which a system 
of l-in. steel wire ropes runs to other sheaves fastened 
at four points along the movable jib. These two 
masts are firmly stepped into a heavy cast-iron base, 
resting on a central bearing and two rollers at the 
end, which transmit the whole weight of the structure 
to a circular roller — on deck (Fig. 1). This vertical 
centre bearing pin lies on a hemispherical steel bearing 

late at the bottom of a large square baseplate M, 

Ited to longitudinal keelsons in the barge. This 
roller path arrangement is designed to admit of any 
differential movement in the horizontal plane of the 
two barges, which might take place in the event of 
failure of the moorings of the barges, which would 
cause a swinging movement of the barges under the 
structure. 

As will be seen, on reference to Fig. 2, there is at 
the lower end of the masts, and immediately above the 
loaded band, a strong hand winch, turned from the two 
platforms. The 1-in, steel rope passes from the drum 





upwards between the masts over the top sheaves and 
downwards to, and upwards from, the successive 
sheaves N O P, which are affixed to the jib by 
bridles, bolted to the under side of the jib framing. 
The steel rope terminates at the bridle Q nearest the 
masts. The winch, the handle shaft of which rotates 
about 36 times to one revolution of the drum, is 
sufficiently powerful to enable four men to lift the 
whole of the loaded jib, weighing 23 tons, with ease, 
the speed of lowering and raising being slow. The 
maximum and minimum elevations of the jib, as con- 
structed, are about 1 in 4 and 1 in 13 respectively, the 
lowering being effected by a strong strap brake on the 
winch. The whipping stress on the masts, due to 
the steel ropes carrying the jib and load, is balanced 
by two 18 in. steel wire ropes, running from the sheave 
casting R to the bearing side plates S S at the driving 
end of the girder. These ropes, carrying a tensile 
stress of about 16 tons, are capable of being tightened 
by the screws T T as shown. 

At the upper end of the jib is an arrangement con- 
nected with the bearings of the steel hexagonal tumbler 
G for ‘‘ taking up the slack” of the band, when put- 
ting the machine together, or to allow for subsequent 
wear of the chain bushes and pins. This arrangement 
consists of two heavy side blocks, between two angle 
irons on either side of the jib as shown (Fig. 2). The 
bearings of the tumbler G are in these side blocks, 
which can be travelled through about 3 ft. by two 
strong capstan-headed screws working through nuts 
carried by the fixed slides. 

The masts of the transporter, at present working, 
are rough larch poles 15 in. in diameter at the butt 
and 9 in. at the sheaves; they carry a working load 
of about 23 tons. They are greatly stiffened by struts 
and 14 in. wrought-iron tie-rods in the one direction 
and the timber struts and diagonal bracings in the 
other. The main girder (which is light for its length 
and load) is composed of four 12 in. by 4 in. pitch pine 
timbers 93 ft. long, this length being with two long 
scarfs and deep iron side plates. These timbers are 
stiffened horizontally and vertically by 4 in. by 4 in. 
diagonal and 1 in. vertical and horizontal wrought-iron 
tie-rods. The joint between the diagonals and the 
longitudinals is provided with light cast-iron sockets 
like the letter T to prevent the end grain of the former 
forcing itself into the fibres of the longitudinals with 
the shocks the girder is subject to owing to oscil- 
lating. This prevents a heavy sag of the girder. 
The cross-section of the longitudinals of A and B 
girders is kept as nearly perfect as the construction 
will allow by reducing the bolts as much as possible, 
and by securing all fastening as tie-rods, bridles, 
&c., to the under side. All cross stregses are 
avoided by duplicating the tie-rods as back guys 
and bridles, so as to pass on each side of the 
timber and be connected by a pin underneath. 
The girder A is further stiffened by 2-in. wrought-iron 
tie-rods passing beneath the lower framing, the girder 
B being similarly stiffened by a bar-iron tie connecting 
all the hangers I I I. The movable jib is made of 
two 12in. by 4 in. timbers (pitch pine) 65 ft. long, 
stiffened by transoms and diagonals, and upper tie-rods 
W W which come into tension on lowering the jib. The 
effect of the load on the jib is much reduced by the 
system of ropes and sheaves to various points along 
the jib. The girder and jib carry a live load of about 
22 and 17 tons respectively, the loads on the former 
of course varying with position of dredger. 

The driving end of A is, as already stated, carried 
by two strong annular bearings, sliding into, and sup- 
ported by, two triangular girders, bolted down to the 
deck beams of the barge, and rivetted together. The 
barges are provided with three winches, two con- 
trolling iron mooring ropes passing round the dredger 
to mooring posts up stream to enable the transporter 
to be kept at the correct distance from the dredger, 
to insure accurate deposition of the material without 
undue spilling. The other winch controls wire ropes 
across the river, and keeps the barges in the right line 
for the discharge of the materials over and into the 
wagons or moving hopper. The wagons, preferably 
side tipping, may be provided with additional 
sloping sides and ends, colloquially called ‘‘shirt 
collars,” so that adjacent — nearly touch at these 
edges when the wagons are close together. With this 
machine it is necessary to push the wagons of the 
set along at the completion of the filling of each 
wagon, as of course the quantity of material in a 12 ft. 
advance of the dredger is much greater than can be 
deposited in one side wagon 12 ft. long. 

Aword may here be said about the dredger employed 
on the canal cutting when the transporter is working. 
It is a bucket and ladder (central) dredger built near 
the riverside; it was constructed in two sections to 
admit of its passing through the locks, and connected 
together and fitted up at the site. It is by Messrs. 
Fleming and Ferguson, of Paisley, with a capacity of 
500 tons an hour; the main dredging engines have 
cylinders 14 in. and 29 in. in diameter (high and low 
pressure respectively) with a stroke of 20 in., and 
work with a mean boiler pressure of 95 lb. per square 
inch at about 130 revolutions per minute. In place 
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of the usual port and starboard shoots, it has 
been fitted with a single telescopic stern shoot (Fig. 3), 
as, with the transporter, no time is wasted in waiting 
for barges, the taking away of the loaded set of wagons 
and replacing with an empty set being identical 
operations and therefore productive of no delay at all. 
This stern shoot consists of an adjustable trough, 
sliding within a rigid one to the extent of about 3 ft., 
the telescoping being effected by a rack and pinion 
worked by two sprocket wheels and an endless chain, 
with a lower shaft and handwheel. The attendant 
standing at the shoot. can thus advance or recede the 
adjustable portion of the shoot, and so govern the 
pee of discharge of the dredged materials. The 
vand travels at the rate of about 66 ft. per minute, at 
this rate equalling in capacity the dredger with a 
bucket speed of about 72 ft. a minute. Ordinarily, 
the discharged material contains about 40 per cent. of 
moisture ; nearly the whole of this is lost in travelling 
along the inc!ined jib, and the material is deposited 
in the wagons in a very compact condition. This, in 
itself, is a very considerable economy as compared 
with the usual delivery into barges and re-excavation 
by hand, or conveyance out to sea in hopper barges. 

Naturally the power required for driving the travel- 
ling band varies with the load and angle of the jib, 
but in the transporter as constructed and working at 
Warburton, two cylinders 7?in. in diameter and 
12in. stroke, with a cut-off at about 2in. stroke, a 
boiler pressure of 60 lb. per square inch, and a speed 
of about 120 revolutions per minute, suffice to drive 
the band at the above-mentioned speed ; the average 
coal consumption is 30 cwt. per day of ten hours. The 
general principle of the transporter could, with advan- 
tage, be applied to excavation in the dry, the 
material being discharged by the grab or steam 
navvy into a hopper, which would discharge it on to a 
short horizontal length of band with the usual mov- 
able jib jointed to it; the whole structure of the trans- 
porter being nearly balanced on a bogie frame travel- 
ling on the same rails as the navvy, the driving 
tumbler being connected to an intermediate shaft on 
the navvy by an ordinary Hookham’s coupling. The 
material would be deposited in wagons on an overland 
route on the top of the cutting. In this case the band 
would be 18 in. deep with 12-in. crossbars, and the 
maximum angle of inclination about 1 in 24. This 
arrangement would only require a short length of 
single railway at the bottom of the cutting in place of 
the usual roads, viz., filling road (with its labourers 
for cutting away the bottom of tlie slope for same), 
jump roads leading to above, coal and water road, 
and the long leads and reverse inclines to the top 
level. 

As regards the method of working, sufficient flota- 
tion for the transporter barges must first be made 
(before the transporter can be erected) by discharging 
from the dredger into barges or using a gra 
mounted on a pontoon. Two shallow pits, one for 
each barge, are all that is requisite; then the trans- 
porter can be erected on the barges. The dredger 
will then commence to excavate between the two 
barges, moving transversely between them and deposit- 
ing the excavated material behind it on the band. It 
is then necessary (in order to advance longitudinally 
up the river) to cut further flotation for the barges 
by turning the dredger round slightly so that the edge 
of the excavation cut by the bucket is slightly outside 
the line of the barges; this done the central portion 
can then be excavated as before, the transporter being 
kept in its position until the dredger again advances. 
This cutting away to allow for transporter barges flota- 
tion depth will be seen in the upper perspective view. 
In the case of the transporter working on the Man- 
chester Ship Canal at Warburton, it is of such a length 
that one half of the canal (say, 100 ft. wide) is dredged 
at once, the jib barge being nearly over the foot of the 
slope. The slope thus forms itself at the natural 
angle of repose of the material in water, and the one 
half being completed, the transporter is then turned 
round, and the cutting completed, the material being 
discharged on the other bank. Thus the ordinary 
traffic of the river can be carried on during the time 
the transporter is working, and directly the one half 
(longitudinally) of the river is complete in the event 
of the other dry cuttings having been completed 
previously, the canal may be opened and the traffic 
carried on past the transporter in the deepened channel 
until the whole canal is finished. As regards economy, 
it may here be stated that before the transporter was 
designed, the dredger was discharging into barges 
which were then towed to the river’s edge, and the 
material re-excavated by hand. In consequence of 
the large amount of water the effective capacity of 
the barges was but 18 to 25 tons, the amount being 
still further reduced at very low water. Owing to 
these delays the maximum weekly output was about 
1100 cubic yards with about 60 men. With the 
transporter, however, twelve or thirteen times this 
amount weekly with one half the number of men, and 
at much less cost, is possible. 

The labour necessary for working the dredger and 
transporter is as follows: Dredger.—One foreman, 





ene captain, one engineer, one fireman, three men 
working mooring winches, one man working adjust 
able shoot, and two general labourers. Transporter. 
Driving barge: Engive-driver, stoker, three winch- 
men, and two general labourers. Joint barge: Four 
labourers for working mooring and jib-raising gear. 
Bank.—One ganger, 11 labourers and boys, trimming 
wagons and hand filling any spilt material, working 
points, shifting moorings, &c. ; one locomotive driver, 
one stoker, and one rope-runner, for running wagons 
under machine ; and 10 or 12 labourers on spoil bank 
for tipping wagons, slewing roads, &c.; and two 
locomotive drivers, &c., for the long leads to the 
spoil i on which the side wagons are to be 
tipped. 

It will thus be seen that this machine is specially 
applicable to large inland canals intersected by rivers. 
In many cases rivers are cut through in order to get 
water to make up waste in locking; it will then be 
found much more economical to flood the cutting at 
this point and complete the excavation below water 
level with the dredger and transporter than to acquire 
extra land, cut a river diversion, tip dams across the 
ends, and then to pump the old river bend out, and do 
the excavation in the dry. In fact, it is quite pos- 
sible to dredge a river to the correct canal formation 
without materially interfering with the ordinary traffic 
of the river. Endless bands fixed on to and worked 
by dredgers have been, and are being, used in Holland, 
the Suez Canal, and elsewhere. They deliver direct 
on the bank, and are thus restricted in their action ; 
the material is also not deposited in any regular form. 
In wide inland canals this arrangement, however, 
would be useless, as it would be too far from the centre 
of the stream to the bank, and, moreover, the material 
is required to be discharged into wagons, thus making 
the banks of the canal available as valuable quay space 
and lightening the slopes. 

In conclusion, it may be stated that, to increase the 
work cone by the transporter, now so successfully 
working at Warburton, the capacity of the transporter 
being so much greater than that of the dredger, it has 
been decided to fit up two Priestman’s grabs on 
barges or pontoons, and to discharge the material 
so excavated on to the endless band of the transporter. 
This will increase the total amount excavated by at 
least 50 per cent. 








FOLDING BRIDGE. 

WE publish on page 84 some illustrations of a very 
ingenious form of folding bridge that has recently 
been erected over the Chicago River at Wecd-street, 
Chicago ; this bridge was tested under the supervision 
of the City Engineer, and opened for traffic on April 18 
last. The clear span of the bridge is 62 ft., the width 
of the river at the point of crossing is 150 ft., and the 


b| span of the draw is sufficient to allow two vessels to 


pass one another. The towers of the bridge are light 
wrought-iron frames rivetted together as shown in 
Figs. 1 and 2; they are 45 ft. high, and are supported 
on groups of timber piles. The platform is hung by 
tie-rods from the top of the towers, the platform of 
each half-span being made of two leaves. Steel ropes 
pass from the point of junction between the two 
leaves over the top of the tower as shown in Fig. 1. 
To the end of the rear leaf a quadrant A is secured, 
and framed to the leaf are the bearings for the pulley 
P. A steel rope passes around this pulley and has 
attached to one end a counterweight ; the other end 
is fastened to the cam C. Upon the cam shaft isa 
drum D, and a rope secured to it passes over the quad- 
rant A. On the shaft carrying the drum D is a bevel 
wheel engaging into gearing, operated from the fixed 
platform of the bridge ; one man is able with ease to 
raise and lower each leaf; the position of the platform 
when the span is open is shown by dotted lines on 
Fig. 1, and also in two of the perspective views. The 
arrangement we have described is certainly very in- 
genious, and the cost of the bridge is comparatively 
small, 3200/. The bridge was designed by Mr. W. 
Harman, manager of the Chicago Towing Company, 
and was constructed by Messrs. Shailer and Schnig- 
lau. A second bridge of the same design is to be 
built across the Chicago River at Fourteenth-street. 








H.M.S. ‘‘ ENDYMION.” 

THE first-class cruiser Endymion was launched from 
the yard of Earle’s Shipbuilding and Engineering 
Company, Limited, at Hull, on Wednesday, the Mar- 
chioness of Salisbury, who was accompanied by the 
Premier, doing the honours on the occasion. The 
Endymion is 360 ft. im length between perpendiculars, 
and 60 ft. in extreme breadth, with a mean draught of 
23 ft. 10in. Her displacement is 7350 tons, and her 
indicated horse-power, with forced draught, is 12,000. 
She will be propelled by twin screws, and is designed 
for a speed of 20 knots when running at full power. 
Her machinery consists of two independent sets of 
triple-expansion vertical engines, with cylinders 40 in., 
59 in., and 88 in. in diameter, all working with a 
stroke of 51 in. These cylinders are supported on 


solid cast-steel columns at the back of the engines, and 
on cast-steel columns of light structure at the front, 
the guides being carried on the back column. The 
main bearing frames are of cast steel, the various 
columns for supporting the cylinders being secured to 
them ; and the condensers are cylindrical, of brass, 
placed abreast of the engines. The boilers are five in 
number, four main and one auxiliary, the main boilers 
being each 16 ft. mean diameter and 18 ft. long, with 
eight furnaces, and the auxiliary is 12 ft. 6 in. mean 
diameter, and 9 ft. 6 in. long, with three furnaces, 
These boilers are all made for a working pressure of 
155 Ib. per square inch. Inthe machinery space the 
cylinders are protected by glacis armour, 6 in. thick 
(compound), fitted between the protective and main 
decks over the extent of the engine-room. A 
protective deck, 24 in. thick, extends over the 
greater portion of the length, tapering to 2 in. 
at ends, and on the slope of the deck ; the maximum 
thickness is 5in. The conning tower is of 12-in. com- 
pound armour, with armoured communication tubes 
7in. thick. Between the prospective and main decks 
ready-use magazines of 3 in. steel are fitted for supply- 
ing the casemate guns and 6 in. guns on the upper 
deck. The double bottom in the machinery space is 
divided into twenty-seven water-tight compartments, 
but the double bottom is virtually extended nearly 
throughout the length of the ship by means of the 
flats to magazines, &c. Two 9.2 in. breechloading guns 
on centre pivot mountings will be fitted on the upper 
deck, and protected by shields. There will be ten 6-in. 
quick-firing guns on centre pivot mountings—six fitted 
on upper deck and protected by 3-in. shields, and four 
fitted in casements on main deck and protected by 6-in. 
compound armour in the front and 2-in, steel plating 
atrear. Twelve 6-pounder quick-firing guns will be 
distributed as follows: Two on forward deck shelter, 
two on after deck shelter, four on upper deck, two on 
main deck forward, two on main phe af’. In addition 
there will be four 3-pounder quick-firing guns, seven 
five-barrel Nordenfelts; two torpedo tubes above 
and two below water broadside, and eighteen 18-in. 
Whitehead torpedoes. The order for the Endymion was 
received by Earle’s Shipbuilding Company in October, 
1889. The blocks were laid immediately the order 
was received, and by December the keel was laid. The 
succeeding rate of progress will be seen from the fol- 
lowing figures, which indicate the actual amount of 
metal worked into the hull from one period of three 
months to another. At the end of March, 1890, 
there were 246 tons, and the records for the subsequent 
quarters were: June, 1032 tons; September, 1868 
tons ; December, 2196 tons ; March, 1891, 2516 tons; 
May, 2800 tons. With May the weight work was 
completed, and the workmen have since been engaged 
on the inside of the hull. It will be noted that the 
ship’s present advanced condition is not the result of a 
recent spurt on the part of the builders, but that there 
has been steady and consistent progress during all the 
stages. 








MAnNcuHESTER Suip CaNnat.--The Eastham section of 
the Manchester Ship Canal was opened for traffic on 
Thursday, 16th inst., the embankment of which we wrote 
last week (see e 76 ante) having been satisfactorily 
completed. The dredger Barry was put to work early in 
the morning to remove a dam over the Ellesmere gap, 
through which the Shropshire Union canal boats an ; 
and when this was cleared the Canal tug steamer Earl of 
Powis, with a number of passengers on board, and having 
in tow a fleet of barges, passed along the section, flags 
being hoisted and a cheer raised by numerous onlookers, 
The Earl of Powis was accompanied by the Manchester 
Canal tug Fanny. But another tug, the Rocket, passed 
with seven barges in tow through the gap made by the 
dredger before the Fanny. Naturally there was much 
jealousy on the part of the crew of the Fanny, which it 
was intended to pass through first. The secretary of the 
Ship Canal Company writes: ‘The first flotilla of traffic 
from Ellesmere Port passed down the Ship Canal into the 
River Mersey at 8.45 on Thursday evening. The time 
occupied in passing through the lock at Eastham was 
seven minutes. The Ellesmere Port traffic will herce- 
forward pass down the Ship Canal. Mr. Leader Wil- 
liams, the chief engineer of the canal, was on board the 
dredger Manchester during these few critical moments, 
and with his colleagues, Mr. Price, Mr. Manisty, Mr. A. H. 
Whitworth (secretary), and others, received cordial con- 
gratulations.” A deplorable accident also falls to be re- 
corded, ten men having been killed and four seriously 
injured, on the Ince section, about three miles from Elles- 
mere Port, on the morning of Saturday, the 18thinst. A 
train of twenty-three wagons laden with rock was being 
np by two engineson therailway line on the canal bank. 

n order to climb a hill in front, over which the line runs, 
it was necessary to put on a high rate of speed. By the 
blunder of a pointsman the train, just before reaching 
the hill, was turned into a siding which dipped into the 
canal bank and was only 230 pee long. At the end of 
the siding was a dead wallof rock. Into this rock the 
wagons were pushed with tremendous force, and the 
whole train fell 35 ft. below into the bed of thecanal. A 
gang of navvies were working almost under the cliff, and 
the ten men instantaneously met with their death. The 
injured were taken to the hospital at Ellesmere Port, and 
are doing well. The pointsman is in custody on a charge 





of manslaughter. 
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with two stationary shear blades, the former arranged | months. 





adjustable on the diagonal slide. The stationary shear | signed. 








NOTES FROM THE UNITED STATES. 





SHEARING MACHINE FOR 


JOHN CAMERON, ENGINEERS, MANCHESTER. 


ES w ' 
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Tue illustration on this page shows a machine, |in. Most consumers of mill products are carrying thence to Lockport, where the projectors expect to utilise 
designed by Mr. Moses Henry Cameron, Cornbrook, | moderate stocks. ed 

and manufactured by Mr. John Cameron, Manchester, | active users of iron, anc 
4] for cropping and shearing bars, beams, or girders of | say that in all probability a number of large bridge- 
iH various sections, and especially girders of section. | builders will be in the market durin 
' There are two cutting knives working in conjunction | days for large supplies of material 
They certainly could not select a better time 
Manufacturers are anxious for 


e builders are among the most | the power obtain 
brokers who represent them 


the next thirty 
or the next few 


f above the latter. The cutting blades are carried by a/ to make contracts. 
i, _ onal slide moved by an eccentric on the main | business. Mills have very little work on hand. There| AMERICAN Matt Contracts.—A Washington cable- 
i hatt, which is driven by spurwheel gearing. The|are probabilities of a heavier demand later in the /gtam_ states that the American Postmaster-General 
a er of the cutting knives is fixed directly on to the | season, when prices will naturally harden. 
slide, while the other is fixed on a slide block made gamated Associations’ scale has been pretty generally | t1. Act of March 3, 1891, ‘he asks for proposals from 
Very few refusals have been heard of; the 
blades are supported by the body or frame of the | manufacturers are scarcely in a position to refuse to countries in vessels of American build of the best 
HH machine, the lower one being stationary and fixed sign. The organisation is a strong and a successful construction and of the highest speed. The new ser- 
| directly on to the frame of the machine, while the | one. The locomotive works and bridge works are | vices will require no fewer than five vessels of the 
+ upper one is fixed to a slide block, made adjustable | quite busy in all sections of the country. The de- | first-class, seventeen of the second, five of the third, and 
on the frame of the machine. The slide blocks| mand for railway equipments is not heavy at pre- | four of the fourth, with an aggregate capecey of 154,000 

can be adjusted by means of screws, and enable the sent. Steel rail orders are coming in slowly. The tons, The srobable cost. wil 
machine to cut various sizes and sections of iron or | demand has been of a fluctuating character all the millions sterling. The owners and officers of the vessel 
steel. The portion of the frame of the machine and | year. Rumours are current that certain railway | 
i that of the diagonal slide near to the shear blades is | corporations will be 
shaped to permit of placing the iron or steel to be cut | Supplies of coke are once more increasing. The | economical conversion into naval cruisers. The schedule 
i at any desired angle to the knives or shear blades, The | Shenango and Mahoning valley manufacturers talk | of routes includes New York to Liverpool, vid Queens- 
arrangement of shear blades may be duplicated, and | of buying coke territory, and making their own coke, | town, or to Southampton or Plymouth weekly, by first- 
HH may be actuated either from one or two eccentrics. but a quality : = be inferior to the present! class ‘steamers ; New York to Antwerp, vid Southampton 
HH] supply from Connelsville. 


heavy buyers during August. | 





PHILADELPHIA, July 15, 1891. NiacaraA Water Powrr.—A preliminary survey has steamers. The contracts relating to first-class vessels 
Tne repairing season in the American iron mills is | been made for a water power canal, which is to take water | will hold good for seven years, and those to second-class 
now ilmost over ; autumn orders are not yet coming | from the Niagara at Tonawanda, near Buffalo, and to run | vessels for three years. 
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from the fall. From Lockport it is 
to run to Olcott, where an additional fall will be Y obtained 
before the water is discharged into Lake Ontario. It is 
expected that some 250,000 horse-power can be obtained. 
The distance from Tonawanda to Lockport is about 15 
miles, from Lockport to Olcott 12 miles. 





has issued a notice inviting tenders for the carriage 
The Amal- of the United States mails, and, in accordance with 


steamship companies to convey the mails to foreign 





be five and a half to six 


must be Americans, and the crews must contain a certain 
| proportion of Americans. The first three classes of ships 
must be constructed so as to admit their prompt and 


or Plymouth weekly by first-class steamers; New York 
| to Antwerp weekly by second-class steamers ; and Boston 
to Liverpool, vid Queenstown, weekly by first-class 
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THE FRENCH NAVY.—No. XII. 
THE ‘* CECILLE.” 

Tue Cécille, named after a French admiral, distin- 
guished by his services in Chinese waters, was con- 
structed by the Forges et Chantiers de la Mediter- 
ranée, at their La Seyne works, from the designs of 
the company’s chief engineer, M. Lagane. The Cécille 
is a cruiser with inclosed batteries, with an armoured 
deck ; the principal side protection are caissons on 
each side packed with cellulose, while the engine space 
is still further protected by armour-plates ; the ship 
is, however, classed as a non-armoured cruiser. There 
are in all nine vessels of this class in the French Navy, 
differing widely from each other as regards size, con- 
struction, speed, and armament ; the following Table 
gives particulars of the series : 
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| NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Tron Market.—Last Thursday forenoon the 
| market was again exceedingly quiet, just as it had been 
| for a considerable time previously. The only bit of busi- 
| ness done was a lot of Cleveland iron changing hands. 
On the whole, the tone of the market was fairly good at 
| Wednesday night’s prices. Owing to the return of the 
| Glasgow Fair holidays, there was no market held in the 
| afternoon, and Friday and Monday were both blank days 
with the iron brokers and merchants, Business was 
resumed on Tuesday morning, when the members of the 
iron ‘‘ ring” mustered somewhat strongly. In the course 
of the forenoon two transactions in Scotch pig iron were 
recorded, the prices being 46s. 11d. and 47s. per ton. 
One or two transactions also took place in Cleveland and 
| hematite iron, In the afternoon the market was rather 
| firmer for Scotch warrant iron, but Cleveland and hema- 





Frencu Frirst-Ciass Cruisers. 

















2 gs 
PS 
a Te 
Name. = ‘a2 | gg £ 
° -§ $ g bo 
2% 25 | 2 5 _ 
es Cr © * 
a> a5 oe ala 
| ft. in.| ft.in.|ft. in 
Aréthuse -.| 1882 | Wood | 275 7142 8/22 6 
Cécille .| 1888 | Iron and Steel | 377 3] 49 2) 22 8 
Dubordieu .. ..| 1884 Wood 252 7] 4511) 22 9 
Duquesnes .. .| 1876 Iron | 331 4/49 2) 27 8 
Iphigénie ..| 1881 | Wood | 239 6] 4511] 2111 
Naiade .| 1881 | Wood and Iron | 246 0} 45 11] 23 6 
Sfax .. --| 1884 Steel | 288 8/49 2) 25 O 
Tage .. ..| 1884 " | 390 6] 52 6} 24 6 
Tourville -.| 1876 ron | 331 4] 49 2) 25 10 





The engine-power of 9600 is obtained only with 
forced draught, the horse-power with natural draught 
being 6900. The power comprises two main com- 
pound vertical engines each actuating a screw shaft, 
eight auxiliary engines for air, circulating, feed 
pumps, &c., and eight engines for driving the fans of 
the stokeholds and engine-rooms. Steam is generated 
by three independent groups of boilers, two in each 
group, working at 85 lb. per square inch ; there are 
besides three boilers for the auxiliary engines. The 


Cécille has three masts, and has a sail surface of 
2000 square feet; the lower masts are of steel, and 
serve as ventilating shafts for the space below the 
armoured deck. A complete system of drainage tubes 
are placed throughout the ship, and are connected to 
a Thirion centrifugal pump able to discharge 1000 tons 
an hour, 
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tite iron were rather easier in tone, both of them being 
3d. per ton lower. The closing settlement prices were : 
Scotch iron, 47s.; Cleveland, 40s. 6d.; hematite iron, 
50s. 3d. per ton. 
Scotch warrants were being ye at 47s. per ton, 
as any effort to sell below that price was without 
any marked effect, owing to the support extended 
to the market by a prominent local firm. There was very 
little business done in the forenoon market to-day, but 
Scotch warrants were rather firmer in tone, owing toa 
shortness of scrip. Scotch iron improved 1d. per ton to 
47s. 1d. Hematite iron was quote 
but Cleveland was without change. There was some 
inquiry in the market in the afternoon for Cleveland 
iron, a few thousand tons of which changed hands at an 
advance of a few coppers. Hematite iron and Scotch 
were steady at the forenoon rates. 


makers’ iron, No. 1 quality : Gartsherrie and Summerlee, 
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There seemed to be a feeling that | 


3d. per ton lower, | 









58s. 6d. per ton ; Calder, 59s. 6d.; Le ey" and Coltness, 
60s. ; Shotts (shipped at Leith), 60s, 6d.; Carron (shipped 
at Grangemouth), 62s. per ton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 5456 tons, 
as compared with 10,504 tons in the corresponding week 
of last year. They included 250 tons for Canada, 350 
tons for India, 190 tons for Australia, 145 tons for France, 
280 tons for Italy, 320 tons for Germany, 308 tons for 
Holland, 146 tons for Spain and Portugal, smaller quan- 
tities for other countries, and 3170 tons coastwise. There 
are now 72 blast furnaces in actual operation in Scotland 
51 making ordinary iron, 17 working on hematite, and 
four making basic iron. A year ago there were 80 fur- 
naces in blast. The stock of pig iron in Messrs, Connal 
and Co.’s public warrant stores stood at 508,526 tons 
yesterday afternoon, against 509,771 tons yesterday week, 
thus showing for the week a decrease amounting to 1245 
tons. 


Coal Trade.—W orkers still being on holiday, the supply 
of coals this week is scarce. There is a g inquiry for 
main and ell, and top price can be got for prompt business, 
To-day’s quotations at Glasgow are similar to those of a 
week ago, and are as follow : 

ey per Ton. 


s. 8s. d. 

Splint... 6to 8 9 

Main coal... 76, 79 

Steam 10 0 ,,10 9 

Ell ... aaa ee ?, 7 oe 
The t panne of Ayrshire coal, triping, and dross have 


vaeied very little during the past week, and considering 
the season of the year the demand may be regarded as 
satisfactory. Dross continues to be a drug in the market, 
and the Glasgow Hair Holidays have been the means of 
making it more plentiful, as many of the public works in 
Ayrshire have been stopped during the week. The quota- 
tions f.o.b. at the local ports areas follow: House coal, 
8s. 6d. to 9s. per ton ; steam coal, 7s. 6d. ; triping, 6s. 3d. 
to 6s. 6d. ; dross, 4s. ; house coal at pithead, 10s. per ton. 


The Late Mr. John Walker a Gas Sharcholder.—It has 
just been stated that the late Mr. John Walker, the well- 
known manager of the North British Railway Company, 
had nearly 18,000/. of his savings invested in the Partick, 
Hillhead, and Maryhill Gas Company, whose works, 
plant, goodwill, &c., have been acquired by the Corpora- 
tion of Glasgow in connection with the municipal exten- 
|sion scheme. The price was 205,000/., and the company 

is now in process of Leing wound up. It is said that 
| Mr. Walker did not hold any shares in the North British 
| Railway Company, for which he worked so very hard and 
zealously. 


North British Association of Gas Managers.—The 
| thirtieth annual ating of the North British Association 
| of Gas Managers (the oldest organisation of the kind in 





The following | existence) will be held in Edinburgh, Mr. Robert Robert- 
are the prices of a few of the special brands of | son, of the Bathgate Gas Works, 


4 president. In addition 
to the president’s address by which the proceedings will 
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be opened, five interesting and practical papers will be 
laid before the members. Mr. George R. Hislop, of the 
Paisley Corporation Gas Works (who has been president 
of the Association three times), will read one on ‘‘ A New 
Form of Gas Burner specially adapted for Gas Testing 
Purposes.” The invention dealt with in this paper is 
likely to play a prominent part henceforth in the science 
and practice of photometry, as it is based on the principle 
that the angle of impingement of two jets of illuminating 
gas has a most important bearing upon the character of 
combustion, and on the intensity of the light emitted by 
such gas. What is likely to be the most important paper 
of the meeting is by Mr. John West, of Manchester, 
and is to deal with ‘‘Labour-Saving Appliances in 
Connection with Unloading, Breaking, Elevating, and 
conveying Cannel and other Coal, and Machinery 
for Draining and Clearing Gas Retorts for both Large 
and Small Works.” Mr. West’s inventions have been 
successfully introduced into a number of gas works 
at home and abroad. At Aberdeen Corporation Gas 
Works they have been eminently successful during 
the past eight months or so, and their use has been 
attended with a marked degree of economy. r. George 
Love, assistant manager of the Paisley Gas Works, is set 
down for a paper entitled ‘‘On Experience on the Con- 
struction and Working of Regenerative Retort Settings.” 
The system to be described in this paper has been devised 
by Mr. Hislop, and worked out in the works under his 
charge, where it has been highly successful. as also in 
various other works both in Scotland and England. Un- 
accounted-for gas is to be dealt with by Mr. David 
Robertson, gas manager, Dunoon, where the leakage was 
up at 33 per cent. about twenty years ago, and down to 
26 per cent. when he assumed the management of the 
works six years ago. His paper will describe the mea- 
sures which he has had recourse to during those six years 
in order to bring the leakage down as near to zero as pos- 
sible. The last paper on the list is to treat of ‘‘ Regene- 
rative Gas Lamps, with Special Reference to the Lighting 
of Large Interiors,” by Mr. D. Macfie, Edinburgh. That 
gentleman is a partner of the firm of Messrs. James Milne 
and Son, who have long held a prominent position in 
Scotland in connection with the manufacture of gas ap- 
yaratus. They are also the agents in Scotland for the 
Venham regenerative gas lamp, on which, by the way, 
they have lately made very great improvements. 


Paislky Water Supply.—The annual meeting of the 
Paisley Corporation Water Commissioners was held last 
Thursday night, when there was submitted the annual 
financial stat>ment. It stated that for the year endin 
May 28 last the revenue amounted to 21,890/. 16s. 8d., ont 
the expenditure to 22,035/. 7s. 44d., the expenditure thus 
exceeding the revenue by 144/. 10s. 84d. The water rates 
from the Paisley district amounted to 19,030/., and the 
rates from Johnstone and Elderslie district realised 1870/. 
Ex-Bailie Mackenzie, in moving the adoption of the 
balance-sheet, said the commissioners would agree with 
him that it was an extremely satisfactory one. During 
the year they had expended additional capital to 17,000/. 
This they had managed to do whilst paying the usual 
expenses of the trust, and also the additional interest 
required by expenditure, and yet the account was very 
nearly balanced. There was only a slight deficiency 
which would be met from the contingent fund. He was 
also pleased to state that Paisley enjoyed a most satisfac- 
tory condition in the matter of water supply, as they had 
just now, notwithstanding the late dry weather, a stock 
of water in the reservoirs capable of supplying the wants 
of the town for fully three months. Dame Wilson 
seconded the motion, and remarked that by next year the 
Commissioners hoped to be able to reduce the rate by a 
penny. The buance sheet was approved of. In connec- 
tion with this matter it may be mentioned that the Paisley 
water supply works now include a large new reservoir in 
Ayrshire, which has been constructed at a cost of some- 
thing like 100,000. ‘The water rate in Paisley is 9d. per 
1. of rental. 


Gas Supply in Greenock and Paisley.—It has just trans- 
pred that the balance of the Greenock coryoration gas 
accounts for the year ending June 30 amounts to 20411, 
as compared with 3456/., which was the balance for the 
year 1889-90. The year’s coal cost 1007/. more than the 
expenditure under that head in the preceding years, and 
the wages and salaries account showed an increase of 
703. The Paisley gas accounts for the past year show a 
net surplus of 8238/, 15s, 8d., from which it is not unlikely 
that the Police Commissioners will take 4000/. or 5000/. 
to aid town improvements and so keep down the ordinary 
police rates. For that purpose about 26,000/. has been 
taken from the gas profits during the past four years. 
Notwithstanding the big surplus at this time it has been 
resolved by a majority of the members of the Gas Trust 
to continue the price of gas to ordinary consumers at 
2s, 10d. per 1000 cubic feet of 27 or 28 candle power. 


Coal for the Fleet in Leith Road’s.—Messrs. D, M. Ste- 
venson and Co., Glasgow, coal export merchants in a 
large way have lately had some correspondence with the 
Admiralty regarding the supply of coal to the fleet in 
Leith Roads. They offered first-class Slamannan navi- 
gation coal, nearly equal to the best Welsh, at 12s. 6d. 
per ton alongside in Leith Roads, whereas the Admiralty 
are paying at least 50 per cent. more for coal that is said 
to be not worth 1s. per ton extra. The matter has been 
brought up in Parliament, but apparently ‘‘ My Lords” 
will not have Scotch coal at any price. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIRLD, Wednesday. 
Dore and Chinl-y Railways—Completion of the Cowburn 
Tunnel.—At a very early hour on Saturday morning, the 
miners employed in Cowburn Tunnel, on the Dore and 





Chinley Railway, were enabled to grasp hands, having 
seme § the heading under the extensive hill known as 
Cowburn Moss. This consummation has been anxiously 
looked for for a long time, on aceount of the great diffi- 
culty experienced by the workmen by reason of the foul- 
ness of the air in which the men were compelled to labour. 
The tunnel is about 4000 yards in length, and there is 
only one shaft, and that is near the Edale end of the work, 
and what air there was in the heading had to be forced 
by means of oe. Mr. Edwards, the contractor, has 
had considerable difficulty in retaining a staff of miners 
to carry on the work, and extra wages have had to be 
paid to the men employed on theshort shifts. The com- 
pletion of the heading cannot be over-estimated in impor- 
tance, and a new epoch in the carrying on of the work 
has now arrived. Hitherto all the coal and heavy 
material required in the Edale Valley has had to be carted 
from Chapel-en-le-Frith, a distance of seven miles, over 
the shoulder of Rushop Edge, and down a steep hill below 
Mam Tor. Ina short time all this will be avoided by 
reason of wagons being able to be taken through the 
tunnel. We hear that a considerable sum of money has 
been subscribed wherewith to celebrate the completion of 
the heading. 


Tinsley Rolling Mills Company, Limited.—The annual 
report and balance-sheet of this company were issued on 
Saturday. A profit of 3061. 15s. 9d. (including 4071. 5s. 6d. 
brought forward from last year) has been made on the 
year’s trading, and the directors recommend that a divi- 
dend of 30s. per share be declared. ‘This, free of income- 
tax, will absorb 2250/. They als» recommend that 500/. 
be transferred to the reserve fund, leaving 3111, 18s, 9d. 
to be carried forward to next year’s account. 


Yorkshire Miners’ Association: Warning to Colliery 
Owners.—A meeting of the council of the Yorkshire 
Miners’ Association was held at Barnsley. It being 
reported that men were being made victims at the New- 
land Colliery, notwithstanding that it was understood 
the case was settled by Mr. Parrott, the council strongly 
urged the men to enforce the terms of the agreement 
entered into between Mr. Parrott and Mr. Warrington, 
the owner of the colliery. It was also alleged that 
there were victim cases and men taken on the funds 
from Thorncliffe, Oughtibridge, and Gawthorpe; Water- 
loo Main, Mickletield, and Snydall No. 2; and a bye-law 
case from Featherstone Manor. Respecting these, the 
officials remark: ‘‘The colliery owners who are making 
trouble at the various collieries may expect that the 
Yorkshire Miners’ Association, although it does not care 
for a strike at any colliery, will not allow so many 
victims to be placed upon its funds, and that if it is to 
be a strike it will be a strike all round. It is easy for 
managers where they feel they can deal with isolated 
cases in the way they are doing, but instead of being 
isolated in the future they will be considered general 

uestions, and dealt with by the Association as such. 

here is no desire to indulge in threats, but when it comes 
to laying down collieries, where the matter might be 
settled without any stoppage whatever, if reason were 
shown on both sides, it 1s clear to the officials that this 
sort of thing cannot last much longer. They have done 
their best to keep the collieries going, but the patience of 
the men is becoming exhausted, and these cases will be 
dealt with in a way which to the colliery owners will 
probably be startling.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Clev.land Iron Trade.—Yesterday the weekly 
iron market was pretty well attended, but business was 


just about at a standstill, buyers being very chary | P 


about entering into contracts. News from Glasgow 
reported flatness in the Scotch centre, and this somewhat 
weakened quotations here. Previous to the arrival of 
discouraging intelligence from Glasgow business was 
done at 40s. 6d. for delivery of No. 3 g.m.b. Cleveland 
pig iron, to theend of this month, but afterwards the 
ruling quality changed hands at 40s. 44d., and at the close 
of the market there were a good few sellers at 40s. 3d. 
with buyers offering only 40s. Middlesbrough war- 
rants were quoted 40s. 6d. cash buyers, but there 
was nothing doing in them. To-day our market 
opened very flat and few transactions occurred. Sellers 
asked 40s. 3d. for prompt No. 8, but experienced 
difficulty in finding buyers at that figure. Some of the 
makers, however, quoted 41s. for No. 3 and reported that 
they had next to none available for prompt delivery. 
There was again nothing doing in Middlesbrough warrants. 
They opened at 40s. 3d. and closed 40s. 7d. cash buyers, 
but the price was quite nominal. A great quantity of 
Middlesbrough warrants are still held by London people 
who refuse to sell at present. The lower qualities of pig 
iron are quiet. Grey forge is still quoted 37s. and No. 4 
foundry 38s., but the demand is not so good as it was a 
little while ago, and rather less might be accepted by 
some firms. Local hematite pig iron 1s easy at about 49s. 
for mixed numbers of local a derg but there are firms 
who hold out for 49s. 6d. and even 50s. 


Alleged Illegal Reduction in Workmen’s Wages..—Dis- 
putes have arisen at the South Bank Works of Messrs. 
Bolckow, Vaughan, and Co., the Clay-lane Iron Com- 

any’s works, and the Clarence Works of Messrs. Bell 
3rothers, Limited, in consequence of an alleged illegal 
reduction in the wages of the men who are members of the 
National Amalgamated Society of Enginemen, Crane- 
men, Boilermen, and Firemen. The men at South Bank 
state that when they received their pay on Friday night 
those in the steel works had 3 per cent. deducted from 
their wages without any notice being given, and those 
employed in connection with the blast furnaces had no 





less than 64 per cent. deducted. In consequence of this 
the men, numbering about 420, threatened to cease work 
unless they received their full pay or a guarantee was 
re that the money deducted would be refunded. Mr. 

. Whitburn, general secretary, and Mr. Carr, district 
secretary to the Association, with several of the men, 
waited upon Mr. Hilton, the works manager to Messrs. 
Bolckow, Vaughan, and Co., and Mr. Hill, the manager 
at Clay-lane, with the result that the men were promised 
their full pay. Mr. Charles Bell, manager of the Clarence 
Works, has also been a yproached on the matter, but has 
stated that he can make no arrangements until after a 
meeting of the Cleveland Ironmasters’ Association. The 
men at a public meeting on Tuesday decided to leave the 
matter in the hands of their executive. 


The Grosmont Iron Works.—The suspension of pay- 
ment of the firm of Messrs. Charles and Thomas Bag- 
nall, of the Grosmont Iron Works, near Whitby, has 
occasioned some comment on Middlesbrough Exchange. 
The firm is an old-established one, and their method of 
doing business has ever commanded the confidence of all 
concerned in their transactions. The Grosmont Works 
were established in 1860. In times of great depression, 
when first-class firms in the Cleveland district were unable 
to stand the pressure of the times, the Grosmont Works 
went on steadily. The Messrs. Bagnall conducted their 
business in a quiet way, the whole being within the com- 
pass of the family, and none knew outside anything 
about their successes or otherwise. It is impossible as 
yet to ascertain anything like an approximate esti- 
mate of the liabilities of the firm, but it is quite 
evident that their indebtedness is nominal so far as 
concerns the ordinary trading community. Their liabili- 
ties in this direction seem to have been discharged all 
throughout the firm’s connection with the district with 
unfailing regularity and promptitude. This naturally 
suggests the idea that the principal creditors belong to 
the wealthy firms, but who these are is not likely to be 
publicly revealed until the meeting of the creditors, 
which, according to circular, is fixed to take place on the 
27th inst. at Newcastle. In the mean time the books of 
the firm are in the hands of Mr. Peat of the Royal Ex- 
change, Middlesbrough, Messrs. Gray and Pannett, 
Whitby, being the solicitors in the matter, so far as the 
firm is concerned. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry continue in a most un- 
satisfactory state, and the outlook for the future is cer- 
tainly no better than when we last reported. Quotations 
do not alter much, but it is said that there are firms who 
would take orders at less than present market quotations, 
Some producers, however, complain that the present low 
figures are not remunerative and that rather than further 
reduce their prices they will close their works. Common 
iron bars are 6/. 10s. ; iron ship plates 5/. 10s. ; steel ship 
plates 5l. 17s. 6d.; iron angles 5/. 5s. ; and steel angles 
5/. 15s. ; all less the customary discount. Heavy steel 
rails are still 4/. 7s. 6d. net at works. 








NOTES FROM THE SOUTH-WEST. 

Coal at Cardiji.—The exports of coal from Cardiff in 
1845 were 446,657 tons. In 1850 the total had risen to 
708,582 tons ; in 1855 it had further expanded to 1,248,874 
tons. In 1860 the exports reached an aggregate of 
1,910,212 tons. In 1865 they stood at 2,350,233 tons ; in 
1870 they had grown to 3,181,483 tons; and in 1875 to 
3,555,409 tons. In 1880 there had been a further advance 
to 5,862,349 tons ; in 1885 to 8,219,661 tons; and in 1890 
to 10,708,596 tons. 


The Severn.—The work of dredging at Bunn’s-hill Ford, 
about three miles below Worcester, has been vigorously 
roceeded with for about afortnight. A powerful dredge 
is at work at the ford named, just above the mouth of the 
Terne ; from 150 to 200 tons of material are being re- 
moved from the bed of the river, each ton and a half 
representing a cubic yard of rock, which is being con- 
veyed to the Diglis Island, where it is utilised to strengthen 
the banks. The greatest difficulties contended with are 
the trunks of trees, which are met with firmly embedded 
in the rock, and which throw the machinery out of gear. 
A week hence two dredgers with a fleet of boats will pro- 
ceed to Gloucester to attack Mainlode-hill. 


Steamers for Llanelly.— Llanelly will at an early date 
have the advantage of another line of steamships to ply, 
chiefly in the .a™ trade, between the port and Liver- 
pool. Mr. T. W. Raphael is interesting himself in the 
— The vessels will be of from 300 to 360 tons 

urden. 


Cardiff.—The steam coal trade has ruled quiet. The 
best qualities have made 14s, to 14s. 3d. per ton, and dry 
coal 12s. 9d. to 13s. per ton. Housecoal has shown no 
improvement ; No. 3 Rhondda large has been quoted at 
13s. per ton. Coke has been inactive ; foundry qualities 
have made 20s. to 20s. 6d.; and furnace ditto, 183. to 
18s. 6d. per ton. 


More Docks for Card) f.—On Thursday the Cardiff Town 
Council appointed a deputation to wait upon Lord Bute, 
and also upon the directors of the Taff Vale Railway, to 
seek their co-operation in constructing one or two more 
docks at Cardiff. 


Weymouth and the Channel Islands.—A meeting of the 
Weymouth and Channel Islands Steam Packet Com- 
pany has been held for the purpose of receiving a report 
showing the manner in which the winding up has been 
conducted, and the property of the company disposed of. 
From the statement of account submitted it appeared 
that the net assets available for distribution among the 
shareholders was 25,7951. Mr. Wimble, the liquidator, 
stated that the company’s steamers had been sold for 
1100/., and that he was bound to sell as they cost 4000/. 
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per annum to maintain. On the motion of the chairman 
(Mr. F. Elliot), seconded by Mr. Oakley, the report and 
accounts were adopted. 


Newport-Abercarn Coal Company, Limited.—The 1-ine- 
teenth ordinary meeting of this company was held on 
Tuesday, the Right Hon. H. C. Raikes, M.P., in the 
chair. The chairman, in moving the adoption of the 
report and accounts, said he thought the shareholders 
would agree with him that the latter were the most satis- 
factory they had ever received. The secretary had worked 
out some interes’ ing figures with regard to the dividends 
paid since the commencement of the company. When 
the present dividend was paid the ordinary shareholders 
would have received back about 72} per cent. of the 
capital embarked and the preference shareholders about 
75 per cent. The most important matter to report was a 
satisfactory commencement made with the lower seam. 
It was expected that before the end of the year the com- 

ny would be raising from 600 tons to 700 tons per day. 
The report was adopted. 


Barry Dock and Railways.—At the last meeting of the 
directors of this company the question of further dock 
accommodation was considered, and instructions were 
given that plans should be prepared for a new dock at 
Warrentump. 


The Slidina Scale.--A meeting of the South Wales and 
Monmouthshire Sliding Scale Committee was held on 
Saturday at Cardiff, under the presidency of Sir W. T. 
Lewis. The committee considered disputes at Messrs. 
Vivian’s colliery at Ferndale, North’s Navigation, 
Llwyncelyn Werfa, Nixon’s Navigation, Dynas Isba, the 
Lancaster Company’s Griffen Pit, &c. Arrangements 
were made with a view to continuing operations at the 
several collieries named pending the settlement of the 
disputes by the reference of each to two representatives 
of the committee, one member for the owner’s side and 
one for the men’s side. There was no discussion respect- 
ing the notice to terminate the sliding scale ageeement, 
which expires in December, 1891. 





MISCELLANEA. 

On Saturday morning last, at 10 o’clock, the new dock 
which has been constructed at the north-end of the rail- 
way dock at Goole, had water let into it for the first time. 
It is 4 acres in extent, being 620 ft. long, 260 ft. broad, 
and 22 ft. deep. Ina few weeks, when the wharves are 
completed, it will be ready for service. 


The receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending July 12, 
amounted, on 16,265} miles, to 1,476,280/., and for the 
corresponding period of 1890, on 16,224? miles, to 
1,452,790/., an increase of 404 miles, or 0.2 per cent., and 
an increase of 23,480/., or 1.6 per cent. 


The Board of Trade have approved of the proposal of 
the Northern Lighthouse heard to give a further order 
for six Priestman’s patent oil engines, which have been 
ordered upon the recommendation of Mr. D. A. Steven- 
son for the new fog horn station at Fair Isle. These 
engines having ween used with very satisfactory results 
for some time past at the Corsewall Point of Ayr stations, 


At the Royal College of Science, London, first year 
scholarships have been awarded to W. Allan, T. T. 
Bedford, E. Edser, and H. A. Clark, whilst second 
year scholarships have been gained by J. W. Pickles and 

Whalley. The De la Beche medal for mining has 
been awarded to J. G. Lawn, and the Bessemer medal 
for metallurgy to J. Jefferson. 


A committee appointed by Kansas City, Kan., U.S.A., 
to examine into the question of municipal ownership of 
electric lighting plants, reports that average cost of arc 
lights in seventeen cities owning and operating their own 
plants is 58 dols. per year, whilst in seventy-eight cities, in 
which the lighting is done by a company, the average cost 
is more than double this amount. i the case of Boston 
the cost is as much as 180 dols. per annum, and of the re- 
mainder, fifty-nine pay more than 100 dols. per light per 
annum. 


It may interest our readers to know that the stern- 
wheel gunboat lately built by Messrs. Yarrow and Co. 
for the Russian Government, which was described in our 
issue of June 12, is now satisfactorily at work on the 
River Vistula, which runs through the Russian territory 
close to the North German frontier. The reconstruction 
of the steamer commenced on the 5th inst., and on the 
11th the official trial took place in the presence of His 
Excellency the Minister of War, the performance of the 
boat giving every satisfaction. 


The Birmingham Corporation have just ordered a new 
fire escape capable of exstension to 70 ft. in height 
for use by the fire brigade in connection with the 
lofty buildings in the centre of the city. The escape 
will be constructed by Messrs. Shand, Mason, and Co., of 
London, on their patent “lattice girder” principle. A 
similar escape 60 ft. in height has also been ordered for 
Leith to replace one destroyed at the recent disastrous 
warehouse fire. Another 60-ft. e-cape of the same pat- 
tern was recently supplied to Derby, and when publicly 
tested gave great satisfuction. Thirty seconds sufficed 
for its extension to the full height by two men. 


It is not only in this country that many of the railway 
pea og require strengthening in face of the increasing 
weight of engines and trains. The New York State 
Board of Railroad Commissioners have for some time 
past been engaged in an exhaustive investigation of the 
stresses on the railway bridges of that State, every com- 
pany being required to furnish the necessary drawings 
and strain sheets, showing the stress on each member of 





their bridges. Omitting the bridges of the elevated rail- 
roads, there are, it appears, 2500 truss bridges in the 
State, of which 669 have been found more or less defec- 
tive. Of these 134 have been entirely rebuilt and the 
remainder strengthened. 


The War Office Committee—consisting of Lieutenant- 
General Sir Reginald Gipps (President), Major-General 
Sir Henry Alderson, Colonel Slade, Colonel Macgregor, 
and the Director-General of Ordnance Factories—have 
now been engaged for upwards of a year in considering 
improvements to the magazine rifle. They claim to have 
introduced into mark 2 many modifications and altera- 
tions, and also to have greatly improved mark 1. One 
hundred of mark 2 rifle have just been returned, after 
having undergone with success most severe tests, at the 
hands of the Army and Navy, and the committee, whose 
work is not yet finished, believe that eventually the 
mark 2 rifle will be the most efficient rifle in Europe, and 
in every respect satisfactory. 


The Board of Agriculture have received from the 
Foreign Office intimation that an Exhibition of Agricul- 
ture and Forestry will be held at Goritz, from the 12th 
to the 27th of September next, in celebration of the 125th 
anniversary of the foundation of the Royal Agricultural 
Society of Goritz. British exhibitors are requested to 
make application for space to the executive committee of 
the Exhibition, Piazza Duomo, 8, Goritz, before August 1. 
Only two of the sections, however, namely, those for 
machinery and implements for farming and industries 
connected therewith, including dairying and artificial 
manures, feeding stuffs, insecticides, and fungicides are 
international, and British manufacturers are invited by 
the committee to send exhibits for these sections. 


The question of a railway to the Engadine has been 
under consideration forsome time past. The original 
idea was to continue the Davos Landquart line, through 
the Scaletta Pass into the Engadine. The last scheme is 
one of European importance, viz., to continue the 
ordinary gauge railway from Chur through the Schyn 
Pass and by tunnel through the Albula Pass into the 
Engadine, thence down the valley to Lernetz, and 
through the Ofen Pass to Meran, thus connecting Bale by 
a direct ordinary gauge railway with the railway system 
of the Austrian Tyro). The importance of the proposed 
line is in the fact that it would provide the shortest way 
overland to Suez, and thus to India and the East. The 
length of the —— line is estimated to be about 150 
kilometres (93 miles), and the rough estimated cost would 
be about 6,000,0007. 


In a recent address to young civil engineers, Mr. 
Charles Macdonald, of the Union Bridge Company, 
pointed out the necessity of cultivating the habit of 
applying frequent checks to one’s work. In illustration 
he related that in the first edition of Trautwine’s pocket- 
book, there was no table of errata published, the author 
stating that none were known to exist. Indeed every 
figure of the tables had been verified before going to press, 
and then recalculated and checked in galley proof, so that 
Mr. Trautwine felt he could claim with reasonable cer- 
tainty that the book was absolutely without error. In 
spite of this, however, scarcely a month had elapsed after 
its publication before he began to receive letters pointing 
out errors, so that within the year a full page of errata 
was issued. ‘Thus, in spite of the greatest care, some 
errors nearly always escape detection, and reasonable 
accuracy can only be secured by constantly checking 
one’s work as it proceeds, 


Mr. Charles E. Emery gives the following Table of the 
water supply required per head for cities with popula- 
tions of from 60,000 to 300,000 in the United States : 


Water required per 


Population. Head per Day. 
60,000 35 
100,000 50 
150,000 65 
200,000 80 
250,000 90 
300,000 100 


No doubt the summers in the States are much drier and 
the heat greater than in this country, but the figures 
given above would be considered very extravagant in 
English cities, where many towns are content with from 
20 to 22 gallons per head per day. London gets about 30, 
and Glasgow, which appears extravagant in this com- 
modity, about 50. For domestic purposes it is certain 
that on an average not more than about 15 gallons per 
head are required, any greater supplv being either used 
for manufacturing or municipal purposes, or very fre- 
quently wasted through defective pipes and fittings. 


A company under the name of the Terminal City Com- 
pany has been formed in New York to develop the old 
idea of shortening the passage to Kurope by making the 
nearest available Jand on either side the respective start- 
ing points. The site chosen for the western terminus of 
the new route, which is to be called Terminal City, is on 
Nova Scotian territory, situated in the Straits of Canso. 
A large block of land has been secured, and the ap- 
proaches by water and from the interior are said to be 
unexceptionable, a splendid harbour existing in front of 
the new city. The Nova Scotia Government has granted 
the company eight miles of coal land on Cape Breton, 
and has subsidised six miles of railway to connect Ter- 
minal City with Port Mulgrave, and the United States 
Government has promised that the mails for Europe 
shall be sent by this route, if the promises of the com- 

ny are fulfilled and the distance between Terminal 
City and the English port selected is 600 miles less than 
from New York. Mr. Dakin, the agent of the company, 
states that the railway is being built and that the first 
steamer will go on her trial trip soon. 





The estimate prepared by the Bureau Veritas with 
regard to the merchant navies of the world for the present 
year puts the total number of vessels at 43,514, of which 
33,876 are sailing vessels of 10,540,051 tons, and 9638 
steamers of 12,825,709 tons gross and 8,286,747 tons net. 
The figures as regards the steamers stand as follows : 

















: : Gross - z 
Nationality. Ships. deg | Net Tonnage. 
English 5312 8,043,872 | 5,106,581 
German | 689 930,754 | 656,182 
French | 471 805,983 484,990 
American | 419 33,33: | 375,950 
Spanish 350 423,627 | 273,819 
Italian ee ° 200 294.705 | 185,796 
Norwegian .. ae 371 245,052 | 176,419 
Dutch.. ° 164 220,014 149,355 
Russian | 230 177,753 115,742 
Swedish | 403 172,013 | 126,612 
Danish 197 154,497 13,578 
Austrian | lll 149,447 96,503 
Japanese } 147 123,279, 76,412 
Belgian 55 93,056 | 71,648 
Brazilian 129 75,970 | 48,901 
Greek.. ae 68 70,435 | 44,424 
Portuguese .. 41 49,364 | 29,564 


} 


It has just been discovered that the standard yard and 
certain other measures and weights supposed to have been 
lost when the Houses of Parliament were destroyed by 
fire in 1834, are still in existence. For over half a cen- 
tury they have lain in the Journal Office almost un- 
noticed, and but for some inquiries recently set on foot 
by Mr. Bull, the chief clerk, respecting the present 
standards, they might have remained unnoticed for a 
much longer period. A reference to the contemporary 
records shows that after the fire the standard bars of 1758 
and 1760 were both found among the ruins, ‘‘but they 
were too much injured to indicate the measure of a yard 
which had been marked upon them.” The principal 
injury to both of the standards was the loss of the 
left-hand gold stud, but whether this was caused by 
the action of the flames or otherwise is not known. 
The most important of standards thus rescued from 
oblivion are the yard measures constructed by Bird 
in 1758 and 1760. ‘The former was copied from a bar in 
the possession of the Royal Society, which was itself a 
copy of a standard preserved in the Tower; and the 
second was constructed under the directions of a Com- 
mittee of the House of Commons from the 1758 standard. 
‘**Each of these two standard yards consisted of a solid 
brass bar 1.05 in. square in section and 39.73 in. long. 
Near each end of the upper surface gold pins or studs 
0.1 in. in diameter were inserted, and points or dots were 
marked upon the gold to determine the length of the 
yard.” The other standards in the custody of the 
Journal Office are two brass rods answering the descrip- 
tion of the old pe ag yard, and four weights sup- 
posed to be certain of the ‘‘ copies, models, patterns, and 
multiples ” ordered by the House on May 21, 1760, *‘ to be 
locked up by the clerk and kept by him.” The most im- 
portant weight—the standard truy pound—is not amongst 
those now brought to light. 








Tue Junior ENGINEERING Socrety.—On the 25th ult. 
the Royal Mail Company’s 1ew steamship Scot was 
—— the exceptional circumstance of a vessel of 
such dimensions and finish being in the Port of London 
causing the council to specially procure permission, kindly 
granted by the directors, enabling the Society to visit her 
in the evening. She was built and engined by Meesrs. 
Denny, of Dumbarton, at whose works, during their 
summer excursion last year, the members had the advan- 
tage of seeing the vessel, engines, and boilers under con- 
struction. A detailed illustrated description of them 
appeared in ENGINEERING of the 3rdinst. A visit was 
paid to the Royal Mint on Monday afternoon, the 6th inst., 
and was largely attended. The party wereshown through 
each department; the melting, casting, rolling, cutting, 
annealing, stamping and milling, wei hing, and through 
the engine-room by arrangement kindly afforded by Mr. 
R. Hill, superintendent. The summer excursion this 

ear takes place from the 15th to 22nd August, when 

Jiddlesbrough and the district are to be visited, including 
Scarborough, Hartlepool, Sunderland, Stockton, Darling- 
ton, and Durham. Teattiens are extended to members’ 
friends. Particulars giving terms, &c., may be had on 
application to the secretary, 29, Fentiman-road, S. W. 


EXEMPTION OF MACHINERY FROM RATING.—A numerous 
deputation of members of Parliament have had a private 
interview with Mr. Goschen and Mr. Ritchie to urge 
reasons in favour of special facilities for passing this 
session Mr. H. Smith Wright’s Bill to exempt movable 
machinery from rating. Sir William Houldsworth intro- 
duced the deputation. The speakers were Sir Henry 
James, Sir W. Houldsworth, Mr. H. 8S. Wright, Mr. 
Mundella, and Mr. Mather. It was pointed out that 
owing to the uncertain state of the law, and to variations 
in practice, assessment committees throughout the coun- 
try desired some guidance from Parliament as to the 
basis on which they should proceed. Many trades unions 
were also in favour of this Bill, which, if the opportunity 
offered, might be passed in an hour or two. Mr. 
Goschen replied tbat he thought the speakers were too 
sanguine as to the time within which their Bill could be 

assed. Moreover, he could not promise any facilities to 
it now after the pledge the Government had taken not to 
press any contentious business. ‘The deputation then 
asked oo the Government would be disposed to 
take up the question next session. Mr. Gaston said 
that might be consid: red in due time, but it was too 
early to give any pledge on the subject. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—Tuesday, July 28 to 
Friday, July 31, Meeting at Liverpool. Tuesday, July 28, 10a.m., 
meeting at St. George’s Hall for reading and discussion of papers ; 
1.30 p.m., alternative visits to(A) the White Star R.M.S. Majestic, 
or (B) to the Alexandra Grain Warehouses and Liverpool Over- 
head Railway ; 9 p.m., Conversazione at the Walker Art Gallery. 
Wednesday, July 29, 10 a.m., meeting at St. George’s Hall for 
reading and discussion of papers ; 2 p.m., visit to the Walker 
Laboratories: 7 p.m., Institution dinner at the Adelphi Hotel. 
Thursday, July 30, alternative excursions either (C) at 9a.m. to the 
works of the Mersey Docks and Harbour Board, the Mersey 
Tunnel Railway, and Messrs, Laird Brothers’ Works; or (D) at 
9.25:a.m., to the works of the Lancashire and Yorkshire Railway 
Company at Horwich. Friday, July 31, excursion to the works 
of the Manchester Ship Canal. The following papers have been 
contributed for reading and discussion at the meeting: ‘‘ A Re- 
view of Marine Engineering during the Past Decade,” by Mr. 
Alfred Blechynden, of Barrow-in-Furness. ‘‘ Description of the 
Alexandra Grain Warehouse and Machinery at the Liverpool 
Docks,” by Mr. William Shapton, of London, ‘On the Experi- 
mental Marine Engine and the Alternative Testing Machine in the 
Walker Engineering Laboratories of University College, Liver- 
pool,” by Professor H. S. Hele-Shaw, of Liverpool. ‘On the 
Mechanical Appliances employed in the Construction of the Man- 
chester Ship Canal,” by Mr. E. Leader Williams, engineer-in- 
chief. ‘‘ Notes on Mechanical Features of the Liverpool Water 
Works, and on the Supply of Power by Pressure from the Public 
Mains, and by other Means,” by Mr. Joseph Parry, water engi- 
neer. 
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THE HUDDERSFIELD BOILER 

EXPLOSION. 
THE recent explosion of a tramway engine boiler 
at Huddersfield, particulars of which, together with 
the report of the formal investigation by the Board 
of Trade, we gave in last week’s ENGINEERING (vide 
page 66), is of special interest to the inhabitants of 
some of our large citiesand towns. It suggests the 
question whether a new element of danger is being 
developed in those main streets and thoroughfares 
in which steam tramways are employed. In nume- 
rous instances, notably in the Midlands and in 
various parts of Yorkshire and Lancashire, the old 
method of horse traction has been superseded by 
steam traction with advantage in economyand speed. 
Hitherto, with the exception, unfortunately too 
frequent, of persons, consisting mainly of children, 
being run over and killed—a species of fatality 
practically unknown under the old system, but 
which is peculiarly liable to occur where steam- 
driven cars pass quickly through populous districts 
—the steam tram has apparently been free from 
danger to the general public. Several instances, 
however, have recently been investigated by the 
Board of Trade at Bradford, Leeds, Oldham, 
Wolverhampton, and other places in which the 
engine drivers have been seriously or fatally 
injured by the bursting of the boiler tubes through 
wasting, while in one case a lad was killed from a 
similar cause just at the very moment he happened 
to jump upon the engine to speak to the attendant. 
In the official reports upon these explosions the 
Board of Trade have called attention to their fre- 
quent occurrence and to the fact that the subject 
deserves greater attention than it has hitherto 
received. 

With these exceptions the steam tramway system 
has been comparatively safe, though the failure of 
the tubes just referred to has suggested the feeling 
in the public mind that the risk of injury may not 
be confined to the engine drivers, but that sooner 
or later some more serious disaster may occur. 

This sense of danger is certainly rendered more 
acute by the revelations in the case of the explo- 
sion at Huddersfield. The boiler was owned by 
the corporation, it was made by a first-class firm 
only six years since, and plied many times a day 
through some of the busiest and most frequented 
streets. It burst, killing an assistant driver, 
breaking the windows of the adjacent houses, and 
injuring many persons who were passing at the 
time, most of whom were blown to the ground with 
considerable violence. 

At the formal investigation, one of the Board of 
Trade engineer surveyors and other capable wit- 
nesses stated that the plates of the firebox were 
worn so thin by internal corrosion that they were 
quite unable to stand the working pressure of 
150 lb., and, therefore, rent simply from weakness, 
which was practically the only thing possible for 
them to do under the circumstances. The corro- 
sion was due to the acidity of the feed water which, 
it was said, had been found to act so injuriously on 
other boilers used on the tramways, that it had 
necessitated the renewal of the fireboxes. Further, 





THE MANCHESTER SHIP CANAL, 


clear evidence was adduced to show that the defect 


could have been discovered had a careful examina- 
tion been made, and several witnesses, including the 
manager of the tramways, expressed themselves as 
surprised that this had not been done. Though the 
boiler was somewhat difficult of access over all 
parts, yet the corrosion ought to have been seen, as 
a portion of itwas exactly opposite a hand-hole, from 
which a view could have been obtained which could 
not have failed to lead a competent man to search 
further in order to discover its full extent. The 
manager, who had charge of the boilers, appears 
to have done nothing towards either finding out 
or preventing the mischief himself, beyond de- 
puting the inspection of the boiler to his fore- 
man, to some boilermakers, and to a boiler in- 
surance company. The examinations made by the 
foreman were described by the Commissioners 
as ‘‘ perfunctory and superficial.” A boilermaker 
who declared that ‘‘he could make an exami- 
nation in two or three minutes,” overlooked the 
weak plates, which is not to be wondered at 
in the face of such a statement. The inspector 
of the insurance company informed the Court that 
he had made a ‘‘thorough” examination, and de- 
scribed the method he adopted, adding that the 
fact of the other boilers having been found to be 
wasted, put him specially on his guard. He did 
not, however, notice the defect ; indeed he gave 
the boiler a capital character, and stated on, at 
least, one occasion that, along with others on which 
he reported, a new firebox had been applied. 
Doubtless he committed this error by confusing 
the numbers, but this fact, added to the strange 
failure to observe and report a visible defect, 
does not harmonise with the assertion that he 
had been specially on his guard, with this 
particular boiler. Not only did he omit to find the 
corrosion, but acting, as he appears to have done, 
as chief engineer, manager, and inspector all in 
one, he gave the corporation, on behalf of the com- 
pany, a certificate to the effect that the boiler was 
safe at a pressure of 150 lb. We have no desire to 
state that this case affords a safe sample of the care 
taken with insured boilers, but we must say that it 
is a state of affairs for which a remedy is im- 
peratively required. The boiler was dangerously 
thinned, the danger was not discovered ; hence our 
reason for concluding that the needful caution was 
not exercised. 

The incomplete inspection made by the parties 
concerned is the more surprising when it is remem- 
bered that the corporation and their officials had 
before them the fact that several fireboxes had 
been renewed, owing to the ravages of the corrosive 
feed supply. The Commissioners blamed the cor- 
poration for using this water, but in the face of the 
reports and the certificate they had received to the 
effect that the boiler was safe at a high pressure, 
we consider the blame attaching to them is some- 
what minimised. Still, the knowledge they pos- 
sessed should have led them to be specially cautious, 
and to have had an analysis of the water made, as 
the insurance company had on one occasion re- 
quested. 

Some points in the judgment delivered by the 
Commissioners call for notice. They blamed the 
manager for not examining the boiler, and for 
using the corrosive water, but found that he was 
‘*competent.” With regard to the insurance in- 
spector, in the absence of any contradictory evi- 
dence on the point, they accepted his statement 
that he had made a proper inspection. We should 
have thought, however, that the wasted firebox 
would have been the most reliable testimony to the 
contrary that could have been produced, and 
though the finding of the Court is no doubt correct 
from a legal standpoint, it certainly appears open 
to question when viewed in the light of practical 
common sense. 

Though not expressly brought forward in evi- 
dence before the Board of Trade, yet the theory 
was entertained that, owing to the acidity of the 
water, the corrosion might have taken place since 
August last, when the inspector examined the boiler 
internally. Indeed, the barrister who appeared 
for the insurance company addressed the Com- 
missioners to that effect. It is more than probable, 
however, that the corrosion had been the work of 
time, and had been steadily going on ever since the 
boiler had been fed with the acid water. The mattcr 
does not seem to have been fully considered by the 
Commissioners, and it would have been well if it 
had received a little more attention. 

There is still one point which deserves notice. 





The insurance of the corporation boilers had been 





98 


ENGINEERING. 


[JuLy 24, 1891. 








transferred some two years since from one com- 
pany to another on account, it was said, of greater 
advantages being offered in the matter of liability 
for personal injury. When the transfer was made 
the premium was reduced and the pressure in- 
creased, so that the corporation by joining the new 
company saved money, and at the same time secured 
an extra 10 lb. of steam on the safety valves. The 
corporation no doubt thought they weuld obtain 
efficient inspection, but we cannot help thinking 
that the transaction affords an illustration of the 
grave danger that now threatens boiler owners 
from the keen competition for business that now 
exists bet weenthe various rival insurance companies. 
Risks are too often taken at prices which cannot 
provide the quality of inspection necessary to 
secure safety. In fact we fear that adequate exa- 
mination is occasionally practically ignored, and we 
have knowledge of certain cases in which, though 
insurance policies have been granted, no examina- 
tion beyond a merely external one, with the boilers 
in work, has been made. This is a most repre- 
hensible practice, and one which the passing of a 
measure for compulsory inspection would tend to 
prevent. 

The Huddersfield Corporation were held liable 
for the neglect of their servants, and were ordered 
by the Commissioners to pay the sum of 40l. to- 
wards the costs of the investigation. The investi- 
gation being over, and the amount paid, the public 
will be justified in wanting to know what steps are 
being taken for the prevention of similar explosions 
from tramway boilers in Huddersfield and else- 
where. From the middle of June last, the steam 
cars running between Finsbury Park and Ed- 
monton were stopped by an injunction from the 
Board of Trade on the petition of the residents of 
the district, by whom they were considered a 
nuisance. Possibly the inhabitants of Huddersfield 
and other towns where steam traction cars are em- 
ployed, would be consulting their own interests if 
they endeavoured to procure the enactment of some 
law whereby the boilers were examined by some 
really competent and responsible authority. If 
passengers, pedestrians, and others are exposed to 
these undiscovered dangers it is not unreasonable 
for them to stipulate that, at least, the ordinary 
rules for securing safety shall be carefully and 
systematically observed. 





THE AMALGAMATED SOCIETY OF 
ENGINEERS. 

Tue fortieth annual report of the Amalgamated 
Society of Engineers enables us to not only review 
its history and progress, but to gauge its power 
and attest its value as a great industrial institution. 
The Amalgamated Society had a peaceful birth, 
but it was baptised in fire. The first year of its 
existence was signalised by a struggle for dear 
life, and it never would have survived had it not 
had plenty of vitality to enable it to defy the 
storms that threatened its existence. Singularly 
enough the Society has never accomplished the 
objects for which it first strove, namely, the 
abolition of systematic overtime and of piece- 
work. Systematic overtime has been worked 
incessantly during the last three or four years, and 
yiecework obtains in almost every industrial centre. 
But, although those two objects have not been 
achieved, the Society has done a noble work 
during its existence, and it stands to-day the fore- 
most trade union in the world, in numbers, in 
wealth, and in influence. One of its members has 
recently referred to it as ‘‘ beastly rich ;” but its 
riches flow into various channels, carrying with 
them provisions for the benefit of those entitled 
to its bounty, feeding the hungry and alleviating 
the sufferings of the needy. 

I. Its Numerical Strength.—lts growth has been 
nearly continuous, year by year. since the termina- 
tion of the ‘‘ lockout” in 1852. There was a slight 
halt in its progressive development in 1879 and 
1880, so many of its members having run out of 
limits through the depression in trade which culmi- 
nated in 1879, when nearly 14 per cent. of its 
members were unemployed. It quickly recovered 
in 1881, and has progressed and extended since 
that time, until at the end of 1890, its total member- 
ship had reached 67,928 members. At the end of 
June, 1891, its total members was 69,787, as given 
in the returns ; but as the increase in all absent 
branches is not included, and also those not in 
benefit, the total membership is over 70,000 men. 





This is an industrial army of trained and skilled 
men, of whom any nation might well be proud. 
And, on the whole, they may be commended for 
their prudence and foresight as well as for their 
skill, as the history of recent labour movements 
abundantly testifies in all parts of the world. 

Il. Its Financial Strength. a. Income.-— The 
total income of the Society in 1890 was 183,469/. 
4s. 1ld. There have been years in which the 
income has been larger, as for example in 1889, 
when it exceeded that of 1890 by 180/. 11s. 3d., 
but this is explained by the fact that the average 
weekly contributions were less in 1890 by three- 
pence per week. In 1890 the contributions were 
1s. per week, in 1889 they amounted to 1s. 3d. per 
week. ‘The marvellous work accomplished by this 
weekly contribution will be apparent when we come 
to the items of expenditure. 

b. Expenditwre.—The total expenditure in 1890 
was 153,7391. 10s. 9d., an increase of 21.0971. 8s. 4d. 
as compared with 1889. The reason for the in- 
creased expenditure in 1890 is that the large 
increase of members admitted in 1889 became 
entitled to all benefits in 1890, many of whom 
participated in the advantages secured on the North 
East Coast, when the 53 hours were obtained, and 
also in the movements for higher wages in Lanca- 
shire, Yorkshire, and other counties in England. 

c. Cash Balance.—Notwithstanding the heavy 
expenditure, the cash balance stood higher than at 
any period since the year 1877, when it amounted 
to 275,2701. At the close of 1890 the total was 
239,5091. 7s. 3d. The increase in funds in two 
years, 1889 and 1890, amounts to 80,840/. 8s. 
The average value per member was over 31. 10s. 6d. ; 
once only has it been so high since 1878, and that 
was in 1883, when it was nearly twopence per 
member higher. Even this high average would 
appear to be too small when we remember the 
severe strain in 1879 and some other years. 

III. Heads of Expenditure. a. Donation —The 
entire expenditure for out-of-work, travelling, fares 
to situations, and strike pay, is included in the 
tables under the head of ‘‘ donation benefit,” the 
total amount of which, in 1890, was 33,524I. 6s. 2d. 
Of this large amount only 3857/1. 4s. 3d. was paid 
under the head of contingent benefit. It does not 
follow, however, that the whole of the balance set 
down to donation, namely, the sum of 29,4041. 7s. 7d., 
was expended upon out-of-work members, apart 
from disputes, but the major portion was. Only 
14/. 9s. 11d. was paid for ‘* beds,” showing that the 
old mode of travelling relief has nearly disappeared 
from the ledgers of this large and important union. 
The average number of unemployed members in 
1890 was 1126, or 1.6 per cent. only. 

b. Sick Benefit.—Under this head is included only 
the payments to sick members, the total amount of 
which, in 1890, was 35,5391. 14s. 10d. There was 
also expended under this head 12081, 15s. 2d. for 
sick stewards, and 205l. 6s. 2d. for medical certifi- 
cates ; the total cost was therefore 36,9531. 16s. 2d. 
Never before was there such a strain upon the sick 
fund, the average number on the sick list being 
1551, or 2.2 percent. The ratio was, however, 
greater in proportion to members, in 1886, ’87, 
and ’88. 

c. Superannuation Allowance.—The total cost of 
superannuation in 1890 was 42,7781. 1s. 4d. This 
large amount, paid to aged and infirm members, 
shows its importance, as a mode of insurance, and 
points to the possibility of providing on a wider 
scale, such mode of relief by the working classes. 
The increase in the year was 2608/. Os. 6d. The 
average number in receipt of this allowance was 
1871 throughout the year, or 2.7 per cent. of the 
total membership. The proportion has varied 
from 2.1 in 1880 to 3.0 in 1888, With respect to 
this provision the report says : ‘‘ Notwithstanding 
all that has been said and written about this benefit, 
no greater source of cohesion exists in the Society, 
or binds the members closer together, than super- 
annuation. It is an aspiration for the young, and 
a solace to those who have been instrumental in 
building up the Society, and are now enjoying the 
fruits of their prudence and forethought.” 

d, Accident Benefit.—Twenty accidents during 
the year were relieved to the extent of 18501. The 
amount under this head has decreased in propor- 
tion to members since the Employers’ Liability 
Act was passed in 1880. In that year the total was 
1900l., with only 44,692 members. 

e. Funeral Benefit.—The payments for funeral 
benefit amounted to the largest sum ever paid in 
one year under this head, being a total of 11,639I. 





lls. 4d. The Society lost by death 914 members, 
and 424 wives of members. 

f. Benevolent Grants.-—No less a sum than 23231, 
14s, 2d. was disbursed to members in needy cir- 
cumstances, or 2801. more than in 1889. 

g. Loss of Tools, and assistance to other trades, 
involved an expenditure of 5728]. 15s. The fore- 
going epitome of expenditure shows the widely 
varying beneficent objects which the Society sup- 
port, scarcely one of which can be found fault with 
by the most captious critic. 

IV. Management Expenses.—The cost of manage- 
ment of a Society with about 70,000 members, and 
having 496 brances in all parts of the world, would 
necessarily be large; in the case of the engineers the 
total expenditure, other than for benefits, approxi- 
mates to 12 per cent, but a portion of the total is 
returned for reports, rules, and repayments, so that 
less than 10 per cent. covers the entire cost. The 
total payments under the various heads amounted 
to 18,9671. 5s. 9d.; of this about 1176]. were 
returned under various heads, as income, including 
payments for reports, rules, emblems, shop lists, 
&c. The balance is thus accounted for : 

Salaries: 496 branch secretaries, 
general secretary, and 

assistants tee a 

496 branch treasurers, 

auditors, and other 

officers ... a ec 

a 496 other branch offices 
and committees ae 

Payments to central and local dis- 
trict committees ... <2 aoa 
267 meetings of local councils... 
Trades councils, Canadian and 
Australian councils sis 
Trustees, banking expenses, &c.... 
Delegations and lost time... si 


2) Cacia. 
4,043 6 10 


1,246 10 
2,048 7 


2,329 9 
370 16 


274 7 
448 18 
543 17 

11,302 13 


2,478 7 
1,140 16 


2 
3 
2,436 9 5 
4 
1 


Total ae des = 
Printing and stationery, including 
emblems . bas Sas ne 
Postages, parcels, telegrams, &c. 
Rent of offices, club rooms, fuel, 
gas rates, &c. * oe as 
Expended in repairs, branch pro- 
perty, &e. ... ae wee ae 
Law expenses 


846 13 
153 51 
Total amount 18,358 5 8 


The difference is made up of cash returned and 
remittances not included in the total income and of 
the items repaid by sale of reports, rules, &c. The 
amount seems large in the aggregate, but when 
itemised and distributed over 496 branches, in- 
cluding the central offices in London, in Manchester, 
Leeds, Liverpool, Glasgow, New York, and Mel- 
bourne, the largeness of the total dwindles into 
almost insignificance, especially when the salaries 
and payments to over 2000 officials are taken into 
account. The cost of the general office was for 
salaries and assistance 7231. 14s. 4d. The rent, 
rates, taxes, insurance, fuel, gas, and cleaning 
being about 2001. a year. 

The work of the Society during the forty years of 
its existence is thus summarised in the report : 


Expended in donation benefit 
of-work members Bee é 
Expended in sick benefit Dee ees 
= superannuation to aged 
meinbers... ie as oe a 
Expended in accident benefit to dis- 
abled members... aes aes et 
Expended in benevolent grants to dis- 
tressed members ee we A 
Expended in funeral allowance, mem- 
bers and wives .. se =e sa 
Expended in assistance to ‘our own 
and other trades”... Bp 2c 


to out- 


Aggregate total 3,209, 445 


When we examine the total numbers relieved, 
month by month, and year by year, and the relative 
proportion under each head, in all the classes, some 
idea can be gained of the vast work undertaken by 
the Society, and its contribution, not only to the 
labour problem, in which the members severally 
and jointly are concerned, but to the larger social 
problems which affect society, a:d particularly the 
working classes. Self-help, by associative effort, is 
here seen on the grandest scale, as developed by one 
class of workmen engaged in the group of trades 
under the general term of engineering. Theresults 
are manifest in a variety of ways in the self-respect 
of the men, in their deliverance from the degrada- 
tion of parish or pauper relief, in the prolongation 
of their lives, the average age at death having risen 
to 50} years for the members deceased in 1890, and 
of the wives of members to 42 years, an average 
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which compares favourably with that of 40 years 
ago in the same branches of trade. The certificates 
of death disclose the diseases to which the members 
are most liable, some of which are capable of being 
minimised, if not altogether prevented. It is, 
indeed, probable that the death rate will be lessened 
by improved conditions of a sanitary character, and 
the duration of life prolonged several years. 

Referring to the progress made in 1890 as regards 
wages, the report states that advances secured in 
various towns were generally accomplished without 
any serious interruption of friendly relations on 
either side. As regards the eight hours it says that no 
comments are necessary on the action of those who, 
by a majority of eight, carried the resolution at the 
Liverpool Trades Union Congress, further than to 
say that the scheme has since been found to be im- 
practicable bya great majority of the trades, and has 
now been abandoned by its most ardent supporters. 
The engineers ‘‘ have most emphatically decided to 
oppose the legal enactment of an eight hours’ day.” 
The engineers have withdrawn from the Federation 
of the Engineering and Shipping Trades of the 
United Kingdom until directed to join by a dele- 
gate meeting of the Society. Of nearly 10,000 
members admitted in the year 1890, the average age 
of the new members was 244 years, so that the 
Society is being recruited by youthful and healthful 
blood to take the places of the aged and infirm. 

Glancing back to the date of the formation of the 
Amalgamated Society, we find that the average 
wages in 1850-51 ranged from 18s. to 34s. per week 
of from 57 to 63 hours. At that date the lower 
scale of wages, and the longer normal working day 
prevailed. Now the working hours average 53 or 54 
per week, while the rates of wages range from 30s. 
to 42s. per week, the average being probably about 
36s. to 38s. per week. The advances in wages, and 
the reduction in working hours taken together, 
denote a rate of progress unexampled in any other 
branch of industry, extending over the same period 
of 40 years. In recent years the advances in wages 
have been less marked in the great centres of the 
engineering trade than in the more quiet districts 
where only a few are employed. There has been a 
general levelling up however all over the kingdom, 
the more backward towns having been brought up 
to the higher level in the last two years. The hours 
of labour are now nearly uniform, the only differ- 
ence being the extra hour on Saturdays recently 
conceded. On the whole the Amalgamated Society 
of Engineers is a worthy representative body-of the 
great industry with which its members are asso- 
ciated, and it deservedly stands at the head of all 
our industrial institutions, 








GOLDSMITHS’ TECHNICAL INSTITUTE. 

On Wednesday last, July 22, was opened by 
H.R.H. the Prince and Princess of Wales, one of 
those large public educational establishments which 
have sprung up around London during the last few 
years, and which, it is hoped, will do much towards 
altering for the better the social condition of the 
next generation of that class, somewhat invi- 
diously known as the lower middle class. It is one 
of the happiest signs of the times to find a great 
corporation, like the Goldsmiths’ Company, de- 
voting so much of its funds to an undertaking as 
broad in its scope as the Institute at New Cross. 
The new Institute is described as ‘‘ technical and 
recreative.” ‘The terms are distinctive and well 
define the scope of the Institution. Technical 
instruction forms a large part of the proposed pro- 
gramme, and the recreative branch is equally well 
cared for; as will be easily understood when we 
mention that a swimming bath, lawn tennis courts, a 
cinder path for bicycle and foot races, a large gym- 
nasium, and a spacious concert hall have been pro- 
vided. Both the technical and recreative branches 
might, however, be included under the one head- 
ing of ‘‘education ;” for sports and pastimes are 
probably the chief factor in the formation of 
character — certainly in youth—and_ without 
character, knowledge is robbed of its motive force. 
No doubt custom will soon abbreviate the full 
title, to the more convenient one of ‘‘ The 
Goldsmiths’ Institute.” The most interesting part 
of the scheme, to us, is the engineering branch, 
and this we believe is looked upon as the leading 
feature by the governors. They have, therefore, 
taken pains to secure a skilled and trained pro- 
fessor to take charge of this branch, and in select- 
ing Mr. W. J. Lineham it is certain they have pro- 
vided against any chance of failure through want of 





well-directed energy on the part of the manage- 
ment. Mr. Lineham’s success at Newcastle, where 
he was Professor of Engineering at the School of 
Science and Art, is sufficient guarantee for this. 

The Goldsmiths’ Institute is one of the South 
London polytechnics, about which we have heard 
so much lately. When the wide appeal was made 
some time back for funds to establish these poly- 
technics, the Goldsmiths’ Company was communi- 
cated with among others. The company decided to 
respond in a liberal manner, but the governors con- 
cluded that the cause could be most effectually 
served by the company attaching itself to one par- 
ticular Institute, and they therefore made their 
own arrangements with the Charity Commissioners. 
The result has been the founding of the New Cross 
establishment, upon which the Goldsmiths’ Com- 
pany have, we believe, expended over a quarter of 
a million sterling, including the capitalised value 
of an endowment of 50001. a year. 

The governors of the Institute are the Prime 
Warden of the Goldsmiths’ Company, the Attorney- 
General, Sir Frederick Bramwell, Sir Frederick 
Abel, the clerk of the Goldsmiths’ Company, Sir 
Walter Prideaux, Rev. and Hon. Canon Legge, 
Dr. Dallinger, Mr. A. W. Gadesden, Mr. George 
Matthey, and Dr. William Anderson, besides 
several other gentlemen. Mr. J. S. Redmayne, 
B.A., is secretary to the Institute. 

It will perhaps afford the best idea of the objects 
aimed at if we give a list of the various clubs and 
societies proposed to be founded amongst the mein- 
bers. They include Athletic, Cricket, Football, 
Harriers’, and Cyclists’ Clubs; Choral, Debating, 
and Literary Societies ; Natwral History and Micro- 
scopical Society with field-work; Sketching Club ; 
Photographic Club ; Shorthand Society ; Engineer- 
ing Society (for reading papers and visiting works) ; 
Gymnastic Club for men (holding tournaments 
with other clubs, displays, &c.); Gymnastic and 
Fencing Club for women (holding tournaments 
&c.); Swimming Club for men ; Swimming Club 
for women; Chess and Draughts Club; Sewing 
and Work Club for women; Lawn Tennis Club, 
Boxing Club, Orchestral Society, Woman’s Spe- 
cial Social Club, Ramblers’ Club for men, Ram- 
blers’ Club for women. Those open to both 
men and women are printed in italics. These clubs 
and societies may be taken to represent the recrea- 
tive aspect of the Institute ; or rather what is pro- 
posed to be done in this direction, for the governors 
have wisely determined not to attempt to control 
the fates, but let circumstances, as they arise, guide 
their policy. Much the same thing, with regard to 
the open nature of the arrangements, may be said 
of the technical side of the scheme, but certain 
broad features have naturally been settled. The 
governors have been fortunate in securing the old 
buildings which have formed for many years the 
Royal Naval School. The executive of that school 
has wisely decided to move further into the country, 
where air is fresher and the boys will be better able 
to enjoy those youthful pleasures which require for 
their fulfilment open space and green turf. The 
old school buildings have formed the nucleus of 
the new Institute, but considerable additions and 
alterations have been required. These have been 
designed by and carried out under the direction of 
Mr. J. W. Penfold, who is architect to the Gold- 
smiths’ Company. The old buildings formed the 
four sides of a quadrangle or open space of nearly 
100 ft. square, and the architect states that the 
numerous class-rooms, large dormitories, and 
general schoolroom lent themselves better than 
could have been expected to the change of circum- 
stances, 

With regard to membership, it has been decided 
that any persons of either sex over the age of six- 
teen can join the Institute either (A) by becoming 
a member of the Institute only; (B) by attending 
at the classes only, without the privileges of 
Institute membership; or (C) by becoming a 
member of both Institute and classes. The 
names of candidates will be submitted to the 
governing body for approval, and the governors 
reserve to themselves the right to refuse admission, 
and to suspend or expel any member of the In- 
stitute or classes for breach of the rules. The fee 
for membership to those who do not join a class 
will be, for men, 4s. a quarter, or 12s. a year in 
advance, and for women 3s. a quarter, or 9s. a year 
in advance. To those who join a non-recreative 
class the fees will be, for men, 2s. a quarter, or 9s. 
a year, to women, ls. 6d. a quarter, or 5s. a year. 
It would occupy too much space to give an entire 





list of the classes proposed to be formed. The fees 
for all are extremely moderate. The following 
may be given as examples: Art needlework, 5s. per 
quarter ; arithmetic, 4s. per quarter ; book-keep- 
ing, 4s. per quarter; bootmaking, 7s. 6d. per 
session of seven months; boxing, 1s. per 
quarter. In the latter pursuit there will be 
separate classes for men and women. Brass 
finishing, brickwork and masonry, building 
construction, cabinet-making, and carpentry and 
joinery, are all 7s. 6d. a session. Preparation for 


Chamber of Commerce certificate is 12s. per 
session. Theoretical chemistry is 7s. 6d. per 
session. Practical chemistry, with laboratory 


work, 10s. 6d. per session. Civil service prepara- 
tion for boy and female clerks, telegraph learners, 
copyists, &c., is the most expensive item on the 
list, being 15s. per quarter. Cookery is 5s. per 
quarter. Ornamental design, 10s. 6d. a session. 
Drawing, from 7s. 6d. to 10s. 6d. a session. The 
life classes in drawing are separate for men and 
women, and the fee is 17s. 6d. a session. In the 
engineering department the fees for theoretical 
instruction are 2s. 6d. a session; for practical 
and workshop instruction, 7s. 6d. a session ; and 
for drawing and design, 7s. 6d. a session. 
Electrical engineering will be 7s. 6d. per session 
for theoretical, and 7s. 6d. per session for 
practical instruction, the latter in laboratory. 
French and German are 6s. each a quarter. 
It will be seen that the fees are little more 
than nominal, and it is only the handsome 
endowment which will enable the Institute to be 
kept up, for clearly at these figures it could hardly 
be self-supporting. Among other subjects may 
be mentioned the following at fees on scales ap- 
proximating to those already given: Geometry, 
manufacture of glue, varnish, paint, &c., gold- 
smiths’ work, composition, hygiene, leather work, 
higher mathematics, metallurgy, millinery, model- 
ling, painting in oil and water, music of various 
kinds, photography, plumbing, physics, short- 
hand, tailors’ cutting, tanning, telegraphy, type- 
writing, upholstery, watchmaking, and wood- 
carving. 

It will be seen from the above selection that the 
curriculum proposed is sufficiently comprehensive, 
but, as stated, the programme is put forward tenta- 
tively, and if certain subjects prove to be not re- 
quired, they will be dropped, and the accommoda- 
tion given to those which may be found to be more 
necessary. In all the subjects enumerated the 
classes will be open to both sexes, excepting in the 
one or two cases mentioned. The principle is not 
carried to an extreme, however, as there are separate 
reading, writing, and social rooms for men and 
women, and also separate restaurants and buffets. 
In the various clubs and societies men and women 
will mix freely, and this cannot do otherwise than 
work for good. It will do more to soften men’s 
manners than all the liberal arts they may acquire 
in the class-rooms, while it will remove from the 
women’s ways and ideas‘ much of that pettiness 
which is, in a society too exclusively feminine, the 
complement of coarseness in communities wholly 
male. 

It isa problem that remains to be worked out by 
experience from what class the Institute will draw 
its members. It is, we understand, in contempla- 
tion that the classes shall be held in the evening, 
and this fact, combined with the lowness of the 
fees, will make them available for the ‘‘ masses,” 
to use Mr. Gladstone’s expressive phrase. Whether 
this will drive away the ‘‘ classes’ remains to be 
proved. If we had been writing some few years back 
we should have had little doubt about the matter, 
but it is a fact that class prejudices are being more 
and more broken down day by day, from the most 
exalted ranks of society down almost to the hum- 
blest. It is true that the lower we descend in the 
social scale the more conservatism we find in this 
respect. The smaller the social importance people 
possess the more jealously they attempt to guard it, 
and it would certainly be easier to induce a prince 
to fraternise with, say, a wealthy stockbroker, than 
the stockbroker’s clerk to fraternise with the shop 
assistant and artisan. If we took the instance of 
their respective wives we should put the case even 
more strongly. Probably there will be two classes 
which will become members of the Institute. The 
working class members will necessarily be confined 
to the evening hours, and it becomes a problem 
what use will be made of this large Institution 
during the daytime. Day classes have proved a 
failure at the sister establishment, which has grown 
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out of the old Beaumont Institution, and is known 
as the Peoples’ Palace. But there is a great 
difference between the neighbourhood of the 
Mile End-road and New Cross. At the East 
End establishment the entire surrounding district 
has no middle class residential quarter. The 
Goldsmiths’ Institute, on the north-eastern side, has 
a very similar environment in Deptford, and to 
the north there is a thickly populated quarter, 
mostly consisting of rows of artisans’ cottages. In 
the more immediate vicinity, however, there is 
the more wealthy district of Lewisham and 
St. John’s, whilst the comparatively aristocratic 
suburb of Blackheath is close by. It would be 
a thousand pities were such a splendid and 
appropriate set of buildings as the Institute to 
be deserted throughout the day, whilst there are 
so many middle-class parents only longing for such 
a chance of educating their boys for the practical 
business of life. No one would propose to make 
the Institute an infant school, but some concession 
might be made in the matter of age of admission 
without going to an extreme. It is certain that 
day classes can only be attended by the young, 
excepting in a few exceptional cases. Perhaps the 
thing that is wanted, with regard to education, 
more than anything else in London, is a number of 
good and cheap schools where the middle-class 
father of small means can send his sons to be 
prepared for his future career. This we take it is a 
far more pressing want—a far more pressing national 
want, for we are not pleading the cause of any class—- 
than the technical education of the working man. 
It is not the operative’s duty to do the thinking 
part ; that is the metier of the draughtsman, de- 
signer, or artist. Technical education for the 
working man is a good thing. It may and will, 
here and there, bring the lamp of science to some 
born genius amongst the hewers of wood and 
elevate him to his birthright position. That is a 
national gain worth much expenditure. But if this 
is a good thing, surely it is a much better thing to 
go to the class which supplies those whose definite 
object in life is to plan and design. Thatis not fish- 
ing in chance waters but in a richly stocked preserve. 

In a future issue we hope to give fuller details 
of the arrangements at New Cross, more especially 
that part devoted to instruction in engineering and 
allied branches. 





THE FRANKFORT ELECTRICAL 
EXHIBITION.—No. IX. 

Berore closing our notice of the exhibits in the 
section devoted to medicine and science we must 
refer to the fine collection of Messrs. Siemens and 
Halske—a collection contained in a special annexe 
to this section—so far as to say that the exhibits of 
this firm will form the subject of a special article. 
Another matter to be mentioned is an ingenious 
and simple method of accurately recognising at a 
distance the position of an indicating device, such 
as a water level float or pyrometer scale, and this 
without the use of graduated resistances or any other 
analogous device coming into action step by step. 
It will be quite sufficient if we state the essential 
principle of the ingenious—and inall probability very 
useful—arrangment exhibited in several forms by 
Dr. Ménich and Mr. G. A. Schultze, of Kopnicker- 
strasse, Berlin; as, this being done, numerous 
forms and applications will be obvious to every 
thinking engineer. The electrical organs of both 
receiving instrument and transmitting instrument 
are identical and consist of two flat ring-like 
coils of covered wire, the smaller coil being 
within the larger and hinged on two pins, so 
arranged as to form an axis, the pins providing 
for the flow of current through the coil. ‘The range 
of the inner coil on its axis (the conducting pins) is 
one-fourth of a circle, one extreme of this range 
corresponding to the inner rir g-like coil parallel to 
the outer (maximum of inductive ahah, and the 
other extreme to a position in which the inner coil 
is at right angles to the outer coil, a position which 
may be considered to correspond to a minimum of 
inductive action between the coils, or rather to no 
inductive action whatever. The inner coil of the 
transmitting instrument, and the inner coil of the 
receiving instrument, are each provided with an 
index, and each index ranges over a similarly 
graduated arc. If now the inner coil of the trans- 
mitter is put mechanically under the control of the 
water float or other object the movements of which 
jt is desired to recognise at a distance, the distant 





angle by an application of a principle due to 
Babbage, and which, further developed, gave rise to 
the induction balance of Hughes. <A _ battery 
current, which should be periodically broken or 
made variable, circulates through the outer coil of 
the transmitter to the outer coil of the receiver. 
Under these circumstances the inductive action on 
the two inner coils will only be identical when both 
are set to the same angle in relation to the 
outer coils, and the telephone can be used to 
determine when this correspondence of position 
exists between them. Thus, for example, if 
the two inner coils are set in opposition to each 
other, a telephone in circuit will be silent as long 
as both are at the same angle, and after this a 
sound from the telephone will indicate a variation 
in the angle of the coil at the transmitting station. 
Or two telephones might be used, one on each coil, 
and the balance would then be made by adjusting 
both to equality of loudness. 

Before continuing our round through those sec- 
tions of the Exhibition which are most emphatically 
technical, we may at this stage say a few words 
about some of the features which are more recrea- 
tive in their scope. Among the most popular of 
these may be mentioned the labyrinth, an inge- 
ious device due to Mr. G. Bartling, of Hamburg. 
The ground of the labyrinth is plotted out in equi- 
lateral triangles, each triangular space being 
about large enough to afford standing room for two 
or three persons, and all boundaries of the trian- 
gular spaces are similar, a pair of pillars, and 
a sort of Byzantine arch. Some of the sides, 
however, are left open, whilst others are filled in 
by carefully cleaned looking-glass ; a uniform top 
lighting is obtained either by daylight or arc lights 
shining through white cloth stretched over all. It 
is by no means easy to realise the peculiar 
effect of this arrangement, or the difliculty of 
distinguishing between the real opening and the 
mirror until one actually faces the latter squarely 
and directly, a condition not immediately or readily 
occurring to the visitor when in the triangular 
space. ‘The tendency seems to be for the visitor 
to fall into a peculiar nervous state, in which he 
seems almost afraid to move. The main goal is 
a central chamber well lighted with arc lamps and 
furnished with distorting mirrors, the comical 
effects of which soon balance the peculiar nervous 
feeling which arises in the labyrinth. A spiral 
staircase leads up into a kaleidoscopic chamber, a 
triangular room lined with mirrors, and in which 
the ten or twelve visitors appear as a countless mul- 
titude. Mr. Bartling has a photographic studio 
adjacent to the labyrinth, where portraits are taken 
by the arc light, and also a shooting gallery where 
incandescent lamps are aimed at. 

Another popular feature of the Exhibition is the 
panorama which is set out in imitation of one 
of the Transatlantic steamers of the Austrian 
Lloyd line. On entering, the visitor soon finds him- 
self in the principal cabins and is taken through 
the kitchen and offices and finally on the after deck, 
the steamer then being close upon the harbour of 
New York. The decorations, carving, fitting and 
ornamental ironwork are extremely well done, 
and the electric lighting makes everything bright 
and clear. The panorama itself is well painted, 
and with good atmospheric effect, by Herr Hans 
Petersen ; it shows very realistically the Bartoldi 
statue and the Brooklyn Bridge. 

Another entertainment with a spicing of elec- 
tricity about it is the electric racecourse of M. 
Alexandre Sallé, of the Rue Lafayette, Paris, an ar- 
rangement familiar to many who have visited Paris. 

Then, again, there are two theatres in which 
electrical appliances are brought in where practicable. 
In this connection we may mention that in Ger- 
many the electric arc lamp is generally used for the 
special illumination of parts of the stage and for 
such other purposes as the limelight ordinarily 
serves in London theatres. 

The diving shed contains a circular iron tank 
about 12 ft. deep, the water being illuminated by 
arc lamps which send light through windows placed 
low down and the main pointsilluminated. Frequent 
brief lectures are given to illustrate the facility with 
which telephonic communication can be kept up with 
a diver, and the use of submarine lamps. In the 


case of the telephones (one set permanently fixed 
inside the diver’s helmet) signals given by a pitch 
pipe fitted to the telephone are preferred to words, 
where the pitch-pipe system of signalling can be 
made available. 





jnner coil can be very quickly set to an identical 


The captive balloon is a short distance from the 


main Exhibition, it being stationed on a plot of 
ground the other side of the Kaiser Strasse, and in 
order to protect it against wind a large horseshoe- 
shaped wooden fence or harbour has been erected 
into which it can be lashed when out of use. The 
balloon is spherical and about 65 ft. in diameter, 
and is made up of nine layers of a fabric made of a 
mixture of silk and cotton. The balloon staff con- 
sists of 18 members of the Prussian military bal- 
loon service under Captain Rodek, and 10 passen- 
gers are taken inthecar. The other arrangements 
include telephonic communication with the Exhibi- 
tion and a 60-ampére search light estimated to give 
a light of about 20,000 candles. The electric hoisting 
and other arrangements of the kind are under the 
direction of Messrs. Siemens and Halske. 
The reading-room and library are very comfort- 
ably and conveniently fitted, and are open without 
formality to visitors to the Exhibition, till 8 o’clock 
in the evening. On the tables is to be found a 
good selection of technical publications relating 
directly and indirectly to electrical work, and the 
aia standard modern text-books are kept for 
sale. 
The watch tower is a light iron construction of 
about 150 ft. high, expanding at the base so as to 
form the framing of an apartment some 30 ft. across, 
where arrangements are made for the ascent and 
flowers are sold. We have already published 
details of the Otis Company’s electric lifts in use 
here (ENGINEERING, vol. li., page 671). Four pas- 
sengers ascend at once, and the locks of the cage 
are actuated electrically, an arrangement devised 
by Mr. Popper, of Miskolez (Hungary), being used. 
The top of the tower forms an octagonal look-out 
place, about 15 ft. in diameter, and is provided with 
telescopes, which in the daytime are directed on 
objects of interest about the town, and in the 
evening are used in giving elementary instruction 
in astronomy. Above all, and so placed as not to 
dazzle the spectators in the look-out chamber, is a 
powerful are light, which, however, can ke ap- 
proached by means of a second platform, about 
6 ft. in diameter. The lighting of the tower is 
under the direction of the Schwartzkopff Com- 
pany in Berlin, and Messrs. Siemens and Halske. 
The various restaurants are very pleasantly ar- 
ranged and well managed, and visitors are not sub- 
ject to that irritation which so often takes place at 
exhibitions from the demand for altogether un- 
fairly high prices. The Bavarian Beer Hall will, 
perhaps, give the greatest pleasure from its general 
design and decoration, especially to those in whom 
it recalls pleasant memories of holiday tours. The 
great restaurant is more formal in its style of 
architecture, and contrasts with the pretty little 
cider house with its high gables, miniature dormer 
windows, and covered yard. On the mound is 
a Maurisque building with a tower, the idea 
being taken from a building at Capri; this is 
used as a wine and dining restaurant, and the 
general effect of this white building as lighted up 
by arc lights and seen from the outside of the Ex- 
hibition grounds, is especially pleasing. 








NOTES. 
A Larce LumBer-Carryina FLuME. 

WE find in a recent number of the Engineering 
News, an interesting description of a large flume 
constructed in California to the designs of Mr. J. 
M. Graham for conveying lumber from the place 
of felling in the Sierra Nevada mountains to the 
plains below. The flume is 52 miles long, and is 
constructed of timber throughout. In section it 
is V-shaped, the vertex being a right angle. 
The Y is 21in. deep, and for the most part 3 ft. 
7 in. across the top, though this width is increased 
at various points where a decrease in the grade 
necessitates a larger volume of water to carry the 
timber. At the lower terminus it is 5ft, 4 in. 
wide by 31 in. deep. The main supply of 
water is received from a lake near its head, 
but four additional feeders are led into it at 
different points of its length. The sides of the 
flume are constructed of 1}-in. boards, and the 
structure is carried on trestle work throughout 
nearly the whole of its length. These trestles 
are in some of the deep caiions crossed by the 
flume, as much as 130 ft. high. The steepest grade 
is one of 1200 ft. to the mile, which is maintained 
for alength of about 1000 yards, giving a fall of 
730 ft. in this distance. At one point the flume is 
carried across the King’s River by means of a 





suspension bridge 451 ft. long. As first erected, 
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this bridge was unprovided with a stiffening truss, 
but as foreseen by the engineer in charge it was 
impossible to use it until the truss was provided, 
as on letting the water on to the bridge a violent 
wave motion was set up in the structure. About 
9,000,000 ft. of lumber were used in constructing 
the work. 


SHIPPING ON THE AMERICAN LAKEs. 

From a report just issued from the Census 
Bureau at Washington, we learn that in five years 
the number of ships trading on the American lakes 
has increased from 1997 to 2055, and the tonnage 
has gone up from 634,652 tons to 826,360 tons, 
While, therefore, the number has increased by 
2.9 per cent., the tonnage has been augmented by 
30 per cent., showing that the average size of the 
vessels has greatly increased—from 698 to 745 tons. 
Screw steamers over 1500 tons have increased 
fivefold, there being now 110 of 188,390 tons, while 
the number between 1000 and 1500 tons has 
doubled, being 151,611 tons. In fact the increase 
is under these two heads, for paddle steamers have 
not increased and ships, now numbering 902, and 
totalling 302,600tons, have decreased by 21 per cent. 
in number and 14per cent. in tonnage, while steamers 
have increased 61 per cent. Screw steamers show 
an increase of 55 per cent. in number, and 65 per 
cent. in tonnage. In the substitution of steel for 
iron as a constructive material progress has also 
been made. Five years ago there was but 6459 tons 
of shipping of steel, now there is nearly 100,000 
tons. Composite ships are in increasing favour, 
being a satisfactory compromise in view of the 
extensive forests of wood available. Iron is practi- 
cally stationary at 24,673 tons of shipping, but 
wooden vessels have also increased in numbers, but 
to no great extent. It is still remarkable, however, 
that about 80 per cent. of the lake vessels are of 
wood. These figures indicate that shipbuilders have 
been fairly active, and it is gratifying also to note the 
great extent of lake shipping traffic. The yearly 
tonnage is now about 27} million tons, and assuming 
the average voyage to be 566 miles, the ton mileage 
is 15,578 million, equal to about 23 per cent. of the 
ton mileage of all American railroads. Coal made 
up a proportion of 28 per cent. of the total tonnage, 
iron over 24 per cent., lumber 23.8 per cent., agri- 
cultural produce 16.5 per cent., products of various 
mines and quarries 2.2 per cent., and general 
freight 5.5 per cent. The higher priced freights go 
by railroad, but there can be no question of the 
influence of the lake steamers as competitors, even 
for this class of cargo, in keeping down rates. Over 
53 per cent. of the Lake Superior traftic is in iron 
ore. The figures given do not include the trade to 
or from Canadian ports. 


BirMINcHAM Hypravtic Suppty. 

A new high-pressure hydraulic plant, constructed 
by the Corporation of Birmingham, was inaugu- 
rated on Saturday last, 17th inst., by the mayor of 
that progressive town. The public had been en- 
couraged to use water for this purpose for several 
years, but the pressure was very small, and conse- 
quently a large quantity of water was needlessly 
wasted. This led to the consideration.of the sub- 
ject, and a year or so ago arrangements were made 
for the construction of high-pressure plant. In a 
previous issue we gave information regarding the 
matter (see ENGINEERING, vol. 1., page 612), and as 
we hope to illustrate the plant in a future issue we 
shall content ourselves with mentioning the prin- 
cipal details. The machinery consists of three 
hydraulic pumps supplied by the Chester Hydraulic 
Engineering Company. One pump is of 20 horse- 
power and two of 35 horse-power, each driven by 
an independent Crossley gas engine supplied direct 
from the gas mains. The plunger in the smaller 
pump is 23 in. in diameter, by 9 in. stroke, and in 
the two larger 3 in. in diameter by 12 in. stroke, 
each worked from crankshafts making 49 revolu- 
tions per minute, and driven by steel pinions work- 
ing into mortise wheels. The power is contributed 
from the gas engines by leather belting. The pumps 
draw water from 6-in. mains, and the pressure may 
be either 40 lb. or 80 lb. to the square inch, and 
they deliver the water at 7301b. pressure into two 
6-in. high-pressure mains laid in two different direc- 
tions through the city. These mains are connected to 
two accumulators of cast iron, with cast-iron rams 
18 in. in diameter and loaded with 84 tons. There 
are at present 80 hydraulic lifts in the city, sup- 
plied at nominal pressure from the mains, or at 
le omapege from machinery in private premises. 

ifts at present in use can be adapted to the high- 








pressure by intensifiers. It is pointed out that a 
lift which now costs 16]. or 171. a year would cost 
13l. under the new system, and the saving to the 
Water Commissioners would be the difference be- 
tween the cost of 7000 and 70,000 gallons of water. 
The saving on a lift now costing 251. a year would 
be about 9/. a year. Twelve persons can be raised 
40 ft. at an outlay for water of 1d. The station 
has been planned by and erected under the super- 
vision of Mr. J. W. Gray, M.I.C.E., engineer to 
the City Water Department, in conjunction with 
Messrs. Henry Lea and Thornbery, consulting 
engineers, Birmingham. 


THe Mannine or British Mercuant Suips. 
In British seagoing ships there are 213,374 
persons employed, a greater number than at any 
previous date. This is 10.4 per cent. more than 
ten years ago, but at that time there had been a 
relapse, for the increase on 1870 is only 9.4 per 
cent. ; on 1860, 24.4 per cent. ; and on 1852, 34.7 
per cent. The rate of increase during the past 
twenty years has therefore been slower than for- 
merly. But the more effective method of com- 
parison may be in the proportion of persons em- 
ployed per 100 tons of shipping. This proportion 
has greatly decreased—from 4.36 in 1854 to 2.98 
ercent. in 1890. In the home trade there has 
een an increase from 5.12 per cent. to 6.72 per 
cent. ; but in foreign vessels the ratio of men has 
gone down by athird. These figures afford some 
idea of the advance made in labour-saving appli- 
ances ; but the fact that the average size of vessels 
is greater, tends to the same result. The decrease 
is most decided in the case of steamers—from 7.47 
to 3.02 per cent. as against 4.17 to 2.91 per cent. 
per 100 of sailing tons. In steamers in the foreign 
trade, there is now only one man where there were 
nearly three in 1854. In ships it is one man to 
two. The extent of employment does not there- 
fore increase in the same ratio as the tonnage. 
In view of the condition of the labour market it 
is also unsatisfactory to note that the number 
of foreigners is in increasing ratio to the total 
employed. From 1852, when there were 3.7 
per cent. of foreigners to the total, there was a 
pretty steady increase to 1864 with 12.6 per cent. 
The numbers dropped to 9.76 per cent. in 1871, 
the year of the Franco-German War, which is more 
than a coincidence. From that time the propor- 
tion increased to 1883, when it was 16.42 per cent. 
Now it is 14.63, at which it has stood for two 
years. Wages are not much higher in the case of 
officers and petty officers, but it is likely that sea- 
men’s wages have increased, although there is no 
official data regarding the latter. In vessels under 
500 tons, first mates’ wages have increased by from 
14 to 18 per cent., second mates’ by about 22 per 
cent., and boatswain and carpenter by a third. In 
vessels under 1000 tons, first mates and carpenters 
in ships have received advances, but all others have 
lost the increases they had two or three years ago. 
With the exception of the first mate of steamers 
and the second mates of steamers and ships, all 
officers in vessels of 1000 tons and under 1500 
tons have improved upon their position in 1850. 
In vessels of larger type the tendency is towards 








decreases. The following Table gives the months’ 
salaries in shillings : 
Sail. 
; ] 
First | Second | Third | Boat- | Car- 
ie Mate. Mate. Mate. swain. | penter. 
500 | 120 85 — 81 95 
1000 | 140 92 61 87 110 
1500-150 99 72 94 113 
2000 | 158 106 75 95 119 
Over2000 | 170 111 78 9 | 120 
Steamers. 
500; 146 10 , — 100 | «(112 
1000 | 176 122 94 102 114 
1500 | 183 132 | 105 105 123 
2000 205 144 | «106 105 123 
240 167 130 112 127 


Over 2000 | 


It is interesting as reflecting on the thrift of the 
sailor to mention that the amount banked by the 
men in the Board of Trade Bank has very steadily 
advanced to 71,780/., the most recent return (1889) 
showing a considerable increase; while 64,7911. 
has been paid. Post Office orders to the amount of 
456,0921. were issued in 1889-90 and 454,358/. paid. 
These latter sums represent the money sent home. 








THE Porta Cement Works BreMEN.—In ENGINEER- 
ING, pages 60 and 61 ante, Porta Cement Works at Bre- 
men, should have read Porta Cement Works Bremen. 





NOTE ON THE COMPARISON OF STEAM 
VESSELS. 
To THE Eprror or ENGINEERING. 

Sir,—Mr. Jones certainly states admitted truths when 
he informs your readers, ‘‘designers of steamers and 
marine engineers, doubtless, already receive much assist- 
anee from a study of the performance of existing vessels,” 
and again, ‘‘the comparison of vessels of different size is 
not, however, easy without special calculation in each 
case, 

But it is a different matter when, on the authority of 
the late Dr. Froude, Mr. Jones writes a number of pro- 
positions, which simply beg the question on the most im- 
portant point of the inquiry. These propositions are 
nothing but consequences of, and assertions of the prin- 
ciple; in steamship propulsion, the resistance varies as 
the square of a lineal dimension, multiplied by the square 
of the speed; ignoring the consideration, if this hypo- 
thesis were true, the numerical results of the old Ad- 
miralty formule would, also, be true and incontestible, 
and his investigation altogether uncalled for. 

I have often asserted, the principle of the Admiralty 
formule is strictly true, and correctly stated by Sir 
Isaac Newton fully 200 years ago; only they were sub- 
sequently vitiated and rendered worthless and misleading 
by the importation into them of this hypothesis, as to 
the resistance involved in Mr. Jones’s proposition, which, 
in point of fact, were proposed by an eminent French 
savant, the late Professor Reéch, many years before — 
were discovered by Dr. Froude. Properly interpreted, 
Sir Isaac Newton’s proposition implies that the relation 
between the displacement, speed, and developed power 
in a steam vessel is expressed by an equation of the 
general form : 

a 
thet 
In which X and a are two constant quantities. Hence, 
by well-known mathematical principles, to determine 
these for a given vessel, the data, under exactly the same 
circumstances at two different speeds, are a necessity. 
Mr. Jones has quoted one experiment on each of two 
yachts, as follows : 


** Fair Geraldine.” ** Capercailzie.” 


LengthL ..  .. = 140.75 183.83 
Displacement D .. = 258.0 491.0 
SpeedV .. = 117 13.02 
Power E = 330.0 600.0 


From which we have é 

z 

For Fair Geraldine, log Ad =.0033, 
3 

for Capercailzie, log D*V — 0489. 


7 
“ 


Now it is obvious if in both vessels D3 and V were 
taken of the same value, E in the Fair Geraldine must be 
a larger number than the E of the Capercailzie, the 
logarithm of their ratio, obviously .0489 — .0038 = .0456 = 
log. 1.1110. In other words, the Fair Geraldine type, 
requiring one-ninth more power than the Capercailzie 
type ; so that from the first term of the equation we can 
draw definite conclusions as to the comparative efficiencies 
as measured by the comparison of the power required to 
propel the same displacement at an assumed speed. It 
seems difficult, however, to convey an idea of the uncer- 
tainties connected with a solution of the problem if pre- 
viously we have not attained certainty as to the law of the 
resistance and the consequential law of the power, which by 
Newton’s principle, Scholium to the third law of motion, 
will be found satisfied by the equation: Log EK = Log 
D3 V +(V-—X) a. Or to illustrate by special values 
refer to two vessels quoted by Mr. Jones: 

For Charles Quint: Log E = log (2478) V + (V- 
13.94) .0843. 

For H.M.S.S. Iris, fourth set: 
V+(V — 11.795) .0734. 


** Charles Quint.” 


Log E = log (3290)3 




















The test : 
Trial speeds V o * ME 13.42 9.82 
Subtract X .. -- = 18,94 13.94 13.94 
1.17 — .52 — 4.12 
Product by .0843 .. = .0986 — .0439 — .3473 
Add, log (2478)° 2.0365 2.0865 «2.0865 
Pores Capa ee = L178 1.1278 -9921 
Sum, or log E = $.3144 3.1204 2.6813 
os  ée = 2062 1319 480 same as 
trial data. 
Again, for 
H.M.S.S, “ Iris” (Fourth Set of Experiments). 
Trial speeds V.. = 18.59 15.75 12.385 8.32 
Subtract X.. = 11.79 11.795 11.795 11.795 
Differences : 6.795 8.955 59 —3.475 
Product by 0734 = -4983 -2903 -0434 — .2551 
Add, log (3200)°.. = 2.1103 2.1103 21103 2.1103 
a -. = 1.2693 1.1973 1.0931 9201 
Sum, or log E = 3.8784 3.5979 3.2468 2.7753 
o's a 7557 3962 1765 596 
By data .. 7556 3958 1765 596 


For these figures, the agreement is, practically, perfect. 
I have, however, to explain : Mr. Jones quotes, 18.573 and 
15.746, 7714 and 3958, as the speeds and powers for the two 
highest speeds. My speeds, which differ slightly, I 
elleve, are the values published by Mr. Wright in the 
Transactions of the Institution of Naval Architects with 
one slight exception. I have altered the third speed, there 
given as 12.48, into 12.385, a difference of about one-tenth 
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of a knot. I justify this by the consideration; the 
formula, obviously corroborated by three out of the four 
experiments, is more likely to be accurate than observa- 
tions made under the usual conditions and subject to tidal 
and wind drift. 


Arrochar, July 10, 1891. RosertT MANSEL. 





CIRCULATION OF WATER IN BOILERS. 
To THE EprTor or ENGINEERING. 

Sir,—I beg again for permission to answer Mr. Thom’s 
remarks about inaccuracy. 

Mr. Thom should state definitely what he considers to 
be an accurate statement of the circulation of water in 
boilers. He says that I have failed to demonstrate it. 
I can only say that I explained clearly and fairly the 
views I held of the system ; indeed, as I thought, under- 
standable by the most common intellect of any tyro in 
engineering. Mr. Thom refers me to the discussion on 

r. Yarrow’s paper on “‘ Boilers,” and mentions the 
name of Mr. Durston. 

I may at once remind Mr. Thom that in a previous 
letter I stated that I had not any experience with fault 
constructed or designed boilers. The marine boilers wit 
which I have been connected were, fortunately for me, 
made by some of the best firms in this country. 

I venture to say that Mr. Thom is indiscreet in putting 
forward Mr. Durston’s statement about boilers in the 
Navy. What Mr. Durston stated at the meeting is, I 
think, not creditable to the Navy, in so far that there 
are boilers in the Navy with restricted circulation cf 
water through faulty construction; also, that he did not 
know how to cure the fault until Mr. Seaton told him. 
Mr. Durston further says that he built bricks against the 
tube-plates to give more water to the tubes. Was not 
the putting in of bricks against the tube-plates an excess 
of caution? He also says that he got within 84 per cent. 
to 124 per cent. of the contract power from the cobbled 
boiler ; and, I should say, taking the mean of the loss 
from the reduced heating surface, shows it to be equal to 
the quantity reduced, viz., 10 per cent. loss. 

On the other hand, taking into accoun: the hundreds 
of steamers that have been built for the merchant service, 
and which are fitted with boilers working daily at a 
pressure of 150 lb. or higher, and, no doubt, with sufficient 
circulation in them, is it not pleasing to find that their 
machinery can go for weeks and months without a break- 
down or the scorching of tube-plates or the scalding of 
furnacemen ? We never hear of merchant steamers on 
trial trips scalding their men through faulty boilers. 

In reference again to Mr. Durston’s statement of his 
boilers, I cannot for a moment understand what in- 
struction we are to receive from it. What does Mr. 
Thom wish us to know? 

Mr. Durston comes forward and says that his boilers 
are defective through restricted water spaces, and that he 
cobbled them to make them workable. What does all 
this prove? It does not prove that the boilers of the 
merchant service are defective, or in any want of cir- 
culation. 

It must be understood that defective boilers treated in 
the manner described by Mr. Durston, are defective in 
so far as the inside tubes which remain are affected by the 
restricted water spaces; perhaps not to the same extent 
as before, still the boilers are not safe or correct until all 
the tubes are removed and the pitch of the tubes adjusted 
to what is known as safe. 

I think that what I have already stated is correct con- 
cerning merchant steamers’ boilers, viz., that they have 
always sufficient circulation for their requirements, and 
do not require tubes to be taken out or fads of circulators 
put on for assistance. 

T am, Sir, 
Yours respectfully, 
ADAM Mite, 
11, Queen Victoria-street, E.C., July 21, 1891. 








IRON ORE CONCENTRATION. 
To THE EprTor oF ENGINEERING. 

Srr,—Having had practical experience in the concen- 
tration of ores, and amongst them, hematites, I cannot 
see the reason why ironmasters are content to waste fuel 
in smelting 50 per cent. ores, when they might easily as 
well insist on having them concentrated up to 55 or 60 
per cent. Say they combined and insisted on 55 per cent. 
metallic iron as a basis, and adopted a sliding scale of 4d. 
per unit up or down, they would be amply — with 
native ores of the required quality, and on high grade 
ores carriage would not stand in so high a proportion to 
the pig iron as ot premnt, and the cost of fuel would also 
be greatly reduced. Surely this should weigh somewhat 
with smelters, and where they own their own mines it 
would pay them to erect their own machinery. 

On the other hand mineowners would send out the best 
ore they can produce, either in a natural or concentrated 
state, and Spanish and other imported ores would be less 
used, thus allowing British iron to be made from British 
ore if a high basis was insisted on. 

Where there is a regular output of ore there is no real 
reason for the purchase of machinery, as there are several 
firms who will erect the necessary plant, and treat the 
ore at a fixed price per ton, guaranteeing the results. No 
machine yet designed will treat all classes of hematite 
alike, | therefore it is desirable that the ore be seen in 
bulk before arranging for its treatment, but beyond this 
there is nothing to prevent the free use of any machinery 
used in dressing iron ores. There is no secret either in 
the matter, as with the exception of the scouring cylinder 
necessary for wet or sticky hematites, iron ore plant is 
practically the same as that for copper, and any compe- 
tent mechanical engineer could arrange the parts so that 
lifting the ore during the process cculd be avoided as 





much as possible. A little practical knowledge of the 
material which would be treated is of advantage, but this 
is not actually necessary, although desirable. 

As to what can be done in concentration the por > | 
results will give some idea. Taking a siliceous ore whic 
in its crude state averaged 36.90 per cent. metallic iron, 
39.03 per cent. siliceous insolubles, and 7.94 per cent. 
moisture, in concentrating with very badly arranged 
machinery, the resultant concentrate gave an average 
on forty-one analyses of 51.10 per cent. metallic iron, 
20.30 per cent. siliceous insolubles, and 3.64 per cent. mois- 
ture, showing a loss in weight of 4331 per cent. in 
the process. The best selected hand-picked samples 
of large grains free from spar only gave 54.10 per cent. 
metallic iron, 19.24 per cent. siliceous insolubles, and 
1.3 per cent. moisture, so that really this concentrate 
was not bad without crushing. Crushed samples, which 
passed through a ;-in. screen, gave 57.81 per cent. 
metallic iron and 14.47 per cent. siliceous insolubles ; 
crushed to pass a }§in. mesh, the result was 56.92 per 
cent. metallic iron, and 17.33 per cent. siliceous insolubles. 
Everything passing through a 7; in. mesh screen was 
treated in a buddle, the fine ore (slimes) giving 65.40 per 
cent. metallic iron, 3.18 per cent. siliceous insolubles, and 
3.06 per cent. moisture. Great waste occurred in this 
plant as quite 3 per cent. of the metallic iron was wasted 
owing tothe want of a crusher, and to defects in the 
parts of the machinery. Had a Gates ore-breaker been 
used, and the whole of the ore broken to pass a 1-in. 
meshed screen, the results would have given from 55 to 
56 per cent. metallic iron, and 14 to 16 per cent. siliceous 
insolubles on the average of the analyses of the concen- 
trate, or about 6000 tons bulk. 

In a future letter I will give a brief description of an 
arrangement to treat some particular ore, if it is thought 
of enough interest. 

Yours faithfully, 


Walton-on-Thames, July 21, 1891, 


J. May. 








THE GUN FAILURE ON H.M.S. ‘“‘CORDELIA.”’ 
To THE Epitor OF ENGINEERING. 

Str,—The subject of the bursting of gun in ship Cor- 
delia seems to be slurred over by our naval authorities in 
a very dangerous manner. 

By a letter in The Engineer it seems that the gun burst, 
not from mistreatment, but simply from being by construc- 
tion unfit for use. 

It seems also that no information can be obtained by 
the House of Commons ; some six deaths and injuries to 
jive more men lie at some one’s door. 

I should like to know, and so would many more, is it 
Elswick or Woolwich, Armstrong or Maitland, to whom 
this catastrophe is due ? 


Gray’s Inn-lane. C. Wort iry. 





THE FIRE ON THE “CITY OF RICHMOND.” 
To THe Eprror OF ENGINEERING. 

Srr,—We need hardly say that your correspondent 
‘* Asphyxia,” in his belief that fumes from boiler furnaces 
and those issuing from a burning hold are equally deadly 
to fire, is all at sea. We should be happy to demonstrate 
to him the efficacy of the former, and he would then 
understand why the filling of a burning hold with such 
fumes, so as to expel all other atmosphere and prevent 
the ingress of fresh air, is not at all “‘an absurdity,” as 
he has hitherto believed. 

His suggestion that ingress of fresh air should be pre- 
vented by hermetically closing a hold might be of value 
if it were practicable. But an attempt to render a ship 
safe on this system would involve considerable expense, 
and unless it were done in a manner certain to be perfect 
and permanent, some other means of fire extinguishing 
would be wanted for use after it had failed. 

** Asphyxia” is evidently not aware that in the fire 
a on the Hyzna no fan or other working parts 
are employed, and that the apparatus is fitted to ocean- 
going steamers without sacrificing any useful space. 

We are, Sir, yours faithfully, 
CoATES AND CARVER. 

3, Cross-street, Manchester, July 20, 1891. 











PORTLAND CEMENT. 
To THE EDITOR OF ENGINEERING. 

Sir,—The account in your last issue of the Porta 
Cement Factory at Bremen is specially interesting as 
describing the process of manufacture in places where 
chalk is wanting, but some further particulars would be 
useful. The fortunate accident which gives to the makers 
in the London district abundance of friable chalk (car- 
bonate of lime) in close proximity to the clay, affords 
facilities for mixing the two ingredients, which are, I 
believe, available nowhere else in the world except at the 
Isle of Wight and Boulogne. In the numerous places 
abroad where cement is manufactured chalk must be im- 

rted or limestone, sea shells or some equivalent used 
instead, and in order to obtain lime friable enough for 
mixing the limestone must be burnt. What is the cost 
of this burning, which is quite unnecessary in the London 
cement? In your description of the Bremen factory it is 
further stated that water is added to the mixture of lime 
and clay in order to render it plastic for moulding into 
bricks preparatory to the drying and final calcining. 
Presumably the water quickens the lime, and, therefore, 
the calcining is not only necessary for producing the 
clinker, but for revivifying the lime which has lost its 
virtue in the quickening. This again is unnecessary in 
the English cement. 

The cost of packing and carrying cement to foreign 
countries is so. great in proportion to itsoriginal value, 





that continual attempts are made to manufacture it in 
the country of consumption, but almost always under con- 
ditions similar to those at Bremen. Information would, 
therefore, be even more interesting to engineers abroad 
than to those at home. The manufacture of cements, 
more or less hydraulic from natural mixtures, such as 
blue lias, need not be discussed, as such cements are 
variable in their quality and do not possess all the pro- 
perties of real Portland cement. 
Ewine Martueson, M.Inst.C. E. 
13, Walbrook, London, July 20, 1891. 





SUBAQUEOUS FOUNDATIONS. 
To THE Eprrok oF ENGINEERING. 

Srr,—A Manchester paper states that a German engi- 
neer has devised a new method of providing a foundation 
under water. By means of a powerful jet of compressed 
air he drives dry cement down into the sand or mud at 
the bottom of a stream; the action of the water imme- 
diately fixes the cement, and it becomes like solid rock. 

We should like to know if any of your readers have 
adopted this method, and, if so, with what results. 

Yours truly, 
GOLDSMITH AND Son. 

63, Faulkner-street, Manchester, July 22, 1891. 





FOX’S CORRUGATED FURNACES. 
To THE EprrTor or ENGINEERING. 

Srtr,—We beg to inform you that as the result of a 
recently completed series of experiments on the resistance 
to collapse of Fox’s corrugated boiler furnaces, the follow- 
ing alterations of formula for calculating the working 
pressure of our furnaces have been officially intimated to 
us by the Board of Trade and Lloyd’s Registry. 

The Board of Trade formula is altered from 


12,500 x T 14,000 x T 
ee ee ae we, 
D " D . 


T=thickness in inches. 
D=mean diameter of furnace. 
W P=working pressure in pounds per square inch. 
Lloyd’s formula is altered from 


1000 x (T—2) _w 1254% (T—2) _ x 
D P to a =W P. 


T=thickness in sixteenths of an inch. 
D=greatest diameter of furnace. 
W P=working pressure in pounds per square inch. 
Your faithfully, 
Tue Lerps Force Company, Limirep. 
Leeds, July 21, 1891. 





THE AUDLEY WATER WORKS. 
To THE EDITOR oF ENGINEERING. 

S1r,— Your known love of accuracy leads me to believe 
that you may be glad to have one or two points corrected 
in connection with your description (on page 63) of the 
pumping plant at these works. Before calling attention to 
any errors, however, I may give asomewhat fuller account 
of the general scheme, which was designed by Messrs. 
Ford and Slater of Burslem, to supply a population of 
about 13,000 people with a volume of 20 gallons per head 
per day, or in all 260,000 gallons per day. There are 
about 13 miles of mains, ranging from 8 in. for the rising 
main to 2 in. for the smaller distributing mains, and these 
have been laid as much as possible in zones and with 
circle connections and wash-outs at all dead ends, as 
recominended by the late chief inspector of the Local 
Government Board. Air valves are provided at suitable 
intervals in the rising and principal distributing mains, 
and the district being almost wholly situated over 
coal measures and workings, it was deemed desirable, 
at my suggestion, to adopt a wrought-iron reservoir of a 
type similar to those used for the storage of petro- 
leum in bulk. The machinery consists of a two- 
crank compound horizontal condensing engine, taking 
steam from two plain Lancashire boilers working 
at about 90 1lb.; the high-pressure slide valve has 
an adjustable cut-off valve at back, and the engine 
drives the pumps by means of mortice gearing, about 3 
to 1, with a hunting cog. The pumps, which are not 
three-throw — as described, are of the double 
bucket type (driven, however, by a three-throw crank) the 
two outer cranks being opposite the centre crank. This 
type of pump was adopted as it admits of the whole of the 
working parts of the pumps being withdrawn from above 
in the event of the well Gaconsine drowned out, and if 
properly ——— it gives good results; the pump- 
rods are Credenda steel tubes, which have the advantage 
of lightness combined with rigidity. The eccentric- 
rods of the engine are also of Credenda steel tubes. 
An annular air vessel is provided at the level of the 
working barrel near the bottom of the well that the 
shock of so high a column of water should be taken off 
at the bucket level. I also provided a foot valve of large 
area and small lift to the pump, that the weight of the 
column of water might be carried by the foot valve 
instead of by the cranks and rods at the moment of pass- 
ing centres. It was my intention also to have provided 
a second air vessel near the check valve at engine-house 
floor level, or about 95 ft. from bottom of well, and also a 
small air-pressure pump to force air to the lowest air 
vessel to insure both air vessels being charged with air, 
as relying on the gas in underground water for charging 
air vessels is not safe with such extreme heads as 500 ft., 
and any provision for air to be sncked in by the movement 
of the buckets would probably be useless, as the working 
barrel is frequently far below water level in the well. 

The condenser (with Masterman’s patent diaphragms) 
consists of a wrought-iron casing of t boiler 9 with 
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flanged tubeplates at about 14 in. from each end; in these 
tubeplates are Credenda steel tubes galvanised with tin. 
The water circulates between the tubeplates round the 
outside of the tubes, which are thus exposed externally 
to a pzessure of 230 lb. static pressure, besides shocks, 
per inch, whilst the steam enters the interior of the 
tubes by means of a flanged opening at the top of 
the condenser beyond the tubeplates. The two covers 
at each end being exposed only to exhaust steam, do 
not require much bolting on, in fact the vacuum helps 
to keep them in place, and the covers being easily re- 
movable the interior of the tubes can be easily kept free 
from grease; sand wash-out cocks are provided beneath 
the water space. The steam part of the condenser is made 
se as to drain itself into the air pump suction pipe, and 
the working barrel is below the level of the condenser; the 
air pump has a loose bucket ring which acts as an auto- 
mitic valve, as in Messrs. Simpson and Strickland’s 
air pumps, and this, together with the large surface of 
the condenser, should insure a very perfect vacuum. 
In conclusion, I may mention that every part of the 
machinery, including boilers, engines, pumps, and con- 
denser, to which the patent ——_ were adapted, 
and the tubbing of the well (which consisted of three 
segments to each circle, twenty circles in all, each 5 ft. 
deep), was designed by myself during the time I was 
managing partier at th works, and was for the most 
part completed and some of the machinery was stationed 
at Audley before I severed my connection with the 
business at the end of October last. I mention these 
facts as I am, and have always been, most willing to 
give honour to whom honour is due, and for that very 
reason, when I have myself done the work, I prefer to have 
my name rather than that of another (whose chief con- 
nection with the contract was supervising the laying of 
the water mains) mentioned in connection with it. 
Your obedient servant, 
STEPHEN Harpine TERRY. 

Hednesford, Staffordshire. ; 

P.S.—I may say that the successful carrying out of the 
scheme, and indeed its inception, was very largely due to 
the perseverance of the energetic chairman of the Audley 
Local Board, Mr. F. Rigby, whose geological knowledge 
largely assisted the enterprise. 








THE SIEMENS FURNACE.* 


By Mr. Rosert ADDIE, lear Iron Works, 
Coatbridge, N.B. 

In taking for the subject of my paper to-night some 
chemical phenomena of the Siemens furnace I propose to 
confine myself principally to those decompositions which 
take place in, or at the furnace itself. The process for 
the production of the producer gas, and the chemical de- 
compositions in its production, are so well known that I 
need not take up your time by its description. 

The ordinary open-hearth Siemens furnace may be 
briefly described as a large rectangular box, in the upper 

art of which there is the melting chamber, and in the 
ower part the chequers, or regenerating chambers, for 
the purpose of preheating the supply of gas and air, pre- 
vious to their entry into the furnace, to which they are 
connected; fsuitable connections are also made, between 
these chambers, the gas producer and chimney flue, by 
means of suitable valves, which allow the current of gas 
and air being reversed so as to pass through the furnace 
in an opposite direction; the regeneration, or preheating 
of these gases, is too well known to need description. 

Now to turn to the melting chamber or furnace proper; 
it is an oblong chamber, supported on cast-iron plates, on 

irders priors Pham across the top of the regenerators, and 
aving five or more ports or openings at either end, two 
being gas ports at about a foot above the level of the 
molten charge in the bath or hearth of the furnace, and 
three being air ports, which are situated above the gas 
ports, and set at such an angle as to deflect the stream of 
as on to the surface of the molten charge in the bath. 
he whole is covered in by means of a flat arch of best 
silica bricks, the walls or linings of the furnace being 
made of the same materials. The ports of the furnace are 
also lined with silica bricks, and those ends which open 
into the furnace are often faced with large silica blocks. 
The following being perhaps average analyses of these 


bricks and blocks as used in some Scotch steel works : 
Eglinton Glenboig 

Silica. Silica. 

Blocks. Bricks. 

Silica 96.72 96.16 

Alumina <A 1.50 1.96 

Oxide of iron ... 1.36 ‘ 
Lime and magnesia traces lime 1.88 
magnesia traces 
Total ... 99.58 100.00 


It will be noticed that the percentage of lime and 
magnesia is somewhat low in these examples, as at very 
high temperatures they exercise a fluxing effect if present 
in any quantity. Lime, however, in the form known as 
milk of lime, is useful as a material to bind the silica 
together ; oxide of iron also tends to exercise a fluxing 
effect, but if alkalies are absent can be present to below 
3 per cent. The furnace being now built and lined, the 
bottom may be put in, which in the first place often con- 
sists of a layer of brick upon the top of the cast-iron 
singe which form the lowest point of the melting cham- 

t; then over these is placed a layer of ganister and 
fine fireclay, often mixed with powdered silica bricks ; 
then the furnace is heated up until this is dry, and the 
true bottom is then put in, which consists in the acid 


° Paper read before the City Analysts’ Society, 
Glasgow. 








confining myself, of thin 


rocess, to which I pro mys 
Ih ich the following is an average 


ayers of white sand of w 


analysis : 
Silica ... es ne 96.22 
Tron oxide and alumina 1.64 
Lime and magnesia... traces 
Combined water 2.14 
Total 100.00 
This is mixed with a varying proportion of red sand, 


having in its composition a certain proportion of iron 
together with alumina and magnesia, and the mixture is 
allowed to harden, by reason of the iron, &c., in the red 
sand partially fusing and so forming a binding material 
for the white sand. This is continued until the bottom 
and sides or ‘‘banks” of the furnace have been built up 
to the required shape, which is almost that of a basin. 
The taphole or hole for letting out the finished steel is 
now cut out, smoothed over, and again filled up with a 
mixture of anthracite coal or coke and white sand, 
beaten tightly together and the outside finished off 
with a layer of fireclay, or ganister. The bottom 
and banks of the furnace are now soaked with melted 
slag, after which the furnace is ready for receiv- 
ing its charge, which may be greatly varied accord- 
ing to the process used; for instance, in the original 
Siemens-Martin process a very small _ rtion of pig 
iron was charged into che furnace, and placed so as to 
cover the bottom and banks of the furnace, and so pro- 
tect them from the action of the steel ae which was 
placed on the top, the whole being then melted together, 
scrap being added from time to time until the charge 
was brought to the required state ; a certain proportion 
of manganese was then added in order to decrease red- 
shortness, and the charge tapped into ingot moulds. 
The process now chiefly used, especially in the Scotch 
steel works, called the “ pig and ore process,” is a modi- 
fication of this, owing to the difficulty of keeping such a 
large supply of scrap iron of the necessary quality at 
hand, andjis as follows: The proportions of pig iron and 
scrap may vary greatly, but they are commonly used in 
the proportions of about 70 per cent. pig iron to 30 per 
cent. scrap. The pig iron is first charged into the furnace 
usually by means of long paddles called “‘ peels,” an 
arranged so as to completely cover the sand bottom and 
banks, the scrap is then placed on the top of it, as, were 
this not done, and some steel scrap allowed to get on to 
the bottom and melt there, it would be liable to form a 
hole in it as it is melted, by reason of some of the iron 
in the scrap combining with the silica in the sand of the 
bottom forming a silicate of iron, thus: Fe+O+Si0,= 
FeOSiQ., which floats away as slag orcinder. The same 
corrosive action is apt to occur when the pig iron used 
contains a high percentage of manganese, the manganese 
combiaing in the same manner with the sand of the 
bottom and forming a silicate of manganese, or perhaps 
rather a double silicate of iron and manganese which 
goes off as slag. When the furnace is charged the doors 
are shut down and the charge allowed to melt, the course 
of the gas and air being reversed about every half-hour 
or so. Before passing on to consider the reactions which 
take place when the charge is melted, let us look at the com- 
position and thechanges which take place in the producer 
as, in its passage through the flues and the furnace. 
On first coming out of the Siemens gas producer it has a 
thick yellowish appearance and a strong tarry smell, 
being in fact chevatl oie tarry matters to a large extent, 
some of which are deposited in the flues as the gas cools 
down. Assuming that the furnace has been already 
heated up by means of the gas, the changes which take 
place in its composition are as follows : 

It first passes through the flues and deposits some of its 
Pirin 8 soot and tarry matters, then through the 
furnace check valve, and reversing valve, into the alread 
heated regenerator, where it is partially decomposed: 
The hydro-carbons being decomposed with a deposition 
of carbon, free hydrogen being given off ; then a union of 
the deposited carbon takes place ; first with any oxygen 
in the watery vapour contained in the gas, forming car- 
bonic oxide and carbonic acid; secondly, a union with 
the carbonic acid in the gas forming carbonic oxide, and 
part of it being left as deposited carbon. The following 
are a analyses taken from the flues and regenera- 
tors of a Siemens furnace by means of a long tube : 

Sample of Producer Gas. 
1. Taken from the flue near producer before entering the furnace. 
ttom of the regenerator. 

















“ ” ” 
», __ top of the regenerator. 
One | Two Three 
— per Cent. | perCent. _ per Cent. 
Carbonic acid 62 | 5.60 7.36 
Oxygen on ee we 4 -52 -40 
Ethylene, propylene, and .4 not not 
butylene .. “a a ‘a estimated estimated 
Carbonic oxide 216 21.88 21.88 
Hydrogen . od 7.2 7.04 7.56 
Methane «e ee . 3.2 | 3.56 2.60 
Nitrogen eae ad 62.0 61.40 | 60.20 
Total .. 00 100.00 | 100.00 


- 100, 





| 

It may be thus summed up: 

That the methane has been partially broken up by 
reason of the high temperature. The free hydrogen has 
also received an additional quantity from the decomposed 
hydro-carbons, the carbonic acid has increased in quan- 
tity, also most probably deriving its carbon from the 
broken up hydro-carbons and its oxygen partly from the 
free oxygen present in the gas, and partly from the 
oxygen present in the watery vapour contained in the gas. 
The carbonic oxide remains unchanged. However, the 
changes which occur in the different percentages of the 








constituents of the gas are so slight, that for practical 
purposes we may consider that the gas passes through the 
regenerators unchanged, save in temperature. 

he gas after passing through the regenerators enters the 
furnace by means of the gas ports, and is deflected on to 
the surface of the metal by means of the current of air, 
also preheated, which enters above it. From this point 
the process is chiefly one of oxidation, for, during the 
melting period, there is oxidised in the charge of pig iron 
and steel scrap by means of the current of gas and air: 

1. About a quarter to half of the silicon and about a 
third of the manganese forming silicates and oxides. 

2. From a quarter to half of the carbon, combining 
with the oxygen in the air and gas to form carbonic oxide 
and carbonic acid; the remainder of the graphitic carbon 
combines with the iron to form a carbide of iron, probably 
Fe,C, as the tendency in pig iron to enter into com- 
bination with carbon increases as the silicon gets low. 
Also (3) at this period a small percentage of iron is oxi- 
dised. All this will be better wth wer vom tel the follow- 
ing example of a 20-ton charge, consisting of 14 tons of 
pig iron and 6 tons of steel scrap, the whole having the 

ollowing composition : 


Pig Iron and Scrap when Charged into Furnace. 


Per Cent. 
Combined carbon _... ies ns < .30 
Graphitic _,, = “te pa = 3.70 
Silicon ... ite 2.08 
Sulphur 02 
Phosphorus .. a -046 
Manganese ... a a aa - 72 
This, when melted, had the following composition : 
Per Cent. 
Combined carbon 1.755 
Graphitic __,, “a “id Sas < none 
Silicon ... 1.350 
Sulphur -020 
Phosphorus <a -046 
Manganese ... a 396 


Any slag present on the melted charge was very fluid 
and black in appearance. After the charge is melted and 
thoroughly mixed it lies in the furnace undisturbed, save 
by the escape of small bubbles of carbonic oxide from its 
surface. Under these conditions the treatment of the 
molten mass in the open-hearth furnace, in order to 
achieve the oxidation of the metalloids, would be a very 
slow process, seeing that combustion takes place on the 
surface alone. But as there exists in pig iron from 6 to 7 
per cent. of powerful reducing agents, such as carbon and 
silicon, these are employed to reduce oxide of iron instead 
of being uselessly wasted. In order to achieve this end 
iron ore, usually the kind known as campanil, although 
any other kind would do, as free from sulphur and phos- 
phorus as possible, and containing as large a percentage 
of iron, existing as oxide or peroxide, as can be obtained, 
is added carefully to the charge. ‘ This causes the surface 
of the charge to froth up as the ore melts. Also reddish 
fumes are given off, which are due to the oxidation of the 
manganese, both in the ore and in the bath of metal, as 
the manganese is oxidised before the carbon and silicon. 
Then as more ore is added the surface of the metal and 
slag froth up, and rise about 10 in. or 12 in. above their 
former level ; when this frothing subsides a little more 
ore is cautiously added, when the same phenomenon 
occurs again, ore being carefully added to the furnace at 
intervals, care being taken not to let the surface of the 
charge rise too high. After half an hour or so the surface 
of the molten mass begins to move from the cooler end of 
the furnace towards the end from which the gas and air 
are coming, in much the same manner as water circulates 
when heating ; this is usually technically called “ coming 
through the boil,” and for its duration depends upon the 
percentage of manganese contained in the pig iron and 
scrap used, as a great quantity of fumes of am of man- 
ganese, together with a very small quantity of carbonic 
oxide, are given off during this period from the surface of 
the bath of metal ; manganese takes up oxygen prior to 
carbon and silicon, and the metal cannot boil or give off 
much of its carbon as carbonic oxide or carbonic acid 
until all the manganese has been removed from it, and it 
has practically been found that a charge of Scotch pig 
iron containing a high percentage of manganese, say 
1.2 per cent. or more, both takes much longer time and 
consumes more ore before it boils than a charge of pi 
iron made, for instance, from Cumberland ores, and whic 
would contain only a trace of manganese would do. 

As soon as the manganese is all off, the metal and slag 
cease to froth so much, and do not move in the furnace as 
before; more bubbles of carbonic oxide also appear on its 
surface, taking by - a particle of aves po basing to 
carbonic acid. hese become gradually more numerous, 
until by degrees, ore being added, the charge boils like 
water when heated, flames of carbonic acid gas are given 
off from its surface, especially at those points where the 
ore touches its surface. The oxidation which takes place 
in the charge is as follows : 

1. Most of the manganese is oxidised in the stage 
known as ‘‘coming through the boil,” and all of it is 
oxidised before boiling actually takes place. 

2. Most of the silicon forming silicates. 

3. No carbon is oxidised until the boil has thoroughly 
begun. The metal in the foregoing 20-ton charge has 
now the composition given below : 

The amount of ore taken to bring the charge to the 
boil was 2 tons. 


Composition of 20-Tion - when ** Coming through the 
oul.” 


; Per Cent. 
Combined carbon ... 1.655 
ilicon bes ae 196 
Sulphur 022 
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Per Cent. 

Phosphorus is Ss ve a 045 
Manganese ... Mi roe aie none 
Tron (by difference) en as 98.082 

The slag was light brown in colour, not very fluid, full 
of gas, and studded with beads of metal. 

This following equation is perhaps an approximate 
formula for the reactions which occur on ore being added 
to the molten bath : 

Pig Iron and Scra From , 
Charged. 7 Air. Ore. Slag. j 
(Fe+ Fe, C+ Mn +Si+C) +0 +Fe,0,; = FeO SiO, 
Part as vapour 
» Slag 
) 


Mn 
4 1 Mn,0O, 
MnSsiO, 
while melting and 
coming through 
the boil. 


This boiling, assisted meanwhile by the addition of the 
ore, continues until nearly all the carbon and silicon are 
out of the bath of metal; the boiling becoming less 
violent as their proportions grow less, until at last the 
surface of the molten charge is almost still, broken only 
by the rising of a few bubbles of carbonic oxide to the 
surface. 

The bath now has the following composition : 


Per Cent. 


During Boil. 
FeO . 
+¥e,0, + Fe + COand CO, 


Silicon .. 

Sulphur 

Phosphorus 
Combined carbon 
Manganese... aS 
Tron (by difference) ... 


The sulphur has increased, probably by absorbing some 
sulphuretted hydrogen (H.S) present in a gas. 
The phosphorus and iron have also increased by reason of 
the concentration of the bath, and also by means of the 
ore added. 

The metal is now very soft and can be hammered and 
bent even when cold. The slag, the composition of which 
will be given later on, in appearance is glassy and black 
in colour, due to the iron oxidised from the bath of metal, 
and is of course highly siliceous, and therefore acid, which 
prohibits any phosphorus being removed from the metal. 

The molten mass of slag and metal also holds or 
occludes a considerable volume of gases, consisting chiefly 
of hydrogen, carbonic acid, and nitrogen. The amount 
of ore needed to complete the 20-ton charge now bein 
taken as an example was 3 tons 16 ewt., together with 
5 ewt. 3 qr. of limestone, used in order to render the slag 
more fiuid. 

It willthus be seen that from the boiling point to the 
time that the steel is ready for tapping, the following 
changes have occurred. Nearly all the silicon has been 
oxidised, together with all the manganese, the carbon has 
been brought down (to the desired point), and a certain 
percentage of iron has also been oxidised. The steel is 
now ready for casting into ingots, &c., but in order to 
insure its being of the right composition with regard to 
its percentage of carbon, as that metalloid plays a con- 
siderable part in modifying the future nature of the 
finished steel; therefore, before tapping, a sample is 
taken from the furnace bath and tested, both physically 
by hammering and fracture, and chemically by a modi- 
fication of Eggertz colour test for carbon, whea, if the 
percentage of carbon is found to be too high, the bath is 
either stirred to facilitate oxidation or a few pieces of ore 
are added to it. If, on the other hand, the percentage of 
carbon is too low, sufficient pig iron of a known per- 
centage of carbon is added to bring the bath up to the 
required percentage. 

hen, in order to neutralise to a certain degree the bad 
effects of sulphur and phosphorus in the steel, a certain 
proportion of an alloy of iron and manganese called ferro- 
manganese, and which generally contains about 70 per 
cent. of manganese, together with iron, and alittle carbon, 
is added to the bath. For a 20-ton charge, about 
8 owt. 2qr. 12 1b. is necessary so as to insure of there 
being about .3 to .4 per cent. of manganese in the finished 
steel. Manganese possesses the property of preventing 
bubbles, or blow-holes, in the steel before solidifying by 
reducing, or perhaps even by removing the oxide of iron 
formed within the molten mass of metal, of neutralising 
the effects of, and sometimes even removing sulphur from 
steel, probably, either because manganese sulphide (MnS) 
is less soluble in iron than iron sulphide (FeS), or by 
forming compounds of sulphur and manganese which rise, 
and the sulphur is oxidised to SO, (sulphurous acid): 
manganese also increases the tensile strength, hardness, 
and fluidity of the steel, and also raises the elongation limit. 

Manganese added to oxygenated steel, or steel which 
possessss occluded oxygen, removes it, either as an oxide 
or as a silicate of manganese. Te following being the 
formula generally accepted for this reaction : 


Fes0, + Mn = MnO + 3FeO, 


FeO + Mn = Fe + MnO. 


The following is the ge of the slag of the 20-ton 
charge before mentioned, before and after the addition of 
manganese : 

Before the Addition. 
Silica ... a . 68.6 
Peroxide of iron 3 88 
Protoxide _,, os re 
Oxide of Manganese 4.25 
Lime ... Fs : 8.45 


then 


After the Addition. 
hr es .. 56.60 
2.56 
24.26 
6.41 
8.43 
The oxide of manganese formed, gives the steel slags a 





green colour, great fluidity, and a strong corrosive action 
upon the silica bottom and linings of the furnace. 

Manganese also tends to remove suspended particles of 
slag from the molten steel, probably by forming a double 
silicate of iron and manganese, which rises more quickly 
to the surface than the simple silicate of manganese, pro- 
bably by forming in greater masses. 

Manganese also counteracts in some degree the bad 
effects of phosphorus, by preventing crystallisation, and 
by decreasing the size of the crystals if formed, but it is 
impossible to lay down a rule, as to how much is neces- 
sary to neutralise a given percentage of phosphorus or 
sulphur, as a large quantity invariably onher volatalises 
or gets mixed up with the slag. From this it will be seen 
that manganese is one of the most useful metals known to 
the steelmaker, and that without manganese, or some 
metal or alloy to take its place, it would be extremely 
difficult to make steel sufficiently good to stand the tests 
which are now required of it. 

Sometimes if the steel holds much gas in solution, 
which when the metal was cast would tend to form a very 
porous casting, a certain proportion of silicon is added to 
it, in the form of silica, pig iron, or iron high in silicon, 
in order to quieten the metal. It promotes soundness by 
reducing the oxide of iron in the metal, and thus indirectly 
reduces redshortness by reducing part of itself to form 
silica, which combines with the oxide of iron present to 
form a silicate of iron, which rises to the slag, thus, 
Si+0,=Si0,+FeO=FeOSiO,. Silicon, however, in steel 
generally gets a bad name, as itis supposed when present 
in quantity tocause redshortness, but some authorities seem 
tothink thatitisthemetalloid silicon thatisresponsible, and 
not the metal silicon, as there have been instances of steels 
containing a high percentage of silicon giving good results ; 
but opinions are very conflicting. The addition of silicon 
also increases the fusibility and probably restrains the 
oxidation of the iron at high temperatures by absorbing 
part of the oxygen to which the iron is exposed, and so 
diminishes the oxidation of the carbon in the steel by 
restraining the formation of carbonic oxide and carbonic 
acid, and the movement in the metal which they cause 
by their escape, and which would increase its surface 
exposure and so hasten oxidation. The time at our 
disposal will not allow of our considering all of the 
metals and alloys which have been added to steel in 
order to increase its quality, such as chromium, tung- 
sten, nickel, and aluminium, which for special brands 
of steel appear to have been quite successful. So 
we will now pass on to the casting of the finished 
steel. After having been proved that the metal con- 
tains enough heat to maintain itself in a molten con- 
dition throughout the subsequent casting operations, the 
taphole is opened, and the metal allowed to flow down, 
by means of a shoot lined with fireclay called a ‘‘ lander,” 
into a ladle of convenient size, lined with firebrick, from 
whence it is run through a fireclay nozzle, which is kept 
closed during the filling of the ladle, by means of a 
stopper of the same material, fastened on to a steel rod 
passing through the molten metal, and which rod is pro- 
tected from the action of the metal by means of a coating 
of clay, or fireclay pipes, and is fastened on to a lever 
handle, by which it can be raised or lowered from outside 
of the ladle, and which enables the flow of metal through the 
nozzleto be decreased at will. After the ladle is full, the 
stopper is raised and the metal allowed to flow into cast- 
iron ingot moulds placed underneath it, the ladle being 
moved from one to another as required. When the charge 
has run half out of the ladle it is usual to take a sample 
of the metal by means of a large spoon held underneath 
the nozzle; this sample is tested afterwards always for 
combined carbon, sometimes silicon, &c., being included. 
The tops of the moulds when filled with metal are covered 
either with sand or a firebrick and an iron plate securely 
wedged down placed on the top of it, for otherwise the 
metal would expand, especially it it does not contain much 
combined carbon, phe ae | flow over the tops of the 
moulds, causing the resulting ingot to be porous in the 
centre and so untrustworthy. Carbon, as is well known, 
exercises, in varying proportions, great effects upon steel. 
The following are perhaps same of the most common. 
Tron combines with carbon in all proportions up to 7 per 
cent., and while manganese raises the saturation point 
for carbon, silicon lowers it. The effect of carbon on the 
mechanical properties of steel in general are as follows : 
As the percentage of combined carbon increase, the ten- 
sile strength, elastic limit, elastic ratio, and compressive 
strength increase within limits, fusibility, hardness, and 
hardening power, also increase. 

Malleableness and ductility, both hot and cold, and 
welding power diminishes, sony without limit, but 
results are very conflicting, As a general rule high carbon 
gives a hard steel, low carbon a small one. The resulting 
steel from the 20-ton charge we have been considering 
being a soft steel, had the following composition : 


. Per Cent. 
Silicon .004 
Sulphur 

Phosphorus ... ‘ 

Manganese ... et 

Conibined carbon .. 

Tron ... eam he 


Gentlemen,—The short time at our disposal to-night 
will not permit of a further description of any of the other 
phenomena of a Siemens furnace. have endeavoured 
this evening as far as I can to describe in language as 
little technical as possible the different operations and 
chemical reactions which take place during the produc- 
tion of steel by this process which we have been dis- 
cussing to-night, and I trust I have been successful in 
making plain to you the beauty of this method ; how per- 
fect in its control ; how simple in its operations ; and how 
sound are the scientific principles on which it is based. 





Gentlemen, I need not add that in whatever part of the 
globe steel may be manufactured, the process I have 
endeavoured to describe to-night will confer everlasting 
honour on its inventors, Mr. Martin and Dr. Siemens. 





FOREIGN AND COLONIAL NOTES. 
Mexican Petroleum.—We learn from Mexico that Ger- 
man capital will pe be applied to the development of 
petroleum deposits in the State of Tabasco. 


Canadian Pacific Railway.—The Canadian Pacific Rail’ 
way Company has completed a connection with the Bel 
lingham Bay and British Columbia. <A piece of rail cut off 
in making the connection has been forwarded to the 
Chamber of Commerce at Seattle as a memento, since it 
relates to the longest continuous rail circuit on the globe. 
It will now be possible to travel in the same car from 
Boston vié St. Louis to Mexico, San Francisco, Seattle, 
Sumas, and Vancouver, and to.return vid Montreal with- 
out the use of a ferry. 


Austro-Hungarian Railways.—The receipts of the Aus- 
tro-Hungarian railways for the first quarter of the current 
year show a falling off of 50,460/. as compared with the 
collection for the corresponding period of 1890. A new 
and greatly reduced goods tariff came into force upon the 
Austrian State lines July 1. 


The Orleans Railway and its Employés.—The Orleans 
Railway Company employs altogether 31,300 workpeople 
and agents. The amount paid annually in salaries and 
wages is about 1,520,000/. The company expended last 
year 304,0361. for the benefit of its employés in the shape 
of pensions, medical assistance, &c. 


Artesian Wells in South Dakota.—A great artesian well 
on the Valley Stock farm in South Dakota has a pressure 
which forces the water to a height of 120 ft. from a 24 in. 
nozzle. The well is 960 ft. deep, and it is estimated that 
it flows at the rate of 8000 to 10,000 gallons per minute. 


Perth (W.A.).—The prospectus of the City of Perth 
(Western Australia) Water Supply Company has appeared. 
The proposed capital is 250,000/. It is in contemplation 
to purchase water works now being constructed from the 
concessionaires. 


Rolling Stock on the Canadian Pacific Railway.—At the 
close of last year the Canadian Pacific Railway Company 
owned 484 locomotives, 547 vehicles used in coaching, 
ea wd goods and cattle trucks, and 538 miscellaneous 
vehicles. 


The Transvaal.—The population of the Transvaal is 
returned at 119,128 persons, of whom 66,498 are males, 
and 52,630 are females. 


Death of Mr. W. N. Blair.—The death is announced of 
Mr. W. N. Blair, engineer-in-chief of the Government 
of New Zealand. Among Mr. Blair’s most important 
undertakings may be mentioned the Wingatua Viaduct 
and other structures on the Otago Central Railway. Mr. 
Blair also acted as consulting engineer in connection with 
the Silver Stream water supply. At the time of his 
death Mr. Blair was in his 50th year. 

The French Iron Trade.—Quotations are reported to 
have shown increased steadiness in the French iron trade. 
Merchants’ iron has been making 7/. per ton at Paris. 





Deer SEA Expioration.—The Prince of Monaco, 
whose yacht was described at length in last week’s issue 
(see page 62 ante), delivered an address before the Royal 
Society at a on the yacht and the work for 
which it is intended. He referred to his experiments 
started in 1886, and extending over three years, to inves- 
tigate the direction and velocity of the great surface cur- 
rents of the Northern Atlantic, by means of 1700 specially- 
loaded floats, which were thrown overboard in three dis- 
tinct regions between Europe and America. Oceano- 
graphy would shortly be enriched by a chart of surface 
currents which he was preparing from the data furnished 
by the floats which ed! been picked up out of the 1700 
thrown overboard. Possessing exact and authentic infor- 
mation as to the departure and arrival of a great nun:ber 
of these floats, he had been able during those years to 
follow their successive appearances, and to construct his 
chart under conditions of exactitude which made of it an 
experimental document worthy of complete confidence as 
regarded the general direction and the mean velocity of 
the currents of the North Atlantic. Indicating these ex- 
periments more in detail, he said the first—simply a trial 
—had been made with 160 floats, which had been thrown 
into the sea between the Azores and the Canary Islands, and 
about eighteen monthslater some of these floats had arrived 
at the Bermuda and neighbouring islands. In thesecond ex- 
periment, a greater number of floats had been thrown into 
the seaat a point longitude 20 west of Paris and latitude 
to the west of Spain, and these floats had arrived towards 
the coast of west France about the same time, as many 
as thirty floats arriving in the same week, which gave a 
very good mean speed for the surface current running 
between the two points in question. In the last experi- 
ment, in 1887, he had thrown a thousand floats into the 
sea between the Azores and the south limit of the great 
kank of Newfoundland, which was, according to the tem- 
perature of the waters, far out of the Gulf Stream. In 
this case the floats had been found afterwards along the 
whole west coast of Europe—some of them having 
travelled to the coast of France, some of them to the 
coasts of Ireland and Scotland, and some to the coast of 
Norway, near Cape North. He referred to these things, 
he said, in order to show that those who had the privilege 
of fortune might easily contribute to the civilisation of 
humanity by elevating its intellectual power if they 
would bring themselves into touch with the great efforts 
of science, 
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WALKERS CORLISS VALVE GEAR. 


































































































WE illustrate on the present page a new Corliss 
valve gear designed by Mr. W. Walker, of 12, Hollys- 
street, Eccles New-road, Manchester. From the 
figures it will be seen that Mr. Walker’s invention 
relates solely to the releasing gear, the valves as 
shown in Figs. 1, 2, and 3 being as usual four in 
number, the admission valves being at the top of the 
cylinder and the exhaust valves below, and as shown 
in Fig. 5 these valves are arranged to admit steam 
past two edges, so that the motion of each valve is re- 
duced to a minimum. Instead of driving all four valves 
from the wrist-plate, the admission and exhaust valves 
are worked by separate eccentrics, and the releasing 
is of course only fitted to the admission - valve 
spindles. A section through this gear is shown in 
Fig. 4. On the end of the valve spindle a disc marked 
A in the engraving is keyed, and mounted on a pin 
Con this disc is a trip lever B, the position of which 
is regulated by a sliding stop F controlled by the 
governor of the engine. The spindle casing D is bored 
out to receive a driving sleeve KE, which is rocked by 
the eccentric-rod for the admission valves. At one 








INDUSTRIAL NOTES. | 


No new developments have presented themselves | 
in connection with labour during the past week, but | 


the disturbing elements which have been agitating the | 
labour market have not subsided. The strike of car- | 
penters and joiners in London shows no sign of settle- 
ment, but the threatened extension of the strike has | 
been abandoned. It had been proposed to add thirty 
new firms to the list on Saturday last, but wiser 
counsels prevailed. It was decided to await the 
result of negotiations. The firms scheduled to be 
“*struck” are to be waited upon in order to see 
whether they will concede the terms of the memorial. 
The ‘‘terms,” it appears, comprise other points 
than 47 hours per week, with 10d. per hour. The 
manifesto, which the master builders regard as an 
ultimatum, insists upon the hours of work being from 
7 a.m. till 5 p.m. on the first five days of the week, 
and from 7 a.m. till 12 noon on Saturdays. All hours 
after 5 on the first five days and after noon on Satur- 
days, are to be reckoned as overtime, up to the regular 
hour of starting work on the following working day, 


edge of this sleeve is fitted a hardened steel trip | at time and a half or double time, as the case may be. 
piece which engages with a similar piece on the end | In addition to the above they seek 6d. per day extra 











on the Clyde which may be accepted as authentic. It 
refers to the notices given by the ‘‘ Clyde Employers 
Association,” consisting of shipbuilders and engineers, 
of a 74 per cent. reduction in the rates of all the men 
employed in those iudustries in the district. Those 
notices expired at the end of May. As no arrange- 
ment had been arrived at on the date of expiry of 
notice, the employers were ‘‘ good enough to extend 
the notice for another month, and also reduced the 
demand to 5 per cent.,” instead of 74 percent. The 
modified proposal was discussed at several meetings by 
the Clyde members, but it resulted in the refusal to 
consent to any reduction. As the term had nearly 
expired without any settlement, and as about 6000 
members were affected, the council sent a deputation 
to the employers, with the result that the employers 
agreed to accept a 5 per cent. reduction on piece rates, 
and to postpone the reduction till the Ist of August, 
with the proviso that no further reduction be attempted 
this year if the men agreed to those terms. It was 
also agreed not to extend the reduction to the boiler- 
shop hands. The men refused to accept those terms 
and left their work, although, as the report states, 
they might have continued at the old rates all through 





of the lever B, so that as the sleeve Eis rocked it | 
engages with B and carries round with it the disc | place for meals and of a labourer to cook the meals, a 


A, on which the lever B is mounted, until this 
lever is tripped at a point which varies with the posi- 
tion of the sliding piece F, when the disc A and its 
valve are returned to their initial positions by a spring 
and dash-pot in the usual way. On referring to Fig. 4, 
it will be seen that the hardened contacts work at 
least partially in an oil bath, thus minimising the wear 
of these important pieces. It should also be noticed 
that no direct load is brought on the governor, which 
has only to overcome the friction of the piece F in its 
guides, as the work of tripping the detent lever only 
affects the strain on the governor rods by increasing 
the friction of F in these guides, which themselves 
carry the direct load due to tripping, 





July. The men are reminded that during this dispute, 


for jobs beyond a certain distance, the provision of a 
in the one month of July, which was not affected by 


‘lock-up for tools, and other labour privileges. The | the reduction, they would lose more in wages than the 


money demand would probably be conceded if the 5 per cent. would make up in a year, while the cost to 
other demands were withdrawn, but no disposition to | the society will be 10,000/. The men are further 
take this step has been shown. Many of the men who | ceminded that in all probability, instead of a 5 per 
first struck or were locked out have found work else-| cent. reduction, they may have to submit to a 10 per 
where, but a large number are on the funds of the cent. reduction. 

various unions affected, besides which many non-union| The condition of trade in the boilermaking and iron 
men have to be provided for. About 1500/. per week | shipbuilding branches does not indicate any serious 
is needed for the whole of the men and the cost of the | falling off in trade up to the present. Out of between 
central committee, so that the drain on the funds of | 33,000 and 34,000 members only 907 were on donation 
the unions is already somewhat severe. | benefit, against 780 in the month previous, the total 
increase being only 127. The percentage unemployed 
was 3.8, as against 3.5 per cent. in the previous month. 
There was a decrease of 143 on sick benefit, of 7 on 





The monthly report of the Boilermakers and Tron | 
Shipbuilders for July gives an account of the dispute | 
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superannuation allowance, and of 42 on trade benefit, 
but there was an increase of 5 travelling. The society 
continues to increase in membership ; notwithstanding 
that 179 ran out of limits in the month, the net in- 
crease was 68, A grant of 50/. to the Trades Congress 
Parliamentary Committee was carried by the large 
majority of 19,000. Members are reminded that the 
new rules have come into operation ; they were regis- 
tered on March 10 of this year. 


In the Tyne district trade has declined in the ship- 
yards, but the boiler shops are well off for work not 
only for the present but for sometime tocome. Three 
firms are reported as being practically closed to the 
members of the Boilermakers and Iron Shipbuilders’ 
Society, while repairing shops generally are somewhat 
slack. This district has been and still is unfortunate 
in what might be termed personal disputes between 
the members of one society and those of another. 
Some months ago the shipwrights and the joiners 
were at variance, their dispute not only throwing 
many members of their respective unions out of work, 
but many men not at all concerned in the squabble. 
That matter having been ultimately settled, or at 
least arranged, the engineers and the plumbers had a 
dispute lasting for eight weeks, and affecting several 
thousands of workmen, and in the end stopping 
several ships. That also is temporarily arranged, 
pending a final agreement as to the apportionment of 
work, between the members of the two societies re- 
spectively. Now one of the shipyards is at a stand- 
still owing to a dispute about engineers doing platers’ 
work, such as pipe covers, marking, punching, and 
shearing the same. Then there is a dispute about 
blacksmiths doing platers’ and caulkers’ work. Some 
of the blacksmiths’ fitters were stopped from doing 
boilermakers’ work on repairing jobs, but fortunately 
there was no stoppage of the works. These local 
disputes between different societies are not only 
ruinous to the respective unions, but injurious to 
employers and employed, the former, being in no way 
concerned in the dispute, have yet to stand idly by 
while the rival unions are fighting out the precise 
kinds of work to be done by each other’s members 
respectively. 


In the Tees district the state of trade differs with 
the locality and its special industry. Shipbuilding at 
Stockton and Middlesbrough is fairly active, the 
members being well employed. Bridge building at 
both of those centres and at Darlington is in a 
flourishing condition, the firms being filled with con- 
tracts to their utmost capacity. At the Hartlepools 
shipbuilding was never busier, all yards being filled 
with work. The boiler shops in most places are 
full of work, overtime being worked in many 
establishments, while some of the larger firms work 
day and night shifts. Generally speaking the bridge 
building work on hand in this wide district will 
keep all hands employed well into the next year, 
the productive powers of most of the firms being 
strained to the utmost to complete the numerous 
orders within the specified time. All the firms en- 
gaged in this kind of work appear to be working over- 
time, and the night shift has had to be resorted to. 
Further orders for steam shipping are anticipated, in 
consequence of the sale of several steamers of the com- 
pound type of engines to foreigners ; this will lead to 
an accession of vessels of the newer and speedier type 
with triple-expansion engines, 


In the Hull district the shipping trades showsigns of 
decline, but the skilled men connected with those trades 
are fairly well employed inall cases. In some establish- 
ments there is activity, especially in the steam trawler 
line. A further sign of general activity is to be found 
in the fact that the employers are complaining of the 
men losing time, while tl:e local delegates are threaten- 
ing pains and penalties if any more complaints reach 
them of men neglecting their work. It is also sug- 
gested that no member twelve weeks in arrear shall 
start work. 


The engineering trades throughout the Lancashire 
districts continue to be fairly active in all departments; 
if anything many branches appear to be busier than of 
late, especially as regards stationary engines. Machine 
toolmakers continue busy, ir most cases they have 
sufficient work in hand for some time to come, For 
special tools a fair weight of new orders is being given 
out. Boilermakers also report a considerable weight 
of new work coming forward, aithough it is said to be 
at lower prices. Locomotive builders generally have 
plenty of work on hand for some time tocome, but not 
much new work of any weight is reported in this 
branch. The outlook remains much the same as of 
late, activity is well maintained, but the work coming 
forward is not sufficient to replace the contracts now 
being completed. The iron trade does not improve, 
either in activity or tone. The business done is from 
hand to mouth in most instances, Fortunately there 
are no serious labour disputes in connection with any 
of the engineering or cognate industries in Lancashire. 





As regards Manchester, more especially, trade is 
reported to be very good, particularly in the boiler- 
making branches, both the locomotive and stationary 
boiler shops having plenty of work on hand. Bridge 
builders and gas-holder makers are also busy, there 
being work enough in hand to last for some time to 
come. Good platers are being advertised for in the 
district. 

In the Liverpool and Birkenhead district work is 
fairly busy in shipbuilding, repairing, and boiler- 
making. Indeed, so busy is the trade that further 
complaints are heard of men working all day in the 
shops, and all night on outside repairs, thus putting 
in between two and three weeks in one week, a prac- 
tice far from satisfactory, either from the eniployers’ 
or the workmen’s point of view. 


The Midland Wages Board have adopted the sheet- 
list in its entirety by the unanimous vote of the 
Board. This list will introduce something like uni- 
formity in the rates paid, in some instances there will 
be a reduction, in other cases an advance. The sche- 
dule of prices is to be printed and circulated through- 
out the districts of South Staffordshire, Worcester- 
shire, and Shropshire, the list to come into operation 
on the second Monday in August. All parties have 
pledged themselves to insure a bond fide adhesion to 
the revised list. In certain cases there will be an 
appeal to the Board, should occasion arise. The step 
taken by this revision of prices will give further pro- 
minence to the work of the Board, and extend its use- 
fulness in a peacable settlement of disputes. 

The condition of the manufactured iron and steel 
trade in the north of England is shown to be still 
further depressed by the report of the accountant to 
the Board of Conciliation and Arbitration, by which 
the rates of wages are further reduced by 24 per cent. 
on all forge and mill wages, and 3d. per ton on pud- 
dling. The reduction takes effect from June 1 and con- 
tinues till the end of the present month. The Board 
at their last meeting had before them some disputes 
relating to certain classes of workmen employed by 
the Stockton Malleable Iron Company, when it was 
agreed that the sub-committee visit the works with a 
view to the settlement of all matters in dispute. 

In North Staffordshire the Madeley Coal and Iron 
Company have restarted one of their blast furnaces 
which has been for some time blown out, undergoing 
thorough repairs. This will give employment to a 
number of men who have been out of work. Some of 
the rolling mills and other works have been running 
short time in the district, but at other works full time 
is being worked, while at some eight turns a week are 
being done. Prices are low, and it is expected that 
the wages of blast furnacemen will be reduced, as they 
have been in the Cleveland district. 

The dispute at the Darlington Steel and Iron Works 
has been settled by arbitration. The standard rates of 
wages, plus 10 per cent., are to be paid up to and in- 
cluding August 31; from which date till the end of 
December next the men are to be paid the standard 
wages, plus or minus, asthe case may be, as per slid- 
ing scale, ruling from the date when work was resumed 
in May till the end of August, on the scale basis of 
1888. No reduction in the wages of labourers was 
awarded ; nor is there to be any deduction on account 
of the length of rails, from the invoice price of the 
Kgyptian Government order for rails. This peaceable 
solution of a difficulty that had arisen is satisfactory. 


The Court of Queen’s Bench have quashed the deci- 
sion of the Recorder of Plymouth and also of the 
county court judge of Newcastle, on the subject of inti- 
midation, thus restoring the law to the interpretations 
usually given before these two cases occurred. It was 
felt upon all hands that tie law had been strained by 
thuse decisions, and that they had given rise to a 
threatened agitation for an amendment of the law 
which involved a wider license than most people deem 
to be desirable or even safe in trade disputes. As bear- 
ing upon those cases, and the results of the appeal, 
Mr. Robertson, one of the members for Dundee, has 
promised to read a paper at the next Trades Union 
Congress in Newcastle in September. 


Mr. Fenwick, the secretary of the congress, returned 
to his Parliamentary duties at the end of last week, 
but he complains of being weak and suffering from 
deafness. The preparations for the next congress are 
being pressed forward towards completion. 


The balance-sheet of the recent ’bus strike has been 
published. The total income was 986/. 7s. 4d. Of 
this, 595/. 10s. 4d. were spent in strike pay and special 
—_ to the men; 100/. 14s. 1d. on cabs and other 
ares; and 73/. 19s, 10d. on committees, organisers, 
and delegates. The total spent on cab and other fares 
appears to have been 105. 8s., this was over 35/. per 
day. In the olden times a cab fare of 2s. 6d. would 
a been cavilled at, now no delegate or official can 
walk, 


The Labour Commission have been receiving evidence 





from the chairman of the Docks’ Committee, the 
chief official of the Shipping Federation, and some 
miners’ representatives from Durham. No new facts 
of any importance have been elicited from any of the 
witnesses in any case. 


The strike of the Dublin corn porters collapsed 
entirely on Friday last, the men resuming work uncon- 
ditionally. On the same day about 1800 porters at 
some London wharves struck work against a foreman, 
on the ground that he had made himself objectionable. 

The mining districts have been enjoying their galas 
in districts not before reported ; in all instances they 
have been attended by enormous numbers, the pro- 
ceedings have been most orderly, and the entertain- 
ments varied and enjoyable. The Eight Hours Bill has 
been advocated at all of them except at Durham and 
Northumberland, where the men are content with 
their own arrangements, notwithstanding the lecture 
which they got from one of the members of Parliament 
at their recent demonstrations. 

There are two collieries on strike in the Durham 
district, at Murton and Wingate; the union is not 
recognising either dispute as the men came out con- 
trary to rule. The strike at the Hamsteels Colliery 
has been settled by negotiation by the treasurer of 
the union and the manager of the colliery. 

In the Yorkshire district some disputes exist, but 
they are being dealt with by negotiation. In one or 
two cases the men are dissatisfied with the delays, but 
no serious stoppage of work has taken place in the 
district. On the whole, the joint committee instituted 
in the early part of last year works well. 

The Scotch miners’ disputes at Maryhill and Fair- 
holm have entered upon a quieter stage, the ex- 
asperation against the ‘‘ blacklegs” having subsided 
to some extent. The Scottish miners made an attempt 
to get the checkweighmen’s question settled by Parlia- 
mentary interference, but the Home Secretary refused. 

The dispute as to the small coal question in South 
Wales came before the Court of Appeal, when it was 
decided that the coalowners had made illegal deduc- 
tions. They had not paid according to the actual 
weight raised by the miners, the latter being entitled 
to be paid for the small coal at the same rates as the 
large, on the ground that the one was originally part 
of the other. This decision will affect other districts, 
as well as South Wales, and help to decide a most 
disputable point. 





CHICAGO EXHIBITION, 1893. 

THE following is an abstract of a report drawn up by 
Mr. Alan Johnstone, second secretary in the British 
Legation at Washington, on his return from a visit 
recently paid to the city of Chicago by several foreign 
ministers and members of the diplomatic corps at 
Washington, on the invitation of the directors of the 
Exhibition. 

As Sir Julian Pauncefote was unable to absent himself 
from Washington at the time, Mr. Johnstone accepted 
the invitation to join the party in his place. 

Mr. Johnstone’s report was transmitted by the British 
minister to the Foreign Office, who forwarded it to the 
Society of Arts. 

The site of the Exhibition is in Jackson Park, at a 
distance of about six miles from the centre of the city. 
The question of the transportation of visitors is therefore 
a troublesome one, but the difficulty seems to have been 
fully solved by the managers, 

The means of transport are as follows: 

The Illinois Central Railroad has at present a treble 
line of rails running towards Jackson Park, and, as ex- 
plained in inclosure No. 2, a junction will be effected near 
the south-west entrance of the park, and these lines 
run in a loop into a station situated within the bounda- 
ries of the park. This treble line will be increased toa 
quintuple one by the time of the opening of the Ex- 
hibition, and I was assured by the transport managers 
that 150,000 persons could by these means be conveyed 
hourly from the city to the Exhibition in about fifteen 
minutes. The other means of conveyance are the cable 
and horse cars as well as ordinary vehicles, which would 
take about three-quarters of an hour to do the journey, 
and the steamboats which will ply from the various piers 
on the City Lake front to the Exhibition landing stage, 
taking about the same time, and which will doubtless 
be greatly patronised owing to the pleasantness of the 
route, 

By these various means it is calculated that over 200,000 
ig can be transported to the Exhibition per hour. It 
is thought that the attendance may run as high as half a 
million in one day, but the average is sure to be far less 
than this, and consequently there should be no difficulty 
in conveying people to and from the grounds. 

The extra accommodation in the city necessary for 
visitors to the Exhibition has been omaaine provided for. 
Many new temporary hotels, constructed chiefly of wood, 
are being built, some in close proximity to the fair 
grounds ; numerous lodging-houses are also being run up, 
and itis believed that in these buildings, in addition to 
the existing hotels, over 300,000 visitors can be comfort- 
ably provided for. 

On the morning following our arrival we were driven, in 
company with many of the gentlemen connected with the 
fair, to Jackson Park. Weapproached it by way of Michi- 
gan and Drexel-streets, two broad and handsome boule- 
vards bordered with trees, and with beautiful villas stand- 
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ing on each side during the first two miles. Continuing 
our way through Washington Park (371 acres) we arrived 
at the Midway Plaisance, a strip of ground 600 ft. broad 
and 80 acres in extent, which connects Washington with 
Jackson Park (see inclosure No. 1, north-west corner 
between Fifty-ninth-street and Sixtieth-street). Here it 
is proposed to erect a bazaar for the sale of small articles 
from Egypt, Turkey, China, Japan, and other Oriental 
countries. Skirting the Plaisance and the Illinois Rail- 
way, we arrived in Jackson Park, and at once drove 
through the northern portion of the park to the lake 
front, at pier No. 1 (see map, inclosure No. 1). 

Jackson Park (586 acres) may probably be divided into 
two parts—the northern section between piers No. 1 and 
2 and the southern section between piers 2and3. The 
northern section is already, technically speaking, a park 
in the strict sense of the term, beautifully turfed and 
graded, and with many fine trees and pieces of water. A 
road runs along the park fronting the lake, from piers 
1 to 2, with a sloping stone-paved space between it and 
the lake. This road will be continued along the whole 
front of the lake up to pier No.3. In the northern 
section place will be allotted to the State buildings, and 
the buildings of all foreign nations. The Fine Arts build- 
ing (3 acres in area) will also stand in the northern section 
of Jackson Park. 

At present Mexico is the only nation which has applied 
for space, and one of the best situations bordering on the 
lake has been allotted to her. The foreign nations and 
colonies who have accepted the official invitation to par- 
ticipate in the Exhibition are: France, Great Britain, 
Germany, Spain, Japan, China, Mexico, Peru, Honduras, 
Salvador, Costa Rica, Colombia, Cuba, Guatemala, 
Jamacia, Nicaragua, Chili, San Domingo, Turkey, 
Ecuador, and Denmark. 

Official assurance of acceptance has been received from 
Russia, Egypt, Morocco, Venezuela, Brazil, Hayti, and 
the Argentine Republic. 

Messrs. Walker, Eustis, Handy, Butterworth, and 
Peck, have been appointed commissioners to proceed to 
Europe and visit the various capitals with a view of 
explaining the advantages of the Exhibition, and giving 
any information likely to be of value to exhibitors. This 
Commission will sail early in July and will stay abroad 
until September. 

Crossing by means of a temporary bridge the piece of 
water which divides the northern from the southern por- 
tion of the Exhibition, we entered the southern part of 
the grounds in which the main buildings will be erected. 
These consist of (see inclosure 1) : 


Area (acres), 

1. Manufactures woe 2a 

2. Machinery... 26.7 
3. Agriculture 15.4 
4. Transportation 9.3 
5. Horticulture 5.7 
6. Mines and mining 5.6 
7. Electricity... Ss 5.6 
8. Government building 3.6 
9. Women’s building 2.3 
10. Fisheries ... ssa a 2.2 


The total area of the buildings under roof of this, the 
main part of the Exhibition, will be over 100 acres. The 
largest area which has hitherto been under cover in any 
exhibition is stated to be 70 acres. We drove about the 
grounds of the southern section and saw the various 
spaces destined for the buildings, which were then marked 
out by flags at each corner. The palisade which forms 
the boundaries of the grounds on the north-west and south 
has already been constructed. The wooded island, which 
is in the centre of this part of the park, is to be left in 
its natural state, the water surrounding it being made 
deep enough to allow boats and launches of various kinds 
to circumnavigate it and convey visitors to various 
portions of the ground. Three bridges at different points 
will connect this island with the mainland. Pier No. 3 
(see inclosure 1) will extend 1000 ft. into the lake, and at 
the end of this pier it is proposed to construct a Venetian 
village, which will contain a casino, restaurant, &c. On 
the north side of the pier there will be a harbour, formed 
by the pier, and a breakwater, for pleasure boats, which 
can pass from there under a bridge into the various pieces 
of water running through the grounds, which will all be 
connected with each other. 

This southern section was entirely in the rough, though 
many men were at work on it levelling the grounds, 
dredging the lakes, and commencing the foundations of 
the piers. The spaces for the buildings were merely 
marked out by flags, as I have already said, but all the 
contracts for their construction have already been let, 
and on June 24 the first ground was broken. These con- 
tracts must all be completed, under heavy penalties, 
within a year from the date of commencement ; conse- 
quently it may be taken for granted that the actual 
buildings will be in readiness by the 1st of July, 1892. 
The dedicatory ceremony is to take place on October 
12, ty and the opening on May 1, 1893. (See inclo- 
sure 2. 

The foregoing report is chiefly composed of a short 
analysis of the inclosed documents, all of which contain 
far more precise and detailed information than I can 
myself supply. But Ihave thought it of interest to state 
from my short personal observation the exact progress 
already made towards the completion of the Exhibition. 
There can be no doubt that, as far as the United States 
is concerned, no effort will be spared to make the Exhibi- 
tion an unqualified success. Over 6,500,000. will be 
expended upon it by America alone, and appropriations 
have already been made b 
meet the expenses which will be entailed by their partici- 
pation. I was much struck by the determination ex- 
pressed by all the gentlemen I met connected with the 


various foreign countries to} - 





fair, most of whom have voluntarily given their services 
in aid of it to insure a triumph. I quote the words of 
one of them: ‘‘ We intend to show the world that Chicago 
is from her geographical position, situated on the lake as 
she is, and within reach of the headwaters of the Missis- 
sippi Valley, the fittest place on the North American 
Continent to assemble all our products and manufactures, 
which as we hope to show foreign nations, are not inferior 
to those of the rest of the world.” 

On leaving the grounds we were taken to luncheon at 
the Club Stand of the Washington Race Park, where 
during the time of the Exhibition it is intended to have 
racing every day. We were then driven back to the hotel, 
and on that evening were entertained at a dinner at which 
120 people were present, including all the gentlemen 
interested in the fair and some of the foreign consuls. 
Speeches were subsequently made, and the representa- 
tives of the various States of the Union appeared fully 
as determined as the inhabitants of Illinois are, to do 
their best to contribute to the success of the Exhibition. 
On Monday, June 15, the whole party returned to 
Washington. 

Whilst in Chicago I endeavoured to ascertain what 
English goods were likel 
Exhibition. I sawseveral of the leading shopkeepers and 
manufacturers, and I gathered from them the following 
information. Nothing but goods of the very best quality 
and workmanship will find a market, as the Americans 
can undersell us in the cheaper sorts of manufactures, as 
well as in agricultural machinery, common sorts of furni- 
ture, stuffs, and glass. 

The goods which will find customers are, I gathered : 
Cheviots, tweeds, homespuns, alpacas, poplins, linen (both 
table and wearing), weaving, spinning, and mining and 
machinery. Porcelain (Minton, Derby, and Wedgwood 
will find a ready sale); cabinets and the higher class of orna- 
mental furniture, cut glass ; cutlery, tiles, jewellery, gold 
and silver work and fine art in metals; carriages and 
harness, tapestries and decorative stuffs, mosaics, and 
stamped leather. 

Inclosure No. 3 contains the fullest information for 
foreign exhibitors on all points connected with the im- 
portation and classification of goods, and, as will be 
noticed, diagrams of the buildings and grounds will be 
furnished to the Foreign Commissioners on or before 
January 1, 1892, indicating the localities to be occupied 
by each nation, subject, however, to revision and re-ad- 
justment. The general reception of articles will commence 
on November 1, 1892, and no articles will be admitted 
after April 10, 1893. ; 

I regret that, owing to my very short stay in Chicago, 
I am unable to furnish more detailed information as to 
the plans and prospects of the Exhibition. 

The reason, as stated by the Director-General, for the 
invitation of the foreign representatives was, that they 
might assure their Governments that the Columbian Ex- 
hibition had fairly started on its way. We have been 
enabled to see that the site has been chosen and inclosed ; 
that the contracts for the ST of the buildings 
within a year from that date have been let; that the 
regulations have been settled; that the various com- 
mittees have been composed, and are actively engaged in 
their work ; and, according to the statements furnished, 
the financial arrangements are in the most flourishing 
condition. 

The visiting diplomatists seemed much struck with the 
energy and determination manifested on all hands in con- 
nection with the Exhibition, and agreed that there 
appears to be every likelihood of the World’s Columbi«n 
Exhibition attracting numerous exhibitors and visitors 
from all countries. 





AN ENLARGED WATERWAY BETWEEN 
THE GREAT LAKES AND THE ATLANTIC 
SEABOARD.* 


By E. L. CortHett, Member Western Society of 
Engineers. 
(Concluded from page 80.) 

Ottawa Ship Canal between Georgian Bay and Montreal. 
—In reference to projected routes the first in order is 
that of the Ottawa Ship Canal between Georgian Bay 
and Montreal, which has been under discussion by the 
Canadian Government since 1858, when the well-known 
civil engineer, Mr. Walter Shanly, made an examination 
and report. Two years afterwards a second report on 
this project was made by Mr. T. C. Clarke, civil 
engineer. Mr. Shanly’s project contemplated locks 
250 ft. long, 50 ft. wide, and 10ft. deep. His estimate 
for the entire work was 24,000,000 dols., the total length 
being 430 miles and a total lockage of 698 ft. Mr. Clarke’s 
estimate for a 12 ft. depth on the mitre sills, with locks 
250 ft. long, 45 ft. wide, was 12,057,680 dols, Mr. Shanly 
estimated that the difference between a 10 ft. and a 12 ft. 
canal would not be less than 5,000,000 dols., so that on 
the same basis of depth his canal in cost compares with 
that of Mr. Clarke’s as 29,000,000 dols. to 12,000,000 dols. 
However, the projects were on an entirely different basis, 
Mr. Shanly preferring to cut canals at the sides of rapids 
but Mr. Clarke preferring to raise the levels of rivers and 
avoid the rock cuttings. 

On the planof an enlarged waterway proposed by the 
author with locks 600 ft. long, 85 ft. wide, and 20 ft. 
deep, with a depth of canal prism of 22 ft., and witha 
width of canal in short sections of 150 ft., and in — 
sections of 200 ft., and with 24 ft. depth in the rivers an 
in slack water reaches, the cost would be about 83,000,000 
dols. 

* Abstract of a paper read before the Canadian Society 
of Civil Engineers, by Mr. Corthell, also a member of 
that Society. 
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A ship railway has been proposed on this route. Inthe 
opinion of the author the course of the river is too tor- 
tuous, and the cost of removing natural obstructions 
too great, to give this alternative project serious conside- 
ration. 

Georgian Bay and Toronto Ship Canal, or its Alterna- 
tive, the Huron-Ontario Ship Railway.—Next in order is 
the Georgian Bay and Toronto Ship Canal, or its alter- 
native, the Huron-Ontario Ship Railway between the same 

ints. 

In 1846 a ship canal project wa3 brought forward by 
Mr. Kivas Tully, civilengineer, of Toronto, In 185land 
1855 further examinations were made under the auspices 
of the Board of Trade of Toronto, and at a convention of 
delegates from western cities the route was favourably 
considered. Colonel R. B. Mason, of Chicago, was em- 
ployed as consulting engineer. He made an examination 
of the route in 1855. The estimate for the canal was 
22,170,150 dols. Its length was 100 miles, with 50 locks 
with 12 ft. on the mitre sills. Very serious difficulties in 
the way of excavation were found at the summit level, 
where there was for ten miles continuous cutting with an 
average depth of 90 ft., and a maximum depth of nearly 
t. A company was incorporated for carrying out 
the project in 1865. Its charter was amended under the 
name of the Huron and Ontario Ship Canal Company. 
The project, however, was never brought to the point of 
actual work. 

In 1881 Mr. James B. Eads, at that time engaged on 
the project of a ship railway across the American 
Isthmus, was lle | by several Toronto gentlemen to 
give an opinion as to the feasibility of building a ship 
railway, between Georgian Bay and Lake Ontaria. His 
opinion, given after a careful study of the subject, was 
that it was not only practicable, but that the route fur- 
nished one of the most favourable locations for such con- 
struction. The length of the ship railway route is 
66 miles. Mr. Eads’ plan was to build three railwa: 
tracks of standard gauge, the rails 110 lb. per lineal yard, 
and the capacity of the railway was for vessels of 2000 
tons displacement weight and 14 ft. draught. The esti- 
mated cost was 12,000,000dols. The author was at that 
time associated with Mr. Eads and familiar with the 
plans and estimates. In order to present the subject 
now in connection with other projects for an enlarged 
waterway, he considered it of pl om importance to re- 
examine the subject and to have a personal examination 
made of the country by one of his associates, Mr. A. F. 
Robinson, member of the Western Society of Engineers, 
The plans and estimates have been reformed on the basis 
of aship railway of larger capacity than that contem- 
plated by Mr. Eads, that is, for vessels for a displacement 
weight of 5000 tons with a draught of 20 ft., the railway 
to be capable of transporting during the navigation 
season 8,009,000 tons of traffic. The summit to be sur- 
mounted is 670 ft. above the mean level of Lake Ontario. 
The maximum gradient is 33 ft. per mile, though, over 
the larger part of the route, the grades will run 11 ft. to 
14ft. per mile. The cost of the railway fully equipped 
for the kind and amount of traffic contemplated is 
15,459,318.09 dols. In the opinion of the author this 


route and this method of transportation is far superior 
both in its first cost and in the cost of transportation to 
the Ottawa Ship Canal, previously described. The dif- 


ferences and the advantages and disadvantages in compar- 
ing the routes are given at some length in the paper sub- 
mitted to the Canadian Society. 

Welland Canal.—To increase the capacity of the Wel- 
land Canal to meet the requirements of the proposed 
enlarged waterway and enlarge and deepen the present 
locks and the prism of the canal would cost about 
25,000,000 dols. 

Niagara Falls Ship Canal.—It has been proposed by 
the United States Government to build a ship canal at 
Niagara Falls on the United States side of the river. In 
1867, by authority of Congress, an examination was made 
for this canal, contemplating a depth of 14 ft., with locks 
275 ft. by 46 ft. Six routes were examined. In 1888 
funds were appropriated by Congress for a second exami- 
nation for a canal with a capacity of 20 ft. The data 
from the previous surveys were used in making the plans. 
The dimensions were to be, locks 400 ft. long, 80 ft. wide, 
with a depth of 21 ft. The canal was 25 miles in length 
with 18 locks at an estimated cost of 23,617,900 dols. A 
revision of this estimate on the basis of larger locks and a 
larger canal prism (the project contemplating only 100 ft. 
width) and an increase in the price of rock excavation 
which the author considers advisable, makes the total 
cost about 35,000,000 dols. 

Niagara Falls Ship Railway.—As an alternative to 
the ship canal estimates have been made for a ship rail- 
way on another route, the length of which is 18} miles, 
This would require a maximum grade of 50 ft., 4% miles 
in length. On the same basis as the plans of the Huron- 
Ontario Ship Railway and of the same capacity and for 
the same annual amount of traffic, the cost is10,731,613.71 
dols. with a full equipment. 

Michigan Peninsula Ship Canal and Ship Railway.— 
It has been proposed to build a ship canal of the aantend 
dimensions above given across the Michigan peninsula 
from Benton Harbour, on Lake Michigan, to near Mun- 
roe, near Lake Erie, a distance of about 160 miles. It 
would require 65 locks and the crossing of 19 railroads. 
The estimate is 138,405,432 dols. A ship railway across 
the peninsula on a somewhat different location will cot 
about 39,000,000 dols. The height to be surmounted is 
475 ft. 

Still another route might be considered both for a ship 
railway and aship canal, and that is by way of Grand 
River at Grand Haven on Lake Michigan, through or 
near the city of Grand Rapids, Michigan, to the head 
waters of the drainage of the Saginaw Bay in Lake 
Huron. The author has not the data for a careful esti- 
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mate, but is informed that a depth of 18 ft. or 20 ft. can 
be dredged eastward from Grand Haven and westward 
from Saginaw Bay, leaving an intermediate stretch of 
about 80 miles where a ship canal or ship railway could 
be built. The location and direction of this route is such 
that it would take commerce almost in a direct line from 
Chicago to Georgian Bay and thence bythe Huron-Ontario 
Ship Railway into Lake Ontario. No estimate has been 
made of the cost, either of a ship canal or ship railway 
by this route. 

Lake Champlain Route by Way of the Chaughnawaga 
River.—The Lake Champlain route from the St. Law- 
rence River to the Hudson River has been considered. 
The estimates made at various times by different engineers, 
both Canadian and United States, for a 12 ft. navigation, 
averages about 20,000,000 dols. from the St. Lawrence 
River to Albany. To build the waterway on the plan 
of the proposed enlarged waterway with locks of standard 
dimensions, and todeepen the Hudson River from Albany 
to Hudson City and Lake Champlain as well, over long, 
shallow reaches where there is now sufficient depth of 
water for 12 ft., but not for 20 ft., would cost not far from 
50,000,000 dols. For the waterway desired this project is 
not considered practicable. 

Erie Canal and Oswego Canal Enlargements.—To enlarge 
the Erie Canal, and in this case enlargement means an 
ample enlargement of the canal prism for a long distance, 
that is, between Buffalo and Albany, the cost would pro- 
bably exceed 250,000,000 dols., and were it ever completed 
there would still be nothing but a continuous canal where 
the speed of the vessels would be restricted. The same 
objections exist in regard to the Oswego Canal enlarge- 
ment. There has been suggested a ship railway instead 
of either of the canals, The author considers this 
impracticable, not only on account of its great cost, but 
on account also of the natural and artificial obstacles that 
at points would prevent its construction. The Mohawk 
V dey is now entirely occupied by two railroads (six main 
tracks), the Erie Canal, the Mohawk River, at times a 
turbulent stream, overflowing its banks, and an almost 
continuous line of cities and towns. These natural and 
artificial conditions are hemmed in on either side by steep 
and rugged bluffs of hard rock. 

St. Lawrence River Enlargements.—The St. Lawrence 
River enlargements require careful consideration, for the 
reason that they form the most available natural route for 
an enlarged waterway, either to receive the traffic over 
the Huron-Ontario Ship Railway, or the ship canals, or 
the ship railways at Niagara Falls and across the 
Michigan Peninsula, The Canadian Government has 
furnished the author, by the hands of the chief engineer 
of canals and from the Department of Public Works, 
much valuable information. The estimate is based. on 
these data, and from the plan of the enlarged waterway 
and the standard dimensions used in other estimates in 
this paper. The total cost of giving the full depth every- 
where nel Lake Ontario to Montreal, assuming that the 
— canals have been deepened to 14 ft., is 27,000,000 
aols, 

Comparison of Commercial Conditions.—A statement of 
the commercial conditions of the proposed routes is neces- 
sary in order to make a comparison between them. These 
conditions have an important bearing on the general 
question of location and advantages, and are, therefore, 
stated in full in the body of the paper. ‘‘ The sailing dis- 
tances” are steamer distances, and are compiled from 
many records, a selection being made from the most 
reliable. The time per hour forming a basis for the total 
time on each route is open to amendment, being in some 
respects a matter of opinion, but formed from much study 
of the subject and from definite records of speed under 
practical and similar conditions. 

The cost of transit is made up from the actual average 
cost on lines now operated on railroads, lake, and ocean 
and barge, and ship canals. As to the s , time, and 
cost on a ship railway, while there is no actual transporta- 
tion of this kind in existence, yet the results of ten years 
of careful study of the subject on the two principal ship 
railway projects of the world—the Tehuantepec and 
Chignecto—are used in this statement. Though made 
from different conditions and by persons working inde- 
pendently, the results closely agree and may be considered 
the consensus of the best thought on the subject. The 
figures, however, await the actual test of practice soon to 
be applied at the Chignecto Isthmus. 


Table of Sailing Distances. 
Statute Miles, 


New York to Liverpool 3440 
Boston to Liverpoo a as a 3211 
Baltimore to Liverpool + 3891 
Montreal os : $225 


The all-rail distance from Chicago to New York is 913 
miles via Pennsylvania Railroad; 949 miles via Nickle 
Plate and West Shore. Chicago to Montreal via Grand 
Trunk Railway, 837 miles. 


Sailing Distances by Vastous Routes. 

iles. 
1. Huron-Ontario Ship Railway 1001.00 
2. Ottawa Navigation ... ses ie 978.76 

3. Lakes, Welland Canal, and Lawrence 
River ... i re = ... 1263.00 

4. Mich. Pen. Ship Railway and Wel- 
land Canal... ~ ahs rhe: 842.25 

5. Mich. Pen. Ship Railway and 
Niagara Ship Railwa ree ne 841.00 

6. Mich. Pen. Ship Railway and 
Niagara Falls and Ship Canal 841.00 


Rate of Speed (Steamers). 
Rate of speed on the ocean and lakes, 15 miles per hour. 
ni? » [of ship railways and rivers, 10 miles per 
nour. 





Rate from Montreal to Quebec, 10 miles per hour. 
Rate on the canals, 7 miles per hour. . 
he Welland and Niagara Falls Canals, 4 miles per 
our. 
Lockage and ship railway lifts and deflection tables, 
30 minutes dak 


Revapitulation—Chicago to Montreal. 


ours. 
1. Via Lakes, Huron-Ontario Ship Rail- 
way and St. Lawrence River -- 98.14 
2. Via Ottawa Navigation 3 .. 106.17 
3. Via Lakes, Welland Canal, and St. 
Lawrence River he ws ... 126.58 
4. Michigan-Pennsylvania Ship Railway, 
Lakes, Welland and Niagara Falls 
Canal, &c. nee ts ce ... 107.04 
5. Michigan Ship Railway, Lakes and 
Niagara Falls Ship Railway... --- 90.67 
6. Michigan Ship Railway, Lakes, Nia- : 
gara Falls Ship Canal, &e. ... ... 98.39 


It is necessary to give the following notes for the pur- 
pose of ascertaining the correct basis of the cost per ton 
per mile. On this basis the tables which follow have been 
prepared. 

Actual Rail Rates.—From many details furnished in the 
paper a rate of one-half cent per ton per mile is assumed 
as the railway rate over all lines. The rates over the 
different portions of the water route with the connecting 
ship railways made to cover cost of operation and 6 per 
cent. interest on the cost, is as follows: 


Table of Cost per Ton Mile. 


Mills per 
Ton-Mile. 
Rate over Huron-Ontario Ship Railway 3y5 
= Niagara Falls Ship Railway... 7 
», on Lakes Re co ose ~ 14 
ee Ocean wee Ass ais ~ 5 
mS Michigan - Pennsylvania Ship 
Railway ... zs - ae 33 
6 Michigan - Pennsylvania Ship 
anal... sa Ss we 
a Ottawa Route... eee ee 5 
- St. Lawrence Canals _... 7 
“ Niagara Falls Ship Canal 12.5 
i Welland Canal me 10 


An important condition of the water route which 
should not be overlooked is the loss in time during the 
year on account of ice. After comparing many records 
showing the time of closing and opening of various routes 
and harbours, the table prepared by Mr. L. E. Cooley, 
president Western Society of Engineers, appeared to be 
the most reliable, and was therefore used in the descrip- 
tion. The data appear under the proper head in the 
following Table, which is the most important tabulated 
statement in the paper, as it contains the result of all the 
calculations relating to length, time, cost, and number of 
days of open navigation on each route, 























Chicago to Liverpool. 
, a" » {22 
<= — 2 -|/8o 
Description of Routes. to, os 5 8 \AS§ 
gs | £8 | 26 \sg5 
4 B42 15 
No. dols 
1. Huron-Ontario Ship 
Railway, Lakes, and 
St. Lawrence River. | 4226 313.47 | 3.48 | 225 
2. Lakes and Ottawa 
Navigation ... ...| 4203.76 | 326.50 | 4.59 | 205 
3. Lakes, Welland Ca- | 
nal, and St. Law- 
rence River... ...| 4488 346.91 | 3.97 | 225 
4, Mich. Pen. Ship Rail- 
way, Lakes, Wel- 
land Canal, &c._ ...| 4067.25 | 327.37 | 3.66 | 229 
5. Mich. Pen. Ship Rail- 
way, Lakes, Niag. 
Falls Ship Railway, | 
and St. Lawrence...| 4066 811.00 | 3.53 | 234 
6. Mich. Pen. Ship Rail- 
way, Niag. Falls 
Ship Canal and St. 
Lawrence ... ...| 4066 318.72 | 370 | 229 
7. All rail to Montreal... 4062 | 328.33 | 6.26 | 234 
8. en New York | 4353 =| 337.83 | 6.74] 365 


The route and plan recommended by the author is as 
follows: via Straits of Macinaw (or if found to be prac- 
ticable and economical the route should cross the Michi- 
gan Peninsula by way of Saginaw Bay, either by ship 
canal or by ship railway), thence by way of Georgian Bay 
to Lake Ontario by the Huron-Ontario Ship Railway, the 
St. Lawrence canals and the river, the United States 
Government to build the ship railway, or ship canal, 
across Lake Michigan; a private company under the 
auspices of the Canadian Government, and by a guarantee 
of interest by that Government, to build and operate the 
Huron-Ontario Ship Railway; the Canadian Government 
to complete the St. Lawrence improvements to the re- 
quired dimensions and then to remove all tolls from the 
canals. The cost of carrying a ton of freight from Chicago 
to Liverpool by this route, as compared with the all-rail 
route via New York, will be 3.26 dols. per ton, as against 
6.74 dols. Thus the saving in one year on the estimated 
tratfic of 8,000,000 tons would be more than the entire 
estimated cost of preparing the enlarged waterway from 
the foot of Lake Ontario to the sea. 

The competition in English and other importing 
markets of Europe between the wheat of the north-west, 





the Pacific Coast, India, Russia, and the Argentine is so 
close, that a substantial advantage in cost of transporta- 
tion like the above to both Canadian and United States 
cereal producers will at once work a revolution in trade, 
and lead to an important development of agricultural 
products and to a material prosperity over the 450,000 
square miles, comprising the basin of the Great Lakes. 
This prosperity will extend to the lands outside and 
remote from the lakes, but capable of reaching its sea- 
ports (as the great cities of the lake will be) by rail or 
water routes, 

Ship Railways.—From a long and careful study, in his 
professional work, of ship railways, the author has without 
any hesitation placed them on an equality as transporta- 
tion methods with the ship canal. "a fact, he considers 
the ship railway in many respects superior : 

1. In that the cost of construction is generally about 
one-half that of the ship canal to handle the same class of 
vessels and an equal amount of traffic. 

2. The cost of operation and maintenance is less. 

3. The rate of speed is greater and the detention en 
route is less on account of the absence of locks. 

These features have been discussed so fully in pub- 
lished papers during the last ten years in connection with 
the Dabaemtepen and Chignecto Ship Railways that it is 
not considered necessary in this commercial paper to go 
into the detailed proofs of the statements above given. 

The Mexican Government, the Dominion Government, 
and the United States Government have each in turn 
officially, after long discussions and careful examinations 
and reports, approved of ship railways, and the leading 
vessel constructors, owners, and navigators in England, 
at least, arein entire accord with the proposition. As an 
instance of the readiness of our own shipbuilders to agree 
to the proposition of a ship railway, it may be stated 
that, only two or three months ago Mr. W. I. Babcock, 
manager of the ape. Shipbuilding Company, engaged 
in building large steel vessels at this city, in a written 
communication stated that he believed it to be entirely 
feasible to transport vessels of the maximum size built by 
his company (namely, 400 ft. long, 50 ft. beam, and of 
any depth) over the proposed railway between Georgian 
Bay and Toronto. As to the reduction in cost of trans- 
portation by ship railways it may be stated that this 
method is the logical result of the increasing size of rail- 
road equipment, both motive power and freight cars. 
The former have increased from 30 to 100 tons and the 
latter from 10-ton to 30-ton cars, and the transportation 
rates have been reduced'from 23 cents to 4 cent per ton- 
mile, 

If the immense business between the St. Lawrence and 
the coast of New Brunswick and New England can save 
700 miles by operating a railway 17 miles long across the 
Chignecto Isthmus, why should it continue to take this 
long and dangerous voyage around Nova Scotia? If 
engineering skill can provide lifts and a railway and 
motive power that can wea vessels weighing 2000 to 2500 
tons, as already arranged for at Chignecto, who will say 
that it cannot design, construct, and successfully operate 
a railway that will handle vessels weighing 5000 tons ? 
Necessity knows no law, and this applies to commerce as 
well as to other things, and the demands of this commerce 
of a great people, seeking the markets of the world 
by the least expensive route, will be satisfied with 
nothing less than the most approved and economical 
methods which it isin the power of man to provide. 

The question now arises, how can the desired and best 
route be provided? Will the mutual interests of two 
great countries between which the St. Lawrence River is 
the dividing line, in part, and through one of which, 
having passed an arbitrary line, it finds its way to the sea, 
bearing the commerce with it, be willing to unite to con- 
struct the ship canals and ship railways necessary to 
remove the obstruction to navigation? Will the great 
north-west, both of the United States and Canada, with 
its millions of people, its rapidly growing cities, centres 
already of finance and commerce, with the constantly 
increasing business of the Great Lakes—a common 
heritage of both nations and free to both and God-given 
—will these two nations, with so much in common, permit 
longer arbitrary national boundary lines to remain a 
barrier to the commerce of both ? Shall cities like Chicago, 
Milwaukee, Duluth, Buffalo, Cleveland, and Toronto be 
longer compelled to send their exports to Europe and 
receive their imports by expensiva channels, when they 
can load them for Liverpool or Havre at their own 
wharves, and receive their imports directly at those 
wharves from the ports of the Old World? 

If the routes recommended by the author from the 
Great Lakes to the seaboard are enlarged and made 
adequate for the character and extent of the commercial 
business now waiting for them, the ports and cities on the 
Great Lakes will then have an advantage which they can 
obtain in no other way. The St. Lawrence route will 
give to the agricultural producers and to manufacturers, 
to importers and merchants, and through them to the 
entire country tributary to the Great Lakes, a direct 
advantage. Direct trade with Europe should be the 
demand ofthe north-west, and ofall the country tributary 
to the Great Lakes. There can be easily estimated a 
direct pecuniary advantage of not less than 200,000,000 
dols. per annum. 

The proposed route lies partly in one country and partly 
in another. The important question to consider is, 
whether artificial boundary lines runnin § athwart a 
natural waterway shall be permitted longer to restrict 
our commerce, to hamper and delay it and divert it into 
unnatural and artificial channels. As civil engineers we 
ought to promote in all possible ways the development of 
this commercial route and lend our good offices to the 
patriotic efforts made in both countries to improve the 
commercial conditions of each and of what is really after 
all a common country, 
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A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 


Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 


By Mr. P. F. Morretay. 
(Continued from page 79.) 


A.D. 1660. Guericke (Otto Von), a burgomaster of 
Magdeburg, Prussian Saxony, constructs the first fric- 
tional electric machine, consisting of a globe of sulphur, 
castin a glass sphere, and mounted upon a revolving 
axis, and which, when rubbed by a cloth pressed against 
it by the hand, emits both sound and light. It was Von 
Guericke who ‘“‘heard the first sound and saw the first 
light in artificially excited electricity.” He showed 
that light bodies, when once attracted by an excited 
electric, were instantly repelled by the latter and were 
incapable of a second attraction until touched by some 
other body ; also that light bodies become possessed of 
elecrical excitation when suspended within the sphere of 
an excited electric.” 

A.D. 1661. Somerset (Edward), second Marquis of 
Worcester, an English inventor, announced in his *‘Cen- 
tury of Inventions,” that he has discovered ‘‘a method 
by which, at a window, as far as the eye can discover 
black from white, a man may hold discourse with his 
correspondent, without noise made or notice taken ; being, 
according to occasion given, or means afforded, ex re nata, 
and no need of provision beforehand ; though much better 
if foreseen, and course taken by mutual consent of par- 
ties.” This method, he asserts, he can put into practice 
ane night as well as by day, though as dark as pitch is 

ack.’”73 

A.D. 1662.—Rupert, Prince Robert, of Bavaria, son of 
Frederick V., elector palatine, and one of the founders of 
the English Royal Society, is credited with the discovery 
of the curious glass bulbs called ‘‘ Rupert’s drops.” These 
are merely drops of glass thrown, when melted, into 
water, and then suddenly consolidated into a shape some- 
what resembling the form ofa tear. The thick or globular 
end may be subjected to quite a smart stroke even upon 
an anvil without breaking, but if the smallest particle of 
the tail be nipped off, the whole flies into fine powder 
with almost explosive violence. 

‘Mr. Peter did show us the experiment (which I had 
heard talke of) of the chymicall glasses, which break all 
to dust by breaking off a little, small end ; which isa great 
mystery to me.”—Samuel Pepys, ‘* Diary,” January 13, 
1662. 

Sir David Brewster discovered that the fracture of 
these unannealed drops was accompanied with the evolu- 
tion of electric light, which poems. the whole drop so 
that its form was distinctly visible in the dark, and that 
the light appears even when they are broken under water. 
Mr. Bennet observed that when one of the same drops 
was placed upon a book, the latter was electrified nega- 


tively.7+ 

"A.D. 1665.—Grimaldi (Francesco Mavia), Italian philo- 
sopher, member of the order of Jesuits and an associate 
of the astronomer Giovanni Battista Riccioli (1598-1671) 
is the author of the celebrated work ‘‘ Physico-mathesis 
de Lumine,” &c., which, though treating mainly of the 
nature of light, contains an account of his experiments in 
other directions and cites the discovery of magnetism 
produced by the perpendicular holding of an iron bar.” 

A.D. 1665.—Glanvili (Joseph), an eminent English 
divine and philosopher, chaplain to the king and F.R.S., 
sometimes called ‘‘ Sadducismus Triumphatis, Glanvill,” 
indorses in his ‘‘ Scepsis Scientifica,” the views advanced 
some years previously by the Jesuit Leurechon, and, after 
discussing the objections of Sir Thomas Browne, ex- 

resses the belief that ‘‘ to confer at the distance of the 
ndies by sympathetic conveyances may be as usual to 
future times as to us in literary correspondence.” 

A writer in in the Bath Chronicle, not long since, re- 
produced a long extract from Glanvill’s work, the con- 
cluding sentence of which, he says, seems to have antici- 
pated the electric telegraph. It is as follows: 

“*., .. But yet to advance another instance. That 
men should confer at very distant removes by an extem- 
porary intercourse, is a reputed impossibility ; but yet 
there are some hints in natural operations that give us 
probability that ’tis feasible, and may be compassed with- 
out unwarrantable assistance from demoniack corre- 
spondence. That a couple of needles equally touched by 
the same magnet, being set in two dials exactly propor- 
tioned to each other, and circumscribed by the letters of 
the alphabet, may effect this ’magnale (7.¢., important 
result) hath considerable authorities to avouch it. 

‘*The manner of it is thus represented. Let the friends 
that would communicate take each a dial, and, having 
appointed a time for their sympathetic conference, let 
one move his impregnate needle to any letter in the 
alphabet, and its affected fellow will precisely respect the 
same. So that, would I know what my friend would 
acquaint me with, ’tis but observing the Tethers that are 
pointed at by my needle, and in their order transcribing 
them from their sympathised index, as its motion directs; 
and I may be assured that my friend described the same 
with his, and that the words on my paper are of his 

72 See ‘‘ Experimenta Nova Magdeburgica,” 1672, 
lib. iv., cap. 15; Schott (Gaspar), ‘‘ Technica Curiosa,” 
&c. Norimburge, 1664; also Guericke’s portrait in 
‘*Scribner’s Magazine” for June, 1889. 

73 See Dirck’s ‘‘ Life of Worcester,” page 357. 

74 See articles ‘“‘ Annealing,” ‘‘ Optics,” and ‘‘ Elec- 
tricity,” in ‘* Encycl. Brit.,” also biography in ‘‘ Penny 
Cycl.,” vol. xx., pages 226, 227. 

See ‘‘ Phil. Trans.” for 1665 and Ronald’s Catalogue 
for Bononiz, 1665; also ‘‘ Engl. Encyl.” ‘‘ Biography,” 
vol, iii., page 207. ‘ 





inditing. Now, though there will be some ill-contrivance 
in a circumstance of this invention, in that the thus 
impregnate needles will not move to, but avert from each 
other (as ingenious Dr. Browne hath observed), yet this 
cannot prejudice the main design of secret conveyance ; 
since it is but reading counter to the magnetic informer, 
and noting the letter which is most distant in the abece- 
darian circle, from that which the needle turns to, and 
the case is not altered. Z 

“Now, though this desirable effect may possibly not 
yet answer the expectations of inquisitive experiment, 
yet ’tis no despicable item that by some other such way 
of magnetick efficiency it may hereafter with success be 
attempted, when magical history shall be enlarged by 
riper inspections, and ’tis not unlikely but that present 
discoveries might be ee to the performance. ”76 

A.D. 1666.-—Denys (William), h eer of ays Be 
observes that the compasses pl. in different parts of a 
vessel give different indications (Becquerel, ‘‘ Mag- 
nétisme, page 119, ) 

A.D. 1671.—Richer (T.), French philosopher, who was 
sent by the Paris Academy of Sciences to the island of 
Cayenne for the purpose of determining the amount of 
terrestrial refraction and other astronomical objects, is 
the first to make known the electrical powers of the 
gymnotus electricus.” 

D. 1675.—Boyle (Robert), Irish natural philosopher 
and chemist, seventh son of Richard Boyle, Earl of Cork, 
and one of the first members of what he calls the Invi- 
sible College, which has since become the Royal Society, 
gives, in his ‘‘ Philosophical Works,” the result of his 
man experiments upon magnetism and electricity. 

John Evelyn says of him: ‘‘ It must be confessed that 
he had a marvailous sagacity in finding out many useful 
and noble experiments. Never did stubborn matter come 
under his inquisition, but he extorted a confession of all 
that lay in her most intimate recesses; and what he dis- 
covered he has faithfully registered and frankly commu- 
nicated..... = 

Professor Tyndall remarks (lecture, February 4, 1875) : 
‘* The tendency to physical theory showed itself in Boyle. 
He imagined that the electrified body threw out a glu- 
tinous or unctuous effluvium, which laid-hold of small 
bodies, and in its return to the source from which it 
emanated carried them along with it.” (Priestley, ‘* His- 
tory,” &c., 1775, page 7.) : 

A few of his many important remarks and observations 
are, however, best given in his own words, as extracted 
from the ‘‘ Philosophical Works” above alluded to. 

‘* The invention of the mariner’s needle, which giveth 
the direction, is no less benefit for navigation than the 
invention of the sails which give the motion.” (London, 
1738, vol. i., page 62.) ; 

‘‘T, with a certain body (rough diamond) not bigger 
than a pea, but very vigorously attractive, moved a steel 
needle, freely poised, about three minutes after I had 
left off rubbing it. (Vol. i., page 508.) : 

“*T removed a piece of amber in the sunbeams till 
they had made it moderately hot and then found it would 
attract those light bodies it would not stir before.” (Vol. i., 
page 400, and vol. iii., page 52.) 

** Whether from such experiments one may argue, that 
it is but, as it were, by accident, that amber attracts 
another body, and not this the amber ; and whether these 
ought to make us question, if electrics may, with so much 
propriety, as has been generally supposed, be said to 
attract, are doubts, that my design does not oblige me to 
examine.” (Vol. iv., page 350. )’5 

A.D. 1675.—Picard (Jean), eminent astronomer, who 
succeeded Gassendi (A.D. 1632) as professor of astronomy 
at the College de France, is the first to observe electric 
light in vacuo. According to Tyndall, ‘‘ Lectures on 
Electricity,” it was while omnyieg a barometer from the 
observatory to the Porte Saint-Michel in Paris that he 
noticed light in the vacuous portion. Sebastien and 
Cassini observed it afterwards in other barometers. (See 
Tyndall’s Lecture V. for Priestley’s description of the 
electric light in vacuo.) 

It was this same scientist who had already given in 
his ‘‘ Mesure de la Terre,” 1671, article iv., the descrip- 
tion of the measurement of a degree of latitude made 
with instruments of his own manufacture. (See Hum- 
boldt, ‘‘ Cosmos,” 1859, vol. v., pages 23, 24.) 

A.D. 1675.—Newton (Sir Isaac), prominent English 
mathematician and natural philosopher, of whom Macaulay 
says that ‘“‘in no other mind have the demonstrative 
faculty and the inductive faculty coexisted in such 
supreme excellence and perfect harmony,” communicates 
to the Royal Society his discovery that excited glass will 
attract any light bodies even to the surface opposite to 
that upon which it has been rubbed. This was success- 
fully demonstrated by the Society, January 31, 1676. 

He improves the electric machine by substituting a 
glass globe for the globe of sulphur alte use of by both 
Von Guericke and Boyle, the rubbers in every case being 
the hands of the operator. 








76 See *‘ Nature,” vol. xvi., e 269. 

77 See Leithead, ‘‘ Electricity,” chap. xii.; Fahie, 
**Elec. Tel.,” page 171; Bertholon, ‘* Elec. du Corps 
Humain,” 1786, vol. i., page 171; ‘‘ Mém de l’Acad. des 
Sciences,” 1677, art. vi.; Richer, ‘‘Observations,” &c., 
Paris, 1679. 

78See in John Evelyn’s ‘“‘ Diary,” the letter to Mr. 
Wotton, March 30, 1696: Libe’s “‘ Histoire Phil. du 
Progrés de la Physique,” Paris, 1810; Boyle’s ‘‘ Me- 
chanical Production of Electricity ;’ Secondat’s ‘‘ His- 
toire d’Electricité” (Observations physiques, 1750), page 
141; Priestley’s ‘‘ History of Electricity, 1775, pages 5 to 
8, See likewise Boyle’s ‘‘ Phil. Works,” London, 1744, 
vol. iii., pages 65, 67, and 70, also pages 647, &c., giving 
his ‘‘ Experiments and Notes about the Mechanical 
Origin or Production of Electricity.” 





He appears to have somewhat anticipated Franklin’s 

at discovery, judging by the following extract from a 
etter he addressed, December 15, 1716, to the Rev. Dr. 
Law, in Suffolk: ‘*I have been much amused by ye 
singular phenomena resulting from bringing of a ane 
into contact with a piece of amber or resin fricated on 
silke clothe—ye flame putteth me in mind of sheet light- 
ning on a small (how very small) scale. But I shall in 
my epistles abjure philosophy, whereof, when I come 
down to Sakly, I'll give you enow.” 

During the years 1686 and 1687, Newton composed his 
**Principia,” ‘‘a work which will be memorable not onl 
in the annals of one science or of one country, but whic 
will form an epoch in the history of the world.” This 
was published at Halley’s expense. As Brewster says 
(1686, chap. xii.), “‘It is to Halley alone that science 
owes this debt of gratitude. It was he who tracked 
Newton to his college, who drew from him his great dis- 
coveries, and who generously gave them to the world.” 

In the twenty-third proposition of the second book, fifth 
section, Newton says: ‘‘The virtue of the magnet is con- 
tracted by the interposition of an iron plate, and is almost 
terminated at it, for bodies further off are not so much 
attracted by the magnet as by the iron plate.” And, in 
book iii., prop. vi., he thus expresses himself: ‘The 
magnetic attraction is not as the matter attracted ; some 
bodies are attracted more by the magnet, others less ; 
most bodies not at all. The power of magnetism in one 
and the same body may be increased and diminished, and 
is sometimes far stronger for the quantity of matter than 
the power of gravity ; and, in receding from the magnet 
decreases, not in the duplicate, but ps Bowe in the tripli- 
cate proportion of the distance, as nearly as I could judge 
from some rude observations.” 

Newton is said to have carried in his rirg a magnet 
weighing but three grains, which could raise 746 grains or 
250 times its own weight. This magnet naturally excited 
much admiration, but is surpassed in power by that 
formerly belonging to Sir John Leslie, and now in the 
Physical Collection at Edinburgh, weighing 34 grains, and 
having a carrying power of 1560 grains.”? 

A.D. 1676.—Haward, master of several ships and a 
man of good credit (‘‘ Phil. Trans.,” vol. x., No. 127 of 
July 18, 1676, page 647), states that ‘ being on board of 
the ship Albemarle, July 24, 1641... . in latitude of 
Bermuda. . . after a terrible clap of thunder. . . it was 
found that the compass card was turned around, the 
N. and 8. points having changed positions and, though 
Mr. Crofton brought with his finger the flower-de-lys to 

oint directly N., it would immediately, as soon as at 
iberty, return this new unusual posture, and upon exami- 
nation he found every compass (three) in the same humor; 
which ... he could impute to nothing else but the 
a of the lightning or thunder mentioned.” The 
above is also alluded to at page 33 of vol. iii. of Boyle’s 
**Phil. Works,” London, 1738, with this addition, ‘*One 
of the compasses, pointing west, was brought to New 
England, where, the glass being broke and the air gain- 
ing entrance, it lost its virtue. But one of the others is 
in that country possessed by Mr. Encrease Mather, the 
north point of the needle remaining south to this day.” 

A.D. 1678.—Redi (Francesco), well-known Italian 
scientist, physician to the Grand Duke Ferdinand II., 
publishes his ‘‘ Experimenta circa res diversas Naturales,” 
wherein he is the first to communicate the fact that the 
shock of the raia torpedo can be communicated to the 
fisherman through the line and rod connecting him with 
the fish.®° 

A.D. 1679.—Maxwell (William), Guillelmo Maxvello, 
native of Scotland, author of “Medicina Magnetica,” 
offers to prove to various medical faculties that, with 
certain magnetic means at his disposal, he could cure 
— of the diseases abandoned by them as incurable. 
(Blavatsky, “‘ Isis,” vol. i., page 215.) 

A.D. 1683.—Halley (Edmund), LL.D., who became 
English Astronomer-Royal, makes known his theory of 
four magnetic poles and of the periodical movement of 
the magnetic line without declination. He states that 
the earth’s magnetism is caused by four poles of attrac- 
tion, two of them being in each hemisphere near each 
pole of the earth. By the word pole, he means a point 
where the total magnetic force is a maximum, or, as he 
himself styles it, ‘‘a point of atest attraction.” 
(Walker, ‘* Magnetism,” page 317, 7 ) 

One of the magnetic poles he places near the meridian 
of Land’s End, not above seven degrees from the north 
pole, the other being about fifteen degrees from the north 
pole in the meridian of California, while the two south 
magnetic poles are placed respectively about sixteen and 
about twenty degrees from the south pole of the earth, 
and ninety-five degrees west, one hundred and twenty 
degrees east of London. 

n order to test Halley’s theory, the English Govern- 
ment permitted him to make three voyages in the Atlantic 
Ocean (1698-1702) in vessels of which he had the command 
as post-captain. Humboldt states that these were the 
first expeditions equipped by any Government for the 
establishment of a great scientific object—that of observ- 
ing one of the elements of terrestrial force on which the 
safety of Me is especially dependent. 

The result of these voyages was the construction of the 
first accurate magnetic chart, whereon the points at 
which navigators have found an equal amount of varia- 
tion were connected together by curved lines. This was 
the model of all charts of a similar nature since con- 
structed. Halley remarked upon its completion: ‘‘The 





7 See Brewster’s “ Life of Sir I. Newton,” pages 307, 
308 ; Harris, ‘‘ Magnetism,” vol. iii., page 11; Ninth 
‘* Britannica,” vol. xv., page 274. 

8° See Leithead, ‘‘ Electricity,” chap. xii. ; the Firenze 
1671 ed. of his ‘‘ Esperienze,” &c., pages 47-54; “Sc, 
Am. Supp.,” No. 457, pages 7300-7302. 
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nice determination of the variation, and several other 
particulars in the magnetic system, is reserved for a 
remote posterity. All that we can hope to do is to leave 
behind us observations that may be confided in and to 
propose hypotheses which after ages may examine, amend, 
or refute, 6! 

Aurora Borealis, or Northern Polar Light.—Dr. Halley 
was the first to give (“‘ Phil. Trans.,” No. 347) a distinct 
history of this phenomenon, which has certainly an elec- 
tric as well as magnetic origin, and to which Gassendi 
first gave the name it now bears, as has been stated at 
A.D. 1632. 

According to Dr. Lardner (“‘ Lectures,” vol. i., page 137), 
Professor Eberhart, of Halle, and Paul Frisi, of Pisa, 
first proposed an explanation of the aurora founded upon 
the following: ‘‘1. Electricity transmitted through rare- 
fied air exhibits a luminous appearance, precisely similar 
to that of the aurora borealis, 2. The strata of atmo- 
spheric air become rarefied as their altitude above the 
surface of the earth is increased,” a theory which has 
since been countenanced by many scientists. It has been 
observed, notably by Dalton, of Manchester, that the 
primitive beams of the aurora are constantly in a direc- 
tion to that of the dipping needle, and that the latter 
appears most affected when the aurora is the brightest. 
Arago noticed that the changes of inclination amounted 
on one occasion to seven or eight minutes. The dis- 
covery that the magnetic needle was agitated during 
the presence of an aurora has been ascribed to Wargentin 
(‘‘ Am. Journal Sc.” vol. xxx., page 227), though it is 
claimed by the friends of Olav Hhorter (see A.D. 1740) 
that it was independently ascertained by the latter during 
the year 1741. 

The well-known Swiss chemist, Auguste de la Rive, 
has made many important observations upon the electric 
character of the aurora, the experiments carried on by 
him in the mountains of Finland being thus described : 
** We surrounded the peak of a mountain with copper 
wire, pointed at intervals with tinnibs. We next charged 
the wire with electricity, and nearly every night during 
our stay produced a yellowish white light on the tin 
points, in which the spectroscope analysis revealed the 

reenish-yellow rays so characteristic of the aurora 
Cevaatio. On the peak of Pietarintumturi we were espe- 
cially successful, an auroral ray making its appearance 
directly over and about 150 yards above the copper coil.” 

A complete list of all auroras appearing prior to 1754 is 
to be found in Jean Jacques Dortons de Mairan’s, Paris, 
1731, ‘‘ Traité Physique de l’Aurore Boréale,” and a cata- 
logue of aurore observed, 1800-1877, has been made up 
by M. Zenger (“‘ Sc. Am. Suppt.,” pages 10, 915). One 
of the most interesting displays is known as the purple 
aurora, alluded to in the Annals of Clan-mac-nvise as 
having appeared A.D. 688. Between September 19, 1838, 
and April 8, 1889, Lotin, Bravais, Lilliehook, and Siljes- 
trom observed 160 auroras at Bossekop (69 deg. 58 min. 
N. lat. in Finmark and at Jupvig (70 deg. 6 min. N. lat.); 
they were the most frequent during the —— the sun 
remained below the horizon, that is from November 17th 
to January 25th. During this night of 70 times 24 hours 
there were 64 auroras visible (‘‘ Comptes Kendus,” 
tome x., page 289; Martin, ‘‘ Météorologie,” 1843, page 
453; Argelander, in the ‘* Virtragen geh. in der Kénigs- 
berg Gesellschaft,” bd. i., s. 259). 

A Finnish physician, named §S. Lenstrém, who had 

been attached to the Nordenskjold Polar expedition of 
1868, visited Lapland in 1871, and, after a series of im- 
portant observations, constructed an apparatus that per- 
mitted him to ‘‘artificially reproduce the light of the 
aurora.” The intensity of this light is so great at times 
that Lowenorn perceived the coruscations in bright sun- 
shine, onthe 29th of January, 1786, and Parry saw the 
aurora throughout the day during the voyage of 1821- 
1823. 
The height of the aurora has been variously estimated, 
but it is seldom found to be less than 45 miles above the 
surface of the earth. Father Boscovich estimated at 
825 miles the height of the one observed by the Marquis 
of Poleni on the 16th of December, 1737. The extent of 
the aurora, according to Dalton, has been known to cover 
an area of 7000 or 8000 square miles, ®* 

Aurora Australis, cr Southern Polar Light. — The 
earliest account of this phenomenon was given by Don 
Antonio de Ulloa, as will be seen under date A.D, 1735- 
1746. 

Zodiacal Light.—This phenomenon, from its occasional 
faint resemblance to and association with the auroras, 
would seem to deserve mention here, though none of the 
conjectures formed more particularly by Cassini, Euler, 
Mairan, Kepler, Laplace, Fatio de Duiller, Schubert, 
Poisson, Olmsted, Biot, Herschel, Delambre, Olbers, or 
Sir William Thomson, attribute to it any electric or mag- 
netic origin. 

In the 1876 report of the Proceedings of the Reale 
Instituto Lombardo, however, appears the account of 
many observations confirmed by, Mr. Serpieri which 
**demand absolutely” the conclusion that the zodiacal 
light “is an electrical aurora proceeding and following 
the sun around the earth.” 

81 See Cavallo, ‘‘ Magnetism,” and ‘‘ Nat. or Exp. 
Phil.,” vol. ii., page 273; Lloyd, ‘Treatise on Magnetism, ” 
1874, page 102. ’ f 

8 See ‘‘ Mem. de Turin, an. 1784, 1785; vol. i., part 2, 
rages 328, 338; Young, ‘‘ Lectures,” vol. i., pages 687, 
716: Herschel, ‘‘ Prelim. Discourse,” pages 93, 329, 330 ; 
‘* Phil. Trans.,” vol. lix., page 88, and 1753, page 350; 
Miiller’s ‘‘ Kosmische Physik ;” Noad, ‘‘ Manval,” pages 
995-237: also all the references at pages 187-196, vol. v. 
of Humboldt’s ‘‘Cosmos ;” Mairan, at vol. x., page 961, 
Dict. Univ.,” and vol. xxvi., page 161 of the ‘“‘ Biog. 
Universelle ;” ‘‘Trans. Cambridge Phil. Soc.,” vol. i. ; 
**Tsis Unveiled,” vol. i., pages 417, 418. 





Angstrém asserted that he observed the auroral line in 
the spectrum of the zodiacal light, and Lewis saw the 
latter during the aurora of May 2, 1877. De Humboldt, 
who observed it (‘* Cosmos,” 1848, vol. i., page 126) in the 
Andes at an elevation of 13,000 ft. to 15,000 ft., as well 
as on ‘‘the boundless grassy plains, the Llanos of Vene- 
zuela, and on the seashore, beneath the ever-clear sky of 
Cumana,” believes it to be caused by ‘‘a very compressed 
annulus of nebulous matter revolving freely in space 
between the orbits of Venus and Mars.” In this con- 
nection he refers to Arago, in the ‘‘ Annuaire ” for 1832, 
page 246, and to a letter published in ‘‘ Comptes Rendus,” 
xvi., 1843, page 687, from which the following is extracted : 
**Several physical facts appear to indicate that, in a 
mechanical separation of matter into its smallest par- 
ticles, if the mass be very small in relation to the surface, 
the electrical tension may increase sufficiently for the 
production of light and heat.” 

In Chambers’ “‘ Descriptive Astronomy,” page 257, the 
historian Nicephoras is credited with first calling atten- 
tion to the existence of this phenomenon, to which Gio- 
vaani Domenico Gassini gave the name of zodiacal light, 
after determining its relations in space during the year 
1683 (‘‘Mém. de l’Académie,” 1730, tome viii., pages 188 
and 276), but to Childrey belongs the credit of having 
given to Europe the first explicit description of this pheno- 
menon at page 183 of his 1661 ‘‘ Britannia Baconica.” & 

A.D. 1684—Hooke (Dr. Robert), English natural philo- 
sopher, gives the earliest well-defined plan of telegraphic 
transmission in a paper addressed to the Royal Society 
‘showing a way how to communicate one’s mind at great 
distances, . . - 40, 100,120, &c., miles ... . 
in as short a time almost as a man could write what he 
would havesent.” His apparatus consisted of an elevated 
framework supporting an open screen, behind which 
were suspended as many wooden devices or symbols, such 
as circles, squares, triangles, &c., as there were letters in 
the alphabet. In the daytime these devices were drawn 
up by a rope behind the screen and made visible in the 
open space, whilst during the night use was made of 
torches, lanterns, or lights. 

Hooke also showed, in 1684, that iron and steel rods 
can be permanently magnetised by strongly heating them 
and by rapidly cooling them in the magnetic meridian. 
(‘Encyclopedia Britannica,” 1857, vol. xiv., page 3.) 

But what is still more singular, he had, even previous 
to the above-named date, alluded to the possibility of 
telephoning, that is, communicating sound through a 
wire. He thus expresses himself: ‘* And as glasses have 
highly promoted our seeing, so it is not improbable that 
there may be found many mechanical inventions to im- 
prove our other senses of hearing, smelling, tasting, 
touching. °Tis not impossible to hear a whisper a fur- 
long’s distance, it having been already done; and perbaps 
the nature of the thing would not make it more im- 
possible, though that furlong should be ten times multi- 

jlied. And though some famous authors have affirmed 
it impossible to hear through the thinnest plates of Mus- 
covy glass, I know a way by which it is easy to hear one 
speak through a wall a yard thick. It has not been 
examined how far acoustics may be improved, nor what 
other ways there may be of quickening our hearing or 
conveying sound through other bodies than the air, for 
that is not the only medium. I can assure the reader 
that I have, by the help of a distended wire, propagated 
the sound to a very considerable distance in an instant, 
or with as seemingly quick a motion as that of light ; at 
least, incomparably swifter than that which at the same 
time was propagated through the air, and this not only 
in a straight line, or direct, but in one bended in many 
angles.” 84 

A.D. 1684.—Sturmy’s ‘‘ Mariner’s Magazine” for this 

ear, of which a copy can be seen in the library of the 

ritish Museum, contains an account of the deviation of 
the compass and its tendency to give misleading direc- 
tions on account of local attraction.» 

A.D. 1686.—Maimbourg (Louis), French historian, 
relates this instance of the employment of the magnet at 
chapter vi. of the Rev. W. Webster’s translation of his 
‘Histoire de l’Arianisme ”: ‘‘ Whilst Valens (the Roman 
emperor) was at Antioch. . . . several pagans of distinct- 
tion, with the philosophers . . . . not being able to bear 
that the empire should continue in the hands of the 
Christians, consulted privately the demons .. . in order 
to know the destiny of the emperor, and who should be 
his successor. . . . . For this purpose they made a three- 
footed stool . . . . upon which, having laid a basin of 
divers metals, they sloned the twenty-four letters of the 
alphabet around it ; then one of these philosophers, who 
was @ magician..... holding in one hand vervain, 
and in the other a ring which hung at the end of a small 
thread, pronounced. .... conjurations. ... at which 
the three-footed stool turning around and the ring moving 
of itself, and turning from one side to the other over the 
letters, it caused them to fall upon the table. . . . which 
foretold them... . that the Furies were waiting for the 
emperor at Mimas . . . . after which the enchanted ring 
turning about again over the letters in order to express 
the name of him who should succeed the emperor, formed 
first of all these three characters, TH E O; then having 
added a D to form T H EO D, the ring stopped and was 
not seen to move any more, at which one of the assistants 
cried out. . . . ‘Theodorus is the person whom the gods 
appoint for our emperor.’ ” 





83 See Sturgeon’s ‘‘ Annals,” &c., vol. ii. pages 140-142. 

84 See Hooke’s entire paper in Derham’s “ Phil. Exp. 
and Obs.” for 1726, pages 142 to 160, also ‘‘ Phil. 
Trans.” for 1684, 

8 See ‘Chamber's Journal,” vol. iii., No. 60, for Feb- 
ruary 24, 1855, page 132, and vol. xii., No. 300, for Octo- 


| ber 1, 1859, page 246. 





Maimbourg’s biography is given at page 58, vol. iv., of 
the ‘‘ Englis ag ey pore ; 
r 


A.D. 1692.—Dr. Le Lorrain de Vallemont relates, in 
“Description de l’Aimant,” &c., which he ublished at 
Paris, that, after a very severe wind poh rain storm 
during the month of October, 1690, the new steeple of the 
Church of Notre Dame de Chartres was found to be so 
seriously injured as to necessitate demolition. It was 
then observed that the iron cross was covered with a heavy 
coating of rust, which latter proved to be so highly mag- 
netic that a special report upon it was made, in the 
‘* Journal des Savants,” by Mr. de la Hire, December 3, 
1691, at the request of Giovanni Dom Cassini, and of 
other members of the French Royal Academy.** 

A.D. 1693.—Gregory (David), who became professor of 
astronomy in Oxford mainly through the influence of 
Newton, communicates, in a manuscript volume of notes 
and commentaries, the result of his observations on the 
laws of magnetic action.*” 

A.D. 1700.—Bernoulli (John I.), son of Nicolas, the 
founder of the celebrated family of that name, improves 
upon Picard’s discovery of the electrical appearance of 
the barometer, made A.D. 1675, by devising a mercurial 
phosphorus or mercury shining in vacuo (‘‘ Diss. Physica 
de nvesio Lucente,” &c., Basil, 1719). This procured 
the favourable notice of King Frederick I. of Prussia, who 
rewarded him with a medal. John Bernoulli I. (1667- 
1748) was a member of nearly every learned society of 
Europe and “‘one of the first mathematicians of a mathe- 
matical age.” His exceedingly valuable memoirs, found 
in all the scientific transactions of the day, were first col- 
lected in their entirety during the year 1742 by Cramer, 
professor of mathematics, and published at Lausanne and 
Geneva. 

“Ts it not surprising,” remarks Professor Robinson, in 
his able article on ‘‘ Dynamics” (Eighth ‘‘ Britannica,” vol. 
viii., page 363), ‘‘that 25 years after the publications of 
Newton’s “ Principia,” a mathematician on the Continent 
should publish a solution in the Memoirs of the French 
Academy, and boast that he had given the first demon- 
stration of it? Yet, John Bernoulli did this in 1710. Is 
it not more remarkable that this should be precisely the 
solution given by Newton, beginning from the same 
thorem, the 40th I. Prin., following Newton in every 
step and using the same subsidiary lines? Yet so it is.” 
This was five years after he had accepted (1705) the chair 
of mathematics made vacant by the death of his brother 
James I. (1654-1705). 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

Tuer Bergens Mekaniske Vierksted, Berlin, launched 
from their yard, Saturday, the 11th inst., a steel screw 
steamer of the following dimensions : 200 ft. by 28 ft. by 
13 ft. 104 in. moulded. The deadweight capacity being 
about 930 tons, inclusive of bunkers, on a mean draught 
of 13 ft. Sheis fitted with large ventilators to the holds 
and is intended for the fruit trade as well as for general 
trade. Her engines are triple-compound with cylinders 
154 in., 25 in., and 40 in. in diameter, and 27 in. stroke. 
The indicated horse-power will be about 570. The boiler 
is 13 ft. 6 in. in diameter and 10 ft. 6in. long, and will 
work at a pressure of 160 lb. per a inch. The speed 
is to be about 10 knots loaded. The vessel is named Ask 
and the owner is Mr. Johan C. Giertsen, of Bergen. 





On the 14th instant there was launched by Messrs. 
Wm. Denny and Brothers, Dumbarton, the screw steamer 
Pioneer, for the Trinity House Pilot Service. The 
builders’ dimensions are as follows: 114 ft. by 21 ft. by 
12 ft. 3 in.; gross tonnage about 160. The machinery 
will be ges by Messrs. M. Paul and Co., Dum- 
barton. This is the first sea-going pilot steamer in the 
kingdom. 


On Saturday, the 18th inst., the steel screw steamer 
Chancellor, built by Messrs. C.S. Swan and Hunter, Walls- 
end, for Messrs. T. and J. Harrison, of the Charente 
Steamship Company, Liverpool, made her official trial trip. 
This steamer is 400 ft. long between perpendiculars, 
47 ft. wide, by 31 ft. 6 in. depth moulded, and will carry 
6700 tons deadweight. The engines are by the Wallsend 
Slipway and Engineering Company, Limited. The cy- 
linders are of the following diameter: 29 in., 48 in., and 
77 in. by 51 in. stroke, and on the trial trip the vessel 
made an average speed of 13} knots. 


In the account of the trial trip of the steam yacht Mira, 
noticed on page 67, the cubic capacity of the boiler should 
have been 1138 cubic feet, instead of 1449 as stated. This 
gives 1 horse-power for every 1.25 cubic feet of capacity. 





Western AvstraviA.—The first section of the northern 
end of the Midland Railway of Western Australia has 
been opened at Dengarra by the Commissioner for Rail- 
ways. 


American SteAM Navication.—The Providence and 
Stonington Steamship Company has contracted for two 
new steamers. The vessels are to be of steel and will be 
300 ft. in length, 60 ft. wide, and will draw 124 ft. of 
water. They are to be propellers and will be fitted with 
all modern machinery and conveniences. On the decks 
will be room for 100 cars of freight and also 100 state 
rooms for the accommodation of 200 first-class passengers. 
The contract provides for the completion of the two boats 
by June 1, 1892. 





86 See more particularly pages 4, 30, 66, 74, 89, and $0 
of the above-named work. f 
‘7 See Noad, ‘‘ Manual of Electricity,” 1859, page 525. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPpiLtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
i cifications may be obtained at 38, Cursitor-street, 


2119. J. Payne, Rotherham, Yorks. Smoke-Con- 
su ement. [6d. 4 Figs.) February 5, 1891.— 
An air channel C is formed at each side and along the whole 
length of the fire by taking out the second gratebars from each 
side of the fire space, and inserting in the space lengths of 
outwardly curved plates of cast metal, the upper edge being 
carried up to the side of the flue. The first gratebar is also 
removed from each side at the end nearest to the furnace front 
E, and thus form an opening through which a stream of air can 
pass into the air channel C, and forward through an opening 
communicating with the interior of the bridge B. The bridge is 


Fig. 





of S 
Ranawy tone, E.C., either —, or by letter, J 
amount of price and postage, addressed to H. RBADER Lack, Esq. 

The date of the advertisement of the ones of a@ complete 

ecification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealiny is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt a uplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, 


10,033. J. P. Bayly, London. (EF. Thomas, Kansas, 
Mo., U.S.A.) Steam Engines. (6d. 3 Figs.] June 28, 1890.— 
The steam cylinder Ais provided with steam channelsal, The 
steam chest C has a covering D which has a recess sunk in the 
underside a sufficient depth to receive the plate F and compres- 
sible packing E, the plate F being secured and held in position by 
a screw g, which passes upward through the plate and packing F 
and E, and is secured in the chest covering D by anuth. Alarge 
acorn-shaped nutG, provided with a cavity g!, fits over the bolt 








g. Itis provided with threads, which secure it rigidly in the 
chest-covering D, thus causing it to bear securely against nut h, 
which is thereby prevented from working loose. dis the recess 
in the chest covering D, in which the plate F is secured. The 
packing E is to keep the steam from passing between the adjust- 
able plate F and steam chest covering D. A valve rod I is secured 
in the valve H, and operates through the steam chest fittings K. 
On the tube M is the oil cup for lubricating the valve H. (Accepted 
June 10, 1891). 


12,115. R. Johnson, Bradford. Rotary Engines. 
(6d. 2 Figs.) August 2, 1890.—-The vane cylinder A and valve 
cylinder B are mounted in the bearings a, @ formed in the side 
plates C, C, concentric with the semicircular ends D, D of the 
casing as usual in this class of mechanism, and they are driven by 
a pulley J mounted upon the shaft F of the vanecylinder A. The 
diameter of the valve cylinder is equal to the full size of the vane 
cylinder from the extremity of one vane to the other, and their 
shafts E and F are geared together by wheels G and H of equal 
size, consequently the surface speed of the valve cylinder is pro- 

















portionately greater. This increased speed enables the valve 
Openings e, e to be reduced in width, and also greatly reduces the 
time the cylindrical portions of the valve and vane cylinders are 
not in contact with each other. The extremities of the vanes i, ¢ 
pass into and leave the openings e, ¢ approximately at the centre, 
and the openings are of such a shape that the vanes do not meet 
the sides of the openings until the cylindrical portions of the 
valve and vane cylinders are on the point of separating. The 
vanes pass from contact with the sides of the openings as the 
cylindrical portions again meet so as to avoid unnecessary friction 
and wearand tear. (Accepted June 10, 1891). 


12,267. W.R. Chester, Nottingham. Steam Boilers. 
(8d. 3 Figs.) _August 6, 1890.—This invention relates to a water- 
tube steam boiler placed in and over a vertical flue, and has for 
its object the utilisation of waste heat from retort furnaces. The 
water-tube steam boiler is constructed with a drum to contain 
water and steam, having Jong circulating bend tubes attached 
to the bottom plates which hang in the midst of the current of 





heated gases. The bend tubes have a short and a long leg H and 
J respectively to assist circulation, the short leg terminating just 
above the bottom plate of the drum and the longer leg near the 
water level of the boiler. The cylinder of the boiler is placed 
outside or partly outside the flues and is arranged with a nozzle 
or mounting near or upon the crown of the cylinder to take off 
the supply of steam generated. The tubes are secured in the 
tube-plate K by lock-nuts. (Accepted June 10, 1891). 





























in two parts Band Bl. The bottom edge of the bridge proper B 
resis upon the base B', which is made with a recess so as to retain 
the part Bin position, the upper part of B being supported at the 
ends only. The top edges of B and B! are so constructed as to 
leave an elongated mouth D, tapering in width from the centre 
towards each end, and forming the air outlet into the flue. The 
air being highly heated in its passage through the air channel C, 
enters the interior of the bridge B B!, and passing out of the 
horizontal opening Dis projected upwards in a broad even stream, 
meeting and mixing with the smoke, and thus assisting combus- 
tion. (Accepted June 10, 1891). 


6110. B. Stein, Berlin. Steam Generators. (8d. 
4 Figs.) April 9, 1891.—Two chests a and b are arranged one 
above the other and are connected to each other by pipesr. From 
the top of the upper chest b, pipes n lead the steam into a 
steam-collecting cistern d, and from the lower chest a@ the pipes 
o lead into the sediment-collecting cistern s. These two cisterns 
are connected by a pipe m. A firebridge g! separates the two 
chambers, in which the two legs of U-shaped tubes are placed, 
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guiding the blasts from the lower to the upper chamber ; where 
the pipes lead into the upper chest b, an aperture guides the blast 
down into the upper chamber underneath the cistern d, inside 
which is a horizontal plate & to separate the water contained 
therein. This water returns into the sediment-collecting cistern 
8 by the pipe m connecting the two. The feed water also enters 
this lower cistern s by a pipe, and rises into the lower chest 
by the pipes 0. (Accepted June 10, 1891). 


ELECTRICAL APPARATUS, 


10,805. B. J.B. Mills, London. (7. A. Edison, Llewellyn 
Park, N.J., U.S.A.) Apparatus for Applying the 
Power of Electric Motors. [lld. 14 Figs.) July U1, 
1890.—The method of operating electric motors consists in causing 
two motors to act differentially upon the driven shaft and varying 
the — and direction of rotation of that shaft by changing the 
speed and dynamicrelations of such motors withoutthe employment 
of energy wasting devices. The armatures A and B of two similar 
electric motors, which turn in opposite directions as shown by the 
arrows 1, are sleeved upon the shaft C and are connected together 
and with the shaft by a differential gearing D, E,F. The wheel 
Dis carried by the armature A, the wheel E by the armature B, 
and the intermediate wheel F is mounted upon an arm fixed to 
the shaft C between the loose wheels D, E. The armatures are 








connected with a line circuit. When the field magnets of A and 
B are of the same strength, both machines will be driven as motors 
at the same speed and the shaft will be atrest. When the field of 
A is weaker than that of B, the machine A will run faster than 
the machine B, and the driven shaft C will turn in the same direc- 
tion as A, as shown by the arrow 2; under these conditions and 
assuming a sufficient load upon the hines, the hine A will 
act as a motor while the machine B will actas a dynamo, generating 
a current which is delivered to the machine A and the flow of 
electric current will be as indicated by the arrows 3. When the 
fieldof B is weaker than that of A, the reverse conditions will be 
present ; the flow of the electric current being as indicated by 
the arrows5. Thus the driven shaft C has its speed and direction 
of rotation changed, by changing the speed and dynamic relations 
of the two motors. (Accepted June 10, 1891). 


6831. A. L. Parcelle, Boston, Mass., U.S.A. Dy- 
namo-Electric Machines. (8d. 3 Figs.) April 21, 1891.— 
The cores of the field magnets A are mounted upon, and in mag- 
netic connection with, an iron hub B, secured to a standard BI. 
These cores are so wound as to produce alternate north and south 
poles, and wound successively so that each pair of adjoining cores 
constitutes a LJ magnet, the circuit of which is completed by the 
yoke B. The armature is a Gramme ring consisting of a con- 
tinuous iron core, encircled by continuous and contiguous coils C, 
wound in groups. The armature is firmly secured on the inner 








surface of an annular rim Cl by means of teeth ¢ interlocking with 
the coils by projecting inwardly in the space between the coils. 
The rim C' is carried by a frame C2, radiating from a hub C3, which 
is fast on a revolving shaft F!. The opposite end of the casing is 
closed by a metal disc C4 turning on a bearing C5 on the frame B!. 
A commutator D on this shaft is clamped against the hub C3 or 





Brushes E, F are supported by a 


frame C2 by a screw nut Dl. | d 
bracket E! of insulating material mounted on a frame B?, and 


capable of turning thereon. All the coils are thus kept con- 
tinuously active, those in front of each field-pole tending at all 
times to produce rotation in the same direction. (Accepted June 
10, 1891). 


RAILWAY APPLIANCES. 


10,151. L. Roberts, Tong, Yorks.,and J. Wheater, 
Bradford. Brake tor Railway Carriages. (8d. 6 
Figs.) July 1, 1890.—The body of the vehicle A is mounted on 
wheels B, axle-boxes C being made with their inner and outer 
sides D and D! projecting above the others so as to form bearings 
to receive the journals a of the cam 6, one of which is thus 
mounted above each axle-box. The cam 0} consists of a short 
shaft d having two projections ¢, ¢ on either side between which 
antifriction rollers /, f are mounted, and an arm g rigidly attached 
to the cam extends up beneath the framework A. The arms g 
on each side are connected together by the rods E to which their 
upper ends are pivotted and the rods E are fixed at each end to 
cross-pieces F to which the ¢rawbar G is rigidly fixed at each end. 
The drawhbar G passes through a slot H in the frame at each end 
of the vehicle, and is capable of a longitudinal motion defined by 
































hoist * 


the distance between the cross-pieces F and the inner ends of the 
frame A. The springs J are mounted upon independent vertical 
slides K fitted between the horns L above each axle-box, and sup- 
ported just clear of such boxes by the brake shoes M secured to 
their upper inner ends, and normally resting upon the peripheries 
of the wheels B. The slides K of opposite sides of the vehicle are 
connected together by the oross-pieces N, upon which the brake 
shoes are mounted. When there is no pressure on the drawbar G, 
the full weight of the brake is upon the wheels, but as soon as 
sufficient power is applied to the drawbar it is moved longitudi- 
nally, thus inclining the whole of the arms g in the direction of the 
motion which turns the cams b until one of the antifriction rollers 
Jf of each cam bears against the underside of the slides K and lifts 
them vertically so as to raise the brake blocks clear of the wheels 
and _ the vehicle free to be moved along. (Accepted June 10, 
1891). 


10,444, J. P. Bayly. London. (0. Brown, Hayt's 
Corners, N.Y., U.S.A.) ilroad Sleeper. (6d. 4 Figs.) 
July 5, 1890.—The railroad sleeper consists of a box formed of 
metal having a flat bottom A, a semicircular upper part A!, the 
corners A2 of the case being somewhat rounded. In the rounded 
top of the case are formed sockets A® which allow the feet of the 
rails to fit snugly therein, and on each side of the seat are pro- 











vided openings A‘ to receive fastening spikes B, the heads of 
which thus engage one on each side of the base of a rail aud thus 
secure the rail in place. The spike openings are arranged dia- 
gonally with relation to each other, so that the weight of the train 
is more evenly distributed. Within the tube is a bar © of wood 

the upper corners C1 being rounded to fit snugly against the sur. 
face of the tube and the square upper face C2 of the bar forming a 
bed for the rails to rest upon. (Accepted June 10, 1891). 


MINING AND METALLURGY. 

9123. A.Dauber, Bochum,Germany. Manufact 
of Iron and Steel. (8d. 5 Figs.) _ = 12, 1890.— 
invention relates to a process of making iron of any sort (pig 
iron, wrought iron, steel, cast steel) in one operation direct in the 
blast furnace, which consists in blowing into the same carbon 
gases mixed with heated air or superheated steam (the charges 
of solid coal or coke having before been gradually stopped) by the 
use of injector-like tuyeres arranged in horizontal rows round the 
furnace at various heights. At the head of the furnace is placed 
the casing B from which the gas mains C, C are taken off and the 
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casing is shut by the cone D. The upper part of the furnace rests 
upon a plate F which is supported by columns E. The rows of 
tuyeres G, H, and J are arranged in the zones of reduction, car- 
bonisation, and in the melting zone, by which means superheated 
steam, heated air, and gas or carbon in pulverised, solid, or liquid 
state are blown into the furnace. Below the melting zone is 
arranged another row of tuyeres K, thus creating a zone of matu- 
ration in which is determined the final result, that is the amount 

















of carbon to be contained in the fluid material so as to obtain 
wrought iron, steel of various qualities, foundry iron or pig iron 
as may be desired. Fig. 2 shows an arrangement of combination 
tuyeres, L being the central air tube, M is the steam pipe, and 

is the gas pipe ; by means of the pipe O carbon in a finely pul- 
verised solid state orin a fine spray when used in a fluid state, 
may be introduced. Each pipe is provided with a valve or cock 
P!, P2, P3, P4, by means of which the admission may be regulated. 
at will. (Accepted June 10, 1891). 

4695. W.A. Baldwin, New York, U.S.A. Alloying 
Metals. (8d. 2 Figs.) March 16, 1891.—The alloying furnace 
Ais a reverberatory furnace, having a fire chamber a, with an ash- 
box beneath, a flue b, and a stack ec. An aperture is provided in 
the front wall at d. The metals to be alloyed, and also the reduc- 
ing compound, are brought into the bottom C of the furnace which 
has a central aperture ¢, normally closed by a plate f. An open- 
ing D in the side wall of the furnace for the introduction of the 
molten metal is provided with a gate 7. Opposite the opening D, 
and in the opposite side wall of the furnace, is an aperture, 





having on the outside a hopper. A hole Jeads from the bottom 
of C the furnace for drawing off the alloy as it is formed, and 
there is a hole slightly above the draught hole H for drawing off the 
slag from the furnace. In the roof of the flue 0 is a stack K for 
carrying off the fumes. The ore is first crushed and mixed with a 
reducing agent. The compound mass is then introduced into 
the alloying furnace; the melted metal to be combined is drawn 
upon the compound in the furnace. The heat in the furnace is 
then raised so as to keep up a perfect fusion, and the alloy is 
finaly drawn off. (Accepted June 10, 1891). 


GUNS, &c. 


8593. _C, Holmstrom and F. E. D. Acland, Lon- 
don. Breechloading Quick-Firing Guns. |lld. 20 
Figs.) June 3, 1890.—A ring D surrounding the breech-block A 
is connected to the breech by a hinge joint, the pin of which is 
vertical, For turning the breech-block it has a handle B jointed 
to it, which is folded down when the gun is ready for firing, but 
which, for opening the breech, is raised until it projects radially 
upwards. During this movement a cam surface B! acts upon a 
lever F, which is engaged with the firing pin E to draw it back, 
a sear H catching upon the firing pin E. To move the block in 
and out a folding ring handle B? is provided, which is loose on the 
axis of the handle B, and which is raised therewith. To unlock 
the breech-b'ock the radial handle is moved to the left through 

















an angle of about 60 deg. and can then be drawn back through 
the carrier ring clear of the breech, when the ring swings on the 
= and the bore is left clear. As the ring retires from the 

reech a swing catch J falls from an incline upon the gun in 
front of the block holding it, so that it cannot be pushed forward 
again through the ring until the ring is against the rear face of 
the breech. The extractor K has a projection K! which enters a 
groove in the breech-block. As the b’ock turns it moves rear- 
wards and carries the extractor back with it until it is unlocked, 
when the extractor is left behind. When the carrier ring is 
swung back a cam D! operates a lever L, which imparts to the 
extractor a further movement to throw the cartridge case out 
clear of the gun. (Accepted June 10, 1891). 


MISCELLANEOUS. 


11,122. C. W. Kitto,C. W. Kitto, and H. H. Kitto, 
London. Ap atus for Grinding or Pulverising. 
{8d. 7 Figs.) July 16, 1890,—This invention refers to machinery 
wherein the grinding is effected by a ball impelled around a 
circular path by driving discs. To enable the discs to automati- 


cally adjust themselves the apparatus shown is employed, in 
which A, A are the driving discs, which are mounted each on a 
dome bearing B, which rotates with, but is capable of endwise 
movement on, the shaft C. D is the ball driven by this disc. 





E, E’, are spiral or volute springs which are arranged to act 
upon the outer sides of the dome bearings so as to tend to force 
these bearings towards each other, the outer ends of the springs 
bearing against adjustable nuts F working on the driving shaft. 
G is another spring arranged between the driving discs so as to 
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bear against the central portions of the inner sides of the discs to 
keep the same upon their bearings. The springs E, E!, being 
roperly adjusted by the nuts F, cause the discs A to grip the 
all D with the necessary force and to continue so to grip the 
saine in spite of the wearing. (Accepted June 10, 1891). 


11,581. F. J. Rowan, Glasgow, and H. Armour, 
East Breich, Linlithgow. RKetorts for Distilling 
Shale. (8d. 1 Fig.) July 24, 1890.—This invention relates to 
improvements upon retorts of the kind described in Specifica- 
tion No. 7634 of 1889. By the present invention there is pro- 
vided for the egress from the retort L, of vapours and gases or 
volatilised matters, a pipe A connected to the ordinary outlet pipe 
B, this pipe A extending downwards within the retort, and being 
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made with a number of slits or holes, through which the vapours 
and gases enter the pipe. When the outlet pipe B is placed at the 
lower part of the hopper C, there is added an upward extension D 
of the pipe with slits or holes to draw off the vapours rising up 
into the hopper, and to thereby prevent their condensation by the 
coldness of theshale when freshly charged into the hopper. The 
steam is admitted into the retort by a pipeS. (Accepted June 


10, 1891). 
11,602. G. Bischof, London. Manufacture of 
White Lead. [6d.] July 24, 1890.—The crude lead oxides are 


first partially deoxidised by exposing them at a temperature of 
from 250 deg. to 300 deg. Cent. to the action of a gas rich in 
hydrogen such as water gas. The material thus being reduced to 
a uniform condition of sub-oxide of lead, it is hydrated and 
oxidised by moistening it with water and exposing it to the air. 
This oxide is mixed with water and acetic acid or an acetate and 
7 nee to the action of carbon dioxide. (Accepted June 3, 
1891). 


11,690. P. U. Askham and W. Wilson, Sheffield. 
Electro Magnetic Separators. (8d. 3 Figs.) July 26, 
1890.—A cylinder A, open at each end and inclined towards the 
outlet end, is supported at one end by hollow arms B attached to 
hollow shaft C carried by bracket and journal D, the opposite end 
being carried by rnd oe te Within the cylinder is secured a 
trough E, the inner end resting upon the stud pin F attached to 
the boss of hollow arms B. In the trough is a worm G driven by 

ulley H, and has a spout J for allowing the material therein to 
eave the trough. The cylinder A is rotated, and around the cir- 
cumference of the cylinder are secured magnets K, the cores of 
which come flush with the inside of the cylinder, and through 
which, on each revolution of the cylinder, a current is sent and 
maintained during a portion of the revolution. The material M is 
deposited in the interior of the cylinder A at one end by means of 

















a spout L, and by the cylinder rotating and inclining towards the 
spout N the material is constantly turning over and travelling 
towards the discharge spout J. Through each series of magnets 
K a current is passing, when the magnets are moving from X to 
X, during which time the magnets extract any metallic substances. 
On each series of magnets K arriving at a point over the trough 
E the current is then broken, thus allowing any metallicsubstance 
to be released and fall into the trough. On the hollow shaft C is 
secured a commutator Q for charging the magnets, which is com- 
posed of a drum of insulating material fitted with metallic strips 
of a certain length according to the distance the magnets are 
to move while the current is passing through them, and as each 
series of magnets arrive at the top over the trough E the respec- 








tive strips pass out of contact with the brushes S. (Accepted 
June 10, 1891). 
R. Wright, Newcastle-on-Tyne. Luffing 


12,258, 
Cranes. [6d. 2 Figs.) August 5, 1890.—For the purpose of 
keeping the load at about the same height whilst luffing what- 
ever be the inclination of the jib, instead of fastening the end of 
the lifting chain (after it has passed over the pulleys of the lifting 
cylinder) to some fixed point it is attached to the ram of the luffing 
cylinder, so that as the jib is raised by the luffing gear the lifting 
rope is at the same time paid out and the load dropped relatively to 






the head of the jib. A is the post. Bthe jib pivotted to the post at 
Al. Cis the lifting cylinder andClitsram. D isthelifting chain 
which passes round pulleys D1, D! on the lifting cylinder and 
ram. E is the luffing cylinder and E! is its ram, which carries a 
crosshead F working between guides G fixed to the crane-post. 
The chain D is carried over pulleys Lb, D2, and its end is fixed to 
the crosshead F of the luffing ram. H is the luffing chain which 
passes over a pulley H’ on the luffing ram, its end being fixed 
at K to the luffing cylinder. (Accepted June 10, 1891). 


2343. T.G. Webb, Manchester. Concentrating Sul- 

huric Acid. (8d. 5 Figs.) February 9, 1891.—The hot pro- 

ucts of combustion from two fires A and B pass into chambers 
C and D behind a wall E, the space in front of which is covered by 
slabs arranged in steps, and on each step is placed a glass vessel 
G provided with a projecting lip forming an overflow spout at its 
upperedge. In each of these vessels is loosely placed at an angle 
a tapered glass tube reaching down to its bottom frcm the spout 
of the next higher vessel, the lower end of this tube having an 
outlet slit along its side. Around the vessels G, near to their 
upper edges, is formed a floor H, which may be of iron plate 
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made sloping or in steps corresponding with the slabs F. Pas- 
sages K are made for the hot products of combustion from the 
chamber C and D into the space under the floor H occupied by the 
vessels G, and passages L are made from that space to the back 
chamber, whence a flue M leads toa chimney. Above the tops 
the vessels G there is a roof N, and from the space under it pipes 
serve to carry off fumes. At the upper end of the slope is a tank 
P containing the weak acid that has to be concentrated, and at the 
lower end of the slope is a tank Q to receive the concentrated 
acid. Hot products of combustion from the chamber C circulate 
under the tank P and descend a flue R leading toa chimney. 
(Accepted June 10, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 86, Bedford- 
street, Strand. 





TASMANIAN Raitways.—The Tasmanian Government 
has announced that it intends to introduce this session the 
railway proposals which the Colonial Assembly rejected 
last year. If carried out, these proposals will necessitate 
a loan of 2,000,000. 


TIMBER ON THE Pactric Coast.—The output of lumber 
in Washington, Oregon, and California last year was much 
larger than in any previous twelve months. Washington 
win agg 1,820,171,000 ft.; Oregon, 829,283,C09 ft.; Cali- 

ornia, 864,916,000 ft.; total output for the Pacific Coast 

States, 3,522,370,000 ft. The cuts of the leading lumber 
counties of bir pay 8 for 1890 were as follows: King, 
266,042,000 feet; Jefferson, 229,000,000 feet; Pierce, 
168,000,000 feet ; Chehalis, 122,229,000 feet; Kitsap, 
117,518,000 feet ; Lewis, 116,500,000 feet: Snohomish, 
114,500,000 feet ; and Spokane, 105,000,000 feet. 





NortuERN or Spain Raitway.—The net revenue of the 
Northern of Spain Railway last year was 1,389,535/., as 
compared with 1,426,260/. in 1889, showing a decrease of 
36,725. last year. Rather more than 10 miles of line 
were steel-railed upon the system in 1890. The extent of 
line still remaining to be steel-railed in December, 1890, 
was 52 miles. The company owned at the close of 1890 
the following rolling stock : 524 engines of various types, 
1474 passenger carriages, and 9996 goods trucks. The 
company raised 86,022 tons of coal last year from its 
Barruelo mines. The aggregate capital expended to the 
close of 1890 was 32,453,074. 
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TESTING STATION FOR REFRIGERATING MACHINERY. 
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TESTS OF REFRIGERATING 
MACHINES. 


In the present article we offer to our readers the 
substance of a pamphlet which is remarkable in 
more than one respect. We know of hardly any 
comparative tests of refrigerating machinery, cer- 
tainly not of any of so exhaustive and scientific 
a character, as those we are about to describe. 
And we do not remember many instances of manu- 
facturers asking experts to conduct a thorough 
inquiry into the efficiency of a special branch of 
machinery and supplying the funds for a complete 
testing station to be erected for the purpose of 
examining their own machines, as well those of any 
rival manufacturers. These are the conditions in 
question. In June, 1888, the Linde Ice Machines 
Company, in Wiesbaden, appealed to the council 
of the Polytechnical Society of Munich to appoint 
acommittee for the purpose of submitting ice 
machines to a series of comparative tests, the tests 
to be made in a special experimental station to be 
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erected at Munich and maintained for the space of 
two years at the expense of the Gesellschaft fiir 
Linde’s Eismaschinen in Wiesbaden, and of the 
Maschinenfabrik Augsburg. The fitting up of 
an entirely new station was a necessity, as no 
institute would be in a position to spare, for a 
period of two years, staff, space, and power for the 
simultaneous testing of as many as four machines of 
different systems. A series of experiments of this 
kind had already been made by an independent 





committee in 1886 at the instigation of Messrs. | 
Linde. Their results had not settled all the points | 
concerning which Messrs. Linde had desired in- | 
formation ; hence this renewed investigation. The 
general programme submitted by Messrs. Linde was | 
accepted by the committee consisting of Mr. Aubry, | 
president of the Polytechnische Verein of Munich, | 
Messrs. Gyssling, Hertrich, Wolff, engineers, and | 
Professors Brauer of Darmstadt, Schdottler of | 
Brunswick, Zeuner of Dresden, Voit and Schréter 
of Munich. The latter, Professor M. Schréter, was 
president of the committee and edited the report, | 











published by R. Oldenbourg, of Munichand Leipzig, 
a large octavo volume of 84 pages, illustrated, and 
with 21 tables of diagrams. 

As regards the testing station, the committee 
called for funds for the site, fora hall spacious enough 
for four machines, a boiler-house with two boilers, 
well and steam pumps for working two machines 
simultaneously, for all fittings and for the main- 
tenance and fees of the committee members and 
wages of the attendants, for the period of two years, 
the whole plant to become the property of the two 
companies at the end of those two years. Invita- 
tions were issued to all German manufacturers of 
ice machines—nothing is said about firms abroad— 


to forward one or more machines, subject to the . 


following conditions. The refrigerating machines 
should work with a liquid cold carrier or brine and 
be of dimensions such as to produce about 100,000 
cold thermal units at normal speed, with a refrige- 
rating surface of 66 square metres (710 square feet) 
and cooling within the range of — 2 deg. and —5 
deg. Cent., 28.7 deg. and 23deg. Fahr. These 
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TESTING REFRIGERATING MACHINERY. 
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conditions were regarded as normal working condi- 
t'ons. German refrigerating machines are built in six 
sizes; these normal conditions would approximately 
be those of type No. 5. The tests were to concern 
principally the cold producing capacity, the con- 
sumption of steam and of condensing water, to 
examine into the special features of each system, 
and to embrace, of course, all the points of thorough 
engine trials; all the results were to be published. 

In order to arrive at comparable efticiency values, 
the committee proposed to regulate the supply of 
condensing water in such a manner as to raise its 
temperature by 10 deg. Cent., from 50 deg. to 
68 deg. Fahr.; and to work within four ranges of 
brine temperature, these temperature limits to be 
pahatiinet by regulating the supply of ‘‘ cooling 
water.” This term cooling water is rather a mis- 
nomer. It is the water used for heating the cold 
lye delivered by the machine again to its initial 
normal temperature. The respective temperature 
limits for the four series of tests were the following: 


No. deg. Cent. 
1 my, ea 
2 —10 -13 
3 -2 - 5 
4 + 6 + 3 
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which correspond to the following degrees of the 
Fahrenheit scale : 


No. 
1 —4 — 6 
2 +14 +8.6 
3 28.4 23 
4 42.8 37.4 


These temperatures rise by about 15 deg. Fahr. 
Special tests were also to be made in accordance 
with the wishes of the manufacturers. The tem- 
peratures of test No. 3 being those most frequently 
employed, a further series of control tests No. 5 was 
decided upon at these temperatures ; and to ascer- 
tain the influence of an insufficient supply of con- 
densing water, it was agreed that in these tests the 
temperature of the condensing water was to rise to 
+35 deg. Cent., 95 deg. Fahr. These proposals, 
which, indeed, appear to be the only feasible ones, 
excluded the testing of machines producing ice 
directly. For with a definite quantity of brine con- 
stantly in circulation it is comparatively easy to 
restore and maintain a certain initial temperature ; 
whilst one scarcely sees how a series of tests would 
be conducted with ice generators whose boxes would 
at any moment be filled partially with ice and 


—~—---—/ —---/ 


| partially with water. For this reason it was in- 
|sisted that the machine should work by the inter- 
mediary of a salt solution, to be cooled; and a 
solution of chloride of calcium, whose freezing point 
lies at about —22 deg. Fahr., was selected. The 
commercial chloride of calcium is fairly pure. As, 
however, the specific heat of this salt forms an im- 
portant factor in the calculations, Professor Voit 
and two other gentlemen, Dr. Bluemcke and Dr. 
Graetz, determined independently from one another 
the specific heats of solutions of chloride of calcium 
of various strengths, between the limits of the four 
tests mentioned. The specific gravities of these 
solutions varied between 1.240 and 1.264 ; and the 
extreme average values of the specific heats were 
0.8329 and 0.8494. This calcium chloride brine was 
heated by means of the waste water from the con- 
denser, until it proved preferable to employ steam 
for this purpose. The effective cold produced re- 
sults as the product of three factors. The weight 
of brine passing through the machine per hour ; the 
specific heat ; and the difference of temperature at 
the hot and cold ends. The bulk of the brine was 
determined by means of two gauge troughs, the 
one emptying whilst the other was filling, and con- 
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trolled by other apparatus ; the volume and the 
specific gravities gave the weight of the lye. 
Standard thermometers served for the temperature 
observations, and the readings were taken with the 
help of telescopes and lenses, permitting direct obser- 
vations of .02 of a degree Cent. ; due allowance was 
made for depression of the zero point and faulty 
scales, and for the mercury thread not immersed in 
the liquid. All power tests were based on indi- 
cator diagrams, and the steam consumption ascer- 
tained with the help of two water tanks placed 
above one another, the upper tank serving as gauge 
vessel. In order to study the influence of the area 
of the cooling surface, competitors were instructed 
to arrange for variable surface of the refrigerator 
pipes. It is a well-known fact that of two machines 
of the same type and of the same capacity, the one 
working, by virtue of a larger cooling surface, with 
a smaller temperature range, will prove the better. 
Definite data as to this point are, however, not 
available, although in practice a compressor has 
occasionally to be combined with various refrigera- 
tors and condensers. The above clause was hence 
inserted in the general programme ; not to make 
matters too complicated, however, the committee 
declared themselves satisfied with machines con- 
structed so as to work with unit and with double 
cooling surface. 

The further details of the test methods employed 
will best be understood in connection witha de- 
scription of the testing station (see Figs. 1 and 2). 
The testing station is situated in the Nymphen- 
burgerstrasse, Munich, and comprises a small old 
house of two stories, and the new building con- 
sisting ofa hall, a boiler-house, and a testing room. 
The hall forms a trapezoid 90 ft. long, 40 ft. and 
50 ft. respectively deep, divided into four compart- 
ments for four machines, each with large door and 
window, besides windowsat the sides and skylights 
The floor was not laid, and a trench of 7 ft. width 
and 8 ft. depth, was excavated, in which the various 
pipes were to be placed. The boiler-house contains 
a horizontal boiler i in brickwork with step grate 
and 600 square feet of heating surface, for working 
the pumps, and a vertical boiler /: of 540 square feet 
heating surface, with 172 tubes of 12 ft. length and 
1? in. outside diameter, for working the machine 
under examination. Themethod of test decided upon 
required that the heat conditions of the boiler, as 
dependent upon steam pressure and water level, 
should be the same at the beginning and the end of 
each test. To insure a constant water level in the 
boiler ik, this boiler was heated by steam entering 
from the boiler i through a 3} in. steam pipe. 
condensed water resulting from this steam was the 
feed water of k; it passed through a coil in the 
cooling vat m, and heated there the water coming 
from the cold water tank b ; cooled down to the 
required degree, it was then raised to the higher 
tank n, which was provided with an overflow pipe. 
From 1 the water passed into an iron tank / placed 
upon a balance platform, and one of the two pumps r 
finally pressed the water into the lower part of the 
boiler i. Thus no water could enter k that had not 
been weighed in 1/, the respective quantity being 
ascertained simply by noting the weight of / at the 
commencement and the end of each trial. As the 
amount of feed water would vary considerably, a 
special pipe with adjustable cock was inserted be- 
tween the suction and the compression chamber of 
the pump r; and the same addition was made to the 
other pumps. The feed water of the boiler i came 
from b after having been heated in m as mentioned 
already ; this arrangement comprised the pump p 
and the injector ¢. Special steam pipes and appa- 
ratus were further provided to enable che compe- 
titors to carry out any parallel tests of their own. 

To keep the water level in the boiler k as steady 
as possible, there was employed a little appliance 


(Fig. 3) fitted to the gauge glass, consisting of |” 


vernier and two wires flattened out and bent round 
the glass. By these means the level would be de- 
termined to 1 millimetre, and therefore the bulk 
of water in the boiler of 2.87 square metres area to 
as many litres; the calculation is not quite so 
simple in English measures, but it means that the 
water could be estimated to within 24 quarts. 

The testing room contained, besides the instru- 
ments, the engine and the apparatus for con- 
tinuous heating of the brine, which was conducted to 
and from there by two pipes of 4 in. internal dia- 
meter, fitted at their ends with connecting T pieces. 
The cold return brine flowed into the one half of 
the gauge tank c, and could be discharged into a 
tank by valves in the bottom of the vessel ; each 
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half had a capacity of about 1000 quarts. A rotary 
Enke pump s conveyed the liquid from c through d, 
where the pipe branches into several parallel coils 
so as to obtain an exposed surface of 312 square 
feet, and back to the machine. In d the brine 
was to be heated up again by means of the 
exhaust water from the air pumps, drawn up by 
another Enke pump wv from the pit h, and kept in 
constant circulation in d by means of a screw. 
But as the temperature of the water in h varied, 
and as ice began to coat the coil, it was found im- 
possible to restore in this way to the brine all the 
heat that the machine had withdrawn from it; and 
as this equalisation of temperature was one of the 
vital points of the tests, other more rapid and 
delicate means had to be devised. Hence the 
vessel d was filled with a salt brine raised to the 
normal temperature by steam from i; the steam 
pipe serving for this purpose and the necessary 
valves, coil thermometers, &c., are not marked in 
the diagrams. Unavoidable deviations of +.5 deg. 
Fahr., were duly considered in the calculations. 
The whole arrangement labours, however, under 
the disadvantage that the gauging of the cold brine 
in c interrupted the continuous flow of the liquid ; 
for the 1000 quarts had run in before the brine was 
let off into the lower tank c, from there to be con- 
veyed to the equaliser d. 

The exhaust water of the air-pump of the com- 
pression refrigerators was measured in a Poncelet 
meter, Figs. 4 and 5, the pressure height being 
ascertained after the method of Francis by means 
of a bent wire sharpened to a point. The condensed 
water from steam pipes and jacket was weighed in 
a cylindrical vessel of 39 in. by 12 in., Fig. 6. The 
engine was supplied by the Maschinenfabrik Augs- 
burg; its cylinder has 7.47 in. diameter and 17.7 in. 
stroke ; normal speed 135 revolutions. The smoke- 
stack is 100 ft. high and 3 ft. wide. The lagging 
of all pipes, supplied by Messrs. Emmerling, of 
Nurnberg, is strongly recommended by the com- 
mittee. The well, of 30 ft. depth and 10 ft. dia- 
meter, is situated in the uncovered part between 
the new shops and the old building. 

We now proceed to a brief description of the ice 
machines offered for examination. Only two ma- 
chines were presented, one by Messrs. Linde, of 
Wiesbaden, the other a Pictet machine, by Messrs. 
Rudloft-Griibs and Co., of Berlin. There are a 
good many ice machine manufacturers in Germany; 
but they did not show any anxiety to submit their 
apparatus to the tests of the committee. It was 


TABLE I.—Linde Machine. 














Dimensions of Cylinder. — | i. 
Diameter ofcylinder .. in.| 12.01 9.96 
~ piston-rod - «- 59 | 1.91 au 
Effective piston area .. { ey Nees a 113.61 | 6.26 
99. } 1 
Stroke . eo | @6©.-: Sas. |, 97... | 16.54 
; Fs front 0.11115 | 0.04371 
Constant —a5 { Pack 0.1140 | 0.04592 
front, gals.| 11.02 | 4.34 
Volume described per stroke { back »» | 11.30 | 4.56 
mean ,, 11.16 | 4.45 
' 
Heating Resp. Cooling Surfaces. 
Evaporator. | 
— | Con- 
meee ae a denser. 
ae fe: ae 
: 7: foutside.. in.| 1.59 | 1.60 | 1.52 
Diameter of pipes -. inside » | 1.26 | 126 | 1s 
Totalexposed lengthof pipes . ft.) 1826 | 1832 | 1826 
outside sq. ft.| 762 | 765 | 724.5 
Total exposed surface + inside 9 601.7 603.9 | 564 
mean, 631.4 | 684.6] 643.7 
Quantity of brine, resp. cocling water, | 
cub. ft.| 190.7 190.7 | 191.8 





not to be expected that they would. Both ma- 
chines are of the compression type. The Linde 
machine was made by the Maschinenfabrik Augs- 
burg. It can work with the required simple or 
double evaporating surface of 710 and 1420 square 
feet respectively. The compressor is connected 
by two pipes rising vertically and then bent at 
right angles to the two evaporators. Both evapo- 
rators contain the ordinary four concentric coils, 
Figs. 7 and 8; the chloride of calcium brine circu- 
lates as indicated in the diagram, Fig. 9, entering 
at a, passing out at the bottom at b, and into the 
second evaporator at c, which it finally leaves at 
d. Special thermometers, supplied with their 
fixings by the committee, Fig. 10, with their bulbs 


entirely surrounded by mercury and the upper 
part of the cavity filled with oil, were placed at 
a and d; if the machine had to work with one 
evaporator only, the thermometers were placed 
atc and d, the circulation of the lye remaining 
the same. The construction of the condensers, 
Fig. 11 and 12, is also of the usual kind ; it con- 
tains likewise four coils connected at the top to 
the compressor pipes, the liquid ammonia passing 
under the bottom to a little collector inserted 
between condenser and evaporators, from which it 
is conveyed to the regulation valves and the evapo- 
rators. In some of the experiments this collector 
was cut out. The chief data are enumerated in 
the Table in the preceding column. 

It will be noticed that the cooling surfaces 
differed little from the desired value, 710 square 
feet. The weight of the active ammonia was 175 ]b.; 
the ammonia was supplied by Messrs. Kuhnheim 
and Co., of Berlin, and by the Chemische Indus- 
trie Gesellschaft, Limited, Rheinau. 


(To be continued.) 





THE ROYAL NAVAL EXHIBITION. 
Tue ArMstTRoNG GALLERY. 
(Concluded from page 87.) 

Tue Armstrong Gallery at the Exhibition is 
divided into two chief divisions. On the ground 
level are chiefly exhibited those objects which 
relate to ordnance, whilst the floor above is de- 
voted to ship models. In our description of the 
Elswick Works which appeared in these columns 
some time ago, we illustrated and described three 
war vessels built by the firm. These were the 
Chih-Yuen, a Chinese cruiser, the Italian cruiser 
Piemonte, and the battle-ship of our own Navy, the 
Victoria.* The latter is the most important vessel 
that has been built at Elswick, and her model 
occupies the place of honour in the show at the 
Exhibition. The model is of the ample proportions 
of one-twelfth full size, the scale being one inch to 
the foot. The representation is additionally inte- 
resting from the fact that the torpedo nets are 
shown in position rigged on their booms, and itis in 
this manner that it is represented in our iilustra- 
tion on page 117 engraved from a photograph 
taken from the original. As we have already de- 
scribed the Victoria it will be sufficient if we now 
state that she is 340 ft. long, 70 ft. wide, and has a 
displacement cf 10,500 tons. The indicated horse- 
power is 14,244, and the speed 17$ knots. She has 
two 110-ton guns, one 10-in. gun, and twelve 6-in. 
guns. In front of this splendid model is a model of 
the Elswick shipyard, which is devoted entirely to 
warship contruction, the Low Walker yard, which 
formerly belonged to Mitchell and Co., being used 
only for the building of merchant vessels. The 
Elswick yard had largely to be reclaimed from the 
River Tyne, at least the ground for the berths on 
which ships are laid down was entirely unsuited to 
supporting the heavy weights of ironclad construc- 
tion. The berths had, therefore, to be made up by 
heavy timber piling, which must have cost many 
thousands of pounds. This construction is very 
well shown in a model in the Exhibition, as well as 
all the arrangements adopted for launching the 
Victoria. 

Messrs. Armstrong, Mitchell, and Co. have 
issued a list of warships which they have built 
since the year 1868 when they constructed their 
first vessel the gunboat Staunch. This amounts 
to no less than fifty-three vessels, and as the 
particulars are of interest. we reproduce the list. 
In the rollof names are many which are well 
known. The first vessel, the Staunch, gave her 
name toa class of gunboats which might have done 
good service in their day had they been called 
upon, but which have certainly been left far behind 
by the rapid advance in the science of destruction. 
Next we see the once celebrated Chinese gunboats 
of the Alphabet class ; which were most distinctly 
a fresh departure in naval construction and were 
considered likely at one time to quite revolutionise 
the art of warship design. The Chilian protected 
cruiser Esmeralda, launched in 1883, is the next 
well-known name, and this vessel Messrs. Arm- 
strong regard as the prototype of their design of 
modern protected cruiser. She was built at the 
Walker shipyard from plans originated by Mr. 
George Rendel when he was a member of the firm, 





* See ENGINEERING, vol. xlviii., page 595. 
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and shortly before he retired to join the Board of 
Admiralty. She is described as being ‘‘The 
natural development of two vessels, 210 ft. long, 
1380 tons displacement, and 16 knots speed, 
built some years before the China and Chili 
respectively. These ships were heavily armed, had 
a good coal supply, and bunkers arranged over the 
engines and boilers so as to give partial protection 
to these important parts. But their small size and 
the closeness of their bow and stern chase guns to 
the water, made them incapable of fighting 
efliciently, even in moderately heavy weather at 
sea. Moreover, the protection against shell fire 
for the vital parts—engines, boilers, magazines, 
and steering appliances—was very incomplete, 
and the great importance of such protection forced 
itself into prominence as soon as the construction 
of cruisers was undertaken.” In order to overcome 
the latter objection the steel protective deck was 
added as well as the ‘‘ cork-stufling”” arrangement 
which was so much commented upon at one time. 
It was after the Esmeralda that the present 
Director of Naval Construction, Mr. W. H. White, 
C.B., joined the Elswick establishment and the 
warship building yard was set going. The Italian 
cruiser Giovanni Bausan, and the Japanese cruisers 
Naniwa Kan and Takachiho Kan, were his first 
three vessels, and in them many improvements 
were introduced. The Austrian torpedo cruisers 
Panther and Leopard are also distinctive vessels. 
Passing over the Victoria, as we have already made 
mention of her, and several other warships more or 
less well known, we come to the Piemonte, a vessel 
which may be placed beside the Esmeralda as an 
epoch-marking craft. As our readers are aware, 
she was designed by Mr. hilip Watts, who suc- 
ceeded Mr. White when the latter returned to the 
Admiralty to become Director of Naval Construc- 
tion. The Piemonte is the natural successor of the 
ships of that class which had preceded her. It will 
be remembered that she made the remarkable 
speed of 224 knots on her trial; but it was in 
her armament, perhaps, that she was especially 
noteworthy, for she was the first ship carrying only 
quick-tiring guns for her principal armament, 
and this fact enabled her to discharge, in a given 
time, twice the weight of shot and shell that would 
be thrown by any other vessel then existing, not 
exceeding the largest battle-ships afloat five or six 
imes her size. ‘These and other points of interest 





(For Description, see Page 123.) 
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in connection with this ship have already been 
given in these columns, but the fact is worth re- 
peating in connection with the present description 
of the Naval Exhibition. In the 25 de Mayo, 
built for the Argentine Government, Mr. Watts 
has even exceeded what he had accomplished with 
the Piemonte. Her speed with natural draught 
was 21} knots per hour, as against a natural 
draught speed for the Piemonte of 20.45 knots. 
The forced draught trial of the 25 de Mayo was 
made under very unfavourable circumstances, but 
a speed of 22.43 knots was nevertheless reached. 
The Piemonte gained not very far from two knots 
by the use of forced draught, and judging from 
this result it is not unreasonable to conclude that 
the Argentine vessel would have made at least 23 
knots had she been given a fair chance with clean 
fires and stokers who had not already gone through 
an arduous day’s work. The vessels of the Aus- 
tralian squadron bring us down to the present day ; 
whilst there is another protected cruiser being 
built of the same length as the 25 de Mayo, but 
2 ft. less beam and 6in. greater draught. She 
will also be of 320 tons more displacement. 

Besides the many beautiful representations of 
warships in the model room there are several 
drawings and photographs, one or two of which we 
may notice. The first of these is of a 9.2-in. gun 
on a naval high-angle mounting, which has, we are 
informed, lately passed through some trials with 
great success. 

In this mounting the desirability of having a very 
large range for elevation has been particularly 
studied by the designers. No less than 40 deg. of 
elevation can be obtained, although the gun-port is 
even a smaller opening than in ordinary mountings. 
This advantage is secured by bringing the shield 
well back and then sloping it to the rear, so that 
the trunnions of the gun form acentre to which 
the shield almost describes a circumference ata 
very short radius. Sloping back the front of the 
shield also gives it great protective power, as ashot 
striking it would be deflected upwards. A shield 
of Gin. has been used in front, while the sloping 
part has been 4 in. thick. The men who train the 
mounting are thoroughly protected, being placed 
on the deck below, where they receive directions 
from the firer by a mechanical telegraph, In this 
way only the men required in loading are in the 
gun-house, and during the Admiralty trials at 
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Portsmouth one man is said to have easily per- 
formed the operation and then fired the gun. There 
is a ring of projectiles encircling the mounting and 
capable of being turned so that any description 
of projectile can be brought under the hatch for 
hoisting up. The mounting is well adapted for a 
pair of guns, and the Admiralty have determined 
to adopt it for the second-class battle-ships now 
building. In firing at the high angle for which the 
gun is designed it would doubtless be undesirable 
to have the slides sloping upward to the rear as in 
ordinary cases. In the drawing they are shown 
horizontal, and there are apparently powerful 
springs provided to bring the gun back to the firing 
position, although these are not indicated in the 
drawing in the Exhibition, but cases are provided 
which are doubtless to contain these springs. — 
Another interesting drawing is that showing the 
arrangement of.the new armament which has lately 
been titted on board the Thunderer. This is the 
largest hand-worked mounting in the British Navy. 
The new guns are 10-in. breechloaders, which have 
replaced the old 12-in. muzzle-loaders. The mount- 
ings are of the Vavasseur type. 

We cannot do better than conclude this notice of 
the Elswick exhibit than by the following parti- 
culars of the relative rapidity of hand and hydraulic 
working of guns. The results were actually ob- 
tained. In the Colossus there was a highly-trained 
crew, while in the Trafalgar and Benbow the crews 





| 
How 





| 





ahs Description of | 
Ship. Gu | Worked. | Results, 
Colossus 12-in, 45-tonB,.L. Hydraulic'Four rounds in 6 
minutes. Target 
| struck twice. 
Trafalgar .| 13.5-in. 67-ton B.L. , as 'Four rounds in 9 
| | min. 7 secs. 
Benbow .. 16,25 in 110-ton B.L. A |Three rounds with- 
| {in 6 minutes. 
| | Started with gun 
| | loaded. ; 
Thunderer 10-in. 30-ton B.L. | Hand (One round in 2 
| | { min. 10 secs. | 
Impérieuse ..| 9.2-in. 22-ton B.L. Ss Five rounds in 6 


| minutes. 
! 


had only been trained on board those ships for two 
days. For the sake of comparison are given the 
rates of firing on board the Thunderer and In- 
périeuse, where the hand-worked guns were manned 
by crews under the same conditions as in the 
Trafalgar and Benbow. 
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WARSHIPS 








NAME. Nationality. | Class, 
{ | 
| . 

eens h british Gunboat 
Masi ° 
Bloodhound 5 ‘ad ” 
Ever es Dutch 
Hydra British ” 
= . Chinese = 
Gamma .. 

Delta ”. ” 
BDpsilon, Zeta,? 

Eta, and Theta } = ad 
Iota, Kappa, and ) 

Lambda f <4 ” 
Tsukushi Kan Japanese Unarmoured 
Chao Yung Chinese Cruiser 
Yung Wei.. ” ” 

. hilt Protected 
Esmeralda Chilian { ——— 
Handy ss ee British Gunboat 
Giovanni Bausan Italian { Protected 

| cruiser 
| 
| 
| 
Albert ee Australian Gunboat 
Victoria . * 
| ” 
} 
Protector .. ” ss 
Palumah .. 
Gayundah.. ” ” 
Naniwa Kan d Protected 
Takachiho Kan }§ Japanese { cruiser 
Panther .. d : Torpedo 
t F 
Leopard .. J omens { cruiser 
Dogali ..  ..| _Italian { Protected 
(cruiser 
| } 
Rattler | British Gunboat 
| | 
Chih Yuen d 7 Protected 
Ching Yuan ) Chinese { cruiser 
| 
Islade Luzon ) — | Protected 
Isla de Cuba j Bpanieh { cruiser 
| 

r sti First-class 
Victoria British . 

armourclad 

Elizabeta .. ..| Roumanian {Protected 

| Y cruiser 

Piemonte .. Italian { Protected 
cruiser 

mf » | Gunboat 

Katoomba... | 
Mildura | Australian § Protected 
Wallaroo .. oer 
Boomerang 
Karrakatta } sil if oy 
Piassy t Indi la ceed 
Assaye ) udian ( destroyer 

| 

25 de Mayo Argentine { Protected 

cruiser 

Sirius 8% \ et Protected 
Spartan .. j British { cruiser 
No. 570 { Protected 


cruiser 


j 


| 115 
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| 
S| 
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jie 
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Length. 





140 


300 


| 165 


| 


340 


115 


265 


230 


330 


330 





46 


29 


| 38 


30 


70 


43 


43 


41 


015 


018 
0 8 


0.18 


011 


012 


09 


018 
014 
ou 


010 


015 


O11 


026 


612 


08 


015 


08 


016 


817 


016 


Draught. 





BUILT BY SIR W. 








| 
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10 
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| 2,300 


| 10,500 


G. 
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Displacement. 


| | Material of | 
Hu 


ARMSTRONG, 


(See Page 115.) 
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| Armour, 
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1,380 


| 
2,950) 
25) 


3,050 


360 
540 


940 





400| 
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3,700) 


1,540 


2,050 


680 


1,040 





Protective sets 
lin. to} 

Loading ll 
lin, 


| 
| 


— 


rita e deck, 


| 

| 

| 

| Load ing station 
and conning 

| tower, 2 in. 


| Breastwork, 1 in. 
Belt in way of/ 
magazine, ‘Lin. 


(| 
( 
Mi 
(| 
/ 
al 
“| 
| 
| 
" 
| 
| 


” oe 
| Belt in way of) 
magazine, lin. 
Conning tower, [{ 
lin. J 


Breastwork round | | 
gun, 1 in, 


Protective deck— 
Slopes, 3 in. 
flats, 2 in. 

Glacis plates, 3in. | 

Conning tower | 


_—e station 


1} in 
| Conning tower, 
Posed tive deck— 
| a. _ in. 
flats, 
| Cmts 
| 2in., 
| Belt in way of / 
machinery and 
magazines, } in, 


| 

| 

| 

| Protective deck— 
| Slopes, 4 in. 
| 
| 


tow er, 


flats, 2 in, 
Conning tower, 
3 in. 
| Protective deck— 
Sone, 24 in. ; 
| flats, 14 in. 
Conning tower, 
2in. 
| Belt, 18 in. 
Bulkheads, 16 in. 
| Redoubt, 18 in. 
| Turret, 18 in. 
Conning tower, | 





14i 
Protective me. 
3in. 


| Protective a 


Slopes, 34 in 
flats, 1} in 


| Protective deck— 
—, om in. 
flats, 

| ome 
3 in. 


| Breastwork, 2 in. 
| 


“ower, | 


Protective deck— 
Slopes, 2} in.;- 


—— [ cnnacxiiimamta ~_"“ —— 2 eee eee ee ee et 


flats, 1 in. 


( | Conning tower, 
°* 84} lin. 
Protective deck— 
int in.; 
wer ji Games” “sower, 
3 in. 
Protectiv e deck— 
Slopes, 2 in.; 


flats, 1 in. | 

5in. armourround 

| Conning tres, 
3 in 

Protective deck— 

| Slopes, 4} io.; | 


«| flats, 1} in. 
tower, 


| 
| 
| engines. 
{ 





( Conning 
| 3 in. 


|\4—.45-in, 


Armament. 


Guns. 


1—9-in. M.L, 
1-—10-in. M.L. 


1—12}-in. M.L. 


1—26}-ton M.L. 
1—12}-in. 38-ton M.L. 
2—9-pr. 
2—Gatling 
1—11-in. 35-ton M.L. 

-pr. 


2 Gatling 
1—11-in. 35-ton M.L. 
2—12-pr. 
2—25-ton B.L. in turrets 
4—12-cm. 
4—Hotchkis 
2—9-pr. 
2—10-in. 25-ton B.L.R. 
6—6-in. 4-ton 
2—6-pr. Q.F. 
5—37-mm. Hotchkiss 
2—Gardner 
1—63-ton 
2—10-in. 25-ton B.L. 
6—15-cm. 4-ton B.L. 
2-6-pr. Q.F. 
4—Hotchkiss 
4—Nordenfelt 
1—8in. B.L. 
1—6 in. BL. 
1—9-pr. 
2—machine 
1—10-in. 25-ton B.L. 
2—124-pr. B.L. 
1—8-in. B.L. 
5—6-in. B.L. 
4—Gatling 
1—8-in. B.L. 
1—6- in. B.L. 
—1}-in. Nordenfelt 
1-—1-in. Nordenfelt 


2—10-in. B.L. 
6—6-in. B.L. 
2 -6-pr. Q F. 
10—1-in. Nordenfelt 
4—Gatling 


2—12¢ 
10—47-mm. Hotchkiss 


6—6-in. B.L. 
9-6-pr. Q.F. Hotchkiss 
6-Gatling 


6—4-in. B.L. 
2—Nordenfelt 
2—Gardner 

8—8 in. B.L. 
2—6-in. B.L. 

pr. Q.F. Hotchkiss 
Q F. Hotchkiss 
Q.F. Hotchkiss 
6—Gatling 


8—6-pr. 
2—3-pr. 
8—1- = 


6—12-cm. 
4—6-pr. Q.F. 
4—Nordentelt 


2—110-ton B.L. in turret 
1—10-in. B.L. 
12—6-in. B.L. 
12-6-pr. Q.F. 
9—3-pr. Q. F. 
6—Nordenfelt 


4—15-cm. 
4—57-mm. Q.F. 
2—37-mm. QF, 
2—Nordenfelt 
6—6-in. Q.F. 
6—-12-cm. Q.F. 
12—6-pr. Hotchkiss 
6—1-pr. Q.F. Hotchkiss 
4—-10-mm, Maxim 


1—120-ton 
8—45-pr. Q.F. 

8—3-pr. a “ Hotchkiss 
1— boat; 


5 bk “Nordenfelt 
2—12-cm. 
4—3.-pr. OF. Hotchkiss 


2—8-in. B.L.R. 
8—12-cm. Q.F. 
12—3-pr. Q.F. Hotchkiss 
12—1-pr. Q.F. Hotchkiss 


2—6-in. B.L. 
6—12-cm. Q.F. 
8—6-pr. Q.F. Hotchkiss 
1—8-pr. Q.F. Hotchkiss 
4—.45 in. Nordenfelt 


4—6 in. Q.F. 
8—12-cem. Q.F. 
14—3-pr. Q.F. Hotchkiss 

—1-pr. Q.F. Hotchkiss 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue first London summer meeting in the his- 
tory of the Institution of Naval Architects was 
held on Thursday, Friday, and Saturday of last 
week. The sittings for the reading of papers took 
place in the theatre of the Society of Arts, the 
Council of which body extending their invariable 
hospitality to the Institution. 

Upon the proceedings commencing the Earl of 
Ravensworth, the President, occupied the chair and 
was supported by many of the most prominent 
members of the Institution. His lordship first gave 
a brief inaugural address, and presented the gold 
medal of the Institution to Professor Lewes for his 
paper, read at the last meeting, on ‘‘ Boiler De- 
posits.” It will be remembered that the presenta- 
tion of the medal was instituted this year, and is 
for the best paper contributed by other than a 
member of council, There were six papers in all 
on the programme, and these were taken on the 
mornings of Thursday and Friday, the Saturday 
being set apart for the Chatham excursion. 


Warsuip Construction. 


The first paper on the list was a contribution by 
Sir Nathaniel Barnaby entitled, ‘‘ Recent Progress 
in Warship Construction, as illustrated by the 
Models at the Royal Naval Exhibition.” The 
author commenced by saying that the progress of 
naval construction in all its departments might be 
traced in the thirty-one volumes of the Trans- 
actions of the Institution, and that not one ship 
remained in the Royal Navy of all those which 
existed thirty-one years before, when the Institu- 
tion was founded. In 1860 one of the Admiralty 
naval architects referred to the Warrior and Black 
Prince as ships exceptional in point of size, and 
pointed out that, whilst there was nothing to pre- 
vent increase in the dimensions in the size of mer- 
chant vessels, the size of men-of-war was limited 
by certain considerations. Among these were 
mentioned the value of numbers of ships rather 
than concentrating the force in few ships, the pro- 
bability that armour would be always perforable 
by the gun, and that the ram would come into use. 
The dimensions of the Warrior and Black Prince 
were 380 ft. in length and 9000 tons displacement. 
The Minotaur was somewhat larger, but the length 
of 380 ft. has never been exceeded in an ironclad 
ship in the Navy, although the displacement has 
risen to 14,000 tons. The ships of the Ramillies 
class of to-day have the same length as the War- 
rior, but three knots per hour higher speed and an 
excess of displacement more than fifty per cent. 
The following comparison is of interest : 


‘*Warrior.” ‘‘Ramillies,” 


Length ae a .- 380 ft. 380 ft. 
Breadth is ad ... 58 ft. 4in. 75 ft. 
Draught of water (extreme) 26ft.9in. 27 ft. Gin. 
Displacement (tons) By 9210 14,150 
Indicated horse-power __... 5270 13,000 
Speed (knots per hour)... 14.4 17.5 


Armour, maximum thickness 4}in. iron 18 in, steel. 
Coal endurance at 10 knots 


speed or 1210 knots 5000 knots. 
Number of guns __... 32 14 
Weight of broadside .. 19181b. 5500 1b. 
Speed per hour of fastest 

boat carried re .. S8knots 18 knots, 
First cost of hull and pro- 

pelling engines 357,000. 875,000/. 


Sir Nathaniel next proceeded to comment on the 
advances made in marine engineering, and bore 
testimony to the debt the naval architect owed to 
the engineer. The first Council of the Institution 
cnsisted of 28 professional members, not one 
being an engineer. At the present time there are 
24 professional members, 11 being marine engi- 
neers. The author is under great apprehension 
that the naval architect will die out, excepting for 
those brought up in the naval service. The num- 
ber of private students at the Royal Naval College, 
Greenwich, has been but two during the last 
session ; and ‘‘as to apprenticeship to the trade of 
shipwright, it may safely be stated that outside the 
Royal Dockyards the shipwright apprentice has 
ceased to exist.” An experienced employer of 
shipbuilding labour had said to Sir Nathaniel: ‘‘It 
is no longer the practice with us, nor, I believe, 
with other firms, to take apprentices in any trade. 
Boys are employed, but without indentures, and 
with less regularity of employment. I think this 
is to be regretted, as they cannot obtain so good a 
training or knowledge of their trade.” 

The paper pointed out that in 1870 Mr. Childers 





proposed to keep up a force of from 50 to 60 
ironclads as being ample. In 1873 Mr. Goschen 
thought we were so strong in ironclads that we 
could afford to proceed with calmness. In 1874, 
Mr. Ward Hunt said that our force of ironclads was 
55, of which 41 were seagoing ; 40 to 50 ironclads, 
the paper says, by no means satisfies our statesmen 
of to-day. Lord Brassey laid down, in his paper 
of last March, as a five years’ programme to be 
maintained after the completion of the Hamilton 
programme, 10 battle-ships, six armoured coast 
defence vessels, six armoured rams, 40 cruisers of 
the first class, 30 look-out ships, and 50 torpedo 
gun-vessels. The 40 cruisers of the first class 
would be all armoured or protected, but omitting 
these, the proposal would give us a force of iron- 
clads twice as powerful as that regarded as ample 
by Mr. Childers and Mr. Goschen. 

The discussion of Sir Nathaniel Barnaby’s paper 
was opened by Admiral Sir Edward Freemantle, 
who said he was of opinion that, in spite of what 
had been put forward in the paper, there was 
no finality in the matter of length with regard to 
warships, and he thought that length would go on 
increasing. An argument in favour of short ships 
was that they would turn more easily, but now the 
big vessels were fitted with double screws the 
manceuvring powers of the rudder could be supple- 
mented in this way. The question of many ships of 
smaller size as against a fewer number of large size 
was one of great importance, but he was of opinion 
chat it was proved by history that the big-ship 
principle was the 1ight one. With regard to the 
change of opinion as to what was considered the 
necessities of the present day with regard to the 
Navy as compared to those of past times, he was of 
opinion that a great part of the change was due to 
ministers now having a higher sense of their respon- 
sibilities. They recognised now that there was an 
enormous commerce to protect. Beyond this, how- 
ever, our needs had increased from the fact that 
other nations had become more powerful on the 
sea. Not long ago the German Navy hardly existed, 
and within quite recent times the Italians had made 
enormous efforts to improve their fleet, so that now 
it included some of the most perfect ships of war 
existing. These, and other circumstances, had 
changed our needs. 

Lord Brassey was the next speaker. He said 
that the question of whether big or small warships 
should be built must not be considered in too nar- 
row a spirit. A complete Navy required various 
types, and some of the ships must necessarily be of 
great size and enormous cost. Still he thought 
that the argument in favour of small ships was 
a very strong one, and taking cost as a basis, 
it seemed to him that two ships of half a mil- 
lion each might be better than one costing a 
million. There were two rams against one ; and 
there were two captains against one. The officer 
fighting the ship must necessarily be exposed 
to great danger, and with the two ships there 
was the chance if one captain was killed, of the 
second in the other vessel being able to carry on 
the fight. The speaker was also of opinion that 
the change of opinion in the Navy on the question 
of armament also militated in favour of smaller and 
more numerous ships. With increased dimensions 
thicker armour could be carried, but it was a ques- 
tion what value was to be attached to an increase in 
thickness, from say 12 in. to 20 in., seeing that it 
was impossible to give plates that could not be 
penetrated. The policy of limiting dimensions was 
a very difficult one to carry out. He would give an 
instance which would well illustrate the fact. When 
Lord Brassey was on the Board of Admiralty it was 
determined to build two ships each with a single 
turret in order to have a ship of smaller size and 
less expense than would be necessary with two 
turrets. When the designs were put forward 
it was pointed out that abroad ships were in pro- 
gress with thicker armour and bigger guns. The 
question the Board had to settle was, whether it 
should be permitted that the British Navy should 
build battle-ships inferior to those possessed by an- 
other power in the respects named. The answer 
naturally was ‘‘No;” and the consequence was 
that the two ships which were designed for single 
turrets in order to save money grew into the Vic- 
toria and Sans Pareil, the two most costly and 
powerful ships of their time ; they grew to this, 
as other nations had thick armour and big guns. 
Lord Brassey was of opinion that these single 
turret ships were not of a felicitous type. He 
would turn them end for end, as they were high 





where they should be low, and low where they 
should be high. The difference of opinion with 
various Boards of Admiralty, to which the author 
had referred, with regard to the strength of Navy 
desirable, was, in Lord Brassey’s opinion, easily to 
be accounted for, and was quite natural. Our 
Navy was designed to meet other navies, 
and if foreign powers increased their fleets 
we must respond. The opinion of the colonies had 
now to be considered. Steps had been taken which 
would necessitate a commencement in this direction. 
His lordship would advocate that a public body 
should be constituted which could be called together 
from time to time to consider questions of imperial 
defence. This might take the form of a Parlia- 
mentary Committee or Royal Commission, which 
would include members representing the colonies. 
We had an example in the good work done by the 
Royal Commission on Coaling Stations, which had 
resulted in those establishments being put on a 
more satisfactory footing. 

Admiral Sir John Hay was the next speaker. 
He agreed with Lord Brassey that if we had to rely 
on help from the colonies, which we might safely 
do, that a Royal Commission would be desirable. 
We must build ships which would go through the 
Suez Canal. A draught of 27 ft. Gin. was too 
much to allow of the passage being made. This 
would put a limit to the increase of dimensions in 
one respect at any rate, but those ships, having a 
draught exceeding that which would be permissible 
for — through the canal, should be arranged 
so that they could be lightened. The speaker said 
that our Navy should be equal in efficiency to that 
of any other two powers combined. He had many 
years ago attempted in the House of Commons to 
make a comparison of our Navy with that of other 
powers, but he had been severely taken to task by 
the prime minister of the day, who told him that 
the British Navy should be considered by itself, and 
that it was unpatriotic to compare it with the naval 
forces of other powers. Opinion had changed in that 
respect, and it was common to have parallels drawn 
between our own naval force and that with which we 
might be opposed. The French Navy was always the 
basis of comparison, and with that should be united 
the next most powerful fleet. Italy had been the 
power which he would have selected, but another 
great navy was now arising, and the United States 
fleet might be considered in combination with that 
of France. With regard to our need for ironclads 
Sir John Hay would go six higher than Lord 
Brassey, for he was of opinion that we wanted six- 
teen in addition to the Hamilton programme. 

Mr. Wigham Richardson, who was very warmly 
received by the meeting, said that he would confine 
himself to one point, the question as to the scarcity 
of shipyard apprentices. He thought that the 
author’s fears were somewhat exaggerated in this 
respect, but it must be remembered that there were 
limiting conditions imposed upon shipbuilders by 
their masters. Now-a-days the trades unions 
seemed inclined to undertake everything in the 
shipyard except the payment of wages, and they 
limited the number of apprentices. The conse- 
quence was that a number of boys were employed 
who were not apprenticed, but they attended schools 
and got the necessary instruction in that way. 

Mr. W. H. White was the next speaker. He 
said that the question as to large and small armoured 
ships was thoroughly thrashed out in the discus- 
sions on two papers read in 1889. One was by 
himself and was read before the Institution of 
Naval Architects. The second was by Sir Nathaniel 
Barnaby, and was contributed to the Transactions 
of the Institution of Civil Engineers. In these 
papers and the discussions upon them there would 
be found the materials upon which could be founded 
the most complete opinion as to the respective 
merits of large and small ships. By reference to 
these sources of information, it would be seen that 
different conditions were combined in certain ships 
so that they could act harmoniously together in a 
fleet. Sir Nathaniel Barnaby had proposed smaller 
vessels, but naval officers had then pointed 
out that it was impossible to unite in smaller 
ships the same qualities as in larger. The 
advocates of smaller vessels seemed to imagine that 
the one big ship would always have to meet a group 
of the smaller. Admiral Freemantla here remarked 
that even if it were so the large ship would be suc- 
cessful. ‘‘ That is what I was going to say,” con- 
tinued Mr. White, ‘‘the big ship is not so easily 
destroyed if she has speed.” It was an axiom that 
a big place is easier to deferd than several little 
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places ; but above all the big ship was directed by 
one intelligence, and there was no fear of divided 
council or misdirection through want of knowledge. 
But the Admiralty, under the Naval Defence Act, 
were creating a complete fleet, and it was not pos- 
sible to associate the offensive and defensive attri- 
butes demanded by naval officers in vessels of 
smaller size than those built. It was not a matter 
of professional opinion which he was putting for- 
ward, but the deduction from professional fact 
founded on the conditions laid down. He was, 
therefore, perfectly unbiassed in the matter. 
As to the draught of battle-ships, it was 
a fact that the large battle-ships were not intended 
to go through the Suez Canal; but there were 
certain smaller vessels that were designed for the 
purpose. Mr. White also had doubts as to the 
accuracy of the author’s statement that the Ramil- 
lies would cost 875,0001., taking the same items as 
would be included in the cost of the Warrior at 
357,0001. He spoke from memory, however, but 
would refer to make sure. Mr. White by no means 
agreed with his predecessor in office on the appren- 
ticeship question. In the Admiralty service the 
dockyard apprentice had open to him a chance of 
rising to the highest position in the service, as well 
as the members of.the Royal Corps of Constructors, 
the members of which body approximated to the 
premium apprentices of private trade. The Ad- 
miralty had also left an open door by which any 
naval architect who could pass the necessary 
examination might enter the service, and he hoped 
that one gentleman would very soon pass through 
this gateway to the profession. In conclusion Mr. 
White congratulated the Institution in having such 
a paper as that contributed by Sir Nathaniel 
Barnaby added to the Transactions. 

Sir Edward Reed also congratulated the author 
on his paper. He thought he detected a leaning 
towards small ships in the paper. Sir Edward also 
liked small ships for some things, but his policy 
would be to make every British first-class battle- 
ship superior to every other ship afloat in one point 
and at least equal in all other points. In the ships 
of the Royal Sovereign class Mr. White had ful- 
filled that consideration, although there were some 
points in which he differed from the designer, as he 
had not failed to point out at the time. It was a 
favourite axiom with him that the only way to 
compensate for improper expenditure was by 
larger expenditure. With regard to the matter of 
engine failures, Sir Edward took some credit to 
himself for not asking unpleasant questions in the 
House of Commons, but he wished to state that 
whatever mistakes had been made were the mis- 
takes of good intentions. The naval guns, too, had 
not been uniformly successful, but whatever the 
shortcomings the result remained that from British 
decks could be fired shells which would destroy any 
foreign ship afloat. He would say the same of both 
gun and engine designers—that though not always 
successful, yet their position was one of advance. 

Sir Nathaniel Barnaby replied briefly to the dis- 
cussion. He said that the low bow in the Victoria 
had been deliberately adopted after duly weighing 
the points for and against it, and it was noticeable 
that in this respect the American designers had 
followed our example. His opinion on the ap- 
prenticeship question had been discussed adversely. 
He had taken the greatest trouble to assure himself 
of the correctness of the facts he had put forward, 
and by no means accepted the criticism, but the 
subject was too long to go into then. 

Lord Ravensworth proposed a vote of thanks to 
the author, which was duly carried. 


THE Sarety or MERCHANT VESSELS. 


-A paper by Mr. B. Martell followed ; the title 
being ‘‘ On the Alterations in the Types and Pro- 
portions of Mercantile Vessels, together with 
Recent Improvements in their Construction and 
Depth of Loading, as affecting their Safety at Sea.” 
This paper we shall print in full at an early date, 
and we may, therefore, at once proceed to the dis- 
cussion. This was not of a very protracted or in- 
structive nature The first speaker was Dr. Elgar, 
the Director of Dockyards, who was called upon by 
the President. He pointed out the difficulty of 
commenting on a paper so full of detail without 
having had an opportunity of doing more than just 
glance it over. The speaker pointed out the satis- 
factory reduction of losses that had taken place over 
the twelve years covered by Mr. Martell’s figures. 
Thus in 1878 the total number of steam vessels 
lost, of all types over 300 tons, was 14 out of a 
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total number employed of 2443. In 1889 the losses 
were four less, but the total number employed 
had risen to 4157. In sailing vessels over 300 
tons, the vessels lost in 1878 were 49 out of a 
total employed of 3636, and in 1889 the losses 
were 21 vessels out of a total employed of 2007. 
Dividing the twelve years into three equal periods 
it was seen by Mr. Martell’s figures that taking 
both steam and sailing craft there was one vessel 





lost in 75 for the first four years, one in 99 for 
the second four years, and one in 142 for the 
third four years. One cause which had operated 
towards this end was the elimination of the old 
unsafe types as experience showed their defects, 
and it was useful to note how the various types 
developed as requirements arose. Another cause 
which had led to greater safety at sea was tiie com- 
pulsory Load-Line Act, Since that measure had 
been put in force the rate of reduction of loss had | 
increased and overloading was a thing, at any rate, | 
not heard of now. The working of the Act was in 
very good hands, and no one had done more than | 
Mr. Martell to help it forward. 

Sir Raylton Dixon referred to what the author 
had said as to the introduction of the well-decked | 
class of steamers. It had been pointed’ out that | 
owing to the space occupied in screw steamers by | 
the shaft tunnel, and the necessary fining of the 
lines of the after body in order to admit of a rapid 
flow of water to the screw propeller, the propor- | 
tionate amount of cargo which would be carried in 
the after hold was not sufficient to properly trim 
the vessel to effect her loading on an even keel. In 
order, therefore, to prevent trimming by the head 
when the vessel was fully laden, provision had to 
be made for carrying a larger amount of cargo abaft 
the engine and boiler space, and the expedient 
was adopted of raising the quarter-deck a sufficient 
height and length to obtain the desired result. 
Commenting on this, Sir Raylton Dixon said that 
he had recently built a new type of vessel of the 
awning deck type, which secured the advantages of 
the well-decked type in the matter referred to, 
without the objections usually advanced against 
that class. 

Sir Edward Reed said he was glad that the 
labours of the Load-Line Committee had been re- 
cognised by the author. With regard to the well- 
decked steamer, he saw no objection to the class, 
putting aside such objection as there might be 





to letting the sea into the well. In a well-built 
vesselthisshould not beaserious matter, but the bulk- 
head at the end must be additionally strengthened 
so as to take the impact of the sea. If Sir Raylton 
Dixon’s arrangement obviated this he thought it 
would remove the last objection to the type. 

Mr. Macoll said that, although well-decked 
vessels were generally looked on as mantraps, it 
would be found on inquiry that they were 
really safe in spite of the well. Ships of such 
a class were a necessity for certain work, as 


| owing to shallow draught they could command more 
ports ; but now that three-deck and flush-decked 
|ships were increased in beam, matters were becom- 


ing equalised in this respect. Reference had been 


/made to the Load-Line Act, but there was one 
‘matter in which it was faulty and unjust. The 
| provision that was made for British vessels ought 


equally to apply to foreign craft loading in British 
waters. The legislature ought to allow no foreign 
ships to load and unload in Britlsh ports on better 
terms than our native vessels. 

Captain Holt, speaking as a practical sailor, and 
also as one accustomed to direct the loading of 
ships, thought that Mr. Martell had given too much 
importance to depth of loading, and not enough to 
the metacentric height of the cargo, without con- 
sidering whether a hard-and-fast load line was not 


sufficient. The shipmaster ought to be provided with 


a rough-and-ready manner of finding the meta- 
centric height of cargo. Now ships were loaded so 


| that they might be either so tender as to be unsafe 


or so stiff as to do themselves damage by excessive 
rolling the first time they got in a heavy beam sea. 

Mr. Thompson thought that Mr. Martell might 
give the shipbuilders some credit for increased’ 
safety at sea as well as the Load-Line Committee. 
Reference had been made t9 the fact that the 
Royal Naval College at Greenwich was not taken 
advantage of by the private student of naval archi- 
tecture. That might be because the Naval College 
was in the wrong place. The speaker was proceed- 
ing to discuss the advantage of moving the esta- 
blishment to Middlesbrough when he was stopped 
by the President for being out of order, as the 
subject was not referred to in the paper under dis- 
cussion. He thought not below 1000 tons would 
have been a better limit for Mr. Martell to take in 
framing his paper, as vessels below that displace- 
ment belonged to a different category. He referred 
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to the new type of vessel referred to by Sir Raylton 
Dixon and agreed with Mr. Martell in leaving out 
the notice of it in the paper, as its success was not 
proved, and it might be questioned whether the 
advantages claimed as to loading would be ful- 
filled. 

Mr. Temperley said he was the owner of the 
vessel referred to by the last speaker and Sir 
Raylton Dixon, and it would be sufticient answer 
to the doubts expressed if he stated that witha 
homogeneous cargo it was found to load on an 
even keel. As tothe effect of the Load-Line Com- 
mittee, he might state that before the new legisla- 
tion it had been the custom to load some inches 
lighter than was now the limit of depth allowed 
by the load present regulations. 

Mr. W. H. White said that it would be valuable 
if, in connection with the remarks of Captain Holt, 
Mr. Alexander Taylor, who was present, would 
give his experience with his stability indicator. 

Mr. Taylor in response said that he had little to 
add to what he had stated when he read his paper 
before the Institution on his stability indicator.* 
It had been used and was sufficiently sensitive 
to show the difference in metacentric height 
due to the consumption of coal between Eng- 
land and Suez. But he was free to confess that 
the practical need of such an arrangement had 
largely passed away, owing to the more sensible 
proportions of modern steamers. He was of 
opinion that attention ought to be given to the 
strength of the structure in framing freeboard 
tables. The discrimination in favour of foreign 
ships was a serious thing to British owners. Ifa 
ship were sold to sail under a foreign flag she 
would, according to Lloyd’s regulations, carry 10 
per cent. more cargo. He did not see why 
foreigners should be allowed to load deeper than 
Englishmen. If a foreign ship were not built up 
to the standard of an English ship, Lloyd’s should 
withdraw the class. 

Mr. Martell, in replying to the discussion, said 
that with regard to Sir Raylton Dixon’s new 
steamer they would have to look very closely into 
the scantling of this new design. In an ordinary 
steamer they had to go from the main deck, but 
here the calculations had to be made from an 
imaginary point. Some remarks had been made 
as to the point Sir Nathaniel Barnaby had raised 
as to the decadence of the profession of naval 
architects. Mr. Martell did not share in these 
forebodings ; he was satisfied as to the ability of 
those who would follow. In the old days there 
were few who could calculate the stability of a 
vessel, now the ordinary draughtsman was not 
considered worth much if he could not do that ; 
and the speaker was anxious to bear testimony to 
the great help Lloyd’s now get from shipbuilders in 
this respect. He did not think a curve of meta- 
centric heights would do the ship’s captain much 
good, owing to the constantly changing nature of 
the cargo. He preferred to rely on the knowledge 
gained by stevedores, which was the result of con- 
stant practice and observation. With a constant 
cargo rules in thisrespectmight beotherwise. As to 
Mr. Taylor’s remarks about the loading of foreign 
ships, Lloyd’s Committee did not feelthat they were 
called upon to interfere; that was the business of 
the Government. All they could do was to 
administer the Load-Line Act as laiddown. Nothing 
in this direction could be done unless our Govern- 
ment could make an arrangement with foreign 
governments to make the law universal. As to 
Lloyd’s class, many foreign ships were built in 
England, and withdrawing their class would do no 
good, as they would then be simply built without 
survey. 


Batiast TANK SUCTIONS. 


The next paper was Mr. Bruce’s contribution 
‘*On Centre and Wing Ballast Tank Suctions.” 
This paper was a criticism of those parts of Lloyd’s 
rules which referred to the subject of the paper, 
and which had arisen out of an opinion expressed 
by Mr. Archibald Denny that ‘* Lloyd’s require- 
ments in this respect were more than were necessary 
for the safety of ships at sea.” The paper gave 
the results of a series of calculations which, the 
author said, proved most conclusively that one 
suction in each tank is quite sufficient to empty it, 
if the ship has enough stability to go to sea with 
safety. We regret that we have not space to follow 
the author in the calculations by which he sought 


* See ENGINEERING, vol. xxxvii., page 354, 





to support his position, but must refer our readers 
to the Transactions of the Society. This being the 
case it would not be fair to give the arguments 
used in the discussion against Mr. Bruce’s conclu- 
sions. It, perhaps, need hardly be said that Mr. 
Martell was by no means completely in accordance 
with the author. 

With the discussion on this paper the Thursday’s 
sitting terminated and the members made the best 
of their way to the Royal Naval Exhibition, where 
they were received by Admirals Sir William Dowell, 
Sir W. Houston Stewart, Sir Thomas Brandreth, 
and the honorary secretary, Captain Jephson, 
R.N., and assistant secretary, Lieutenant Maltby, 
R.N. In the evening a dinner was held in the 
Exhibition, Lord Brassey presiding in the absence 
of the President, who was prevented from being 
present by a domestic sorrow. 

On the members assembling on Friday the 24th 
inst. the first business was the reading of the 
papers by Messrs. A. J. Durston, the Engineer-in- 
Chief to the Royal Navy, and Mr. A. E. Seaton. 
It was originally announced that these two papers 
should be combined in one under the joint author- 
ship of the two gentlemen named, but eventually 
the subject was split into two parts. Mr. Durston’s 
contribution appropriately dealt with 


Marine ENGINES, 

and was entitled ‘‘Some Notes on the History, 
Progress, and Recent Practice in Marine Engi- 
neering.” It is to be hoped that Mr. Durston’s 
present paper may be the precursor of many 
similar contributions that will emanate from the 
department over which he presides ; either from 
his own pen or those of his assistants. Our own 
Admiralty, differing not advantageously in this 
respect from other examples that could be named, 
does not vouchsafe to the public any of those 
stores of scientific information which it so plenti- 
fully collects at public expense. We are, there- 
fore, additionally grateful when high professional 
officers step forward to make up, in some de- 
gree, for this deficiency. Mr. White has well 
carried on this honourable precedent, and, as we 
have said, we hope that Mr. Durston’s paper is 
an earnest that he is going to follow the example 
of his illustrious colleague. The substance of the 
present paper gives us additional cause for expecta- 
tion in this respect, for it bears every sign of 
forming the opening chapter of a series of mono- 
graphs dealing with the engineering practice of the 
Royal Navy, and, moreover, it proves that the 
present engineer-in-chief has the literary ability 
necessary for such a task. We cannot help also 
pointing out, in passing, the useful position the 
Institution of Naval Architects fills in enabling 
knowledge to be put forward in an unofficial but 
authoritative form. Probably there are few engi- 
neers who thoroughly realise how much they owe 
of their stock of professional knowledge to this and 
kindred societies. 

Mr. Durston bases his paper on the marine engine 
exhibits at the Royal Naval Exhibition, a subject 
upon which we have already prepared certain notes 
for our columns. He refers firstly to the valuable 
and interesting collection of engine models contri- 
buted by Messrs. Maudslay, Son, and Field. The 
earliest type of engine used in the Royal Navy was 
the side lever paddle engine and the first ship fitted 
with it wasthe Monkey, a vessel of 210 tons built at 
Rotherhithe in 1820. She was engined by the 
historic firm of Boulton and Watt with engines of 
80 horse-power nominal, the paddle-wheels making 
26} revolutions per minute at full speed. Two 
years later followed the Advice, 175 tons, 80 horse- 
power, also engined by Boulton and Watt, and in 
1823 the Lightning, 296 tons, 100 horse-power, by 
Maudslay, and the then Jasper, 239 tons and 100 
horse-power, engined by Fawcett and Co. The 
Redwing followed in 1834, 140 tons, 70 horse- 
power, engined by Napier, and the Gorgon, 1101 
tons, 320 horse-power, engined by Seward in 1838. 
The engines of these ships are representatives 
of the two types of side lever and direct-acting 
paddle-wheel designs, which were in vogue until 
1842, when the screw propeller began to make 
way. The flue boiler, either of copper or iron, is 
associated with these early days, the tubulous 
boiler making its way into the service about the 
same period as the screw, namely, in 1842-43. 
The steam pressures were then about 51b. Mr. 
Durston quotes Messrs. Seaward and Capel’s 
answer to the famous circular of 1846, which the 
Admiralty sent out to the leading engineering firms 





‘asking if, in their opinion, higher pressures than 
, those then in vogue would be preferable. Messrs. 
, Seward strongly recommended that 10 lb. pressure 
| Should be considered the maximum to which Navy 
boilers should be pressed ; although, doubtless as a 
safeguard against being considered over cautious, 
or perhaps in deference to the opinion of some 
fiery spirit of the day, they allowed that, ‘in 
extreme cases 12 lb. to the square inch” might be 
allowed. ‘‘Any material increase to the latter 
pressure will be attended with considerable risk 
without any adequate advantage.” We may 
smile at these opinions in the present day, but it 
would be well for us to remember that we are yet 
far from the pressure laid down as a desirable 
standard by Jacob Perkins. In spite of this opinion 
which, we believe, was consonant with that gene- 
rally held by engineers of the day, we find the pres- 
sure advanced to 2 lb. beyond Messrs. Seward’s 
‘“ extreme case ” in the following year, and in 1851 
it had jumped to 20 lb. Sewards, long before their 
time in the matter of steam pressure, pressed the 
boilers of the Minx to 60 lb. in 1849, but the results 
were disastrous as the speed of the ship was so little 
—3.6 knots—that the vessel was ignominiously 
towed back to Woolwich by the Monkey. The 
engines of the Minx are described as ‘‘high-pres- 
sure,” the term being, doubtless, used in its old 
significance as synonymous to non-condensing. 
Steam pressures increased slowly, so that up to 
1862, 25 lb. to the square inch did not be- 
come general, but the advent of the com- 
pound engine, with the surface condenser and 
cylindrical boiler, brought the pressures up to the 
60 lb. which Messrs. Seaward had prematurely 
tried. The rest is well known; the steel boiler 
and corrugated flue, associated with the triple- 
compound engine, have brought pressure up to the 
155 Ib. of the Navy engines of to-day, the latter 
being the amount to which the boilers of the big 
battle-ships and other vessels in progress are to be 
pressed. Of course, outside the service, we have 
seen quadruple-expansion engines, and still higher 
pressures. We must refer our readers to Mr. 
Durston’s admirable paper for further particulars 
on this interesting subject. The engineer-in-chief 
naturally has rich stores of historical lore from 
which he can find material for a paper of this 
nature ; and, in the present case, he has availed 
himself of these advantages with excellent discrimina- 
tion. The table in which he gives particulars of 
the engines of vessels of the Royal Navy, begins 
with the Acheron in 1838, and brings us down to 
the present time with the Royal Oak, the Edgar, 
and other ships of the day. By this voluminous 
table there are very clearly shown the advances 
made as time passed in power, steani pressures, 
piston speed, and economy, as well as the gain 
through the decrease in weight of machinery in 
terms of the power developed. The figures are full 
of suggestiveness to engineers of all classes, and the 
table will no doubt prove a standard foundation 
upon which many comparisons will be reared. We 
regret that its great length prevents us from repro- 
ducing it. 

Mr. Seaton’s contribution was entitled ‘‘ Progress 
in Marine Engineering in the Mercantile Marine.” 
As every marine engineer is aware, Mr. Seaton is 
the manager of the large and prosperous shipbuild- 
ing and engineering establishment at Hull. It is 
also well known that the yard has been well filled 
with work for some time past, an important addi- 
tion to the Navy being launched from its slips 
shortly before the time Mr. Seaton’s paper was 
read by the secretary, Mr. Holmes, at the meet- 
ing; and this rendered the author far too 
busy to come to London to take charge of his 
contribution. It was probably some such cause 
as this which accounted for the brevity of the 
paper, which had every appearance of being 
dashed off, probably in an interval robbed from 
sleep, amidst the press of business. The paper, 
however, will form an admirable introduction to a 
more elaborate work in which Mr. Seaton will 
deal with his subject in a more adequate manner ; 
and there is no one more capable of carrying out 
this task, as has been proved by his former contri- 
butions to the Transactions of the Institution and 
his admirable book on the marine engine. In the 
interests of the literature of the steam engine it is 
to be hoped that not too many orders will go to Hull 
foratime. The best part of the paper isthe frame- 
work upon which the author intended, and we hope 
still intends, to raise his historical superstructure. 
He gives the headings of the sections with which 
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he proposed to divide the subject. We will reserve 
our abstract until the author gives us the more 
complete form. 

The discussions on Messrs. Durston and Seaton’s 

ewe were taken together. Mr. John Scott, of 
xreenock, was the first speaker. Mr. Durston’s 
paper brought back many recollections to him of 
early days. He remembered copper boilers being 
used in the Navy, but did not think they had ever 
been applied in the merchant service. The pres- 
sures were, as stated in the paper, very low, and 
the copper was therefore thin, so much so that 
reverse safety valves were fitted to guard against 
collapse through the pressure falling below that 
of the atmosphere if condensation took place. It 
had been said that surface condensers had been 
abandoned because of their extra weight. This 
was a mistake, for the chief difficulty met with in 
their use was the large quantity of tallow that found 
its way over from the engines and which choked 
them up. In those days tallow was used very 
freely. It was interesting to notice that the 
method of packing condenser tubes, introduced 
by Hall, was still in use in the British Navy, and 
largely, also, in the merchant service. He was of 
opinion that the tubulous boiler was used in merchant 
vessels before it was fitted in the Black Eagle. 
That vessel was sent by the Admiralty on a trip to 
the Clyde, and when she arrived the tubes leaked 
very badly, so much so that the boiler had to be 
repaired and the vessel had to wait whilst men 
came down from London, because it was thought 
that the engineers of the Clyde were not acquainted 
with the manipulation of boiler tubes. His firm 
had got out a boiler to work at 120 lb. pressure 
previously to the introduction of the compound 
engine. This boiler was twin brother to that which 
Mr. Thornycroft had since brought forward. The 
Admiralty had ordered a corvette to be fitted with 
it, but the proposal was not carried out, as the 
boiler could not be kept below the water line. 
Mr. Scott referred to the value of Mr. Durston’s 
paper, and thought the details given would be 
of great value to the profession. At one time, 
he said, it was the custom of the Admiralty 
to give, from time to time, printed details of 
trials to engineering firms. That practice had 
been discontinued for some time, and doubtless it 
entailed a certain amount of extra work. The dis- 
continuance of this custom rendered papers, such 
as those before the meeting, of additional value. It 
was interesting to notice that not only were the 
engines of the Hercules the largest in dimensions, 
but also were in the front with regard to power 
developed. This showed that, although there were 
large advances in design, engineers had not been 
able materially to increase the power from one pair 
of engines. He understood that the new triple- 
expansion engines would occupy the same space as 
the old engines of the Hercules. Mr. Seaton had 
said that the twin-screw arrangement was favour- 
ably considered, in spite of what happened to the 
City of Paris. Mr. Scott would amend this phrase. 
He thought the accident to the City of Paris had 
done much to strengthen confidence in twin-screws 
and duplicate machinery. 

Mr. Rennie spoke as to the introduction of the 
screw propeller. The facts were that his father 
and uncle were very much interested in the screw 
propeller, and after the experiments with the Archi- 
medes they proposed to Sir George Cockburn that 
the Dwarf, before known as the Mermaid, should 
have her old paddle-wheel engines changed to screw 
engines. The proposal was accepted and the con- 
sequence was that the vessel made 12 miles an 
hour, which was considered a very excellent speed 
in those days. Other interests were at work, how- 
ever, and the Dwarf was sent to the coast of 
Ireland, where she was quite out of sight. After 
this the Rattler came forward, and it was for this 
reason that she was better known than the Dwarf 
in connection with the screw. 

Mr. Ellis pointed out that there was an opinion 
that the steeple engine was dead; but this was 
not the case. Two engines of this type of 4000 
horse-power and with Joy valve gear were being 
constructed at Lairds. Reference had been made 
to the method of combining economy at ordinary 
speeds with great power for special occasion by 
fitting two sets of engines on one shaft and dis- 
connecting the forward engines for every-day use. 
This had been done twelve years ago by the Italian 
engineers, and it had taken just that time for our 
Admiralty to grasp the plan. 

Mr, W. H. White said that Mr. Ellis was not 





correct in his assumption, for the Admiralty had, 
before the design of the Italia was made known, 
considered the plan of two sets of engines on one 
shaft, and had deliberately rejected it for reasons 
that were at that time sufticiently good to the minds 
of those consulted on the matter. Mr. White next 
gave some particulars of speeds of Her Majesty’s 
vessels on long runs. In the Latona’s contract 
trial about 7200 horse-power had been developed, 
with natural draught, and a speed of 18.6 knots was 
attained for eight hours, and 9400 horse-power 
with forced draught, and a speed of 20 knots for 
four hours. In the Mediterranean, under un- 
favourable conditions, with wind astern, she 
steamed easily 401 sea miles in twenty-four hours, 
or 16.7 knots, developing about 4200 horse- 
power. The Australian cruisers of the Ka- 
toomba class were promised to steam 16.5 
knots on measured mile with natural draught. 
They actually exceeded 17 knots for eight hours. 
After commissioning, these vessels were sent on 
trial cruises in the Channel. Four out of the five, 
with their own new crews and stokers, steamed for 
twenty-four hours at speeds of 164 to 16? knots in 
anything but smooth water during portions of the 
runs.* With regard to coal consumption he had 
heard of very good economical results, better than 
any shown on Admiralty trials. Of these he would 
say nothing, but it was a matter that engineers 
might well consider, how far engine trials of short 
duration should be trusted. 

Mr. Thornycroft said that with regard to ad- 
vances in ship machinery the engine question was 
worked out, and the boiler problem had to be 
brought forward. He had invented a boiler to 
which Mr. Scott had made reference, and with a 
triple-ccompound engine working to 3th full 
power he had developed one indicated horse-power 
for 1.38 lb. of coal. This was on a six hours’ trial 
In order to work at lower powers, so as to run at 
economical speed of vessel, it had been proposed, 
with three-cylinder compounds to disconnect the 
forward engine. He thought that the performance 
of his vessel showed this to be unnecessary. There 
were objections to the plan from the fact that the 
shaft would not wear down equally. 

Mr. Biles was acquainted with ships making six- 
day voyages on the Atlantic trade, and the coal per 
indicated horse-power, including auxiliary engines, 
was less than quoted by Mr. Durston. He thought 
1.7 lb. per indicated horse-power per hour to be 
well within the mark. 

Mr. Wingfield objected to estimating the weight 
of machinery by the horse-power. The com- 
parison should be per ton horse-power per revolu- 
tion. 

In replying to the discussion Mr. Durston stated 
that as to what Mr. Wingfield said the Admiralty 
was in the habit of specifying the revolutions, 
weight, and horse-power of engines, so that covered 
the whole ground. 

Mr. W. H. White said that Mr. Seaton had asked 
him to express his regret for not being present, 
but he had most important business to transact 
that day which prevented him attending. 

The demands on our space prevent us from 
completing our account of the meeting in this 
issue, and we therefore hold over the remainder 
of our report. 

(To be continued.) 





THE COLUMBIAN EXPOSITION. 
THE TRANSPORTATION BUILDING. 

Tue Transportation Building, designed by Messrs. 
Adler and Sullivan, of Chicago, is one of the group 
forming the northern or picturesque quadrangle. It 
is situated at the southern end of the west flank and 
lies between the Horticultural and the Mines Build- 
ings. It is axial with the Manufactures Building on 
the east side of the quadrangle, the central feature of 
each of the two buildings being on the same east and 
west line. The Transportation Building is simple in 
architectural treatment, although it is intended to 
make it very rich and elaborate in detail. In style it 
is somewhat Romanesque, although to the initiated 
the manner in which it is designed on axial lines and 
the solicitude shown for good proportions, and subtle 
relation of parts to each other, will at once suggest the 
methods of composition followed at the Ecole des 
Beaux Arts. Viewed from the lagoon, the cupola of 
the Transportation Building will form an effective 
feature south-west of the quadrangle, while from the 
cupola itself, reached by eight elevators, the Northern 





* See also Mr. White’s paper read before the Institu- 
i in 1890 as to long distance steaming of Her Majesty’s 
ships. 





Court, a fine beautiful effect of the entire Exposition 
will be seen. The main entrance to the Transporta- 
tion Building will consist of an immense single arch 
enriched with carvings, bas-reliefs, and mural paint- 
ings ; the entire feature will form a rich and beautiful 
yet quiet colour climax, for it will be treated entirely 
in gold leaf and will be called the golden door. The 
remainder of the architectural composition falls into a 
just relation of contrast with the highly-wrought 
entrance, and is duly quiet and modest, though very 
broad in treatment. It consists of a continuous 
arcade with subordinated colonnade and entablature. 
Numerous minor entrances are from time to time 
pierced in the walls, and with them are grouped 
terraces, seats, drinking fountains, and statues. 

The interior of the building is treated much after 
the manner of a Roman basilica, with broad nave and 
aisles. The roof is therefore in three divisions; the 
middle one rises much higher than the others, and its 
walls are pierced to form a beautiful arcaded clere- 
story. The cupola, placed exactly at the centre of 
the building, and rising 165 ft. above the ground, is 
reached by eight elevators. These elevators will of 
themselves naturally form a part of the transportation 
exhibit, and as they will also carry passengers to 
galleries at various stages of height, a fine view of the 
interior of the building may easily be obtained. The 
main galleries of this building, because of the abun- 
dant placing of passenger elevators, will prove quite 
accessible to visitors. 

The main building of the Transportation Exhibit 
measures 960 ft. front by 256 ft. deep; from this will 
extend westward to Stoney Island Avenue, a tri- 
angular annexe covering about nine acres, and con- 
sisting of one story buildings 64 ft. wide, set side by 
side. As there will be a railway track every 16ft., and 
as all these tracks will run east and west, these annexe 
buildings may be used to exhibit an entire freight or 
passenger train coupled up with its engine. It is 
likely that the display of locomotive engines will be 
quite stupendous, for they will all be placed end on to 
the central avenue or nave of the main building. As 
there will probably be at least 106 engines exhibited, 
and placed so as to face each other, the perspective 
effect of the main avenue will be remarkably effective. 
Add to the effect of the exhibits the architectural im- 
pression given by a long vista of richly ornamented 
colonnade, and it may easily be imagined that the 
interior of the Transportation Building will be one of 
the most impressive of the Exposition. The exhibits 
to be placed in the building will naturally include 
everything of whatsoever name or sort devoted to 
purposes of transportation, and will range froma baby 
carriage to a Mogul engine, from a cash conveyer to a 
balloon or a carrier pigeon. Technically, this exhibit 
will include everything comprised in Class G of the 
Official Classification. To assist in the placing of 
exhibits, a transfer railway with 75 ft. tables will 
run the entire length of the structure and immediately 
west of the main building. 


Tue HorticutturaL Hatt. 

The Horticultural Building, designed by W. L. B. 
Jenney, architect, is 1000 ft. long and fronts on the 
terrace bordering the lagoon. ‘lhe central dome is 
about 90 ft. diameter by 115 ft. high. This dome is 
designed to accommodate under its glass coverings 
palms, bamboos, and other tall growing tropical! 
plants—the largest that can be transported to Chicago. 

The trusses of this dome are of steel, the details 
being worked out with a view to lightness in general 
effect and facility of erection. ‘ihe buildings are 
illustcated by our two-page plate, and by perspective 
views on page 116. 








THE MANCHESTER CREMATORIUM. 

THE disposal of the bodies of the dead, without 
injury to the living, is a question which is beginning 
to press upon the inhabitants of large towns. The 
existing suburban cemeteries are being filled very 
rapidly, while the growth of population is quickly 
causing the houses to flow up to and past them. In 
many places, burying grounds that a few years ago 
stood quite isolated, are now completely surrounded 
with streets. The prospect opens that in the next 
generation funerals will always have to proceed by 
railway to some distant spot, chosen for its solitude 
and its distance from all towns and villages. In the 
face of recent discoveries into the causes of disease, 
and of those that may be expected during the next few 
years, the barbarous plan of filling a piece of town land 
with slowly putrefying bodies, to poison both earth, 
air, and water, will certainly not be permitted to be 
continued. How much of the epidemics of past ages 
were attributable to the pollution of the village pump 
by the picturesque churchyard, it is impossible to say, 
but the probability is that our ancestors were cut 
down by thousands from this cause alone. We know 
that the introduction of a very small quantity of the 
dejecta of a patients into a water supply will 
create a widespread outbreak of the disease, and if 
this be so, what must have been the effect of the 
drainage of a churchyard containing a score or 
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more of bodies completely filled with the germs of the 
disease? It is no mere imaginative theory that the 
underground water in the neighbourhood of graveyards 
is contaminated. At the original Owens College in 
Quay-street, Manchester, it was a stock laboratory 
experiment to demonstrate that water drawn from the 
well on the premises was heavily charged with 
nitrates from the adjoining churchyard. It is need- 
less to add that no one thought of quenching his thirst 
from that source. It is to the existence of public 
water works in all towns in England that we may 
attribute the easy toleration of urban and suburban 
graveyards. If we had been as dependent on purely 
local water supplies as are many of the large towns of 
the Continent, we should long ago have taken more 
active steps to secure their freedom from pollution. 
On the Continent many epidemics have been traced to 
the use of wells contaminated by decomposed human 
bodies. 

But by securing pure sources of water supply we by 
no means eliminate all sources of risk from the decay 
of the dead. The air and the soil are both liable to be 
polluted by the emanations from the grave. In many 
places the sense of smell affords evidence of the pre- 
sence in the atmosphere of the products of decom- 
position, and Signor del’ l’Acqua, M.D., has stated 
that he has often seen carnivorous birds hovering over 
the cemetery at Milan, attracted by the odours of 
putrefaction that arise from it. The infection of the 
soil is still more serious, It is well known that a 
special cadaveric poison or ptomaine is developed in 
dead bodies, which has much analogy in its results 
with septo-pneuma. If air be drawn through a thin 
layer of earth taken from a cemetery, and then passed 
through test tubes filled with a 9 per cent. solution of 
glucose, this poison becomes fixed. A small quantity 
injected under the wing of a pigeon soon produces 
serious symptoms. At the end of twenty-four hours 
the bird is taken ill; it develops a frightful diarrhea 
and continual sickness, and in three days it dies. 
Similar results, but in a less degree, have been ob- 
tained from soil taken at a depth of 20 in. to 24 in. 
from a cemetery that has been closed for ten years. In 
studying the subject of charbon or splenic fever in 
cattle, Pasteur found that earth mould contained the 
specific germs of the disease. In a field in the Jura, 
where a diseased cow had been buried two years 
before at a depth of nearly 2 ft., the surface earth 
not having been disturbed in the interval, Pasteur 
found that the mould contained germs which, 
introduced by inoculation into the guinea pig, 
produced charbon and death. And further, that if a 
worm be taken from an infected spot, the earth in 
the alimentary canal of the worm contains those 
spores or germs of charbon, which inoculated propagate 
the disease. The specific organisms of yellow fever, 
malarial fever, and cholera multiply in the earth, and 
Sir Spencer Wells has pointed out that what is true of 
charbon may also be true of typhoid, small-pox, scarlet 
fever, and measles. 

Science thus confirms the verdict of experience that 
it is unhealthy to live in the neighbourhood of a grave- 
yard. Unfortunately large numbers of the population 
have very little choice in the selection of their dwell- 
ings, and must live where they can, or where their 
business lies, It therefore devolves on the sanitary 
authorities of the future to see that cemeteries shall 
be located in lonely neighbourhoods where there is no 
probability of population congregating, or else to 
encourage a method of disposal of the dead in which 
putrefaction shall have no part. This latter result 
is attained by cremation, a plan which is already in 
constant operation on the Continent, and which has 
many earnest and able advocates in England. It is 
no part of our business to weigh the arguments— 
sentimental, religious, sanitary, and judicial—which 
have been urged for and against the destruction of 
dead bodies by fire. Butas an example of what can 
be said in its favour we give a very brief abstract of 
part ofa paper on the subject read by Mr. A. Emrys- 
Jones, M.D., at one of the Manchester Health 
Lectures for the People.* The practice of cremation 
is very ancient, but the English society was not 
founded until 1874, and the first cremation did not 
occur until 1879. From that time until the date of 
the lecture twenty-three bodies were cremated at 
Woking. It was, however, not until 1884 that the 
legality of the operation was judicially affirmed. The 
movement arose in Italy a few years earlier than here, 
and between 1877 and 1886 there took place 788 crema- 
tions in Milan, Rome, and other cities. There are in 
Italy thirty - one cremation societies, and similar 
societies exist in nearly all countries. As to the 
religious objections brought against the practice the 
lecturer quoted the late Bishop Fraser who said, ‘‘ No 
intelligent faith can suppose that any Christian doctrine 
is affected by the manner in which or the time in which 
this mortal body of ours crumbles into dust and sees 
corruption.” The present Bishop of Manchester said, 
** Of the two modes” of burial ‘‘ proposed, cremation 


"* Disposal of the Dead—Health Lectures, No. 5— 
Series iL, 1887-8, Manchester; John Heywood, 
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chimney, over the body to be burned, and then across 
a second fire of coke to consume all odours and appear- 
ance of smoke. The time of heating up is 14 hours, 
and the cremation is effected in a similar time. At the 
cemetery of Pére la Chaise, the Parisian authorities 
have erected a large and expensive crematorium. 
The furnace is by the side of the waiting-room ; 
the coffin is placed on an iron tray, which serves 
to receive the ashes, and from which they can subse- 
quently be collected. The building is one of consider- 
able architectural pretensions, and no expense has been 
spared. The crematorium at Zurich has been con- 
structed on the plan of M. Bourry, of Paris. The 
furnace may be compared to a gas retort or a coke 
oven constructed of firebricks. The combustion is 
effected by gas from a producer fed with coke. This 
gas is first used for heating both the inside and the 
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was the more Christian. They certainly had no basis 
to encourage the degrading superstition that every 
particle of matter that was buried in the grave would 
be raised again.” The late Karl of Shaftesbury said, 
‘¢ There is another argument urged on religious grounds 
—that it will annihilate all hope of a resurrection. 
What then will become of the thousands of blessed 
martyrs who have died at the stake in ancient and 
modern persecutions?” Another objection, said Dr. 
Emrys-Jones, was that the process was revolting to 
the senses, and he proceeded to correct this by a 
description of a well-designed crematory showing 
that it emitted neither smell nor smoke. The 
objection that carries the greatest weight with many 
that find no difficulty as regards the sentimental 
and the religious aspect of the case, is the 
medico-legal one, that is, that if cremation be adopted 
cases of poisoning may go undetected, and the perpe- 
trators escape punishment. Sir Henry Thomson has 
dealt with this aspect of the case, pointing out that 
the chance of detecting poison after burial is very 
small. All traces of the most potent poisons, such as 
morphia, aconite, atropine, strychnine, and prussic 
acid, are rapidly decomposed, or soon become unrecog- 
nisable, so that only three poisons—arsenic, antimony, 
and mercury—are capable of detection after a con- 
siderable period. As there were in 1884 no fewer 
than 20,194 persons buried in this country without 
any certificate of the cause of death, it cannot be 
said that cremation would render the probabilities of 
a poisoner’s escape much greater than it is already. 
A journey was, last year, made by Mr. Henry Simon, 
chairman of the Manchester Crematorium, Limited, to 
inspect the principal crematories of Europe, in order to 
gain information to be used in the erection of a similar 
structure in Manchester. From notes which he has 
published on the subject we learn that at Woking the 
flames from a coal fire are led, on their way to the 








outside of the furnace, but during cremation the gas is 
burned exclusively outside the furnace. The products 
of combustion pass through a regenerator to heat the 
air. The body itself is caused to burn by radiation 
from the walls in an atmosphere of hot air which is 
passed over it. The furnace stands in a hall, and is 
in the shape of a monumental sarcophagus, the exterior 
shell of which does not become heated. The coffin is 
placed on a table in front of the furnace during the 
reading of the service, and then by a mechanical 
device, without visible handling, a door opens, the 
coffin slides inside, and the door closes. In less than 
two hours nothing remains but a few handfuls of ashes. 
Mr. Simon also visited other institutions of the same 
kind in Dresden and Milan. 

The object of Mr. Simon’s journey was not only to 
collect information as to what should be done, but 
more particularly, we should imagine, to learn what 
should be avoided. The Anglo-Saxon feeling of rever- 
ence for the dead is so great that no new system of 
burial will ever become popular that does not respect 
it to the utmost. Not only must all legitimate de- 
mands for decency and propriety be met, but even the 
prejudices of the ignorant must be considered. In the 
Continental crematories there are several features that 
would not be tolerated here. For instance, in Italy 
the bodies are introduced into the furnace nude and 
without coffins. In some places the heat of the fire is 
felt in the room or ~— where the service is read, 
and occasionally the flames are seen belching forth 
when the doors are opened for the reception of the 
coffin cr tray. Such scenes are very trying to the 
nerves, and compare badly with the quiet and 
solemnity of the grave, owing to the fact that we 
never allow our imaginations to contemplate the 
process of dissolution which follows after the earth has 
been filled in, and the green sods restored to the sur- 
face. Ifthe practice of cremation is ever to become 
popular here it must not betray itself to the senses of 
the mourners more than does the slower reduction to 
dust and ashes which takes place inthe ground. There 
must be neither the sound of flame, the sight of smoke, 
nor the feeling of heat in the chapel. The coffin must 
enter as if into a vault, and then after sufficient in- 
terval the ashes must furnish the only evidence that 
the other elements of the body have been returned to 
the atmosphere, purified by fire. 

The task of designing a furnace that will fulfil these 
conditions has been undertaken by Mr, Simon and by 
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“WHALEBACK” CARGO STEAMERS. 
CONSTRUCTED BY THE AMERICAN STEEL BARGE COMPANY, SUPERIOR, WISCONSIN, U.S.A. 


(For Description, see Page 126.) 
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Mr. Bourry, and has been carried out in the way illus- | carried out continuously. It requires a large expen- 


trated by us on pages 120and 121. It is being erected | 


on a piece of land that lies on the Chorlton side of the | 
Southern Cemetery on the Barlow Moor Road, near 
Manchester. It will thus form, as it were, a continua- 
tion of the cemetery, and will appear as part of it, ready 


to be actually incorporated with it, if this should ever | 
be desirable. The plans for the building have been | 


prepared by Messrs. Salomons and Steinthal, of Man- | 
chester, and as our illustrations show, provide for a| 


hall or chapel containing the furnace, with open| 


columbaria for the reception of the urns and memorial | 
tablets. The hall will be about 50 ft. long by 25 ft. | 
wide, and of proportionate height. In the centre of 
one end, against the wall, will be placed the furnace, con- 
cealed in an ornamental marbleshell. The hall will be 
flanked on either side by open arched colonnading raised 
3 ft. above the ground level, forming a columbarium, 
the recesses for the urns being made in the extension 
of the walls of the hall. Spaces for urns will also be 

rovided in the walls on the inside of the hall. It is 

urther intended to sell the ground, similarly to what 
is now being done in cemeteries, for the establishment 
of private or family vaults containing a number of 
urns of the same family. In the cemetery of Milan 
such family vaults, some of them anal along the 
wall of the cemetery or in the open, offer an ap-| 


pearance quite approaching the monuments in ordinary | 


cemeteries. Should more wall surface be required for | 
this purpose in the future, this colonnading will be 
extended (Fig. 3), forming open cloisters to the rear of 
the building. Thestyle of the building is Romanesque ; 


it will be erected in sandstone with red tiled roof ; | 


the tower will contain and hide the furnace chimney. 
Turning to the detailed drawing of the furnace, it 
will be seen that the method of working entirely by 
gas, which is customary on the Continent, is only | 
partly adopted here. This is not because it is not 
conceded that gas firing has much to recoramend it, 
but from the fact that it is extremely expensive if not | 


diture of fuel to get up the necessary heat in the 
furnace, and if there is only one body to incinerate a 
great part of the heat is wasted. It has, therefore, 
been decided in Manchester to construct a furnace in 
which in the first instance a gas of imperfect combus- 
tion is produced as in a Siemens producer, and the 


products allowed to approach near to the body to be | 


cremated, where they come into contact with a certain 
quantity of heated air and by the chemical action of 
the latter are completely burnt with an intense heat, 
to which the body is directly exposed. By this opera- 
tion a more economical and rapid incineration is 
effected. 

The fuel is introduced through hoppers into a gas 
producer (Fig, 5), where it is burnt with a limited 


| supply of air. The products pass to the front of the 


furnace into a gas chamber (Figs. 6 and 11), in which 


| they rise and are deflected right and left by the fire- 


clay ash collecting tray (Fig. 4), at the same time 
meeting the hot air, as above described. The intensely 
hot gases thus created rise through the perforated top 


| tray upon which the coffin is deposited (Figs. 4 and 6). 


The air, to effect partial combustion of the fuel, 
passes through the gas producer (Fig. 5). The air 


| necessary to complete the burning of the gases is 


admitted through two side flues (Fig. 9), and is heated 
on its way before meeting the deflecting tray of the 
‘*producer” gas, in conduits situated between the 
gas chamber and the down-take flues (Fig. 4). 

The products of combustion emitted from the body 


' along with the hot gases will be drawn down the flues 


(Fig. 4) and away to the chimney (Fig. 6). In the 
lower part of the latter, however, there is arranged a 


| coke fire, the object of which is to complete the burn- 


ing of any smoke or organic vapour that may not have 
been thoroughly consumed in the process. It is anti- 


' cipated that with this arrangement there will be no 


visible emanations from the top of the chimney. 
When a cremation is to take place the cortége will 
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enter the chapel and the coffin will be deposited on 
the ornamental table or catafalque in front of the 
furnace, where it may be surrounded by the usual 
floral decorations. This table is partly covered by an 
ante-chamber which is provided with a door. Into 
this the coffin is partly introduced when being de- 
posited, the door a of the ante-chamber having pre- 
viously been opened. Here the service usually read 
at the grave side may be gone through ; at its conclu- 
sion the man stationed out of sight at the gearing below 
will silently cause the coffin to move forward ; as soon 
as it has entirely passed the doors of the ante-chamber 
the latter closes and the door of the furnace proper 
opens to admit the coffin. The furnace door is imme- 
diately closed after the coffin has entered. All these 
movements are executed from below and without being 
visible to those attending the ceremony. 

Mechanical means are provided for pushing the 
ashes from the outside into the urn, which is placed 
on the outside and below the chamber of combustion. 

It will be observed that the arrangements are such 
as to insure that at no time will the interior of the 
heated chamber or any flame be visible to those at- 
tending the ceremony. 

The numerous advocates of cremation will be pleased 
to learn what ample and carefully designed provision is 
being made in Manchester for the carrying out of this 
method of burial. Thearrangements would have been 
even more complete had the shares in the company 
been taken up more readily. At present the money in 
hand is sufficient to justify the directors of the com- 
pany, whose offices are at 15, Princess-street, Man- 
chester, in commencing building, and it is anticipated 
that the zeal of the sanitarians will come to their aid 
when the present funds are exhausted. There are 
immense numbers of people who are convinced that 
cremation is scientifically the correct method of dis- 
posing of the dead, but who are prejudiced against 
undergoing the process themselves. It would in- 
consistent in them to join the Cremation Society, since 
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they fully intend, when the event can be no longer 
delayed, to be buried like their fathers, but it is anti- 
cipated that they may be willing to subscribe to enable 
other persons of less conservative disposition to take 
measures to prevent the presence of their dead bodies 
being a source of danger to the living they leave 
behind them in the world. 

There is a great probability of the cremation move- 
ment spreading, now that it has been taken up in 
Lancashire. It is a characteristic of the Manchester 
man that he can never be content to hold any view in 
isolation. As soon as he has thoroughly adopted an 
idea he immediately commences to make proselytes to 
it ; he forms a society, holds annual meetings, gives 
and collects subscriptions, and throws his whole heart 
into the propagation of the doctrine he has taken up. 
If he is a politician he works for his party as if his 
future depended onit ; if he takes an interest in art 
or music, he neither grudges time nor money in their 
pursuit and in their popularisation ; if he adopts total 
abstinence, he looks forward to a speech from Sir 
Wilfrid Lawson as if it were the first night of a new 
play ; while if he follows the opposite view his hos- 
pitality is embarrassing in its plenitude. We sadly 
fear that when the new building is complete the 
members of the Cremation Society will often force 
upon their friends the consideration of a subject which 
most people prefer to keep in the background. 





FIELDING AND PLATT’S GAS ENGINE. 

In our account of the Doncaster Show we mentioned 
a fine gas engine of 16 nominal horse-power, exhibited 
by Messra. Fielding and Platt, of the Atlas Tron 
Works, Gloucester, and we are now able to place 
engravings showing details of the engine before our 
readers. Although rated at but 16 horse-power, the 
engine is capable of indicating 42 horse-power. It 
works on the Otto or De Rochas’ cycle, and, as shown 
in Fig. 1, is very similar in appearance to the Otto 
engine, but the working parts have been reduced to a 
minimum by the use of the ingenious compound valve 
shown in Fig. 2, As there shown the main valve is of 
the pot-lid type, and opens direct into the cylinder. 
Below and in the same spindle is a bush forming 
another valve which is kept in contact with the disc 
of the main valve by the spring as shown. Suppose 
the engine at the end of its acting stroke. The main 
valve then is ju t on the point of risiog from its seat, 
and the exhaust gases pass round it through the 
annular sya e between the bush and the valve cham- 
ber to the exhaust pipe as shown. At the end of the 
exhaust stroke, however, the motion of the valve 
having been continued, the inclined portion of the 
bush comes in contact with a valve seating on the valve 
chamber, and shuts off all communication with the 
exhaust, but the main valve, continuing its motion by 
compressing the spring between it and the bushing, 
this bushing is left behind, and the charge can be 
drawn into the cylinder through the space between 
the valve spindle and the bushing as indicated by the 
arrow. At the end of this stroke, the driving cam 
being cut away for the purpose, the main valve springs 
back into its seat, and the charge in the cylinder can 
be compressed. Ignition is effected, as has been very 
common of late years, by means of a tube heated by a 
Bunsen burner, but no timing valve is fitted. As will 
be seen from the above, both the admission and ex- 
haust valves can be controlled by one lever. The gas 
valve, however, is worked by a hit-or-miss device, 
which differs somewhat from the ordinary arrange- 
ment in that no separate governor is required to 
operate it. Details of the device are shown in Figs. 3 
and 4.. The catch A is pivotted at one end of the main 
working lever, and as long as the speed does not 
exceed the normal, it being under the tension of a 
spring, slides down the incline B on the end of the 
gas valve lever, and engaging with C operates this 
ever and opens the valve. But if the speed is exces- 
sive, the tension of the spring is overcome by the 
centrifugal force, and flies out so as to miss the catch 
C, and the valve remains unopened. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 22, 1891. 

A FAVOURABLE change has taken place in the 
American iron market, especially throughout the west. 
It is based upon an improving demand for a vast 
variety of products, connected directly and indirectly 
with agricultural requirements, The cereal and cotton 
cropsof the States will be perhaps the heaviest on 
record. The most active on the list of buyers are the 
boilermakers and enginemakers, locomotive and car, 
ship and boatbuilders, and the manufacturers of equip- 
ments for small shops and factories, especially in the 
latter direction is there great activity. throughout the 
States. All manner of small machines, all kinds of 
equipments and mechanical appliances are in good 
demand, not excepting electrical equipments. Of 
course the iron trade is suffering from the falling off in 
railroad building, but other sources of demand are 
taking its place. There is a strong demand for rails 





expected from the south-west before long, especially 
from the Gould and Huntington systems, because of 
the policy of those systems to extend their roads into 
new localities as fast as traffic will bear. Nearly all 
of the rolling mills of the country are now at work, 
most of them full time. Barbed wire is in abundant 
supply, and all the factories are busy. The output of 
— is heavy, and prices are well maintained. The 
industrial situation generally is favourable, 





THE AMERICAN “ WHALEBACK.” 

Last week public interest in Liverpool was much 
exercised by the arrival in the Mersey of the Charles W. 
Wetmore, the first of a new type of cargo steamer that 
has been taken across the Atlantic, although several of 
similar design have m doing excel'ent work on the 
stormy waters of the great American lakes. The Wet- 
mo e carries about 2700 tons of wheat as cargo, and her 
general appearance is indicated in the illustrations on 
page 125. She is 265 ft. long, but only about 40 ft. are 
above water, except the fore and aft turrets ; the boat 
being practically a tube, she offers but little resistance, 
and the experience of the recent voyage is that she rolls 
but little in heavy seas. She is built, as far as the hull 
goes, wholly of steel, and her central portion forms one 
vast hold, which is closed in by steel hatches, screwed 
down tightly and fitted with rubber linings, so that they 
become absolutely water-tight. The engines are of 800 
horse-power, with a stroke of 3 ft. 6in., drivirg a single 
screw from which an average speed of nine knots is 
derived. The extraordinary carrying capacity of the 
vessel may be judged from the fact that with dimensions 
of 265 ft. tne by 38 ft. beam and 24 ft. depth of hold, she 
can carry 95,000 bushels of wheat, and has actually 
brought across 87,000 bushels on a mean draught of 
15 ft. 10 in. ; but her economic value is greatly enhanced 
by the fact that in addition to her own burden she is 
designed to tow three large barges of similar construction 
but without propelling power of their own, so that the 
cargo represented by one combined voyage would be some- 
thing enormous in proportion to the engine power em- 
ployed. The Charles W. Wetmore was built at West 
Superior, which lies in the same bay of the great lake as 
Duluth, and she took on board her cargo at the same 

int. She was navigated through the lakes, safely pass- 
ing the various formidable rapids, to Montreal. 

e have said that this curious vessel is one of a fleet 
now being constructed, after very satisfactory experi- 
ments, to develop the American Lake trade between 
various points on their great inland seas and also to take 
a part in ocean traffic. It is, indeed, the pressure of com- 
petition that has produced this type of vessel, and it is 
worth recording that the innovation comes from the head 
of Lake Superior, the remote western terminusof the lake 
trade. The inventor is Mr. Alexander McDougall, who 
is at the head of the shipyards belonging to the American 
Steel Barge Company, of Superior, Wisconsin, an organi- 
sation established to construct this type of vessels. The 
works are large enough to complete 52 ships a year. 

These vessels are built both as tow barges and as steam 
propellers. The first boat of the fleet (there are now eleven 
afloat), the tow barge ‘‘101,’’ a small craft of 437 tons re- 
gistry and 1400 tons carrying capacity, excited unlimited 
ridicule and amazement among lake vessel builders, but her 
cost was only 45,000 dols., and in two seasons she has netted 
her owners over 70,000 dols. in the face of active competi- 
tion. This boat was built in the summer of 1888, and was 
immediately denominated ‘‘ the pig,” a name that clings 
to all of her kind. The first steam propeller, the Colgate 
Hoyt (named after the president of the American Steel 
Barge Company), was built in the winter of 1889-90, and 
has cies in successful commission during the season of 
1890 in the ore, grain, and cual carrying trade between 
Superior and Lake Erie ports. She carries 2800 tons of 
iron ore on a 15 ft. draught, and readily makes 12 miles 
an hour with a tow barge in charge carrying 2400 tons. 
The Joseph L. Colby, launched November 15, is a some- 
what smaller vessel than the ae Hoyt, being de- 
signed for ey through the Welland Canal and St. 
Lawrence River to Montreal. Her dimensions are as 
follows: Length over all 265 ft., width of beam 36 ft., 
depth of hold 22ft. All subsequent steamers of this 
—— will be built 38 ft. beam and 24 ft. depth of hold. 

he tow barges 102 and 103 are of 1132 tons registry and 
3000 tons carrying capacity ; the tow barges 104, 105, 107, 
and 109 are each of 1216 tons registry and 3300 tons carry- 
ing capacity. The Colgate Hoyt is registered at 1008 tons, 
and 3000 tons carrying capacity, vite a speed of 15 knots 
per hour on 800 horse-power. This statement will be 
understood when it is said that the fine steamers on the 
lakes of 1800 tons registry, 15 knots speed, and 3000 tons 
et ie capacity, require 1600 horse-power for their 


work, 

The “‘ whalebacks” are all built upon the same pattern. 
They are round decked, flat bottomed, and ended up like 
the pointed end of acigar. The wheel-house on the tow 
barges is in a mere turret, and the men’s quarters (it takes 
five to man one of them) are under the wheel-house. On 
the steamers, the cabin and wheel-house are set up on two 
or three turrets. 

he Charles H. Wetmore is about the same size as the 
Colgate Hoyt, and so is another vessel that has been 
despatched round Cape Horn to Puget Sound, as a test. 
We may add that we are indebted to our contemporaries 
the Manchester Guardian and the Scientific American for 
a great part of this notice. 





BouemiAn Coat.—The output of brown coal in Bohemia 
last year amounted to 12,119,799 tons, showing an in- 
crease of 1,239,657 tons, as compared with the corre- 
sponding production for 1889. 





HUDDERSFIELD BOILER EXPLOSION. 
To THE EprtoR OF ENGINEERING. . 

Sir,—Allow me to say I cordially agree with you in 
your well-timed leader on the Huddersfield boiler explo- 
sion, and shall be interested in seeing what justification 
or answer may appear in your columns from the different 
parties whom you very properly take to task. Especially 
should I be interested to know what the ‘‘ chief engineer, 
manager, and inspector, all in one” has to say for himself 
for having made a ‘“‘ thorough” inspection of the boiler 
shortly before the explosion without noticing such a glar- 
ing defect as a plate thinned to 7, in. right opposite to a 
mud hole. Your correspondent, S. Boswell, M.I.M.E., 
who is alwayschampioning the assurance companies, will 

rhaps have something to say in the defence. In 

is last letter Mr. Boswell insinuates that I could not 
inspect these small vertical boilers because of my weight, 
and because I object to employ a deputy, but, anybody 
who really knowsanything about examining a boiler knows 
that it is not necessary to enter bodily into a3 ft. or 4 ft. 
diameter boiler in order to make even a ‘‘ thorough ex- 
amination.” If a man of 16 stone, for instance, will only 
stand upright and put his head through the mud hole, 
he may with the aid of a wire candlestick, and a candle 
with a light at one end of it, see within 2 ft. of the end 
of his nose all round a vertical boiler of the size of the 
exploded boiler. Then he can bend a little lower and 
examine the cross-tubes if there are any, and then he can 
go a little lower still and examine the very lowest parts 
of the narrow water space through the mud holes, where 
he will at once see evidence of the amount of internal 
corrosion going on by the amount of rusty scales on the 
bottom of the boiler, that is if he looks for them. After 
that if he is not satisfied, but wants to make a ‘‘ thorough 
examination,” he can turn the little vessel on its side or 
even upside down, when he will at once see the condition 
of the tippet plates, &c. ; 

That has been my modus operandi during a practice of 
thirty years or more, during which time I have examined 
scores of these small vertical boilers and found many of 
them ome sguaaaa defective, and have condemned them 
accordingly. ; 

Allow me also to tell Mr. Boswell that he is 
greatly mistaken in thinking that I have not been 
**successful in my business” but am a ‘“‘ disappointed 
rival,” &c. Whilst I confess to being a little ‘‘dis- 
appointed”—who is not?—I am proud to say I have 
been most successful as a boiler inspector, never having 
been even once drawn over the coals nor censured in any 
way whatever, and only one boiler out of the hun- 
dreds in this town and district has exploded whilst under 
my inspection, and that very one I had examined and 
condemned, both verbally and in writing to the owner, 
on account of the plates over the furnace being dan- 
gerously wasted by internal corrosion, caused by the 
use of acid and “pickle” water as we call it here in 
Birmingham. >) 

Kindly allow me also to tell Mr. Boswell he is incorrect 
in saying that I have ‘‘ been” in more than one office, and 
that he is ‘‘amused at my ignoring and forgetting my 
own experience” in those offices. I have never been 
in but one office belonging to an insurance company, and 
that for a very short time indeed, but I was nearly four 
years inspector to the first ‘‘ Association for the Preven- 
tion of Boiler Explosions ” in No. 3 district, and there was 
not a single explosion to any boilers in that district during 
all the time I was inspector. I am sorry to have to reply 
to Mr. Boswell’s personal attacks, and would advise him 
to avoid them in future. My “ naive suggestion ” as toa 
practical test of competency in an inspector of boilers, 
viz., to pay him well for his services, and to make him 
directly responsible for his inspection and report, is the 
best suggestion I can make from experience. It has 
answered well and most successfully in my own case, not- 
withstanding Mr. well’s ‘‘amusing” but groundless 
assertions to the contrary. I —- to remain, 

ours faithfully, 


Iron Exchange, Birmingham. JOHN SWIFT. 








THE “SOITY OF 
MOND.” 
To THE EpiToR oF ENGINEERING. 

Srr,—Having seen the charred bales of cotton hoisted 
out from the holds of the City of Richmond, and perused 
the account given of the ominous fire on board the ship, I 
venture to suggest that a consideration of the question 
may lead to inquiry as to the application of non- 
conductors of heat in steamship building. 

It would seem highly probable that the combustion of 
the cotton bales consisted in their being charred only as 
coal is done in a coke oven, or wood is done in charcoal 
making, and that after all there was no combustion with 
flame at all in the holds. These bunker hatches, in which 
the cotton bales were stowed, lay on each side of the cen- 
tral tier of steam boilers and engines, which were here 
placed longitudinally in the ship. They were closed 
compartmants sealed up, containing bales and air, and 
their inside plates were subjected to the radiation and 
conduction of ardent heat from the boilers and their 
furnaces. The bales nearer the inside plates would be- 
ccme charred therefore several inches doen, while those 
outside would become charred only to 4 in. deep, accord- 
ing to the proposition. 

This latter would be effected pochebly by the air in the 
chambers having become red-hot itself, and circulating 
round the whole cargo of bales, and thus charring them 
externally more or less deep. These bunker hatches were 
thus converted into heat accumulators, gradually all 
along, and were ready to ee out flame and smoke in due 
course wherever combustible materials were presented to 
them, as flooring, bulkheads, state-rooms, &c. 

Now, the immunity of Milner’s and other like safes 
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were exemplified in the great fire in Leith on Saturday, 
June 27, and their contents were found untouched by fire 
or heat, and were not charred. 5 

The like principle and practice might probably be in- 
troduced in steamships in a reverse way by isolating heat 
in certain compartments, and preventing it spreading 
to others contiguous by interposing non - conducting 
material, ; 

The bulkheads all round the stokehole and boiler and 
engine compartments might be built double-plated, and a 
material inserted between them such as is used in the 
sides of a Milner’s safe. The great loss of heat was thus 
sustained by the City of Richmond mode of boiler heat- 
ing, and it might be measured by the mass of heat given 
off and stored up in the bunker hatches, and not utilised 
by the water of the boilers for steam production. 

This mass of heat should have been kept in the fur- 
naces, and reserved for the use of the boilers; and by 
such object being achieved the consumption of coal could 
have been reduced greatly, say Ath, on the voyage. 
Whereas, on the other hand, this extra 4th was going to 
do another duty altogether, outside of the boilers, and 
was gradually pt Boe its surplus into two Leyden jars, 
which were formed ready to explode after a time on any 
combustible medium being approximated to them. 

It will be inferred, therefore, that the pumping of 
water pure and simple into these red-hot chambers would 
have been useless, as the water would at once have been 
converted into steam, and none would have penetrated 
the cotton bales. Hence pumping might have gone on 
perpetually, and without any result to show beyond 
checking the deflagration of the carbonised cargo of 
cotton. 

The only safe and radical procedure to have adopted to 
extinguish the apprehended fire would have been to put 
out the furnace fires themselves, and thus arrest the 
source of the abnormal heat extending from and pro- 
ducing combustion around them. 

It po further be added that, as the interior of the 
bales exhibited appeared to show the pressed cotton quite 
white and pure, there is but little reason to support any 
idea of spontaneous combustion being the origin of the 
fire on board. VISITOR. 

June 9—15, 1891. 





THE VYRNWY AQUEDUCT. 
To THE EDITOR OF ENGINEERING. 

Sir,—With the exception of a communication to one 
technical paper, I have had no reason, until the meeting 
of the Institution of Mechanical Engineers in Liverpool, 
to suppose that any engineer seriously believed the sensa- 
canal statements, made in certain daily papers, to the 
effect that a large proportion of the water passing through 
the Vyrnwy Aqueduct was lost in the River Mersey. 

Allow me very shortly to say that the statements in 
question have no foundation in fact. 

The Vyrnwy Aqueduct—including the temporary steel 
pipes under the Mersey, and their flexible joints—is re- 
markably water-tight, and the temporary pipes are 
answering admirably the purpose for which they were 
intended. Any excess of supply from Lake Vyrnwy over 
and above that which reaches Liverrool, is to be found in 
the intermediate reservoirs or at prescribed points of over- 
flow. The contracted pipe beneath the Mersey conveys 
to Liverpool all the water it is calculated to convey under 
the existing conditions of head, all indeed that is wanted ; 
if more comes towards it the excess naturally overflows at 
one of the five reservoirs on the aqueduct. 

I am, Sir, your obedient servant, 
GerorcE F. Deacon. 

Parliament Mansions, Westminster, July 29, 1891. 





MISCELLANEA. 

Tue Blyth oe Company, Limited, has just 
concluded a contract with Mr. Walter Scott, the well- 
known Newcastle contractor, to make for them another 
large graving dock in their works at, Blyth. 


Mr. W. Willson Cobbett, of 82, Southwark-street, 
London, S.E., informs us that he is offering a prize of 
101. for the best essay on the subject of ‘‘ Modern types of 
driving elevator bands.” Full particulars can be obtained 
from him at the above address. 


According to a long report in the Times of Thursday 
last a new method type of engine is being brought out by 
Mr. E. Field, C.E. This gentleman mixes steam from 
an ordinary boiler with air previously heated by means of 
the waste gases from the furnace, and uses the mixture in 
the cylinders of an engine in the ordinary way. 


Orders have been issued by the Indian .Government to 
delay the Bolan Railway as a temporary line to be used 
till a new railway by way of the Zhob Valley or some 
alternative route has been constructed. Probably some 
extensions of the Punjab strategic lines will also be under- 
taken as famine relief works. 


The Paris Municipality have agreed toa railway scheme, 
the chief feature of which is an underground line from the 
Arc de Triomphe, vid the Place de ]’Opera, to the Bastille, 
and an overground line round the Southern Boulevards 
to the Trocadero, where it becomes underground to the 
Arc de Triomphe. 


The gross receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending July 19, 
amounted, on 16,265} miles, to 1,530,558/., and for the 
corresponding period of 1890, on 16,224? miles, to 
1,516,185/., an increase of 404 miles, or 0.2 per cent., and 
an increase of 14,373/., or 0.9 per cent. 


Mr. W. E. Dalby, B.Sc. (London), Wh. Sch., and Mr. 
C. G. Lamb, B.Sc. (London), have been appointed de- 


monstrators in the Department of Engineering, Cam- 
bridge University, under Professor Ewing. We under- 
stand that the organisation of an engineering laboratory 
at Cambridge is now going actively forward. 


The United States Court having decided in favour of 
the Edison patent, that company will, if the decision is 
sustained on appeal, have a monopoly of the manufac- 
ture of incandescent lamps in the United States. At the 
present moment about 50,000 are, it is said, manufac- 
tured daily in the States, of which about one-half are 
made by the Edison Company. 


We have received from Messrs. G. W. Bacon and Co., 
Limited, of 127, Strand, a copy of a geological a finely 
executed in twenty-one colours of England an Wales. 
Besides showing the areas occupied by the various strata, 
several sections are given, the largest being one from 
Anglesea to Reading. The map is arranged to fold up 
into a stiff cover, “a when opened out measures 24 in. by 
19 in. 


At the half-yearly general meeting of the South-Eastern 
Railway Company last week, Sir Edward Watkin gave 
some further particulars about the find of coal at Dover. 
Up till now it appears that six seams, having in the 
aggregate a workable thickness of 10 ft., have been passed 
through in a strata 387 ft. thick. The borehole is now 
upwards of 1500 ft. in depth, and is to be continued in 
hopes of finding a workable 4 ft. or 5 ft. seam ata still 
lower depth. 


From the Board of Trade returns of the railway acci- 
dents in the United Kingdom for the three months end- 
ing March 81 last, it appears that 303 persons were killed 
and 1281 injured. During the period there were 11 colli- 
sions between passenger trains, 12 collisions between 
passenger and goods trains, and 8 collisions between goods 
trains. There were 61 failures of axles, 4 failures of 
couplings, and 2 brake failures. Of 197 broken tyres, 6 
were engine tyres, 8 tender tyres, 1 was a carriage tyre, 
and 181 were wagon tyres. 


Mr. J. F. Albright, managing director of Crompton 
and Co., Limited, has just returned after a very suc- 
cessful tour round the world. He started originally with 
the Iron and Steel Institute for the United States, and 
then went to Australia, After spending some months 
in various parts of Australia, he went to Ceylon, and 
from thence to Calcutta. After this he proceeded to 
Colombo and Mauritius, en route for Durban. Making 
this his head-quarters, he went up country to Pretoria, 
where his company is about to carry out the lighting of 
the town. 


An American inventor has recently devised an ingenious 
system of gearing for use on rack railways. The main 
objection to such lines is the expense of the rack. This 
he proposes to overcome by using a rack consisting of a 
steel wire twisted into a spiral, whilst the wheel will in 
place of teeth have another steel wire spiral attached to 
its rim. The spiral on the wheel will gear into that of 
the rack. Owing to the elasticity of the gear the inventor 
considers that wear and tear will be reduced toa minimum, 
and that higher speeds can be attained than with a rack 
of the ordinary construction. 


Some remarkable armour-plate tests have just been 
completed at the Annapolis proving grounds of the United 
States Government. hree plates manufactured of a 
steel containing but .25 per cent. of carbon, but with the 
face made extremely hard by the. Harvey cementation 
process were fired at with a Hotchkiss 6-pounder quick- 
firing gun. The projectiles used were of the armour- 
piercing type, and the striking velocity was upwards of 
1800 ft. per second. Every one of the projectiles broke 
up against the hard faces of the plates, none of which 
were cracked or even penetrated to any depth, there 
being only a slight indentation made in the surface. 


The construction of two new fast gunboats, named the 
Leda and Alarm, have been, commenced in No. 2 dock 
at Sheerness yard. Both vessels have been ordered 
to be built for some time past, but, owing to there being 
no dock available for them, their construction has had to 
stand over for more than 12 months. During the interval 
the Admiralty have made several alterations in their de- 
signs, and they are now to have a displacement of 810 
tons instead of 735 as originally proposed. They are to 
be built upon similar lines to the Gossamer, which is 
taking part in the naval manceuvres in the Irish Channel, 
and will each be armed with two 4.7-in. quick-firing guns, 
four 3-pounder quick-firing guns, and five tubes for dis- 
charging torpedoes, They are each to be fitted with 
triple-expansion engines of 1000 horse-power less than 
their sister-ships already afloat, their engines being de- 
signed to indicate 2500 horse-power, and propel them at a 
speed of 17.75 knots under natural draught, and 3500 
horse-power, with a speed of 19.25 knots, under forced 
draught. 


A new type of fuze for shel]l, the invention of General 
Berdan, has just been tested at the United States prov- 
ing ground, Annapolis, by General Berdan. The prin- 
ciple of the fuze is such as to utilise the rotary motion of 
the shell when passing through the air so as to cause the 
shell to explode when it has made the number of revolu- 
tions at which the fuze had been set. The mechanism is 
ingenious and very simple. With one screw and one 
small wheel the motion of the shell is reduced 1200 turns 
to one of the index wheel by an arrangement of compound 
endless screws. The tendency of the shell to turn the 
entire fuze around bodily with the shell is counteracted 
by a weight. The object of this trial was to determine 
whether or not this device would operate under the shock 
in firing and rapid rotation. Two shots were fired from 
an 8-in. gun into a butt of sand at a distance of 1500 ft. 





The shells were recovered and when taken apart it was 





found that the fuze registered, as near as they could de- 
termine, with the play in the screws, just 50 turns, which 
was the required distance, the pitch of the rifling being 
one turn in 30 ft. 


Particulars of the observatory which it is proposed to 
erect on Mont Blanc at the very summit are given in the 
Neue Ziiricher Zeitung. The idea originated with M. 
Janssen, who stayed on the mountain some time last 
summer for the purpose of making meteorological ob- 
servations. In conjunction with M. Eiffel, and with the 
support of M. Bischoffsheim, Prince Roland Bonaparte, 
and Baron Alfred de Rothschild, he has now elaborated 
the plan of an observatory to be entirely of iron, and to 
have a length of 85 ft. and a breadth of 20 ft. The iron 
roof is to have a spherical form. The erection of such a 
building on the highest point of Mont Blanc naturally 
involves thorough preliminary studies, with which a 
Ziirich engineer experienced in werks on high mountains 
has been charged by M. Eiffel and M. Janssen. In the 
first place, it is necessary that a firm foundation should 
be found for the supports of the building on the rock of 
the mountain. For this purpose a horizontal gallery 
is to be driven through the ice of the highest glacier 
until rock is met with, and by means of this gallery the 
formation and position of the rock buried beneath the ice 
and snow are to be ascertained and examined. If once 
this has been accurately determined, a structure is to be 
designed which will give to the observatory a firm hold 
by iron pillars founded in the rock. The question of how 
the heavy materials are to be moved to the top of the 
mountain does not appear to give much concern, but more 
is thought of the work of surveying, which was to have 
been commenced this month. Should the surveys prove 
the practicability of the plan, it is intended to proceed 
with the erection in September. 


It has long been a question amongst engineers as to 
whether centrifugal pumps were more efficient for 
drainage purposes than the scoop wheel so frequently 
used in the Fen districts. As far as lifts of about 5 ft. 
are concerned some recent experiments by Mr. C. J. 
Neale, commissioner under the Everton drainage, seem 
to settle the matter in favour of the pump. The Everton 
drainage district comprises about 6000 acres, and since 
1861 has been drained by means of two condensing beam 
engines of about 85 indicated horse-power, each of which 
drove a scoopwheel about 31 ft. in diameter. One of 
these wheels was last year replaced by an ‘‘ Invincible” 
centrifugal pump, built by Messrs. J. and H. Gwynne, 
of 89, Cannon-street, London, which was worked by the 
old engine, but as the scoopwheel only ran at about 
18 revolutions per minute, it was necessary to use gearing 
to connect the pump with the engine shaft. Compara- 
tive experiments have been made with the remaining 
scoopwheel and the pump. The first was found to lift 
535,435 cubic feet of water at the rate of 229,472 cubic feet 
per hour with a total expendi'ure of 84 cwt. of coal. 
The punip lifted the same total quantity at the rate of 
321,261 cubic feet per hour with a total expenditure of 
54 ewt. of coal. The lift in each case averaged 5 ft. As 
the same type of engine was used in each case the results 
appear strictly comparative. Better results could no 
doubt have been obtained from the centrifugal if it had 
been coupled direct to a modern engine, but it would then 
have been uncertain how much of the gain over the 
scoopwheel was due to the engine. It may also be 
pointed out, that besides being more efficient than the 
scoopwheel, the centrifugal pump has the advantage of 
requiring lighter foundations. 


The plans for the Watkin Tower have now been com- 
leted. It will be situated on an eminence 174 ft. high in 
Vembley Park. It will be remembered that the first 
orize in the competition for the building was awarded to 
fessrs. A. D. Stewart, Mr. J. M. Maclaren, and Mr. W. 

Dunn, but the proposed tower will not be constructed in 
strict accordance with any of the designs, all being toa 
greater or less extent of a more expensive character than 
the circumstances warrant. The promoters think that 
strength and excellence of outline are the chief ends to be 
pursued in a work of this kind, that arcitectural beauties 
must necessarily be lost in so lofty a structure, and that 
magnitude of proportion must be the chief element relied 
upon to impress the spectator. At the summit only a 
small area will be available for the public; but half-way 
up, and at a height of 150 ft. above ground level, 
pe cl and buildings for refreshments and enter- 
tainments will be provided. In accordance with a 
suggestion made by Sir Edward Watkin, the access 
to these stagings will be by direct action lifts 
running centrally up the tower, so that those who desire 
to do so may go quickly and without change to the top, 
or may, by taking another lift—a stopping train, as it 
were—visit each of the stages on the way. By the 
‘*express” it will take 2} minutes only to get to the 
summit. The foundstions will be placed at the corners 
of a square, each side of which is 250 ft. long. Each 
corner is composed of four separate blocks of cement con- 
crete placed in the form of a cross, the centre line of each 
block of four being the diagonal of the large square. The 
blocks are 26 ft. long by 20 ft. wide, and are carried down 
to an average depth of 25 ft. below the ground level at the 
centre point of the tower. 





PENNSYLVANIAN CoA —The output of bituminous coal 
in Pennsylvania in 1880 was 18,425,163 tons, valued at 
3,713,425/. In 1889 the output was 36,174,089 tons, valued 
at 5,590,663/. It will be seen that prices have been de- 
clining during the last ten years. The bituminous coal 
deposits of Pennsylvania form the northern extremity of 
the great Appalachian coalfields, and to a greater or less 
extent underlie all the territory of the State lying west 
of the erest of the Allegheny Mountains. 
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THE STEAMER “PLYMOUTH” OF THE FALL RIVER LINE. 
(For Description, see Page 130.) 
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HEAD OF STAIRCASE TO UPPER GALLERY. 
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PROFIT SHARING. 

Wuart are the respective shares that capital and 
labour should take of the profits of a business? 
This is a question that has been pressing for solu- 
tion ever since the first freeman let himself out for 
hire, and which is not yet settled. Indeed, it is no 
more capable of solution than is the question, What 
is the price of a loaf of bread? One man may be 
obliged, like Esau, to sell his birthright for a single 
meal, while another, like the Western American 
farmer, is feeding his stove with grain. Capital, as 
a rule, buys labour at a price which is settled, in the 
long run, by supply and demand. Fortunately for 
the worker he does not feel every oscillation of the 
market. The natural law is modified by the 
characteristics of human nature, which render it 
dangerous and almost impossible to reduce or raise 
wages too rapidly. When times are bad it is capital 
that feels the pinch most acutely, and when they are 
good it secures the larger share of the increase. 
The result obtained by the workman represents an 
average of good and bad times, rising and falling it 
is true, but not nearly so much as it would do were 
he a commodity without feelings and passions. As 
the remuneration of labour is fairly stationary over 
a moderate period, say seven years, while the 
profits of business fluctuate greatly, it follows that 
the share falling to the workman appears to vary 
considerably. 

In considering how the profits earned by the con- 
joint efforts of capital and labour are divided, we 
must be careful to define what we mean by profits. 
We are often told that there is no profit on a busi- 
ness, and sometimes it is asserted that it is carried 
on ata loss. Unfortunately this is often too true, 
using the word in the conventional sense. But 
profit rightly means something more than the 
balance remaining after material, wages, and de- 
preciation have been provided for. It really repre- 
sents the enhanced value of an article due to its 
altered condition brought about by the action of the 
labourer and the tools and organisation of the capi- 
talist. In this sense there is always a profit; flour 
will always sell for more than wheat; calico will 
fetch a better price than raw cotton, and pig iron 
thanore. Of this margin between the selling value 
of the raw material and the finished product the 
labourer always gets a part. Sometimes he gets 
all, and occasionally more than all. Under no cir- 
cumstances can capital take it all, for that would 
mean the starvation of the labourer and hence his 
extinction. All our strikes, lock-outs, and indus- 
trial friction centre on the respective portions to 
be obtained by the two partners. The labourer 
is already a profit-sharer in a very real sense ; 
he takes a fixed sum—or nearly a fixed sum— 
out of the joint earnings before the capitalist 
gets anything. The latter may take what is left, 
but in any case his proportion is smaller than that 
of the labourer. Let us assume that in a_busi- 
ness the cost of the raw material is one-half the 
value of the finished product, and that a clear 5 per 
cent. dividend is made on the turnover. Then out 
of each 100/. earned 10/. go to the capitalist 
as dividend, another 4/. or 5/. are required 
to keep his capital intact against wear, breakage, 
and other forms of depreciation, and the remaining 
851. or 86/. go to labour. The exact figures will 
vary very much with the particular kind of busi- 
ness, but in all our staple industries labour, includ- 
ing managers, draughtsmen, foremen, clerks, time- 
keepers, and the like, take the greater share of the 
gain. Strikes and lock-outs are efforts to diminish 
or increase the smaller proportion secured by the 
capitalist. 

Although it is almost self-evident that the amount 
distributed in wages in any concern is much greater 
than that paid as dividends, yet this is a matter 
that is almost uniformly forgotten. Speeches are 
made filled with allusions to the fortune of the 
capitalist ‘‘ wrung from the toil” of his workpeople, 
and the idea is put forth that the money he has 
accumulated would, if rightly divided, have fur- 
nished the houses aid covered the tables of his 
men in almost middle-class style. The truth is 
that it would not have done more than add some 
10 per cent. to their incomes. No doubt two 
shillings additional to each sovereign would have 
been very welcome, but if it had been obtained at 











the expense of the dividend, the extensions of the 
works, which provided employment for the chil- 
dren of the men as they grew up, would not have 
been made, while the non-success of one concern 
would have prevented others being started in the 
neighbourhood. Possibly the undertaking itself 
might have been given up, and then the goose 
which for years had laid the golden eggs each 
Saturday, would have been killed at an early period 
of its career. By the reservation from capital of 
one or two shillings out of each pound of profit an 
immense industry may be created and work found 
for a teeming population, while if labour take all, 
capital will be locked up, and the conditions of life 
grow so hard that the working classes cease to 
increase in number. 

At arecent meeting of the Institute of Marine 
Engineersa paper was read on ‘‘Capital and Labour” 
by Mr. F. W. Shorey, in which he proposed that 
one-eighth of the net profits (the sum available for 
dividend) of a business should be handed over to 
labour to confer on it a sense of partnership, and 
to enlist its best exertions. In the course of the 
discussion Mr. Macfarlane Gray, in a very forcible 
and original speech, showed that one-eighth of the 
capitalist’s reward was too insignificant a sum to 
exercise any influence over the labourer. Speaking 
of the capitalist and his gains he said : 

A man who risks what he has already won to gain each 
year one-twentieth of his stake additional, providing 
thereby for poorer men employment, yielding to them 
each year in wages the equal of the total sum he staked, 
is surely a benefactor to those rzen, although he himself 
may be void of benevolence. To thus provide ten 
families the means of earning 100/. a year for each, is 
surely good and laudable. For risk he gets but 50/. a 
year, while unto them is paid 1000/. No man dares 
raise his voice against the scheme as unfair to the men, 
but multiply this by 140, and the employer has now 
7000/. per annum, and is on his way to be a millionaire. 
Before he was for them the goose that laid the golden 
eggs, but now he is the villain of the play. If to be 
the rain of heaven for ten families is good and honour- 
able, surely to be the same for 1400 families cannot 
be wickedness. Men! Give up your strikes, and let 
your envies be changed for congratulations, When the 
employer of the breadwinners of 1400 families is known 
to have just completed another 100,000/. of fortune, turn 
out then in holiday procession, and celebrate appro- 
priately the gratitude you ought to feel, saying, ** The 
flywheel of our engine has grown to be to-day 100,000 Ib. 
heavier than it was when last we weighed it, and we 
therefore rejoice together, for in this wehave a guarantee 
of steady employment and accumulated energy sufficient 
to carry us over any dead centre of commercial disaster 
or financial crisis, and therefore this day we set up an 
Ebenezer in this p!ace.” 

Possibly the idea thus set forth is a little 
exaggerated, but it is quite correct in the main. 
There can be no continued prosperity for the man 
unless the master has also his fair share. This 
brings us back to the question with which we 
started, What constitutes a fair share? It is quite 
certain that in the early part of the century labour 
got less, and capital much more than it does now. 
The result was that capital accumulated rapidly, 
and succeeding generations of workers reaped the 
benefit. It cannot, however, be expected that the 
labourer should be reconciled to long hours and 
scanty meals by the thought that his grandchildren 
will be the better off for his sacrifice. Even 
the capitalist with his broader vision and 
longer patience does not look forward so far, 
unless he is a man of very great wealth. Now 
we have reached a time when the earnings 
of capital have sunk to a very low level indeed. 
Thanks to the Limited Liability Act, every man 
with 5/. may now invest it in some industrial con- 
cern, and hence competition both for labour and 
customers has increased immensely. In all our 
leading manufactures there are immense limited 
undertakings, having every advantage from skilled 
oversight and ample resources, which may be taken 
as fairly representative of that branch of industry. 
How very few of these pay 10 per cent., taking one 
year with another ; how many pay only 3 or 4 per 
cent. Whether we consider railways, docks, iron 
works, coal mines, cotton mills, or the woollen 
trade, it is quite exceptional to find an instance of 
continued high dividends, except in those cases in 
which some kind of a monopoly is gained from 
patents or position. While wages have been rising 
interest has steadily fallen until it is difficult to 
believe that it can go much lower. The small 


manufacturer is becoming extinct, because he 
cannot live on the earnings of his capital, and his 
richer brother finds it difficult to accumulate wealth, 
except by very slow degrees. 

Although we have arrived at a point when the 
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gains of capital can scarcely be reduced, yet it by 
nomeans follows that the rewards of labour may 
not be augmented. This will be effected by the 
use of better methods and appliances. Before the 
introduction of machinery, civilised life could only 
be enjoyed by universal and long-continued labour. 
When we think how little work a man can turn out 
in a day by hand appliances at spinning, weaving, 
reaping, thrashing, sawing, and dozens of other 
pursuits, we realise how low must be the standard 
of comfort in a community without machinery, and 
how hard and continuous must be the work of the 
great majority. For example, previous to Ark- 
wright’s invention, the mothers and daughters of 
the middle class had to devote to the spinning 
wheel the hours now spent in reading, shopping, 
and gossip. The combined efforts of all the women 
of the nation were required to produce yarns for 
personal and domestic use, and if their hours of 
labour had been reduced the supply would have run 
short. Now a woman minding a mule can produce 
more yarn in a day than all the spinning wheels ofa 
village could formerly do in a year. The remunera- 
tion per pound of yarn has fallen immensely, but 
the rate of pay per hour has much increased. And 
so it is in other manufactures. If we were content 
to live as our great-grandfathers did, two or’ three 
hours’ toila day would suftice to supply all we should 
want. By the aid of machinery labour has become 
much more effective in the creation of wealth, but 
instead of capital reaping the greater part of the 
advantage, it actually gets less and less. The 
demands of the working classes for shorter hours 
and greater pay can only be met by their being 
enabled to turn out more work in less time. The 
inventor has been a better friend to the operative 
than ever he was to his master. 

In the speech we have already referred to, Mr. 
Macfarlane Gray said that it was not labour, but 
the directing of labour that was the source of all 
wealth. This is true if by labour we mean manual 
toil. But it is impossible to restrict it to this ; 
the most ardent advocate of the rights of the 
‘*horny-handed son of toil” will admit that in 
large works it is necessary to have foremen, clerks, 
timekeepers, and draughtsmen, and that the actual 
output of the undertaking—the material wealth 
created—would be much decreased if these men 
were replaced by an equal number of artisans or 
labourers. And if it be conceded that these men 
are part of the army of labour, where are we to draw 
the line ; if the foreman represents labour does not 
a manager do so also? Again, what is the difference 
between a hired manager and an active principal ? 
Every man who aids others in producing, is himself 
a preducer. It has often happened in the past that 
the man with the greatest skill was also the pos- 
sessor of capital, and he has been classed among 
those opposed to the labourer. But the Limited 
Liability Act has rendered us familiar with a cor- 
porate proprietor absolutely unacquainted with 
the business carried on. Everything is left by him 
in the hands of paid ofticials—labourers in the truest 
sense of the word—who carry on the business, 
pay themselves their wages, and distribute what 
money is left, if any, to the proprietary. In his 
presidential address to the American _Insti- 
tute of Mining Engineers.* Mr. A. 8. Hewitt 
suggested that eventually the cure for indus- 
trial friction might be found in labour hiring 
capital, instead of capital hiring labour. We 
have, however, very nearly attained to these con- 
ditions in our limited companies. It is true that 
the directors are also shareholders, but in many 
cases they do little beyond register the decisions 
of the manager. The chief difference lies in the 
fact that capital very seldom gets the wages it 
expects, after its servants have been satisfied. 
Whether it gets much or little depends greatly on 
the organising ability of the more skilled employés. 
The larger the capital that can be usefully employed 
per labourer the better for the man, and for the 
community, for it enables him to turn out a larger 
amount of finished product with less expenditure 
of time and effort. Invention is rapidly increasing 
the producing power of the human race, and con 
sequently its wealth. Capital cannot invent ; fur 
ther, it is seldom that an inventor belongs to the 


capitalist class. Whether he does or does not, he 

is the true friend of the labourer In neany 

branches of industry he has reduced the howre of 

labour by one-third and doubled the remuneration 

during the last fifty years, and all the hope of the 
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toiler for the future must be centred on him. The 
gains of capital cannot fall much lower without 
disappearing altogether, and, consequently, further 
amelioration of the labourer’s lot cannot be ob- 
tained at the expense of the employer. It will, 
however, be brought about by the exertions of 
those who work with their brains. These latter 
may for a time secure some part of the wealth 
that they create by allying themselves with capital, 
but quickly the fruits of their exertions will be- 
come the property of the labouring classes, who 
owe their present position of comfort neither to 
politicians nor to their elected leaders, but to those 
whom they are too apt to regard as the tools and 
henchmen of their employers. 








THE INTERNATIONAL CONGRESS OF 
HYGIENE AND DEMOGRAPHY. 
Tue seventh International Congress of Hygiene 
and Demography is to be opened, under the presi- 
dency of the Prince of Wales, on August 10th next. 
The previous congresses have been held at Brussels, 
Paris, Turin, Geneva, the Hague, and Vienna. 
Considering how great has been the part played by 
Great Britain in the development of the modern 
systems of sewerage and of water supply for towns, 
the hygienic importance of which cannot be over- 
rated, every effort should be made to make the 
approaching congress the most successful of the 
series. Under the arrangements made the subject 
of hygiene has been divided up into nine sections, 
viz.: I. Preventive Medicine. II. Bacteriology. 
IIl. Relation of Diseases of Animals to those of 
Man. IV. Hygiene of Infancy and Childhood. 
V. Chemistry and Physics in relation to Hygiene. 
VI. Architecture in relation to Hygiene. VII. Engi- 
neering in relation to Hygiene. VIII. Naval and 
Military Hygiene. IX. State Hygiene. In looking 
through the above list it is to be feared that in 
Sections II. and III., this country, owing to the 
action of well-meaning but misguided old ladies, 
will be found somewhat behindhand, but, on the 
other hand, in the matter of sanitary engineer- 
ing, we have nothing to fear from a comparison 
with the work in other countries. We have still 
amongst us one of the pioneers of modern sanitary 
engineering in Sir Robert Rawlinson, who, we 
note, is one of the vice-presidents of Section VIL., 
and a very valuable series of papers has been 
arranged for. Professor Robinson will deal with 
sewage disposal in relation to water supply and 
water pollution, whilst Mr. J. A. Lemon will com- 
pare English and French sewerage arrangements. 
Another interesting paper, more particularly to 
engineers in the colonies, should be one by Mr. A. 
Mauth on the sanitation of a mining settlement. 
The importance of this subject can be better esti- 
mated when one recalls the frightful ravages of 
typhoid fever in Johannesburg. When the gold rush 
took place there a few years back, the population 
increased enormously, and but little attempt appears 
to have been made to improve the sanitary arrange- 
ments of the town, which, if efficient enough for a 
small population, caused, nevertheless, a frightful 
loss of life when overtaxed by the sudden influx of 
population. Somewhat similar problems to this 
last have to be met, in the case of armies, and much 
useful information should be obtained from the 
discussions in Section VIII. Recent outbreaks of 
typhoid in many of our barracks do not say much 
for the sanitary arrangements in our own army, but 
it should be noted that foreign nations are less 
ready to publish particulars of such failures than 
our own. Even in the Crimea, in spite of the very 
general abuse to which our military authorities 
were subjected, it appears that the loss from disease 
was proportionately very much greater in the 
French army than in our own, so possibly matters 
are not really worse in this country now than they 
are abroad. Coming back to Section VIL. we note 
that several papers are to be read on refuse ce 
structors No doubt the destructor 
efticient way of getting rid of offensive matter 
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liberations of the congress may result in a destruc- 
tor which is not open to these little failings. As 
regards water supply, we note that amongst others 
Mr. Binnie, the engineer to the London County 
Council, is to contribute a paper on this subject, 
whilst, if time is sufficient, Dr. Anderson will read 
one on his revolving purifier, which has proved so 
successful in dealing with the very impure supply to 
the city of Antwerp. Another paper ‘‘On the Self- 
Purification of Rivers,” by Dr. Frankland, will be 
awaited with interest by those who heard his paper 
**On the Bacteriological Examination of Water,” 
read before the Institution of Civil Engineers some 
years ago. In addition to the above meetings a 
number of exceptionally interesting visits have 
been arranged for. Amongst them we note visits 
to Beckton Gas Works, to the Times Office, and to 
several of the London water works. Tickets to the 
meetings of the congress can be obtained by send- 
ing a remittance of 1l. to Mr. G. V. Poore, at 
20, Hanover-square, London, W. These tickets 
will not be transferable, and it is requested that as 
early application as possible be made for them, as 
if delayed till the opening day it is feared that 
difficulty may be experienced in issuing them in 
time for the opening ceremony in St. James’s Hall. 
A programme containing full particulars of the 
proposed meetings can be obtained at the same 
address. 


THE FALL RIVER STEAMER 
“PLYMOUTH.” 
(From our New York CorRRESPONDENT). 


A FEW months ago, see ENGINEERING, vol. li., 
page 64, we published a detailed description of 
the steamer Puritan, belonging to the Fall River 
Line, running between New York and Boston, 
and we now propose to devote some further space 
to a description of the last addition to that splendid 
fleet, the Plymouth, a general view of which is seen 
in Fig. 1. The general design of this vessel is by Mr. 
George Pierce, and the engines are the design and 
work of the most celebrated firm of engine builders 
in this country, viz., W. and A. Fletcher, who 
twenty-five years ago designed the fastest boat ever 
built and one that holds the record to this day. 
The name of the Mary Powell is known for speed 
on both sides of the Atlantic. In the present 
instance, the problem was to design an engine of 
great speed and power which should take up a 
minimum amount of room, for space is extremely 
valuable on these boats, as any one may distinctly 
and emphatically prove if he endeavours to obtain 
some of it for a night’s sleep without having taken 
the precaution to procure a state-room before the 
boat starts. The writer has stood gloomily in a 
line of impatient travellers for an hour, only to find 
the rooms were all gone. 

That the problems above named would be success- 
fully solved was a foregone conclusion when the 
Fletchers undertook the contract, and time has 
shown that this opinion was not by any means a san- 
guine one, for the Plymouth, though 20 ft. shorter 
than the Puritan, contains nineteen more state-rooms 
and carries 50 per cent. more freight. The heavy 
walking beam } wh not appear in these engines, but 
on going to the engine-room one sees a 5000 horse- 
power triple-expansion double inclined four-cylinder 
engine. 

It may be described in general as having one 
high - pressure cylinder 47 in. in diameter, one 
intermediate cylinder 75in. in diameter, and 
two low-pressure cylinders, 814 in. in diameter 
each. The stroke is 8 ft. Sin. The shaft is in 
three sections. Each outer section carries one 





crankarm, to which the outer end of the two 
crankpins is keyed. These arms are the driving 
cranks. The central section carries the two other 


crankarma, to which the inner ends of the crank 


| pins are secured, the latter section with the arms 


acting as the drag cranks. The cranks are at right 
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THE FALL RIVER STEAMER “PLYMOUTH.” 


Fig. 


are set upon an incline and the guides bolted to the 
frame, and the oscillation of the connecting-rods, 
only one of the cylinders can be thrown upon a 
dead point at the same time. The power is there- 
fore very well distributed, and the shaft rotates 
with great regularity. The weight of the cranks, 
&c., would tend to disturb this motion, but this is 
obviated by another peculiarity. The air pumps, 
of which there is one for each low-pressure cylinder, 
are worked from the low-pressure crosshead. As 
the cranks, connecting-rods, &c., reach a position 
where their weight tends to accelerate the motion, 
the air pumps are working at their hardest, so that 
the overbalance is corrected. 

The valves are double-balanced vertical poppet 
valves. For the high-pressure cylinder an adjust- 
able drop cut-off is used. The other cylinders 
have fixed Stevens cut-offs. The valves are worked 
by double eccentrics and links. The latter are 
shifted by a special steam engine. 

Each low-pressure cylinder has its own air pump 
and surface condenser, with an independent centri- 
fugal circulating pump. The air pumps are vertical, 
40 in. in diameter and 30in. stroke. The combined 
cooling surface of the Wheeler condensers is 
9050 square feet; each condenser has its own 
air pump, 40 in. in diameter, set vertically with a 
30 in. stroke. The condensers can be connected in 
case of an accident to either of the air or centri- 
fugal pumps. 

There are two independent duplex 12 in. feed 
pumps, the suction and discharge pipes of which 
are connected so that either or both can be used. 

The wheels are of the Morgan feathering type, 
30 ft. in diameter outside of the buckets. Each 
wheel has twelve curved steel buckets, each bucket 
being { in. thick, 4 ft. wide, and 13 ft. 3 in. long. 

There are eight main boilers of the ‘‘ Scotch” 
type, built by the Lake Erie~Boiler Works, of 
Buffalo. Each one is 11 ft. 4 in. in diameter and 
13 ft. Lin. long, made of 1-in. steel, and the steam 
is taken from the boiler ram by a 14-in. pipe to 
the steam chest of the high-pressure cylinder, from 








this by a 20-in. pipe to the next cylinder, thence 
by a 30-in. to each of the low-pressure cylinders. 
There are two furnaces for each, of corrugated | 
steel. They are arranged to be worked together | 
or independently, and can be used to drive the| 
ea in place of the donkey boiler. Forced 
rlast under the grates can be used if desired, as 
fans are me paren which can be connected for this 
service, and which are also to be used for ventilat- 


ing the forward hold, furnace-room, and engine- | 


room. The boilers have been tested up to 260 1b. 
pressure, giving a working pressure of 1701b. The 
maximum pressure, however, is placed at 160 lb. 
The boilers are inclosed in a steel chamber to 
prevent the possibility of danger from fire. They 
placed mek to beck in the centre of the 
making two fire-rooma, one on each side 
The coal is contained in bins, whence 
| sheets by gravity to the 
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The dimensions of the hull are as follows: 
Length on water line, 351 ft. 8in. Length over 
all, 366 ft. Beam moulded, 50 ft. Width over 
guards, 86 ft. Depth moulded at lowest point of 
sheer, 21 ft. Draught of water loaded, 12 ft. 
Distance from keel to topmast head, 119 ft. Dis- 
tance from keel to top of house on dome deck, 
59 ft. 4in. The hull is of steel with a double 
bottom, the space between inner and outer skins 
being 3 ft. The cross-frames are of the bracket 
plate type, and longitudinal frames with solid webs 
run fore and aft. Solid web transverse frames are 
introduced, so that the bottom is cellular. Trans- 
verse water-tight bulkheads, six in number, are also 
used to make the vessel still more secure against 
sinking. Two complete systems of wrecking pipes 
and valves are carried over the bottom. One set 
communicates with numerous points between the 
skins of the double hull. The other set communi- 
cates with a number of points in the bottom of the 
hold. The systems connect with one main wreck- 
ing pump, which is a duplex Blake pump with 
8 in. suction, with a donkey pump of the same 
make with 7 in. suction, and with a Cameron pump 
with 5 in. suction. The latter is devoted more 
especially to pumping out the inner bilge. The 
wrecking and donkey pumps are on the main deck, 
far above the water line, and can be run from the 
main boilers or from the donkey boiler. The latter 
is also placed on the main deck. Sea cocks with 
connections are provided for the same pumps, so 
that they can be used to extinguish fire. 

The hull was built by the Delaware River Iron 
Shipbuilding and Engine Works, Chester, Pa., and 
the joiner work, including painting and plumbing, 
was in the hands of William Rowland, New York, 
The designs for the decorations are by Mr. Frank 
Hill Smith, of Boston, Mass. 

Naturally on entering the boat the passenger 
goes to the purser’s office to ascertain his position 
for that night, and what is of more importance, to 
get his key. After having arranged matters to the 
mutual satisfaction of both, or if not both certainly 
to that of the purser, the passenger may ascend the 
staircase into the grand saloon, and at the head of 
the stairs he will see a picture of the Mayflower, 
that celebrated ship which brought over more 
ancestors than the Great Eastern could have held 


|and more furniture than Noah could have jammed 


into the ark. Right, here, it may be stated if any 
one is short of ancestors they can be supplied in 
New York city by the Heraldry Bureau (not Herald 
Bureau), and Mayflower furniture is manufactured 
in Connecticut every fall. This Mayflower picture 
was originally on the Puritan, but seems to be 
more appropriate to the Plymouth, as it was 
there that this immense ancestral army disem- 
barked. Again ascending the staircase, the visitor 
is brought imto the upper gallery, from which an 
excellent view of the whole interior is afforded. 
In fact, it is one of the sights to draw a chair to 
the railing in the upper gallery and watch the 
movement below 

It only remains to add, the boat contains a 
— room 4 ft. long and 250 state-rooma, which 
are « ws eed even luxurious in their appoint- 
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the gallery. They have marble washbasins, with 
hot and cold water, are lighted with electric 
chandeliers, and heated by steam pipes. The 
ventilation is perfect, and the beds are large 
and sleep - persuading. What more could be 
desired? As to the electric plant, it was put 
in by the Edison General Electric Company 
under the special superintendence of Mr. W. H. 
Peirce. Two dynamos, driven each by an inde- 
pendent compound Ball engine of 65 horse-power at 
120 lb. pressure, are used as generators. They are 
connected directly to the engine shaft, and run at 
400 revolutions per minute. The field terminates 
in eight poles, four external, all of one sign, and 
four internal of the opposite sign. Within the zone 
marked by the eight pole pieces, the armature, 
which is a Gramme ring, rotates. The core of the 
ring is of laminated sheet metal. Each dynamo 
has an output of 350 ampéres at 115 volts potential, 
enough to supply 700 lamps. Each dynamo weighs 
6563 lb., each armature 1950 lb., and the dynamo 
and engine and appurtenances about 13,000 Ib. 
The commercial efficiency is 89 per cent., and the 
heating is only 36 deg. Fahr. above the atmosphere. 
They are compound wound, and show a maximum 
variation in their characteristic curve of 1 volt. 
They are of a type conforming to specitications 
originally issued by the United States Govern- 
ment. 

The installation is on the two-wire system. The 
dynamos are connected in parallel so that one or 
both can be used to supply the current. From the 
generating plant double transit leads are taken fore 
and aft, and branching so as to terminate at four 
cut-outs. From these cut-outs the lamps are sup- 
plied directly or by feeders. The main leads are 
not tapped. As more work might be thrown upon 
one main lead than on the other, equalising mains 
are carried from each forward cut-out to each of the 
after cut-outs. This gives four distributing points. 
Risers are carried through the decks to supply the 
lights at different elevations. 

Below the main deck wherever moisture may be 
present, lead-covered wires and water-tight brass 
junction boxes containing safety fuzes are used. 
Elsewhere Habirshaw marine core wire is em- 
ployed. 

The state-rooms are grouped in eight divisions. 
For each of these a marbleised slate tablet placed 
so as to fill an alcove transom is provided, on which 
the switch boxes and general branch: connections 
are made. This is done not only for the decorative 
effect, but also to provide security from deteriora- 
tion by moisture and from fire. 

There are 1250 16 candle-power 110 volt lamps. 
The maximum variation in potential will not exceed 
14 volts. Each lamp has its own switch, so as to 
be individually controllable. In the dining saloon 
the lamps are arranged in groups of ten, and 
connected with a main switch-board by which they 
can be turned off ten at a time as desired. The 
very elaborate electroliers and fixtures were sup- 
plied by the New York works of the Edison General 
Electric Company. 

On page 128 we publish several views of the 
interior of the Plymouth which will give a good 
idea of the luxury with which the passenger ac- 
commodation is fitted up. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE annual summer meeting of the Institution 
of Mechanical Engineers is being held this week in 
Liverpool. It is nineteen years since the Institu- 
tion visited the second city of the kingdom, and up 
to the time of writing the meeting has proved an 
entire success. 

The first sitting was held on the Tuesday morn- 
ing of this week, the members assembling at 10 
o’clock in the concert room of St. George’s Hall. 
They were welcomed by the Mayor, Mr. Joseph B. 
Morgan, and other members of the Local Com- 
mittee. Mr. Morgan, in the course of a brief 
address, spoke of his old associations with the Pre- 
sident of the Institution, Mr. Joseph Tomlinson, 
and bore testimony to the admirable manner in 
which Mr. H. H. West and Mr. G. H. Daglish, 
respectively the secretary and treasurer of the 
Local Reception Committee, had carried out their 
duties. Our readers will remember that Mr. West 
was the moving spirit in the reception of the 
Institution of Naval Architects, when that body 
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they fully intend, when the event can be no longer 
delayed, to be buried like their fathers, but it is anti- 
cipated that they may be willing to subscribe to enable 
other persons of less conservative disposition to take 
measures to prevent the presence of their dead bodies 
being a source of danger to the living they leave 
behind them in the world. 

There is a great probability of the cremation move- 


ment spreading, now that it has been taken up in|i 


Lancashire. ' It is a characteristic of the Manchester 
man that he can never be content to hold any view in 
isolation. As soon as he has thoroughly adopted an 
idea he immediately commences to make proselytes to 
it ; he forms a society, holds annual meetings, gives 
and collects subscriptions, and throws his whole heart 
into the profeasvion of the doctrine he has taken up. 
If: he is a politician he works for his party as if his 
future depended onit ; if he takes an interest in art 
or music, he neither grudges time nor money in their 
pursuit and in their popularisation ; if he adopts total 
abstinence, he looks forward to a speech from Sir 
Wilfrid Lawson as if it were the first night of a new 
play ; while if he follows the opposite view his hos- 
pitality is embarrassing in its plenitude. We sadly 
fear that when the new building is complete the 
members of the Cremation Society will often force 
upon their friends the consideration of a subject which 
most people prefer to keep in the background. 





FIELDING AND PLATT’S GAS ENGINE. 

In our account of the Doncaster Show we mentioned 
a fine gas engine of 16 nominal horse-power, exhibited 
by Messra. Fielding and Platt, of the Atlas Tron 
Works, Gloucester, and we are now able to place 
engravings showing details of the engine before our 
readers. Although rated at but 16 horse-power, the 
engine is capable of indicating 42 horse-power. It 
works on the Otto or De Rochas’ cycle, and, as shown 
in Fig. 1, is very similar in appearance to the Otto 
engine, but the working parts have been reduced toa 
minimum by the use of the ingenious compound valve 
shown in Fig. 2, As there shown the main valve is of 
the pot-lid type, and opens direct into the cylinder. 
Below and in the same spindle is a bush forming 
another valve which is kept in contact with the disc 
of the main valve by the spring as shown. Suppose 
the engine at the end of its acting stroke. The main 
valve then is jut on the point of rising from its seat, 
and the exheust gases pass round it through the 
anoular spa e between the bush and the valve cham- 
ber to the exhaust pipe as shown. At the ond of the 
exhaust stroke, however, the motion of the valve 
having been continued, the inclined portion of the 
bush comes in contact with a valve seating on the valve 
chamber, and shuts off all communication with the 
exhaust, but the main valve, continuing its motion by 
compressing the spring between it can the bushing, 
this bushing is left behind, and the charge can be 
drawn into the cylinder through the space between 
the valve spindle and the bushing as indicated by the 
arrow. At the end of this stroke, the driving cam 
being cut away for the purpose, the main valve springs 
back into its seat, and the charge in the cylinder can 
be compressed. Ignition is effected, as has been very 
common of late years, by means of a tube heated by a 
Bunsen burner, but no timing valve is fitted. As will 
be seen from the above, both the admission and ex- 
haust valves can be controlled by one lever. The gas 
valve, however, is worked by a hit-or-miss device, 
which differs somewhat from the ordinary arrange- 
ment in that no separate governor is required to 
operate it. Details of the device are shown in Figs. 3 
and 4. . The catch A is pivotted at one end of the main 
working lever, and as long as the speed does not 
exceed the normal, it being under the tension of a 
spring, slides down the incline B on the end of the 
gas valve lever, and engaging with C operates this 
ever and opens the valve. But if the speed is exces- 
sive, the tension of the spring is overcome by the 
centrifugal force, and flies out so as to miss the catch 
C, and the valve remains unopened. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 22, 1891. 

A FAVOURABLE change has taken place in the 
American iron market, especially throughout the west. 
It is based upon an improving demand for a vast 
variety of products, connected directly and indirectly 
with agricultural requirements, The cereal and cotton 
crops of the States will be perhaps the heaviest on 
record. The most active on the list of buyers are the 
boilermakers and enginemakers, locomotive and car, 
ship and boatbuilders, and the manufacturers of equip- 
ments for small shops and factories, especially in the 
latter direction is there great activity set the 
States. All manner of small machines, all kinds of 
equipments and mechanical appliances are in good 
demand, not excepting electrical equipments. Of 
course the iron trade is suffering from the falling off in 
railroad building, but other sources of demand are 
taking its place. There is a strong demand for rails 





expected from the south-west before long, especially 


from the Gould and Huntington systems, because of 
the policy of those systems to extend their roads into 
new localities as fast as traffic will bear. Nearly all 
of the rolling mills of the country are now at work, 
most of them full time. _ Barbed wire is in abundant 
supply, and all the factories are busy. The output of 
copper is heavy, and prices are well maintained. The 
industrial situation generally is favourable. 





THE AMERICAN “ WHALEBACK.” 

Last week public interest in Liverpool was much 
exercised by the arrival in the Mersey of the Charles W. 
Wetmore, the first of a new type of, cargo steamer that 
has been taken across the Atlantic, although several of 
similar design have been doing excellent work on the 
stormy waters of the great American lakes. The Wet- 
more carries about 2700 tons of wheat as cargo, and her 
general appearance is indicated in the illustrations on 
page 125. She is 265 ft. long, but only about 40 ft. are 
above water, except the fore and aft turrets ; the boat 
being practically a tube, she offera but little resistance, 
and the experience of the recent voyage is that she rolls 
but little in heavy seas. She is built, as far as the hull 
goes, wholly of steel, and her central portion forms one 
vast hold, which is closed in by steel hatches, screwed 
down tightly and fitted with rubber linings, so that they 
become absolutely water-tight. The engines are of 800 
horse-power, with a stroke of 3 ft. 6 in., driving a single 
screw from which an average speed of nine knots is 
derived. ‘The extraordinary carrying capacity of the 
vessel may be judged from the fact that with dimensions 
of 265 ft. ane by 38 ft. beam and 24 ft. depth of hold, she 
can carry 95,000 bushels of wheat, and has actually 
brought across 87,000 bushels on a mean draught of 
15 ft. 10 in. ; but her economic value is greatly enhanced 
by the fact that in addition to her own burden she is 
designed to tow three large barges of similar construction 
but without propelling power of their own, so that the 
cargo represented by one combined voyage would be some- 
thing enormous in popertce to the engine power em- 
ployed. The Charles W. Wetmore was built at West 
a which lies in the same bay of the great lake as 
Duluth, and she took on board her cargo at the same 
point. She was navigated through the lakes, safely pass- 
ing the various formidable rapids, to Montreal. 

e have said that this curious vessel is one of a fleet 
now being constructed, after very satisfactory experi- 
ments, to develop the American Lake trade between 
various points on their great inland seas and also to take 
a part in ocean traffic. It is, indeed, the pressure of com- 
petition that has produced this type of vessel, and it is 
worth recording that the innovation comes from the head 
of Lake Superior, the remote western terminusof the lake 
trade. The inventor is Mr. Alexander McDougall, who 
is at the head of the shipyards belonging to the American 
Steel Barge Company, of Superior, Wisconsin, an organi- 
sation established to construct this type of vessels. The 
works are large enough to complete 52 ships a year. 

These vessels are built both as tow barges and as steam 
propellers. The first boat of the fleet (there are now eleven 
afloat), the tow barge ‘‘101,’’ a small craft of 437 tons re- 
gistry and 1400 tons carrying capacity, excited unlimited 
ridicule and amazement among lake vessel builders, but her 
cost was only 45,000 dols., and in two seasons she has netted 
her owners over 70,000 dols. in the face of active competi- 
tion. This boat was built in the summer of 1888, and was 
immediately denominated ‘‘ the pig,” a name that clings 
to all of her kind. The first steam propeller, the Colgate 
Hoyt (named after the president of the American Steel 
—— Company), was built in the winter of 1889-90, and 
has been in successful commission during the season of 
1890 in the ore, grain, and coal carrying trade between 
Superior and Lake Erie ports. She carries 2800 tons of 
iron ore on a 15 ft. draught, and readily makes 12 miles 


an hour with a tow barge in charge carrying 2400 tons.’ 


The Joseph L. Colby, launched November 15, is a some- 
what smaller vessel than the Colgate Hoyt, being de- 
signed for age through the Welland Canal and St. 
Lawrence River to Montreal. Her dimensions are as 
follows: Length over all 265 ft., width of beam 36 ft., 
depth of hold 22ft. All subsequent steamers of this 
— will be built 38 ft. beam and 24 ft. depth of hold. 

he tow barges 102 and 103 are of 1132 tons registry and 
3000 tons carrying capacity ; the tow barges 104, 105, 107, 
and 109 are each of 1216 tons registry and 3300 tons carry- 
ing capacity. The Colgate Hoyt is registered at 1008 tons, 
and 3000 tons ig doe capacity, with a speed of 15 knots 
per hour on 800 horse-power. This statement will be 
understood when it is said that the fine steamers on the 
lakes of 1800 tons registry, 15 knots speed, and 3000 tons 
ore Speed capacity, require 1600 horse-power for their 
work. 


The ‘‘ whalebacks ” are all built upon the same pattern. 
They are round decked, flat bottomed, and ended up like 
the pointed end of acigar. The wheel-house on the tow 
barges is in a mere turret, and the men’s quarters (it takes 
five to man one of them) are under the $e y On 
the steamers, the cabin and wheel-house are set up on two 
or three turrets. 

The Charles H. Wetmore is about the same size as the 
‘Colgate Hoyt, and so is another vessel that has been 
despatched round Cape Horn to Puget Sound, as a test. 
We may add that we are indebted to our contemporaries 
the Manchester Guardian and the Scientific American for 
a great part of this notice. 





BoHEMIAN CoaL.—The output of brown coal in Bohemia 
last year amounted to 12,119,799 tons, showing an in- 
crease of 1,239,657 tons, as compared with the corre- 
sponding production for 1889. 





HUDDERSFIELD BOILER EXPLOSION. 
To THe Eprror oF ENGINEERING. : 

Sirn,—Allow me to say I ayo ow f - with you in 
your well-timed leader on the Huddersfield boiler explo- 
sion, and shall be interested in seeing what justification 
or answer may appear in your columns from the different 
parties whom you very properly take to task. Especially 
should I be interested to know what the ‘‘ chief engineer, 
manager, and inspector, all in one” has to say for himself 
for having made a ‘“ thorough” inspection of the boiler 
shortly before the explosion without noticing such a glar- 
ing defect as a plate thinned to 7, in. right opposite to a 
mud hole. Your correspondent, S. Boswell, M.I.M.E., 
who is always championing the assurance companies, will 

rhaps have something to say in the defence. In 
Ris last letter Mr. Boswell insinuates that I could not 
inspect these small vertical boilers because of my weight, 
and because I object to employ a deputy, but anybody 
who really knowsanything about examining a boiler knows 
that it is not necessary to cnter bodily into a3 ft. or 4 ft. 
diameter boiler in order to make even a ‘‘ thorough ex- 
amination.” If a man of 16 stone, forinstance, will only 
stand upright and put his head through the mud hole, 
he may with the aid of a wire candlestick, and a candle 
with a light at one end of it, see within 2 ft. of the end 
of his nose all round a vertical boiler of the size of the 
exploded boiler. Then he can bend a little lower and 
examine the cross-tubes if there are any, and then he can 
go a little lower still and examine the very lowest parts 
of the narrow water space through the mud holes, where 
he will at once see evidence of the amount of internal 
corrosion going on by the amount of rusty scales on the 
bottom of the boiler, that is if he looks for them. After 
that if he is not satisfied, but wants to make a ‘‘thorough 
examination,” he can turn the little vessel on its side or 
even upside down, when he will at once see the condition 
of the tippet plates, &c. : ; 

That been my modus operandi ay a practice of 
thirty years or more, during which time I have examined 
scores of these small vertical boilers and found many of 
them dangerously defective, and have condemned them 
accordingly. ; 

Allow me also to tell Mr. Boswell that he is 
greatly mistaken in thinking that I have not been 
**successful in my business” but am a Ni ge 
rival,” &c. Whilst I confess to being a little ‘‘dis- 
appointed”—who is not?—I am proud to say I have 
been most successful as a boiler inspector, never having 
been even once drawn over the coals nor censured in any 
way whatever, and only one boiler out of the hun- 
dreds in this town and district has exploded whilst under 
my inspection, and that very one I had examined and 
condemned, both verbally and in writing to the owner, 
on account of the plates over the furnace being dan- 
gerously wasted by internal corrosion, caused by the 
use of acid and ‘‘pickle’”’ water as we call it here in 
Birmingham. on 

Kindly allow me also to tell Mr. Boswell he is incorrect 
in saying that I have ‘‘ been ” in more than one office, and 
that he is ‘amused at my ignoring and forgetting my 
own experience” in those offices. I have never been 
in but one office belonging to an insurance company, and 
that for a very short time indeed, but I was nearly four 
years inspector to the first ‘‘ Association for the Preven- 
tion of Boiler Explosions ” in No. 3 district, and there was 
not a single explosion to any boilers in that district during 
all the time I was inspector. I am sorry to have to reply 
to Mr. Boswell’s personal attacks, and would advise him 
to avoid them in future. My ‘ naive suggestion ” as to a 
practical test of competency in an inspector of boilers, 
viz., to pay him well for his services, and to make him 
directly responsible for his inspection and report, is the 
best suggestion I can make from experience. It has 
answered well and most successfully in my own case, not- 
withstanding Mr. Boswell’s ‘‘amusing” but groundless 
assertions to the contrary. I — to remain, 

ours faithfully, 


Iron Exchange, Birmingham. JOHN SWIFT. 








THE FIRE ON THE “CITY OF 
RICHMOND.” 
To THE EpiToR OF ENGINEERING. 

Sir,—Having seen the charred bales of cotton hoisted 
out from the holds of the City of Richmond, and perused 
the account given of the ominous fire on board the ship, I 
venture to suggest that a consideration of the question 
may lead to inquiry as to the application of non- 
conductors of heat in steamship building. 

It would seem highly probable that the combustion of 
the cotton bales consisted in their being charred only as 
coal is done in a coke oven, or wood is done in charcoal 
making, and that after all there was no combustion with 
flame at all in the holds. These bunker hatches, in which 
the cotton bales were stowed, lay on each side of the cen- 
tral tier of steam boilers and engines, which were here 
placed longitudinally in the ship. They were closed 
compartmants sealed up, containing bales and air, and 
their inside plates were subjected to the radiation and 
conduction of ardent heat from the boilers and their 
furnaces. The bales nearer the inside plates would be- 
ecme charred therefore several inches deep, while those 
outside would become charred only to 4 in. deep, accord- 
ing to the proposition. 

This latter would be effected probably by the air in the 
chambers having become red-hot itself, and circulating 
round the whole cargo of bales, and thus charring them 
externally more or less deep. These bunker hatches were 
thus converted into heat accumulators, gradually all 
along, and were pace thas ive out flame and smoke in due 
course wherever combustible materials were presented to 
them, as flooring, bulkheads, state-rooms, &c. 

Now, the immunity of Milner’s and other like safes 
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PROFIT SHARING. 

Wuar are the respective shares that capital and 
labour should take of the profits of a business? 
This is a question that has been pressing for solu- 
tion ever since the first freeman let himself out for 
hire, and which is not yet settled. Indeed, it is no 
more capable of solution than is the question, What 
is the price of a loaf of bread? One man may be 
obliged, like Esau, to sell his birthright for a single 
meal, while anuther, like the Western American 
farmer, is feeding his stove with grain. Capital, as 
a rule, buys labour at a price which is settled, in the 
long run, by supply and demand. Fortunately for 
the worker he does not feel every oscillation of the 
market. The natural law is modified by the 
characteristics of human nature, which render it 
dangerous and almost impossible to reduce or raise 
wages too rapidly. When times are bad it is capital 
that feels the pinch most acutely, and when they are 
good it secures the larger share of the increase. 
The result obtained by the workman represents an 
average of good and bad times, rising and falling it 
is true, but not nearly so much as it would do were 
he a commodity without feelings and passions. As 
the remuneration of labour is fairly stationary over 
a moderate period, say seven years, while the 
profits of business fluctuate greatly, it follows that 
the share falling to the workman appears to vary 
considerably. 

In considering how the profits earned by the con- 
joint efforts of capital and labour are divided, we 
must be careful to define what we mean by profits. 
We are often told that there is no profit on a busi- 
ness, and sometimes it is asserted that it is carried 
on ata loss. Unfortunately this is often too true, 
using the word in the conventional sense. But 
profit rightly means something more than the 
balance remaining after material, wages, and de- 
preciation have been provided for. It really repre- 
sents the enhanced value of an article due to its 
altered condition brought about by the action of the 
labourer and the tools and organisation of the capi- 
talist. In this sense there is always a profit; flour 
will always sell for more than wheat; calico will 
fetch a better price than raw cotton, and pig iron 
than ore. Of this margin between the selling value 
of the raw material and the finished product the 
labourer always gets a part. Sometimes he gets 
all, and occasionally more than all. Under no cir- 
cumstances can capital take it all, for that would 
mean the starvation of the labourer and hence his 
extinction. All our strikes, lock-outs, and indus- 
trial friction centre on the respective portions to 
be obtained by the two partners. The labourer 
is already a profit-sharer in a very real sense ; 
he takes a fixed sum—or nearly a fixed sum— 
out of the joint earnings before the capitalist 
gets anything. The latter may take what is left, 
but in any case his proportion is smaller than that 
of the labourer. Let us assume that in a busi- 
ness the cost of the raw material is one-half the 
value of the finished product, and that a clear 5 per 
cent. dividend is made on the turnover. Then out 
of each 100/. earned 101. go to the capitalist 
as dividend, another 4/. or 5l. are required 
to keep his capital intact against wear, breakage, 
and other forms of depreciation, and the remaining 
851. or 861. go to labour. The exact figures will 
vary very much with the particular kind of busi- 
ness, but in all our staple industries labour, includ- 
ing managers, draughtsmen, foremen, clerks, time- 
keepers, and the like, take the greater share of the 
gain. Strikes and lock-outs are efforts to diminish 
or increase the smaller proportion secured by the 
capitalist. 

Although it is almost self-evident that the amount 
distributed in wages in any concern is much greater 
than that paid as dividends, yet this is a matter 
that is almost uniformly forgotten. Speeches are 
made filled with allusions to the fortune of the 
capitalist ‘‘ wrung from the toil” of his workpeople, 
and the idea is put forth that the money he has 
accumulated would, if rightly divided, have fur- 
nished the houses and covered the tables of his 
men in almost middle-class style. The truth is 
that it would not have done more than add some 
10 per cent. to their incomes. No doubt two 
shillings additional to each sovereign would have 
been very welcome, but if it had been obtained at 





the expense of the dividend, the extensions of the 
works, which provided employment for the chil- 
dren of the men as they grew up, would not have 
been made, while the non-success of one concern 
would have prevented others being started in the 
neighbourhood. Possibly the undertaking itself 
might have been given up, and then the goose 
which for years had laid the golden eggs each 
Saturday, would have been killed at an early period 
of its career. By the reservation from capital of 
one or two shillings out of each pound of profit an 
immense industry may be created and work found 
for a teeming population, while if labour take all, 
capital will be locked up, and the conditions of-life 
grow so hard that the working classes cease to 
increase in number. 

At a recent meeting of the Institute of Marine 
Engineersa paper was read on ‘‘Capital and Labour” 
by Mr. F. W. Shorey, in which he proposed that 
one-eighth of the net profits (the sum available for 
dividend) of a business should be handed over to 
labour to confer on it a sense of partnership, and 
to enlist its best exertions. In the course of the 
discussion Mr. Macfarlane Gray, in a very forcible 
and original speech, showed that one-eighth of the 
capitalist’s reward was too insignificant a sum to 
exercise any influence over the labourer. Speaking 
of the capitalist and his gains he said : 

A man who risks what he has already won to gain each 
year one-twentieth of his stake additional, providing 
thereby for poorer men employment, yielding to them 
each year in — the equal of the total sum he staked, 
is surely a benefactor to those rzen, although he himself 
may be void of benevolence. To thus provide ten 
families the means of earning 100/. a year for each, is 
surely good and laudable. For risk he gets but 50/. a 
year, while unto them is paid 1000/. o man dares 
raise his voice against the scheme as unfair to the men, 
but multiply this by 140, and the employer has now 
7000/7. per annum, and is on his way to be a millionaire. 
Before he was for them the goose that laid the golden 
eggs, but now he is the villain of the play. If to be 
the rain of heaven for ten families is g and honour- 
able, surely to be the same for 1400 families cannot 
be wickedness. Men! Give up your strikes, and let 
your envies be changed for congratulations. When the 
peg ac of the breadwinners of 1400 families is known 
to have just completed another 100,000/. of fortune, turn 
out then in holiday procession, and celebrate appro- 
priately the gratitude you ought to feel, saying, *‘ The 
flywheel of our engine has grown to be to-day 100,000 Ib. 
heavier than it was when last we weighed it, and we 
therefore rejoice together, for in this wehave a guarantee 
of steady employment and accumulated energy sufficient 
to carry us over any dead centre of commercial disaster 
or financial crisis, and therefore this day we set up an 
Ebenezer in this p'ace.” 

Possibly the idea thus set forth is a little 
exaggerated, but it is quite correct in the main. 
There can be no continued prosperity for the man 
unless the master has also his fair share. This 
brings us back to the question with which we 
started, What constitutes a fair share? It is quite 
certain that in the early part of the century labour 
got less, and capital much more than it does now. 
The result was that capital accumulated rapidly, 
and succeeding generations of workers reaped the 
benefit. It cannot, however, be expected tliat the 
labourer should be reconciled to long hours and 
scanty meals by the thought that his grandchildren 
will be the better off for his sacrifice. Even 
the capitalist with his broader vision and 
longer patience does not look forward so far, 
unless he is a man of very great wealth. Now 
we have reached a time when the earnings 
of capital have sunk to a very low level indeed. 
Thanks to the Limited Liability Act, every man 
with 5/. may now invest it in some industrial con- 
cern, and hence competition both for labour and 
customers has increased immensely. In all our 
leading manufactures there are immense limited 
undertakings, having every advantage from skilled 
oversight and ample resources, which may be taken 
as fairly representative of that branch of industry. 
How very few of these pay 10 per cent., taking one 
year with another ; how many pay only 3 or 4 per 
cent. Whether we consider railways, docks, iron 
works, coal mines, cotton mills, or the woollen 
trade, it is quite exceptional to find an instance of 
continued high dividends, except in those cases in 
which some kind of a monopoly is gained from 
patents or position. While wages have been rising 
interest has steadily fallen until it is difficult to 
believe that it can go much lower. The small 
manufacturer is becoming extinct, because he 
cannot live on the earnings of his capital, and his 
richer brother finds it difficult to accumulate wealth, 
except by very slow degrees. 

Although we have arrived at a point when the 
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gains of capitalcan scarcely be reduced, yet it by 
no means follows that the rewards of labour may 
not be augmented. This will be effected by the 
use of better methods and appliances. Before the 


‘introduction of machinery, civilised life could only 


be enjoyed by universal and long-continued labour. 


‘When we think how little work a man can turn out 


in a day by hand appliances at spinning, weaving, 
reaping, thrashing, sawing, and dozens of other 
pursuits, we realise how low must be’ the standard 
of comfort in a community without machinery, and 
how hard and continuous must be the work of the 
great majority. For example, previous to Ark- 
wright’s invention, the mothers and daughters of 


‘the middle class had to devote to the spinning 


wheel the hours now spent in reading, shopping, 


.and gossip. .The combined efforts of all the women 


of the nation were required to produce yarns for 
personal and domestic use, and if ‘their hours of 
labour had been reduced the supply would have run 
Now a woman minding a mule can produce 
more yarn in a day than all the spinning wheels of a 


‘village could’formerly do in a year. The remunera- 
‘tion per pound of yarn ‘has fallen immensely, but 
‘the’rate of pay per hour has much increased. ' And 
‘so it is in other manufactures. 
-to live.as our great-grandfathers did, two or three 


If we were content 


hours’ toil a day would suftice to supply all we should 
want. By the aid of machinery labour has become 
much more effective in the creation of wealth, but 
instead of capital reaping the greater part of the 
advantage, it actually gets less and ig The 
demands of the working classes for shorter hours 
and greater pay can only be met by their being 
enabled to turn out more work in less time. The 
inventor has been a better friend to the operative 
than ever he was to his master. 

In the speech we have already referred to, Mr. 
Macfarlane Gray said that it was not labour, but 
the directing of labour that was the source of all 
wealth. This is true if by labour we mean manual 
toil, But it is impossible to restrict it to this ; 
the most ardent advocate of the rights of the 
‘*horny-handed son of toil” will admit that in 
large works it is necessary to have foremen, clerks, 
timekeepers, and draughtsmen, and that the actual 
output of the undertaking—the material wealth 
created—would be much decreased if these men 
were replaced by an equal number of artisans or 
labourers. And if it be conceded that these men 
are part of the army of labour, where are we to draw 
the line ; ifthe foreman represents labour does not 
a manager do so also? Again, what is the difference 
between a hired manager and an active principal ? 
Every man who aids others in producing, is himself 
a preducer. It has often happened in the past that 
the man with the greatest skill was also the pos- 
sessor of capital, and he has been classed among 
those opposed to the labourer. But the Limited 
Liability Act has rendered us familiar with a cor- 
porate proprietor absolutely unacquainted with 
the business carried on. Everything is left by him 
in the hands of paid officials—labourers in the truest 
sense of the word—who carry on the business, 
pay themselves their wages, and distribute what 
money is left, if any, to the proprietary. In his 
presidential address to the American _Insti- 
tute of Mining Engineers.* Mr. A. S. Hewitt 
suggested that eventually the cure for indus- 
trial friction might be found in labour hiring 
capital, instead of capi‘al hiring labour. We 
have, however, very nearly attained to these con- 
ditions in our limited companies. It is true that 
the directors are also shareholders, but in many 
cases they do little beyond register the decisions 
of the manager. The chief difference lies in the 
fact that capital very seldom gets the wages it 
expects, after its servants have been satisfied. 
Whether it gets much or little depends greatly on 
the organising ability of the more skilled employés. 
The larger the capital that can ve usefully employed 
per labourer the better for the man, and for the 
community, for it enables him *o turn out a larger 
amount of finished product with less expenditure 
of time and effort. Invention is rapidly increasing 
the producing power of the human race, and con- 
sequently its wealth. Capital cannot invent ; fur- 
ther, it is seldom that an inventor belongs to the 
capitalist class. Whether he does or does not, he 
is the true friend of the labourer. In many 
branches of industry he has reduced the hours of 
labour by one-third and doubled the remuneration 
during the last fifty years, and all the hope of the 





* See ENGINEERING, vol. 1., pages 498, 531, and 559. 





toiler for the future must be centred on him. The 
gains of capital cannot fall much lower without 
disappearing altogether, and, consequently, further 
amelioration of the labourer’s lot cannot be ob- 
tained at the expense of the employer. It will, 
however, be brought about by the exertions of 
those who work with their brains. These latter 
may for a time secure some part of the wealth 
that they create by allying themselves with capital, 
but quickly the fruits of their exertions will be- 
come the property of the labouring classes, who 
owe their present position of comfort neither to 
politicians nor to their elected leaders, but to those 
whom they are too apt to regard as the tools and 
henchmen of their employers. 








THE INTERNATIONAL CONGRESS OF 
HYGIENE AND DEMOGRAPHY. 

Tue seventh’ International Congress of Hygiene 
and Demography is to’ be opened, under the presi- 
dency of the Prince of Wales, on August 10th next. 
The previous congresses have been held at Brussels, 
Paris, Turin, Geneva, the Hague, and Vienna. 
Considering how great has been the part played by 
Great Britain in the development of the modern 
systems of sewerage and of water supply for towns, 
the hygienic importance of which cannot be over- 
rated, every effort should be made to make the 
approaching congress the most successful of the 
series. Under the arrangements made the subject 
of hygiene has been divided up into nine sections, 
viz.: I. Preventive Medicine. II. Bacteriology. 
Ill. Relation of Diseases of Animals to those of 
Man. IV. Hygiene of Infancy and Childhood. 
V. Chemistry and Physics in relation to Hygiene. 
VI. Architecture in relation to Hygiene. VII. Engi- 
neering in relation to Hygiene. VIII. Naval and 
Military Hygiene. IX. State Hygiene. In looking 
through the above list it is to be feared that in 
Sections II. and III., this country, owing to the 
action of well-meaning but misguided old ladies, 
will be found somewhat behindhand, but, on the 
other hand, in the matter of sanitary engineer- 
ing, we have nothing to fear from a comparison 
with the work in other countries. We have still 
amongst us one of the pioneers of modern sanitary 
engineering in Sir Robert Rawlinson, who, we 
note, is one of the vice-presidents of Section VIL, 
and a very valuable series of papers has been 
arranged for. Professor Robinson will deal with 
sewage disposal in relation to water supply and 
water pollution, whilst Mr. J. A. Lemon will com- 
pare English and French sewerage arrangements. 
Another interesting paper, more particularly to 
engineers in the colonies, should be one by Mr. A. 
Mauth on the sanitation of a mining settlement. 
The importance of this subject can be better esti- 
mated when one recalls the frightful ravages of 
typhoid fever in Johannesburg. When the gold rush 
tovk place there a few years back, the population 
increased enormously, and but little attempt appears 
to have been made to improve the sanitary arrange- 
ments of the town, which, if efficient enough for a 
small population, caused, nevertheless, a frightful 
loss of life when overtaxed by the sudden influx of 
population. Somewhat similar problems to this 
last have to be met, in the case of armies, and much 
useful information should be obtained from the 
discussions in Section VIII. Recent outbreaks of 
typhoid in many of our barracks do not say much 
for the sanitary arrangements in our own army, but 
it should be noted that foreign nations are less 
ready to publish particulars of such failures than 
our own. Even in the Crimea, in spite of the very 
general abuse to which our military authorities 
were subjected, it appears that the loss from disease 
was proportionately very much greater in the 
French army than in our own, so possibly matters 
are not really worse in this country now than they 
are abroad. Coming back to Section VII. we note 
that several papers are to be read on refuse de- 
structors. No doubt the destructor is the most 
efficient way of getting rid of offensive matter, but, 
though as a whole, a town benefits by their erection, 
the population in their immediate neighbourhood 
is inconsiderate enough to object to their use, as 
unless very carefully managed they seem invariably 
to give forth at times very evil-smelling fumes. 
On the principle of the greatest good for the 
greatest number, this objection no doubt should 
not be yielded to, but each individual naturally pro- 
tests pretty strongly to being one of the minority 
to be poisoned by the destructor for the benefit of 
his neighbours ; so it is to be hoped that the de- 


liberations of the congress may result in a destruc- 
tor which is not open to these little failings. As 
regards water supply, we note that amongst others 
Mr. Binnie, the engineer to the London County 
Council, is to contribute a paper on this subject, 
whilst, if time is sufficient, Dr. Anderson will read 
one on his revolving purifier, which has proved so 
successful in dealing with the very impure supply to 
the city of Antwerp. Another paper ‘‘On the Self- 
Purification of Rivers,” by Dr. Frankland, will be 
awaited with interest by those who heard his paper 
‘*On the Bacteriological Examination of Water,” 
read before the Institution of Civil Engineers some 
years ago. In addition to the above meetings’a 
number of exceptionally interesting visits have 
been arranged for. Amongst them we note visits 
to Beckton Gas Works, to the Times Office, and to 
several of the London water works. Tickets to the 
meetings of the-congress can be. obtained: by. send- 
ing a remittance of 1l. to Mr. G. V. Poore, at 
20, Hanover-square, London, W. These tickets 
will not be transferable, and it is requested that as 
early application as possible be made for them, as 
if delayed till the opening day it is feared that 
difficulty may be experienced in issuing them in 
time for the opening ceremony in St. James’s Hall. 
A programme containing full particulars of the 
proposed meetings can be obtained at the same 
address. 


THE FALL RIVER STEAMER 
“ PLYMOUTH.” 
(From our New York CoRRESPONDENT). 

A FEw months ago, see ENGINEERING, vol. li., 
page 64, we published a detailed description of 
the steamer Puritan, belonging to the Fall River 
Line, running between New York and Boston, 
and we now propose to devote some further space 
to a description of the last addition to that splendid 
fleet, the Plymouth, a general view of which is seen 
in Fig. 1. The general design of this vessel is by Mr. 
George Pierce, and the engines are the design and 
work of the most celebrated firm of engine builders 
in this country, viz., W. and A. Fletcher, who 
twenty-five years ago designed the fastest boat ever 
built and one that holds the record to this day. 
The name of the Mary Powell is known for speed 
on both sides of the Atlantic. In the present 
instance, the problem was to design an engine of 
great speed and power which should take up a 
minimum amount of room, for space is extremely 
valuable on these boats, as any one may distinctly 
and emphatically prove if he endeavours to obtain 
some of it for a night’s sleep without having taken 
the precaution to procure a state-room before the 
boat starts. The writer has stood gloomily in a 
line of impatient travellers for an hour, only to find 
the rooms were all gone. 

That the problems above named would be success- 
fully solved was a foregone conclusion when the 
Fletchers undertook the contract, and time has 
shown that this opinion was not by any means asan- 
guine one, for the Plymouth, though 20 ft. shorter 
than the Puritan, contains nineteen more state-rooms 
and carries 50 per cent. more freight. The heavy 
walking beam does not appear in these engines, but 
on going to the engine-room one sees a 5000 horse- 
power triple-expansion double inclined four-cylinder 
engine. 

It may be described in general as having one 
high - pressure cylinder 47 in. in diameter, one 
intermediate cylinder 75in. in diameter, and 
two low-pressure cylinders, 814 in. in diameter 
reach. The stroke is 8 ft. 3in. The shaft is in 
three sections. Each outer section carries one 
crankarm, to which the outer end of the two 
crankpins is keyed. These arms are the driving 
cranks. The central section carries the two other 
crankarms, to which the inner ends of thecrank- 
pins are secured, the latter section with the arms 
acting as the drag cranks. The cranks are at right 
angles. The starboard crankpin has upon it two 
journals and receives the connecting-rods from the 
high-pressure and from one low-pressure cylinder. 
The port crankpin comprises three journals. The 
connecting-rod from the intermediate pressure 
cylinder is journalled to the central portion ; the 
outer journals receive the connecting-rod from the 
second:low-pressure cylinder, which rod is forked 
at the end. Thus, for the four cylinders there are 
five crankpin bearings. The low-pressure cylinders 
are placed aft of the shaft ; the other cylinders are 
forward. 








Owing to the inclination of the cylinders which 
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are set upon an incline and the guides bolted to the 
frame, and the oscillation of the connecting-rods, 
only one of the cylinders can be thrown upon a 
dead point at the same time. The power is there- 
fore very well distributed, and the shaft rotates 
with great regularity. The weight of the cranks, 
&c., would tend to disturb this motion, but this is 
obviated by another peculiarity. The air pumps, 
of which there is one for each low-pressure cylinder, 
are worked from the low-pressure crosshead. As 
the cranks, connécting-rods, &c., reach a position 
where their weight tends to accelerate the motion, 
the air pumps are working at their hardest, so that 
the overbalance is corrected. 

The valves are double-balanced vertical poppet 
valves. For the high-pressure cylinder an adjust- 
able drop cut-off is used. The other cylinders 
have fixed Stevens cut-offs. The valves are worked 
by double eccentrics and links. The latter are 
shifted by a special steam engine. 

Each low-pressure cylinder has its own air pump 
and surface condenser, with an independent centri- 
fugal circulating pump. The air pumps are vertical, 
40 in. in diameter and 30in. stroke. The combined 
cooling surface of the Wheeler condensers is 
9050 square feet; each condenser has its own 
air pump, 40 in. in diameter, set vertically with a 
30 in. stroke. The condensers can be connected in 
case of an accident to cither of the air or centri- 
fugal pumps. 

There are two independent duplex 12 in. feed 
pumps, the suction and discharge pipes of which 
are connected so that either or both can be used. 

The wheels are of the Morgan feathering type, 
30 ft. in diameter outside of the buckets. Each 
wheel has twelve curved steel buckets, each bucket 
being { in. thick, 4 ft. wide, and 13 ft. 3 in. long. 

There are eight main boilers of the ‘‘ Scotch” 
type, built by the Lake Erie Boiler Works, of 
Buffalo. Each one is 11 ft. 4 in. in diameter and 
13 ft. lin. long, made of 1-in. steel, and the steam 
is taken from the boiler ram by a 14-in. pipe to 
the steam chest of the high-pressure cylinder, from 
this by a 20-in. pipe to the next cylinder, thence 
by a 30-in. to each of the low-pressure cylinders. 
There are two furnaces for each, of corrugated 
steel. They are arranged to be worked together 
or independently, and can be used to drive the 
pumps in place of the donkey boiler. Forced 
blast under the grates can be used if desired, as 
fans are supplied which can be connected for this 
service, and which are also to be used for ventilat- 
ing the forward hold, furnace-room, and engine- 
room. The boilers have been tested up to 260 1b. 
pressure, giving a working pressure of 1701b. The 
maximum pressure, however, is placed at 160 lb. 
The boilers are inclosed in a steel chamber to 
prevent the possibility of danger from fire. They 
are placed back to back in the centre of the 
vessel, making two fire-rooms, one on each side 
of the hull. The coal is contained in bins, whence 
it descends in shoots by gravity to the fire- 
room. Ashes are discharged by ejectors through 
pipes. 

The smokestack is 104 ft. in diameter, and rises 


RIVER STEAMER “PLYMOUTH.” 


The dimensions of the hull are as follows: 
Length on water line, 351 ft. 8in. Length over 
all, 366 ft. Beam moulded, 50 ft. Width over 
guards, 86 ft. Depth moulded at lowest point of 
sheer, 21 ft. Draught of water loaded, 12 ft. 
Distance from keel to topmast head, 119 ft. Dis- 
tance from keel to top of house on ‘dome deck, 
59 ft. 4in. The hull is of steel with a double 
bottom, the space between inner and outer skins 
being 3 ft. The cross-frames are of the bracket 
plate type, and longitudinal frames with solid webs 
run fore and aft. Solid web transverse frames are 
introduced, so that the bottom is cellular. Trans- 
verse water-tight bulkheads, six in number, are also 
used to make the vessel still more secure against 
sinking. Two complete systems of wrecking pipes 
and valves are carried over the bottom. One set 
communicates with numerous points between the 
skius of the double hull. The other set communi- 
cates with a number of points in the bottom of the 
hold. The systems connect with one main wreck- 
ing pump, which is a duplex Blake pump with 
8 in. suction, with a donkey pump of the same 
make with 7 in. suction, and with a Cameron pump 
with 5 in. suction. The latter is devoted more 
especially to pumping out the inner bilge. The 
wrecking and donkey pumps are on the main deck, 
far above the water line, and can be run from the 
main boilers or from the donkey boiler. The latter 
is also placéd on the main deck. Sea cocks with 
connections are provided for the same pumps, so 
that they can be used to extinguish fire. 

The hull was built by the Delaware River Iron 
Shipbuilding and Engine Works, Chester, Pa., and 
the joiner work, including painting and plumbing, 
was in the hands of William Rowland, New York, 
The designs for the decorations are by Mr. Frank 
Hill Smith, of Boston, Mass. 

Naturally on entering the boat the passenger 
goes to the purser’s office to ascertain his position 
for that night, and what is of more importance, to 
get his key. After having arranged matters to the 
mutual satisfaction of both, or if not both certainly 
to that of the purser, the passenger may ascend the 
staircase into the grand saloon, and at the head of 
the stairs he will see a picture of the Mayflower, 
that celebrated ship which brought over more 
ancestors than the Great Eastern could have held 
and more furniture than Noah could have jammed 
into the ark. Right, here, it may be stated if any 
one is short of ancestors they can be supplied in 
New York city by the Heraldry Bureau (not Herald 
Bureau), and Mayflower furniture is manufactured 
in Connecticut every fall. This Mayflower picture 
was originally on the Puritan, but seems to be 
more appropriate to the Plymouth, as it was 
there that this immense ancestral army disem- 
barked. Again ascending the staircase, the visitor 
is brought into the upper gallery, from which an 
excellent view of the whole interior is afforded. 
In fact, it is one of the sights to draw a chair to 
the railing in the upper gallery and watch the 
movement below. 

It only remains to add, the boat contains a 
dining-room 84 ft. long and 250 state-rooms, which 





to a height of 86 ft. above the water line, or 98 ft. 
above the keel. 





are elegant and even luxurious in their appoint- 
ments. The doors of these state-rooms open into 


the gallery. They have marble washbasins, with 


ventilation is perfect, and the beds are large 
and sleep - persuading. What more could be 


in by the Edison General Electric Company 
under the special superintendence of Mr. W. H. 
Peirce. Two dynamos, driven each by an inde- 
pendent compound Ball engine of 65 horse-power at 
120 lb. pressure, are used as generators. They are 
connected directly to the engine shaft, and run ‘at 
400 revolutions per minute... The field. terminates 
in eight poles, four external, all of one sign, and 
four internal of the opposite sign. Within the zone 
marked by the eight pole pieces, the armature, 
whichis a Gramme ring, rotates.. The core of the 
ring is of laminated sheet metal. Each dynanio 
has an output of 350 ampéres at 115 volts potential,’ 
enough to supply 700 lamps. _ Each dynamo weighs 
6563 lb., each armature 1950 lb., and the dynamo 
and engine and appurtenances about. 13,000 :Ib. 
The commercial efficiency is 89 -per ‘cent., and the 


They are compound wound, and ‘show .a: maximum 
variation in*their characteristio carve of 1: volt: 
They are of a type’ conforming to: spécifications 
originally issued by the United States Govern- 
ment. 

The installation is on the two-wire system. The 
dynamos are connected in parallel so that one or 
both can be used to supply the current. From the 
generating plant double transit leads are taken fore 
and aft, and branching so as to terminate at four 
cut-outs. From these cut-outs the lamps are sup- 
plied directly or by feeders. The main leads are 
not tapped. As more work might be thrown upon 
one main lead than on the other, equalising mains 
are carried from each forward cut-out to each of the 
after cut-outs. This gives four distributing points. 
Risers are carried through the decks to supply the 
lights at different elevations. 

Below the main deck wherever moisture may be 
present, lead-covered wires and water-tight brass 
junction boxes containing safety fuzes are used. 
Elsewhere Habirshaw marine core wire is em- 
ployed. 

The state-rooms are grouped in eight divisions. 
For each of these a marbleised slate tablet placed 
so.as to fill an alcove transom is provided, on which 
the switch boxes and general brancli connections 
are made. This is done not only for the decorative 
effect, but also to provide security from deteriora- 
tion by moisture and from fire. 

There are 1250 16 candle-power 110 volt lamps. 
The maximum variation in potential will not exceed 
1} volts. Each lamp has its own switch, so as to 
be individually controllable. In the dining saloon 
the lamps are arranged in groups of ten, and 
connected with a main switch-board by which they 
can be turned off ten at a time as desired. The 
very elaborate electroliers and fixtures were sup- 
plied by the New York works of the Edison General 
Electric Company. 

On page 128 we publish several views of the 
interior of the Plymouth which will give a good 
idea of the luxury with which the passenger ac- 
commodation is fitted up. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue annual summer meeting of the Institution 
of Mechanical Engineers is being held this week in 
Liverpool. It is nineteen years since the Institu- 
tion visited the second city of the kingdom, and up 
to the time of writing the meeting has proved an 
entire success. 

The first sitting was held on the Tuesday morn- 
ing of this week, the members assembling at 10 
o’clock in the concert room of St. George's Hall. 
They were welcomed by the Mayor, Mr. Joseph B. 
Morgan, and other members of the Local Com- 
mittee. Mr. Morgan, in the course of a brief 
address, spoke of his old associations with the Pre- 
sident of the Institution, Mr. Joseph Tomlinson, 
and bore testimony to the admirable manner in 
which Mr. H. H. West and Mr. G. H. Daglish, 
respectively the secretary and treasurer of the 
Local Reception Committee, had carried out their 
duties. Our readers will remember that Mr. West 
was the moving spirit in the reception of the 
Institution of Naval Architects, when that body 
met in Liverpool four years ago. He may be said 





to stand in much the same relation with regard to 


hot and cold water, are lighted with electric ' 
chandeliers, and. heated by steam pipes. . The” 


desired? As to the electric plant, it was put 


héating is only 36 deg. Fahr. above the atmosphere. . 
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Liverpool, as Mr. H. Chapman does towards Paris. 
One cannot imagine a meeting of an engineering 
society in either city without the aid of one or 
other of these gentlemen. 

The Mayor having vacated the chair, which was 
then occupied by the President, the latter returned 
thanks for the welcome afforded to the Institution, 
and, the previous minutes having been read, the 
business of the sitting commenced. 

The following is a list of the papers on the pro- 
gramme. 

‘*A Review of Marine Engineering during the 
Past Decade,” by Alfred Blechynden, of Barrow-in- 
Furness. 

‘Description of the Warehouse and Machinery 
for the Storage and Transit of Grain at the Alexandra 
Dock, Liverpool,” by William Shipton, of London. 

‘*On the Experimental Marine Engine and the 
Alternative Testing Machine in the Walker Engi- 
neering Laboratories of University College, Liver- 
pool,” by Professor H. S. Hele-Shaw, of Liverpool. 

‘On the Mechanical Appliances Employed in the 
Construction of the Manchester Ship Canal,” by 
E. Leader Williams, engineer-in-chief to the canal. 

‘* Notes on the Liverpool Water Works and on 
the Supply of Power by Pressure from the Public 
Mains, and by other Means,” by Joseph Parry, 
water engineer. 

There were the usual number of excursions set 
down on the list, the chief being a visit to the 
White Star ship Majestic, a visit to the Alexandra 
Grain Warehouse, and the Liverpool Overhead Rail- 
way on Tuesday, a visit tothe Walker Engineering 
Laboratories on Wednesday, visits to the Mersey 
Docks, Mersey Tunnel, and Laird’s Shipyard, or to 
the Locumotive Works at Horwich, on Thursday, 
and an excursion over the Manchester Ship Canal 
to-day. There were also a Jarge number of works 
thrown open to members. On Tuesday the Mayor 
held a conversazione, and on Wednesday the Insti- 
tution dinner was eaten at the Adelphi Hotel. 


MARINE ENGINEERING DURING THE LAST DECADE. 


Mr. Blechynden’s paper was the first to be read. 
This was a very interesting survey of the progress 
made in marine engineering during the ten years 
that have elapsed since the Institution met in New- 
castle, when Mr. F. C. Marshall read his now his- 
torical memoir on the same subject. It is espe- 
cially appropriate that Mr. Blechynden should take 
up the subject and continue the good work inaugu- 
rated by Sir Frederick Bramwell at the Liverpool 
meeting of 1872, and carried on by Mr. Marshall, 
as Mr. Blechynden was junior to the latter gentle- 
man at the time the Newcastle paper was prepared, 
and doubtless knew more of its composition than 
would be learned by merely listening to the read- 
ing as an ordinary member of the Institution. 
Since then the independent experience that Mr. 
Blechynden has gained, more especially as the 
chief engineer of the Naval Construction Arma- 
ments Company at Barrow, has put him in the 
forefront of the practical part of his subject ; and 
there is no need to remind our readers of his 
contributions to the literary side of the science of 
marine engineering. Mr. Blechynden’s paper is 
not one that well lends itself to being given in 
abstract, and as we intend to publish it in full 
shortly we will at once proceed to the discussion. 

Mr. F. C. Marshall was the first speaker. He 
commenced by saying that the Council was to be 
congratulated on securing one of Mr. Blechynden’s 
experience and ability to write a paper on this 
subject. He, the author, had stated that the 
speaker had made no reference to the triple-expan- 
sion engine in his paper read at Newcastle ten years 
before ; that was true, but then there had been but 
two cases of triple-compound engines being fitted on 
shipboard, and the plan had remained dormant since 
1874 when it was introduced, and he could hardly 
therefore be blamed for looking upon it as unimpor- 
tant, however much it had since become a leading 
factor in the progress of marine engineering. Mr. 
Blechynden took the boiler first. He pointed out 
that ten years ago the principle of forced draught 
was confined to torpedo boats, though it had been 
employed in steamers in American waters. The 
speaker was the first to apply forced draught in 
large vessels in the case of the Chinese gunboats, 
and he would repeat, what he had said before, but 
which seemed too often to be forgotten, that forced 
draught was the secret of success of the locomotive 
boiler. It was introduced by George Stephenson 
and was the foundation of his success. The author 
had shown in a table that the mean consumption 


of certain steamers working under natural draught 
was 1.573 lb. of coal per indicated horse-power per 
hour, whilst with forced draught the coal consumed 
was 1.336 lb. per indicated horse- power per 
hour. This was equivalent to an economy of 
15 per cent., but part of this economy may 
be due to other heat-saving appliances to which 
the more modern steamers might be fitted. 
There were, however, the speaker said, other 
advantages besides those due to saving in weight 
of fuel burnt. With forced draught inferior coals 
could be used, such as could not be burnt in the 
old way, and he knew steamers that when forced 
draught was applied were able to burn slack at 
5s. 6d. per ton, in place of ordinary coal at 12s. 6d. 
a ton. The author had said that, though the 
closed ashpit might be slightly more economical 
and kept the stokeholds cool, it was dirty, and was 
apt to cause strains in the furnaces. At any rate, 
the speaker said, there was a tendency in the mer- 
cantile marine to prefer the closed ashpit system 
to the closed stokehold. There had been much 
discussion lately as to the evils of forced draught in 
connection with failures of machinery in the Navy. 
Mr. Marshall agreed with the author that forced 
draught had nothing to do with the case. He 
thought Mr. White would bear him out in this, 
that such accidents as had occurred had been due 
to other causes, and were quite independent of 
the forced draught system. Mr. Blechynden 
said that there had not been much change since 
the reading of his, the speaker’s, paper. That 
was true so far as leading principles were concerned, 
but there had been many changes in detail which 
amounted to very much if taken together. There 
had been changes in material and changes in 
methods of working, but the introduction of the 
surveyor into the boiler shop had contributed more 
than most things to the advances made. Reference 
had been made to the Admiralty rule for boiler 
scantling introduced by Mr. Sennett. He was of 
opinion that the time had arrived when the example 
should be followed outside the Royal Navy. He 
felt sure there would be found to be a consensus of 
opinion in this direction. Now material was more 
reliable and workmanship was better. The boiler- 
maker now had a material in mild steel upon which 
he could place reliance, and all holes were drilled. 
In other respects methods had been introduced 
which tended towards certainty and safety, and he 
confirmed the author’s view that boilermakers should 
not be compelled to allow the large factors of 
safety that might have been necessary when the 
whole of the conditions were less known and less 
satisfactory, and defective results were therefore 
possible. By the new rule the Admiralty engineers 
reduced their boiler scantlings 18 per cent., and 
there was no reason why the Board of Trade and 
Lloyd’s should not do the same thing. He would 
bear testimony to the importance of what the 
author had said as to the advantage of ample spaces 
for water circulation and the necessity of protecting 
the tubeplates. There was one thing in which 
engineers erred in the present day. They endea- 
voured to get too much heating surface by the aid 
of long tubes, and in doing this robbed the firebox. 
It was an old saying of locomotive engineers that 
the firebox surface did half of the whole work and 
that the first foot or so in the length of the tube did 
as much as all the rest, but the great advantages 
of ample space for combustion was acknowledged, 
although not appreciated. Mr. Marshall had used 
Hackworth valve gear with great success, and was 
surprised that it was not more appreciated by the 
designers of marine engines. With regard tothe use 
of radial gear, for which the author held such a poor 
opinion, he had known it fitted to high-speed 
engines with great success. Mr. Cramp, of Phila- 
delphia, who was at the Naval Architects’ meeting 
of the week before, and who he had hoped would 
be present, had fitted it to some fast cruisers with 
great success. The difficulty with copper pipes was 
one to which he was glad reference had been 
made. The only reasons for making steam pipes 
of copper on board ship were the chance of corro- 
sion from sea-water of iron or steel pipes, and the 
greater elasticity of copper in the case of a moving 
body like a steamer, Copper pipes were not used 
on shore, and he did not see why they should be a 
necessity on shipboard. The danger in copper 
arose from the danger incurred of damage done to 
the metal by heating when the brazing operations 
were carried out. It was promised that solid 
drawn copper pipes would get over this difticulty, 





but the speaker did not see why this should be 


expected, and such was not the case. There were 
in copper, as in steel, blowholes in the ingot, and 
in the case of the solid drawn copper pipes these 
drew out in the process of manufacture and became 
flaws orcracks. ‘ He hoped to see something better 
in this respect. He thought that engineers might 
reasonably hope that Lloyd’s would give way in this 
respect and give the shipowner leave to use cast 
iron, wrought iron, and steel for steam pipes, with 

roper expansion joints and cast-steel bends, &c. 

n speaking of coal consumption the author had said 
that it would be better than the ordinary way of 
referring coal burnt to indicated horse-power, if the 
coal burnt were taken as a measure of the power 
expended in propulsion. Thus for similar ships at 
similar speeds the quotient 


(displacement?) x speed3 
coal per day 





gives a coefticient of performance which represents 
the comparative cost of propulsion in coal ex- 
pended. This formula received the approbation of 
the speaker. It was true that an arrangement of 
marine engine was much wanted which would work 
economically a low power, and yet be capable of 
high speeds. He mentioned this, as he saw Mr. 
Macfarlane Gray present, who might have some- 
thing to say on the subjeet. He considered what 
he had said ten years before about the screw was 
yet true. It still remained an unsolved problem, 
and the practice in designing was still founded on 
empirical reasoning. 

Mr. Laird was the next speaker. He wished to 
refer to a successful application of moderate forced 
draught which had been made in the royal mail 
steamers of the Holyhead and Kingstown line. 
They had been doing the work very satisfactorily 
for some years now, and the boilers were all right. 
This he largely attributed to the easy proportions 
with which they had been designed. The result of 
this adoption of forced draught was that the com- 
pany had been able to carry on the work with four 
steamers only. It was true that the Ireland had 
been built and she was the fastest of the group, 
but the fifth vessel was only required as a stand-by. 
Two other steamers belonging to the London and 
North-Western Railway Company had been also 
lately fitted with new machinery, the Lily and 
the Violet. The engines were of the tri-compound 
paddlewheel type and were designed on the old 
steeple plan. In order to lessen the width of the 
engines Joy’s valve gear had been used. The 
boilers were of the locomotive type with closed 
stokeholds, and moderate forced draught. One of 
these steamers had done well, and had been at 
work some months. The consumption of coal was 
only half that of the old simple engines which had 
been taken out. They had also fitted engines with 
forced draught to boats on the Weymouth and 
Channel Islands service. 

Mr. W. H. White, the Director of Naval Con- 
struction, said he much regretted that his friend 
and colleague. Mr. A. J. Durston, the Engineer- 
in-Chief of the Navy, was not present, as he would 
have been able to deal with the engineering 
details contained in the author’s paper with the 
confidence born of thorough knowledge. As 
to the question of forced draught there was a 
chapter which went before what had been heard 
that day, and though old it should not be forgotten. 
It was true that Mr. Marshall was the first to apply 
forced draught in a certain field of marine engi- 
neering by his application of the principle in the 
engines of the Chinese cruisers, but in the Paris 
Exhibition of 1878 Mr. White remembered seeing 
the results of a large series of experiments made in 
the French Navy, and which included trials with 
forced draught, induced draught, and draught due 
to jets of air in the funnel. Each of these plans 
had their distinctive features, but the French 
authorities ultimately selected the closed stokehold 
plan ; and it was these French experiments which 
led the British Admiralty to take the matter up. 
In some of the new ships built about the time 
referred to, the arrangements were such that there 
was difficulty in getting the air to the stokeholds, 
and for this reason fans were fitted to deliver 
into the stokeholds, although no provision was 
made for closing the hatches. In this way they 
got 25 per cent. more power. This led to the clos- 
ing of the stokehold, and so forced draught came 
into the service, with the result in increased 
speeds which the author had described. It was, 
however, to be understood that ships were only to 





be driven to these maximum speeds on emergency, 
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and for continuous work there were conditions laid 
down which restricted the air pressures to be used 
for general working. In ships generally the water 
gauge was to register 4 in. for ordinary boilers, or 
a pressure of 1 in. with locomotive boilers. With 
all but one type of boiler there had been no dif- 
ficulty, and Mr. Blechynden was right in attribut- 
ing the difficulties, not to forced draught per se, but 
to boiler design. The discredit should be put on 
the employment of a common combustion chamber 
to opposite furnaces in double-ended boilers; in no 
other type or arrangement of boiler had there 
been difficulty; and even in these boilers the 
trouble had now been overcome by modifications 
in the structure, such as giving more water space, 
&c. The air pressure limit was now fixed at 1 in. 
for ordinary occasions, and 2 in. to be used on 
special emergencies. The former, the speaker 
understood, was not considered an extraordinary 
pressure for steamers engaged in the Atlantic 
trade. Mr. White would bear testimony that 
stokers liked forced draught as a matter of personal 
comfort. They would close the hatch for this 
reason, and he himself had often come out of the 
engine-room into the stokehold to get cool. From 
a structural point of view there were the objections 
to air locks and other fittings, but these were, he 
considered, not so serious as those incidental to the 
closed ash-pit system in which the air had to be shut 
off when stoking. If draught were induced by 
means of a fan in the funnel, orair jets, there were 
other objections. The system of employing a fan 
in the chimney had been worked out by Mr. Martin, 
and they had tested it and were about to try it 
further. These they had considered to the best 
of their ability ; for in the Admiralty there were 
no prejudices, and they were anxious to go wher- 
ever a lesson could be* got. The lightness 
of machinery in Her Majesty’s vessels was largely 
due to the lesser thickness of the boiler shells, 
brought about by the rule introduced some time 
back as a test margin; at any rate that was an 
important factor. Mr. White thought that the 
successful experience they had had with the work- 
ing of this regulation in the Navy warranted its 
extension to the mercantile marine. Lightness in 
Navy engines was also due to the fact that the 
Admiralty took the fullest advantage which the 
makers offered in superior material in this respect. 
They were prepared to pay more if the engines 
could be made to weigh less, for they held it wise 
policy not, for the sake of cheapness at first cost, 
to be carrying about, during the life of the vessel, 
a useless amount of weight in the shape of ma- 
chinery. The mercantile marine was following 
this example. Another thing which tended to 
make the machinery in Her Majesty’s ships appear 
lighter in terms of the power developed than that of 
merchant vessels was the fact the Navy engines 
were generally referred to their maximum power, 
which they were not designed to exert except on 
rare occasions, whilst merchant ships had one con- 
stant speed for all occasions, which was naturally 
a more moderate speed. Mr. White next ap- 
proached a question which he described as one of 
extreme delicacy. This was the accidents which 
had occurred from time to time of late in Her 
Majesty’s ships. He believed that accidents to 
machinery were not unknown even outside the 
Royal Navy, but the Admiralty enjoyed the dis- 
tinction of engrossing an undue amount of atten- 
tion from those whose duty it was to supply the 
public with news. If a small accident occurred to 
a merchant steamer it was not considered suffi- 
ciently important to attract the attention of the 
ress, but if a trifling mishap occurred to any of 

er Majesty’s ships it was, at any rate, accorded the 
honour of a paragraph. This was very right and very 
flattering to those engaged in designing Her 
Majesty’s vessels, but it was apt to convey a wrong 
impression to the public, for the proportion of 
recorded accidents was by no means in the same 
ratio as those which occurred. Over a very long 
period Mr. White did not know of more than one 
or two accidents of a serious nature to propelling 
machinery. The other mishaps had been those 
of a comparatively trifling nature, and those to 
auxiliary machinery. The great difficulty to which 
Navy engineers were subject—and it was but fair 
to naval engineers in charge to mention this—was 
that the machinery was so seldom worked at its 
maximum power. For instance, the ships of the 
Admiral class can do 12,000 indicated horse-power, 
but they were usually worked at 1000 indicated 
horse-power, Those who were accustomed to the 








care of marine engines would at once understand the 
difficulty this entailed compared to shipslike Atlantic 
liners, which started voyage after voyage and worked 
at one uniform power from port to port. In the twin- 
screw question the speaker took additional interest 
from the fact that about thirteen years before he 
had advocated its adoption in merchant ships, and 
was a good deal laughed at for his advocacy. Now, 
however, his prediction had been fulfilled. In the 
Navy they had had experience of twin-screws in 
vessels ranging from 100 tons up to 13,000 tons, 
and speeds ranging from 15 to 26 knots. So far as 
he knew the balance of efficiency was with the twin- 
screw arrangement. Certainly the safest boats 
were twin-screw vessels, and he himself had taken 
times on a twin-screw torpedo boat which had 
made on six runs over the measured knot, a speed 
at the rate of over 26 knots. There was in some 
quarters a tendency to subdivide still further. In 
France there was a vessel of high power which had 
three screws. The American Navy had also fol- 
lowed this plan. The question of having more 
than two propellers had been well considered at the 
Admiralty, but the decision had been that the time 
had not yet arrived when more than two propellers 
were required. The Blake and the Blenheim were 
20,000 horse-power, and not 18,000 as stated by 
the author. In these twin-screw vessels there were 
two sets of engines on each shaft, so as to work at 
good efficiency when less than the total aggregate 
power that could be developed by all the machinery 
was required ; in other words, to combine an eco- 
nomical speed with high engine efficiency at the 
same time that the vessel was capable, if required, of 
steaming at great speed. This arrangement had 
been thought of, and the details worked out before 
it had been tried elsewhere. The plan of throwing 
one cylinder out of working had also not been over- 
looked. In the year 1883-84 Mr. White had dis- 
cussed the matter. The speaker added that the 
practical effect of disconnecting one set of engines 
had yet to be determined, as there was the difficulty 
of keeping in line the shafts of the disconnected en- 
ginesandthoseinconstantuse. Thegreatestdifficulty 
arising through the variation in warship speed is not, 
Mr. White continued, one arising from engineering 
but from tactical considerations. In order to per- 
form fleet evolutions, more especially, the engines 
of a warship may be called upon at any time for a 
large accession of power, as the ship must be ready 
at any moment to accelerate her speed. The engines 
may be running at 45 revolutions, when, in order 
to keep station, they may be suddenly called on to 
make 60 revolutions. The speed of the fleet may 
be only 8 knots, but in order to manceuvre, each 
vessel must be capable of at once running up to 10 
or 11 knots. In this case one is apt to equate the 
fuel consumption at 8 knots, but twice the amount 
of steam due to this speed may be generated. In 
conclusion Mr. White wished to say how much both 
the mercantile marine and war navies owed to 
marine engineers. The advances made by them 
during the last few years especially, were the cause 
to which might be attributed the long distances at 
high speeds which steamships were now able to be 
run. 

Mr. Reynolds said that hehad used cast-iron steari 
pipes for steam hammers, and found they lasted 
for years, although they vibrated to such an extent 
when the hammers were at work that one could 
hardly see them. 

Mr. Charles Cochrane said that the process of 
spinning tubes out of molten metal gave promise 
of improvement in the matter of steam pipes, for 
he had had a steel pipe so made turned down and 
there were no blowholes in it. The keeping of 
feed water pure was an important subject. No 
reference had been made to the multiple effect 
evaporator and condenser. He looked on the 
great advantage of twin screws that it enabled a 
longitudinal bulkhead to be used. 

Mr. Macfarlane Gray said that he looked on Mr. 
Blechynden’s paper as one of the most valuable 
contributed to the Transactions of the In- 
stitution. His gratitude was greater as the 
author had had no axe to grind, although 
it gave others an opportunity of grinding their 
axes. A good deal of the discussion turned on 
forced draught, but he would remark that unless 
the air supplied for combustion were heated by 
waste gases no advantage could result from forced 
draught. The paper said that 15 per cent. economy 
was obtained by the use of forced draught, but it 
was wisely added that some of this might be due 
to other appliances, In considering these ques- 





tions one should have a clear way of grasping the 
facts. If 24 lb. of air were used for every 1 lb. of 
coal there must be added by waste gases 24 deg. of 
heat to the air supplied to the furnace for every 
1 per cent. of heat saved. Supposing the air for 
combustion were heated to 180 deg. in place of 
80 deg., the saving would be 4 per cent. There 
could be an increase of 4 per cent., but where 
could more be got? There was a saving by 
diminishing the heat in the chimney, but that had 
already been counted. It was true that if forced 
draught were used there would not be required the 
difference in temperature in the funnel for draught. 
He observed a slight error in the reasoning, for it 
was possible to reduce the funnel temperature, and 
thus there would be economy, but 24 deg. dif- 
ference would be required to give 1 per cent. 
advantage. ‘To reduce the amount of air admitted 
per pound of coal, was an advantage, but if the 
quantity of air supplied per pound of coal was re- 
duced, then there would have to bea corresponding 
increase in the temperature given to the entering 
air to produce a given economy. He would put 
these matters more into form in the corrected copy 
of his remarks which would be sent to the secretary. 
No doubt there would be an economy in forced 
draught if a cheaper coal could be used. This was 
called progress in engineering ; but was itso? It 
simply meant a rise in the price of slack, and a lot 
of complications would be introduced to perplex 
the engineer and simply benefit the coal merchant. 
Every engineer and owner would grumble, but they 
would be bound to have the complications. It was 
said that unless additional heating surface were 
given there was no economy in forced draught. 
Rankine had said that the efticiency of heating 
surface was as the square of the difference of tem- 
perature of the two surfaces of a plate, multiplied 
by a certain coefficient. That rule was valuable. 
It let one know the heating surface required. The 
value of the coefticients, however, required verifica- 
tion, and this was a work which one of the experi- 
mental committees of the Institution might well 
take up. Lightness in machinery was an advan- 
tage; but to whom? It was no advantage to 
an engineer to pare 18 per cent. off the weight 
if others copied and got the same benefit. Mr. 
Gray next spoke at some length on _ the 
various forms of boiler furnace. He said that 
there was no practical addition to flue heating sur- 
face by corrugations because the heat transmitted 
through furnace-plates was radiant heat, and that 
always was thrown off in straight lines. The re- 
sistance in heat transmission occurred at the sur- 
face of the plates. It was, as it were, as if the 
heat wavelets had to break step in changing from 
one material to another, and this caused a delay. 
So the resistance was mainly in the change from 
furnace gases to iron, and iron to water. He had 
mentioned the plan of cutting off the low-pressure 
cylinder from working to his friend Mr. Edwards, 
and the latter had said he would try it in a voyage 
of one of the steamers under his charge. These 
vessels went to China for tea. They did not mind 
how long they took going out, but wanted to race 
back. Therefore, they would like to work at an 
economical speed on the outward run, but wanted 
power for high speed coming back. Mr. Maw had 
reminded him that this plan was tried in Russia 
some years ago. As to link motion, they heard a 
good deal at times about open and crossed rods. 
He would say that that was of small importance. 
What was wanted was that the link, when being 
notched up, should move in the direction the 
engine was running. They would then get in- 
creasing lead as the engine was linked up. If the 
link went against the evgine there would be 
diminishing lead as the engine was linked up. 

Mr. Jeremiah Head did not agree with the last 
speaker as to there being no advantage gained by 
the use of slack coal. He understood there were 
certain collieries called ‘‘slack collieries” because 
the nature of the coal was such that a great deal of 
small was made. He thought that the man who 
made two blades of grass grow in the place of one 
was a benefactor, so the man who could double the 
possibility of the use of coal was a benefactor. 

Mr. Ford Smith said that in 1847 or 1848 a 
steamer named the United States had come into 
Liverpool from America which had closed furnaces 
and forced draught. 

Mr. Wicksteed did not agree with Mr. Macfar- 
lane Gray that there was no advantage in corru- 
gated or ribbed flues. Upon the principle that a 
rib was stiff in proportion to its depth, so the deep- 









































































ine beara 


vendetta Ne a tn Diet, 


ita cession ila 

















ENGINEERING. 


{JuLy 31, 1891. 








_ 134 


ening of the plate by the rib would stiffen it, and 
therefore there was a gain independently of that 
which might be due to better conductivity. 

Mr. Longridge had studied the question of forced 
draught, and agreed that there was no possible 
economy unless the air were heated with waste heat. 
Rankine’s formula as to the transmission of heat 
through plates was difficult to apply, from the 
uncertain knowledge of the temperature of furnace 
gases. He thought that transmission might be 
aided by the more rapid passing of the heated 
gases over the surfaces. 
might be a lower funnel temperature without in- 
creasing the size of the boiler. 

Sir James Douglass had heard what was said as 
to forced draught. He took the practical side, and 
found there was an advantage. Engineers were 
apt to say, ‘‘This is a bad day for steaming, the 
draught will be poor,” and therefore they were 
always pricking up fires and poking the coal through 
the bars. With forced draught it was always a 
good day. Forced draught was a valuable adjunct 
to the marine engineer, but it did not follow that 
is should be pushed to its extreme limits. 

In replying to the discussion, Mr. Blechynden 
said that so many points had been raised and the 
time of adjournment was so near that many things 
would have to be left unnoticed. Mr. Macfarlane 
Gray had doubted some of his figures, and had 
brought forward reasons to controvert them. The 
speaker had, however, gone on ascertained facts, 
and he thought facts were better than opinions. 
Mr. Gray had said that the only possible source of 
economy arose from heating air by waste heat, but 
the speaker thought that if the supply of air could 
be diminished 10 per cent., that would bea gain, as 
there would be less heat carried to waste. Mr. 
Gray said that to get an advantage the heating sur- 
face must be increased. This the speaker had 
tried, but the facts did not support Mr. Gray ; the 
experiment he had made showed that he had got a 
better result with 2.1 square feet of heating surface 
per indicated horse-power than when 4.2 square 
feet of heating surface per indicated horse-power 
were used. After explaining the working of Messrs. 
Fleming and Ferguson’s quadruple engine by aid 
of a diagram, the speaker concluded his remarks ; 
and a hearty vote of thanks having been accorded, 
the meeting adjourned. 

In the afternoon some of the members paid a 
visit to the White Star liner Majestic, whilst others 
visited the Alexandra Grain Warehouses and Liver- 
pool Overhead Railway. 

We reserve our further notice of the meeting 
until next week. 





LONDON SOCIETIES.—No. X. 
Tue Soctety or Arts—continued. 

Agriculture.—The paramount importance of im- 
provements in agriculture was early acknowledged 
by the founders of the Society of Arts, and this 
subject was soon placed in the forefront of its 
work. Before an official publication of its proceed- 
ings was established, two works were published 
which were almost entirely devoted to the record 
of the Society's work, and in both these publica- 
tions agriculture is made the prominent feature. 
The first of these was entitled ‘‘ Museum Rusticum 
et Commerciale (six vols. 8vo, 1764-66), and the 
second ‘*‘ Memoirs of Agriculture and other (Xcono- 
mical Arts,” by Robert Dossie (three vols. 8vo, 
1768-82). Dossie specially remarks upon this point 
and writes: ‘‘The improvement of agriculture 
is ever a matter of consequence, as well to each 
particular country as to mankind in general. It is 
particularly important to a commercial nation—- 
the support of trade depending on manufactures, 
manufactures on the rate of labour, and labour 
and wages in a great degree on the price of 
the necessaries of life.” Tte necessity of obtain- 
ing trustworthy agricultural statistics occupied 
the attention of the Society as early as 1759, 
and it may be said that the multiplication 
of county agricultural societies grew out of the 
original action of the Society of Arts. At the 
period of the Restoration special attention was 
directed to the condition of our trees. There had 
long been a serious destruction of timber caused by 
the glass works, the iron furnaces, and partly by 
the increase of shipping, and this destruction had 
culminated during the period of the Civil Wars. 
Not only was destruction rampant, but cultivation 
was neglected. Fears were entertained that it 
would be difficult to obtain a sufficient supply of 
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timber for the purposes of shipbuilding. The 
Navy Office then propounded certain queries to the 
Royal Society, who gave them to John Hvelyn to 
answer. The result of his investigations was that 
noble book entitled ‘‘Sylva, or a Discourse of 
Forest Trees and the Propagation of Timber in His 
Majesty’s Dominions.” Evelyn appealed to the 
landowners to improve their forests and woods, and 
paraphrasing the words of Nehemiah, he cried, 
‘* Let us arise then and plant.” ‘‘To you princes, 
dukes, earls, lords, knights, and gentlemen, noble 
patriots (as most concerned), I speak to encourage 
and animate a work so glorious, so necessary.” 
The author was able to boast that ‘‘ many millions 
of timber trees have been propagated and planted 
at the instigation and by the sole direction of this 
work.”. When another century had nearly elapsed 
the want of timber again began to be felt. The 
causes of destruction still continued, and planting 
on a large scale had fallen into desuetude. The 
Society of Arts now took up the practical 
solution of the question, as the Royal Society 
had done in the previous century, and this presents 
an excellent example of the way in which the 
Society of Arts filled the place previously held 
by the Royal Society in respect to some prac- 
tical questions. As time went on the claims 
of pure science occupied the chief attention of the 
older Society, and another institution was required 
to undertake what it was no longer able to attend 
to. In fostering the plantation of trees the Society 
of Arts had not only the hope of largely increasing 
the supply of timber but also the desire to convert 
the barren mountain and the swamp into productive 
areas. By means of the offered premiums a spirit 
of emulation was raised among the large landowners 
of the country, and immense numbers of trees 
were thereby raised which otherwise would never 
have been planted. The particulars of these plan- 
tations fill many pages of many volumes of the 
Transactions, but a few instances may be noted here 
to give some idea of the work done. In 1758 a 
gold medal was awarded to the Duke of Beaufort 
tor sowing 23 acres with acorns ; in 1762 the Duke 
of Bedford received a gold medal for sowing 20 
acres, and the Earl of Winterton the same. The 
Duke of Bedford further received a silver medal in 
the following year for planting 16,000 Scotch firs ; 
and the Karl of Portsmouth a gold medal for 
planting 6100 small-leaved English elms. Mr. 

obert Fenwick was rewarded in the same manner 
for planting 104,000 Scotch firs. The most eminent 
of the medallists was William Beckford, of Fonthill, 
the author of ‘‘ Vathek,” who was rewarded in 1769 
for planting 610,800 Scotch firs, but the most ex- 
tensive plantations were made by Colonel Thomas 
Johnes, of Hafod, Cardiganshire, the great book 
collector and translator of Froissart, Monstrelet, 
and other chroniclers, who between October, 1795, 
and April, 1801, planted 2,065,000 trees, of which 
number 1,200,000 were larches. Besides these 
55 acres of land were sown with acorns or planted 
with oaks, and it was subsequently stated that he 
had raised 922,000 oaks. 

Fruit trees were not overlooked by the Society, 
and a vigorous attempt was made to encourage their 
plantation. In 1796 it was estimated that the 
orchards of Great Britain covered an area of 
300,000 acres, and a gold medal was presented to 
T. S. D. Bucknall, by whose extension of observa- 
tions on orcharding it was estimated that the 
country had been benefited to the extent of 
300,0001. per annum. 

The planting of mulberry trees was recom- 
mended, not on account of the fruit, but as sup- 
plying food for the silkworm. The Hon. Daines 
Barrington wrote a paper on this subject which 
was published in the second volume of the Transac- 
tions. James I. entertained a scheme of encourag- 
ing the manufacture of English silks, and for this 
purpose he had mulberry trees planted in St. 
James’s Park ou the site of the present Buckingham 
Palace. In 1628, Charles I. appointed Walter Lord 
Aston keeper of ‘‘ His Majesty’s mulberry garden 
at St. James's, and of the silkworms and houses 
thereunto appertaining;” but the gardens, as far as 
their original object was concerned, soon proved a 
failure, and they were turned into a public place of 
entertainment. The attempt of the ner of Arts 
to cultivate the production of silk in this country 
was equally unsuccessful with that which occupied 
the care of King James 1. 

We have now to refer to another instance of the 
taking up by the Society of Arts in the eighteenth 
century of a subject which attracted the attention 





of the Royal Society inthe seventeenth. Although 
the potato was introduced into Ireland by John 
Hawkins in 1565, and into England by Sir Francis 
Drake in 1585, it had attracted so little attention in 
either case, that in 1663 the Royal Society urged 
such of its fellows as possessed land to plant 
potatoes, and persuade their friends to do the same, 
in order to alleviate the distress that would accom- 
pany a scarcity of food. Nothing, however, seems 
to have come of this recommendation, for the 
potato was not grown in the open fields in Eng- 
land till 1684, and so little was thought of it for some 
years after that Bradley (‘‘ Historia Plantarum 
Succulentarum,” 1716-27) speaks of it as of little 
note, and in the ‘‘ Complete Gardener” of London 
and Wise (1719), it is not mentioned at all. More- 
over, there was a prejudice against it, for we are 
told in the Transactions of the Society of Arts 
(vol. iv., 1780), that the poor of Suffolk generally 
rejected potatoes, though they were then sold at 
9d. per bushel. In 1768 John Howard, the philan- 
thropist, communicated to the Society an account 
of his cultivation of a new kind of potato, and in 
1784 a gold medal was awarded to Mr. W. Green- 
hill for his cultivation of 84 acres of potatoes for 
the table. The Society seems to have contemplated 
the cultivation of potatoes as a staple food for 
cattle, and Mr. J. C. Curwen received the thanks 
of the Society for a model of a machine for cleaning 
them for this purpose. It was stated that this 
machine was also applicable for, washing linen. 

Amongst other matters connected with agricul- 
ture in which the Society was interested, may be 
mentioned the improvement of sheep marking (it 
was estimated that one-eighth part of the wool of 
the country was spoilt by the practice of marking 
the sheep with tar; an attempt to break down the 
foreign monopoly in the supply of hemp; and the 

rotection of hay in wet seasons. In 1799 the 
Rociety offered its ‘‘ gold medal to those persons 
of rank and opulence who shall contribute to the 
comfort of the labouring poor by the erection of 
cottages for their dwellings and allotting a quantity 
of land for their accommodation.” 

Polite Arts.—The Committee of Polite Arts was 
a most active one, and so numerous and varied were 
the objects that came before them for adjudication 
that it was found necessary to group these into 196 
classes. It is necessary to remember that at the time 
the Society was founded there was no British 
Museum where examples of the triumphs of ancient 
sculpture could be seen, nor a Royal Academy 
where students could be taught ; in fact the Royal 
Academy grew out of the exhibition of pictures 
which were held in the Society’s rooms. The 
National Gallery was not founded until seventy 
years after the foundation of the Society of Arts. 
The Duke of Richmond, however, patriotically 
formed a collection of casts at his house in 
Whitehall between 1750 and 1756, and _ this 
gallery was a great help to the artists who 
entered for the Society’s prizes. There can be 
no doubt that these premiums exerted a consider- 
able influence upon the progress of the fine arts in 
this country. A great number of distinguished 
artists were rewarded, and a few of the names 
selected from a long list will show this. It has 
already been mentioned that Cosway was the first 
artist to receive a prize. In 1759 premiums were 
awarded to three eminent men, viz., John Bacon, 
the sculptor (then eighteen years of age), for a 
figure of Peace ; Joseph Nollekens, for a model of a 
farmer witha kid; and William Woollett, one of the 
tinest engravers that England ever produced, for a 
drawing of the human figure. In 1763 Thomas 
Banks received twenty guineas for a bas-relief of 
the Death of Epaminondas ; John Mortimer, fifty 
guineas for an oil picture of Edward the Confessor 
taking his mother’s treasures; and George Romney, 
twenty guineas for an oil picture of the Death of 
General Wolfe. Richard Earlom, the mezzotint 
engraver, received a premium for an historical 
drawing in 1765, besides several premiums in other 
years. John Flaxman, who was intimately asso- 
ciated with the Society in subsequent years, first 
appears on the premium list in 1766, when he was 
only eleven years old. He then received ten 
guineas for a figure of Minerva. James Tassie had 
a premium of ten guineas in 1767 for the beautiful 
pastes of figures, heads, &c., resembling antique 
onyxes, which he produced. Boydell, who has 
already been alluded to as a member of the Society, 
was awarded the gold medal of the Society 
‘*for encouraging the art of engraving,” a reward 
which was thoroughly deserved by the untir- 
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ing exertions of this distinguished man to create 
a taste for the fine arts in the English people. 
Thomas Bewick, the reviver of wood engraving, 
received a premium in 1775 for an allegorical 
vignette on wood. The Society has in its posses- 
sion an autograph letter from Bewick dated May 
22, 1788, and inclosing an original prospectus of 
his famous ‘* History of Quadrupeds.” He writes: 
‘The favourable reception which some of my 
juvenile performances have met with from that 
honourable body [the Society of Arts] and their 
request to me at that time ‘that I would not rest 
satisfied with one attempt, but subject my future 
performances to their inspection,’ have again em- 
boldened me to submit my labours to their view.* 

Thomas Hearne, the eminent water-colour artist, 
was rewarded in 1776, and two years afterwards 
John Bacon received the gold medal for presenting 
his two statues of Mars and Venus to the Society. 
It is a high testimony to the discernment of the 
managers of the Society that so many of the young 
men to whom they awarded premiums rose to high 
distinction, and the authorities were evidently 
proud of their achievements in this department of 
their work, for we read in the twenty-first volume 
of the Transactions this note of triumph: ‘‘It 
ought to be remembered that the patronage in 
early life conferred by the Society of Arts on a 
Nollekens and a Bacon first raised in them that 
desire of fame which has produced those excel- 
lent efforts of art which have since done honour to 
themselves and the Society.” 

Reference may be made in this connection to a 
subject which still engages the attention of the 
Society, and is one of the greatest interest to all 
artists, viz., the permanence of oil colours. At the 
end of the century a silver pallet was awarded to 
Timothy Sheldrake for his researches on the mode 
of painting in oil practised by the masters of the 
old Venetian school. Sheldrake made further 
researches on the preparation of oil colours, 
accounts of which are published in the Trans- 
actions. 

Soon after the formation of the Society of Arts 
the English painters were stirred up to make their 
powers more generally known to the public, and in 
February, 1760, Francis Hayman, chairman of the 
committee of artists, requested the Society to per- 
mit an ‘‘ exhibition of polite arts” in their great 
room. Permission was given, and the firat ex- 
hibition of the works of native artists was opened 
on the 21st April at the Society’s rooms in the 
Strand, near Beaufort-buildings. After this ex- 
hibition the body of artists divided into two 
sections, the ‘‘Free Society of Artists ” and the 
‘Society of Artists of Great Britain,” and out of 
this split grew the Royal Academy, which was 
founded in 1768. 





NOTES. 
Tue TASMANIAN EXHIBITION. 

Fotiow1ne the example of Melbourne, Tasmania 
has decided to hold an international exhibition at 
Launceston during the approaching winter, which, 
of course, will be the summer season in Tasmania. 
The exhibition is to open on November 24 next, 
and will close on February 28, 1892. A fine site has 
been secured for the buildings, which cover up- 
wards of 100,000 square feet, 25,000 of which have 
been set aside for British and foreign exhibits, and 
15,848 for the machinery section. The exhibition 
will be under the patronage of the governor, and 
the executive contains many members of the Tas- 
manian Houses of Parliament. Sir Edward Brad- 
don, K.C.M.G., is the chairman of the London 
committee, and Mr. R. Hewlett the secretary. 
The official agent for Great Britain is Mr. Arthur 
Day. With the great mineral resources of Tas- 
mania it is natural that much attention will be 
paid to the mineral and mining machinery section, 
and the same may be said of the timber and 
forestry section, as the island is very rich in valu- 
able timber trees. As regards the customs dues, 
the exhibition will be treated as a bonded store, 
and duty will only have to be paid on articles sold 
out of the building. The charges for space are fixed 
at 10s. for the first 5 square feet, and 1s. for each 
additional foot, save for the machinery in motion 
section, where the charges are reduced to 6d. per 
square foot. Awards will be made to the exhibitors 
in eight sections, under which all the exhibits are 





* See an article by the yes secretary of the Society 
—Sir Henry Trueman Wood —in The Bibliographer, 
yol. i, page 20, 





to be classed. Each of these sections is, however, 
sub-divided in smaller classes. Thus, groups E and 
F comprise collections of raw materials, either of 
the nature of minerals or otherwise, whilst group F 
is devoted to machinery ; but group E is sub- 
divided into five smaller classes, and group F into 
eleven. As a guide to intending exhibitors we may 
mention that gold, silver, tin, copper, and coal 
are all found and worked in the island. Iron 
ore is also abundant,.but as yet is not worked. 
Agriculture is said to be carried on in a somewhat 
primitive way in spite of the splendid climate and 
fertility of the soil, so that there should be an 
opening for this class of machinery. Further in- 
formation can be obtained from Sir E. N. C. 
Braddon, Agent-General for Tasmania, 5, Victoria- 
street, S. W., to whom applications for space should 
be addressed. 


Tue MrcuanicaL EQuivaLeNt OF Hzat. 

M. Constantin Miculesco has communicated to 
the Paris Académie des Sciences a note on a new 
determination of the mechanical equivalent of heat. 
The method used was in principle the same as that 
of Joule, viz, the production of heat in a calo- 
rimeter by means of friction. In Joule’s experi- 
ments, however, the total work done was small, 
and hence a long time was required to obtain a 
sensible heating of the calorimeter and verious 
difficult corrections had to be made. To avoid this, 
M. Miculesco made use of a fairly powerful electro 
motor to supply the work which was to be turned 
into heat. The apparatus consisted of a one horse- 
power Gramme electro motor, carried on a frame 
suspended on knife-edges, the shaft of the motor 
being central with the line of these, supports. A 
calorimeter consisting of two concentric cylinders 
was mounted on a separate frame, so that the axes 
of the cylinders coincided with the centre line of the 
motor shaft. This shaft was coupled, bya flexible 
connection, to one carrying paddles, which it caused 
to rotate in the water in the cylinders. Under 
these circumstances the frame carrying the motor 
tended to swing on its knife-edges so as to balance 
the torque on the motor shaft, and by correcting 
this tendency by carefully adding weights, this 
torque could be measured with great accuracy. 
The result obtained was J =777.7 foot-pounds. 


Tue Exastic PRopErtIES oF NICKEL STEEL. 

It has long been known the elastic coefticients of 
ordinary steel vary but little, so that for instance 
Young’s modulus is practically the same for both 
tool steel containing 1.4 per cent. of carbon and 
for the mildest steel used in boiler making. In all 
ordinary steel, however, the total amount of con- 
stituents other than pure iron are but small, the 
percentage of foreign bodies being rather less than 
two, even in hard steels. Just now, however, cer- 
tain alloys consisting of iron and from 10 to 25 per 
cent. of some other constituent are coming into 
use, and it is of interest to ascertain whether in these 
cases also the elastic moduli and Poisson’s ratio are 
the same as for ordinary steel. With this object 
in view Mr. E. Mercadier has recently experi- 
mented with nickel steel, and has communicated 
the results to the Paris Académie des Sciences in 
a recent note. The alloys tested by M. Mercadier 
were two in number, and had the following per- 
centages of foreign bodies : 
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As tested at the foundry by tension, Young’s 
modulus for the first of these alloys was found to 
be 24,800,000 lb. per square inch, and for the 
second 17,600,000 lb. per square inch. Mr. Mer- 
cadier obtained his results by experimenting on 
discs of the material which were set in vibration. 
From the fundamental note of thesediscsand the first 
harmonics, it wasthen possible to deduce both Young’s 
modulus and Poisson’s ratio. In this way the 
experimenter found that the modulus was really 
higher than that found by tension experiments at 
the steel works, being 28,800,000 lb. per square 
inch for the first and 26,450,000 lb. per square inch 
for the second alloy. The discs with the low per- 
centage of nickel did not appear to be very iso- 
tropic, but those made from the 25 per cent. alloy 
were very nearly so. Poisson’s ratio was about 
the same as for pure steel, being nearly three in 





the case of the low metal alloys, but for the high 





metal it was very near its theoretical value, for an 
isotropic body of four. It would thus appear that 
the addition of a high percentage of nickel renders 
the steel isotropic, whilst at the same time lower- 
ing Young’s modulus. It will be seen that M. 
Mercadier’s method of determining these constants 
is dynamic in its nature, and the coefficients differ 
considerably from those obtained by a static test. 
The dynamic test. has, however, the advantage of 
insuring that the elastic limit of the material is not 
exceeded. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig Iron Market.—Last Thursday forenoon 
the market was furnished with a little mild excitement in 
the shape of a small boom in Scotch warrant iron. ‘There 
were one or two orders in the market, and the presence 
of such welcome strangers was freely commented on. 
Cleveland and hematite warrants were not influenced to 
any great extent by the firmness of Scotch iron. Some 
3000 or 4000 tons of Scotch warrants changed hands. 
Warrants being somewhat scarce 47s. 6d. per ton had to 
be paid to cover. In the afternoon the price fell back to 
47s. 3d. per ton cash, and the price of hematite iron was 
a few coppers lower. The feeling prevailed that the 
price of hematite iron was decidedly cheap when com- 
pared with that of Scotch iron, but there was a general 
impression that it would go lower. Cleveland was a 
fairly firm market, without, however, any change in 
prices. The closing settlement prices were—Scotch iron, 
47s. 3d. per ton; Cleveland, 40s. 3d.; hematite iron, 
50s, 3d. per ton. tch iron was firm on Friday fore- 
noon, up to 47s. 4d. cash having been bid for it. Several 
warrants changed hands at 47s. 3d. to 47s. 4d. per ton, 
and buyers were latterly offering 4d. per ton more. 
Cleveland was not supported, and the price declined 
14d. to 40s. 14d. per ton; hematite iron, however, 
was firm at Thursday’s closing price. Business was done 
in the afternoon in each class of iron, and the closing set- 
tlement prices were—Scotch iron, 47s. 44d. per ton; 
Choviel, 40s. 14d.; hematite iron, 50s. 3d. per ton. 
Monday’s market somewhat inactive. At the opening in 
the forenoon sellers were strong, and they secured an 
advance of 14d. per ton over buyers’ price at the close of 
last week, but the advance was soon lost, and at the close 
buyers and sellers were each 2}d. per ton under last 
week’s final quotations for Scotch iron. Cleveland reco- 
vered 4d. and hematite was 1d. per ton cheaper, the set- 
tlement prices at the close being—Scotch iron, 47s. 3d. ; 
Cleveland, 40s. 3d. ; hematite iron, 50s. 3d per ton. On 
Tuesday forenoon the market presented but few features 
of interest, and values all round were without ap- 
preciable change. Scotch warrants were rather more 

lentiful, as much as 3 per cent. having been _ by 
cies to the shorts, and the consequence was that the 
tone of the market wasa shade easier and values inclined 
to droop. Some efforts to advance the price of Cleveland 
were the only feature of note in the afternoon. The set- 
tlement prices at the close were—Scotch iron, 47s. 14d. 
per ton; Cleveland, 40s. 44d.; hematite iron, 50s. 14d. 
per ton. The market was more active this forenoon, the 

rincipal feature being the continued demand for Cleve- 
and iron owing to heavy shipments from Middlesbrough. 
Scotch warrants were also firmer, while hematite iron 
remained neglected. In the afternoon the market was 
steady for all descriptions of iron. The following are the 
quotations for some of the special brands of makers’ 
iron, No. 1: Gartsherrie, Summerlee, and Calder, 58s. 6d. 
per ton; Langloan, 59s. 6d.; Coltness, 60s. ; Shotts (shipped 
at Leith), 60s.; Carron (shipped at Grangemouth), 62s. 
There are now 72 blast furnaces in actual operation in 
Scotland—51 making ordinary iron, 17 working on hema- 
tite ore, and four making basic iron. A year ago there 
were 80 furnaces blowing. Last week’s shipments of 
pig iron from all Scotch ports amounted to 6453 
tons, as compared with 9235 tons in the correspond- 
ing week of last year. They included 762 tons for the 
United States, 612 tons for Canada, 654 tons for Italy, 
415 tons for Germany, 295 tons for Holland, 530 tons for 
Belgium, smaller Eprom for other countries, and 2874 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 507,261 tons, against 508,526 tons yesterday week, thus 
showing for the week a decrease amounting to 1265 tons. 


The Coal Trade.—As the supplies of coal are rather 
scarce, the men not having completely settled down to 
work yet, the market keeps firm. Owing to the length 
of the interval since the men stopped for the fair holidays, 
orders have accumulated, with the result that prices are 
firmer than those of a fortnight ago. The following are 
to-day’s prices at Glasgow Harbour : 
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Dundee Water Managership.—The Works Committee 
of the Dundee Water Commission have resolved to re- 
commend for the vacancy in the water managership the 
election of Mr. G. S. Baxter, who has been eleven years in 
the water engineer’s office. The vacancy has been caused 
by the removal of Mr. James Watson, Mem. Inst. C.E., 
to Bradford, as the water engineer of that borough. The 
salary is to begin at 300/. per annum. Mr. Baxter has 
been most intimately connected with all the recent exten- 
sions and improvements of the Dundee Corporation 
Water Works, and he is at present engaged on plans for 
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the laying of a second main from Pitnappie to Clatto, a 
distance of 44 miles. 


Highland Socicty’s Show at Stirling.—There is being 
held this week at Stirling the annual show of the High- 
land and Agricultural Society of Scotland. Inthe imple- 
ment and machinery department there are altogether 
134 individual exhibitors—68 from the other side of the 
Border, and the remainder hailing from Scotland. There 
is an excellent display of implements and agricultural 
machinery, but no premiums are to be awarded, nor is 
there to be any trial of any of the exhibits, no matter 
how meritorious they niay seem to be. On many former 
occasions the number of exhibits has been greater than 
the we of this year, which amounts to 2114. This is 
the fifth show held at Stirling. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Miners and the Belgian Strike.—The York- 
shire Miners’ Association are taking steps to know with 
certainty what becomes of the money they have subscribed 
to the support of the sufferers from the Belgian strike. 
Already 200/. has been forwarded and distribnted to the 
strike hands through the medium of the local co-operative 
stores, by MM. Defnet, Lamendin, and others; 1001. 
contributed by the Lancashire miners was forwarded at 
the same time, and distributed through the same channels. 
Mr. William Parrott, of the Yorkshire Miners’ Associa- 
tion, has gone to Brussels for the purpose of seeing for 
himself the distribution of a further sum of 200/., contri- 
buted by the Yorkshire miners, 50/. contributed by the 
Staffordshire miners, and other sums contributed by other 
—— belonging to the Miners’ Federation of Great 

ritain. 


General Trade.—Business with South America has 
fallen off considerably of late, and orders for large 
quantities of goods are being kept back. Crucible steel 
is in fair request and prices are well maintained. Best 
qualities of coke used in the melting trade are still at 
high prices. Bar iron for manufacturing purposes is 
advancing in value. In the steel casting trade there is 
more activity now shown than has been the case for some 
months. Although general trade is still somewhat slack 
prospects are improving. 


A Ninety-Thousand Pound Application.—The Sheffield 
Town Council has applied to the Local Government Board 
for a loan of 90,000/., wherewith to erect municipal build- 
ings. An inquiry has been held under Colonel Ducat. It 
transpired during the inquiry that the architect’s commis- 
sion would amount to over 4000/., and the quantity sur- 
veyor’s commission to 12001. The corporation of Sheffield 
asked for a loan of 90,000/., extending over fifty years, 
but the inspector, after taking exception to this, said he 
would report to the Local Government Board. 


Engineering..—During the past fortnight there has been 
some discontent in the Leeds district amongst the hands 
employed on summer-selling mechanical work, such as 
engines used for thrashing machines and agricultural 
machinery. It has been shown, however, that trade in 
this direction is only light and that the weight of orders 
is passing to makers in the Midland Counties, Taken all 
round the mechanics of Leeds are not heavily employed, 
and there is great room for improvement. Under these 
circumstances a dispute on the hours’ question must be 
deferred. 


Heavy Iron Department.—There is a slightly improved 
demand for best qualities of South and West Yorkshire 
manufactured iron, and prices are now firmly upheld. 
The leading houses are principally engaged on old con- 
tracts, but these do not keep them fully going. A move- 
ment is being made for the introduction of special iron 
tyres for engines, in place of steel ones, it being held 
that on sharp curves they are safer, and special attention 
to this is being given by the Board of Trade officials. An 
introduction of special qualities of steel by manufacturers 
engaged in the making of railway material is, however, 
a competition with which the iron axle manufacturers 
have not as yet been successful, but each party is 
engaged in an effort for supremacy. Before long 
the iron axle makers will make a stronger development, 
though they acknowledge they are beaten in the tyre 
department, where a steel rail can only be faced by a steel 
tyre with any hope of successful wear. 


Cruoible Stcel.—The demand for finest brands of crucible 
steel is on the increase. Though the demand from the 
United States has almost disappeared, excepting for very 
special brands, that from the home market and the Con- 
tinent is enlarging. There are now at least two-thirds of 
the productive power of the district fully employed, 
which is a better state of things by 20 per cent. than was 
the case only four years ago. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday our weekly 
gathering on ’Change was but small, the tone of the 
market was cheerless, and little business was transacted. 
There was very little disposition indeed to buy, and none 
of the consumers of iron would purchase ahead, expressing 
the belief that by holding off for a little while they will 
be able to do business at lower figures than rule at pre- 
sent. Producers of pig iron asked 40s. 6d. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and 
reported having sold at that figure, but there were 
several merchants willing to accept 40s. 3d. for the 
ruling quality. About 36s. 9d. to 37s. was the quo- 
tation tor grey forge, and there was not much de- 
mand for it. No. 4 foundry was 38s. Middlesbrough 











warrants opened at 40s. 3d., and closed 40s. 44d. cash 
buyers, with next to nothing doing in them. To-day 
the market was again dull, and very little iron changed 
hands. No. 3 Cleveland pig was obtainable at 40s. 3d., 
but most of the makers held out for 40s. 6d. and some 
asked even more than that figure. Middlesbrough 
warrants were steady at 40s. 6d. cash — but the 
quotations were just about nominal, there being little, if 
any, business doing in them. There is very little new 
in the hematite pig iron trade. About 49s. 6d. is the 
general quotation for mixed numbers of local brands, but 


rather less than this low figure might be accepted by some | 


firms. Altogether, the condition of the northern iron 
trade is at present anything but satisfactory, and prospects 
for the future are certainly not encouraging. No. 3 Cleve- 
land pig is very scarce just now, and small quantities of 
iron are constantly being taken out of store to make up 
cargoes. On the other hand, however, the warrant stores 
here are daily growing larger, as iron has to be converted 
into warrants to meet sales made in those articles some 
time ago. Nearly all the Middlesbrough warrants are 
still held by London people, and they do not seem inclined 
to sell out at present. i 


Manufactured Iron and Steel.—These branches of the 
staple industry are in as depressed a state as ever and 
several of the establishments are badly off for work. 
New orders are very scarce indeed and producers regard 
the outlook as most gloomy. Common iron bars are 
quoted 5/.10s.; iron ship plates, 5/. 10s.; steel plates, 
5l. 17s. 6d. ; iron ship angles, 5/. 5s.; and steel angles, 
5. 15s., all less the usual discount. Heavy steel rails 
have been reduced from 41. 7s. 6d. to 4l. 5s. net at works. 
On Monday the half-yearly meeting of the Board of Con- 
ciliation and Arbitration for the manufactured iron trade 
of the north of England was held at Middlesbrough, 
when the ascertained prices were submitted and adopted. 
There was nothing of importance to discuss and the meet- 
ing was a very quiet one. The standing committee were 
empowered to deal with the sliding scale question for the 
regulation of wages as they thought fit. 


Consett Iron Company, Limited,—The directors of the 
Consett Iron Company, Limited, have resolved to recom- 
mend to the ordinary general meeting on August 15 
next, the payment of a dividend of 1l. 9s. 6d. per share 
on the old ordinary shares, 1/. 9s. 2d. per share on the 
new ordinary shares, and 8d. per share on the 8 per cent. 
Se shares. A dividend of 5s. per share will also 

recommended to the meeting of the Consett Spanish 
Ore Company, Limited, to be held the same day. 








NOTES FROM THE SOUTH-WEST. 

Cardif.-The demand for steam coal has not improved. 
The best qualities have made 14s. 3d. to 14s. 6d; and 
secondary ditto 12s. 9d. to 13s. 3d. per ton. Household 
coal has shown some depression: No. 3 Rhondda has 
made 12s, 9d. to 18s. per ton. Coke has remained without 
alteration ; foundry qualities have made 20s. to 20s. 6d., 
and furnace ditto 18s. to 18s. 6d. per ton. 


The Tinplate Trade.—Work was resumed, to a large 
extent, on Monday, after a month’s stoppage. All the 
Llanelly works, with the exception of the Old Lodge, 
were wholly or a restarted. Tinplate works are 
about to be established at Merthyr ; Mr. Fothergill is the 
principal mover in the matter. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors of this company recommend the 
payment of a dividend at the rate of 10 per cent. per 
annum, with a bonus of 6d. per share free of income-tax, 
for the half-year ending June 30, 


Barry Dock.—Last week’s shipments of coal and coke 
from Barry Dock comprised 71,542 tonsof coal and 1863 
tons of coke. 


Steel Ropes.—Sir G. Elliot and Co., of Cardiff, are 
making two steel ropes for the Ashton Moss Collieries, 
near Manchester. The ropes, which will be flat, are to 
be each 1040 yards long, 44 in. wide, and # in. thick; and 
they are being made from the finest plough steel. The 
weight of each rope will be about 6 tons. There are 224 
wires in each rope, equal to a length (allowing for the 
twist) of 138 miles. 


South Wales Institute of Engineers.—Buildings for the 
accommodation of this Institute are about to be erected 
in Park-place, Cardiff. The plans have been prepared by 
Mr. E. W. M. Corbett, of the Bute Estate offices. In 
the basement there will be a specimen-room or museum, 
54 ft. 2in. by 21 ft. 44 in., besides heating chamber and 
other space. The ground floor will be devoted to the use 
of the Institute, and will contain a lecture theatre 42 ft. 
by 40 ft. and 20 ft. high, capable of seating 250 persons 
with comfort. There will also be on this floor a ibrary, 
38 ft. 6 in. by 22 ft. and 14 ft. high ; cloak-room, 15 ft. by 
9 ft. 9 in. ; secretary’s room, 22 ft. by 17 ft. ; and writing 
room, 22 ft. by 18 ft. 6in. The first floor will be occupied 
by the Coalowners’ Association of South Wales and 
Monmouthshire. There will be a congress room 38 ft. 
6 in. by 27 ft. 9in. and 18 ft. high. There will also be 
spacious secretary's and clerks’ offices. The second floor 
will contain a store-room 38 ft. 6 in. by 24 ft., in addition 
to accommodation for the caretaker. The contract for 
the works has been let to Messrs. W. Thomas and Co., 
Collingdon-road, Cardiff. The cost of the Institute will 
be about 8000/. exclusive of furniture. 


The Electric Light at Cardiff.—A meeting of the electric 
lighting committee of the Cardiff Town Council was held 
on Friday. The town clerk reported that an electric 
lighting order had received the royal assent. Mr. Carr 
said that there was on the minute-book a resolution ap- 
pointing an electric lighting expert. It wonld be very 


desirable that that gentleman should act in conjunction 
with the borough engineer, and go carefully into the 
question, with the chairman and vice-chairman, and 
report what was being done in other towns. He moved 
that a small committee should be appointed, consistin 
of the chairman and vice-chairman with the boroug 
engineer, to report upon what other towns had done and 
the result. This was agreed to after some discussion. 


Hauling Coal by Electricity.—A system of hauling coal 
by electricity was inaugurated on Friday in the Aber- 
canaid Colliery at Merthyr, owned by Hill’s Plymouth 
ompany. he machinery was set in motion by Mr. 
Hartley, M.P., and Mrs. Hartley. Horse labour in the 
mine is considered to have been superseded. 


Burry Port.—Sinking operations have for some time 
been conducted near Tygwyn Farm, Pembrey, on the 
estate of the Earl of Ashburnham, and coal was struck on 
Tuesday. The thickness and quality of the vein have not 
yet been ascertained. 


Dock Accommodation at Cardiff.—A meeting of a com- 
mittee appointed by the Cardiff Chamber of Commerce 
to deal with the question of dock accommodation at 
Cardiff, was held on Friday. The committee considered 
that it was not within their province to enter into the 
question of a harbour trust. It was decided that the 
committee should meet the Parliamentary Committee of 
the Chamber and further discuss the subject. 


Welsh Colliery Enterprise.—The prospectus of the 
Bwllfa and Merthyr Dare Steam Collieries, Limited, has 
just been issued. The proposed company is to be formed 
for the purpose of acquiring the smokeless coal collieries 
known as the Bwllfa and Merthyr Dare, situated about 
three miles from Aberdare. The vendors have fixed the 
purchase money (subject to existing mortgage debentures 
for 45,0007. at 6 per cent. per annum, redeemable in 1910) 
at 55,000/., these two amounts being the net value of the 

roperty according to the valuation of Messrs. Forster, 
rown, and Rees, of Cardiff. 


New Steamer for Cardiff.—Messrs. Richardson, Duck, 
and Co. have launched from their yard at South Stockton 
a steel screw steamer named the Loyal Briton, of the fol- 
lowing dimensions: Length over all, 293ft. ; breadth 
extreme, 37 ft. 6 in. ; depth moulded, 20 ft. ; gross burden, 
about 2160 tons. The vessel, which has been built for 
Messrs. Gibbs and Lee, of Cardiff, is of the partial 
awning-deck type, with a short half poop, and she hasa 
double bottom on the cellular principle for water ballast 
throughout. She will be fitted with four steam winches, 
steam steering gear, stockless anchors, and all the latest 
improvements. Her engines are by Messrs. Blair and 
seu SaeaO, cylinders 21 in., 35 in., and 57 in. by 39in. 
stroke. 


Devonport Dockyard.—The Lords of the Admiralty 
have issued a document showing the numbers and rates 
of pay of the various classes of workmen which it has been 
decided shall form the future establishment of this dock- 
yard. The officials are instructed that the numbers of 
established hands is to be gradually reduced when neces- 
sary, according to the new scheme; and they are re- 
quested to state in what trades there is any excess in the 
numbers, and if so whether the principle of establishing 
one new hand for every two vacancies can be resorted to 
with good effect. It is intended that the total number of 
established hands provided for in the new scale shall, under 
no circumstances, be exceeded. 


The Severn.—About 2000 tons of rock and marl have now 
been raised from the bed of the Severn at a point two 
miles below Worcester, where a dredger is engaged. The 
average quantity dredged has now been carried to 150 tons 


per day. 





Tuer Caicaco ExHIBITION.—The Chicago World’s Fair 
Commissioners waited, on Tuesday, by appointment, 
upon Lord Cross, Secretary of State for India, and ex- 
pressed their desire that the Indian Empire should be 
adequately represented at the Exposition. Lord Cross 
assured them of his interest in the enterprise, and pro- 
mised to communicate with the Viceroy on the subject. 
In the afternoon the Commissioners entertained a num- 
ber of guests at luncheon at the Savoy Hotel. The fol- 
lowing letter from Mr. Gladstone was read : 


“Lowestoft, July 25, 1891. 
‘*Sir,—I cannot‘doubt that the Exhibition about to be 
held in Chicago, judiciously conducted as it is sure to be, 
will tend materially to advance commercial intercourse 
between nations, and therewith those sentiments of 
friendship which are its usual result. 1 shall not, I hope, 
transgress the limits of courtesy in expressing a hope that 
those, at least, who come after me may live to see the 
industrial genius of America freed from every fetter, and 
their unparalleled national resources turned to the best 
account.—TI have the honour to remain yours very faith- 
fully and obedient, W. E. GLapsTone. 
“To B. Butterworth, Esq.” 


Sir Richard Webster, in responding to the toast of his 
health, spoke of the close association the Society of Arts 

had with the various exhibitions since 1851, and 
stated that that Exhibition was first thought of by the 
Society of Arts. He trusted that British industries 
would be well represented at the Chicago Exposition. 
Lord Cross, in acknowledging the toast of ‘‘ Her Majesty’s 
Ministers,” said he came there to listen and to shake by 
the hand our cousins from the other side of the Atlantic. 
He heartily joined in everything that had been said as 
to the propriety of this great Exhibition. He knew that 
many of Her Majesty’s Ministers would like to go over 
to Chicago when the happy time came (laughter). He 





peo pd ye me with their object, and he should be 
glad to further it in every way in his power, 
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UNDERTYPE COMPOUND ENGINE. 


MESSRS. CLAYTON AND 


Tue undertype engine which we illustrate above 
has been built by Messrs. Clayton and Shuttleworth, 
Lincoln, and embodies their most recent practice in 
this form of engine. The peculiarity consists in 
the position of the stop valve. Usually this valve is 
placed close to the cylinders below the smokebox, so 
that the pipe above is liable to be filled with con- 
densed steam when the engine is standing, as it forms 


a dead end into which it is well known water always | 


collects. On restarting the engine this water naturally 
passes into the cylinder, and has to be got-rid of 
through the cylinder cocks. 


By putting the valve on | 


top of the boiler, as shown, this dead end is avoided, | 


whilst at the same time the valve is more easily acces- 
sible for repairs, &c., than when placed in the more 
usual position. 
smokebox and exposed to heated products of combus- 
tion passing to the funnel, is kept very warm, so that 
a supply of dry steam is insured to the cylinders. The 
engine illustrated is of the compound type, and has 
now been at work for some months with, we are in- 
formed, very satisfactory results in the matter of fuel 
consumption. 








INDUSTRIAL NOTES. 

Tue state of the labour market, as disclosed by the 
returns sent to the Board of Trade, and embodied in 
the memorandum by the Labour Correspondent for 
July, shows very little change in the general condition 
of employment. The number of strikes is in excess of 
the two previous months, a total of 78 being recorded. 
Of those no fewer than 25 per cent. took place in con- 
nection with the textile industries, but none of them 
were on a large scale. In the engineering trades there 
were but two, and in the iron and steel trades two, 
and in the shipbuilding trades three ; three also took 
place in connection with the tin-plate industries. 
There were twelve strikes in the mining industries, 
eight in the building trades, and three in connection 
with shipping and dock labour. The remainder were 
connected with various miscellaneous trades of the 
country. Some branclies of the engineering trades, 
the steel trades, and the building trades in Scotland, 
show an improvement generally as regards employ- 
ment, but the building trades in England are unsettled 
by reason of strikes in various parts of the country. 
There is, however, a slight falling off in the shipping 
trades, in the cotton trades, and in the printing trades, 
the latter showing the greatest increase in the number 
out of work. The total membership of the 21 unions 
sending in returns was 244,886, of whom about 7000 
were out of work, as against 6841 in the previous 
month. The percentage of men unemployed was 2.86, 
which is a fraction less than last month ; this is due 


The steam pipe being lead through the | 
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to the fact that the total membership has increased. | 
The proportion out of work at the same period last 

year was 1.9 per cent., nearly one per cent. less than 

in July of the present year. The reports show that 

in two trades the state of trade is regarded as bad by 

the workmen, seven as moderate, 11 as good, and one 

as very good. On the whole the condition of employ- 

ment generally is fairly good in all cases. 





The monthly report of the Steam Enginemakers’ 
Society brings the returns down to July 23, at which 
date the state of trade in so far as the members of 
the society are concerned, is stated to be “ of a satis- | 
factory nature as regards the returns of employed.” | 
The number on donation was nine less than in June, 
while the number on the sick list is reduced by fifty. 
The branch reports from nearly 100 places, are re- 
garded to be of so favourable a character that no 
serious change for the worse is expected to arise 
during the remainder of the present year in the 
general condition of employment in the several 
branches of the engineering trade represented by the 
society. The only exceptions noted are at Glasgow, 
Liverpool, and Sunderland in the marine shops, in 
Sheffield as regards ordnance work, in Coventry as 
regards the cycle trade, and in one firm as regards 
locomotive work. ‘‘ With these exceptions a good 
state of trade prevails.” No dispute of any conse- 
quence has occurred in connection with the society 
during the month, but one or two minor questions 
have been satisfactorily arranged by mutual conces- 
sion. The 53 hours is being pressed forward by 
meetings and conferences, but no further attempt has 
been made to enforce the hour reduction in any dis- 
trict. One or two towns, however, are on the alert 
for a favourable opportunity of seeking the change. 
The total out of work in the month was 60, on the 
sick list 137, and on superannuation 106. At two 
towns, Oldham and Chatham, disputes are pending, 
but no serious stoppage of work is expected. The 
society has decided not to send delegates to the 
Trades Union Congress this year, in consequence of 
the unsatisfactory way in which the business of the 
last congress was conducted. This is the first time | 
that the society has been unrepresented at those | 
annual gatherings. The secretary of the society has | 
for many years been on the Parliamentary Committee. 


The condition of the engineering trades throughout | 
the Lancashire districts remains much the same as for 
some time past, the changes that have occurred, how- 
ever, being for the better in most cases. The leading 
establishments generally are fairly well supplied with 
work on uncompleted orders in hand, and in some de- 





| tendency to slacken off. 





~ WW BENNETT. 


partments new work is reported to be coming forward 
in fair quantity, but at reduced prices in most cases, 
The new orders, as a rule, are not sufficient to replace 
those running out, so that a slackening off is not far 
distant unless a decided change for the better takes 
place soon. The iron trade remains dull, inactive, and 
spiritless, very little business being done, and that 
only for small quantities. The manufacturers say 
that prices are unremunerative, and yet purchasers 


| await a fall in prices ; or, it may be that the require- 


ments are so little that buying is not an urgent neces- 
sity. Taking the whole of the Lancashire districts 
separately there are only two, and these not the most 
important, where the state of trade in the engineering 
branches is said to be even slack, in none of them is 
it said to be bad from the workmen’s point of view. 
Of course there may be another side to this, but it has 
not so far developed as to affect employment up to the 
present time. The districts adjoining Lancashire 
where engineering is largely carried on, such as in 
Cheshire, at Chester, Crewe, &c., and the railway 
works are busy, the men being in full employment, 
and much overtime is being worked. At Liverpool 
and Birkenhead, however, there is a more decided 
The absence of labour dis- 
putes in all branches of the engineering trades is 
surprising and at the same time gratifying; it 
is an evidence of the good feeling which has been 
conspicuous in those industries throughout the whole 
of the period of prosperity which has been enjoyed 
during the last three years. Even the strikes that 
have taken place have been remarkably free from 
irritation and friction. 





The Eston Steel Works in the Cleveland district are 
almost entirely closed, so little is there doing at those 
costly works. For some time very little has been done 
at the establishment, but the entire stoppage was 
scarcely anticipated. The workmen and the residents 
think that there is some other reason than the want of 
orders, but if so it is not disclosed. The stoppage has 
thrown a gloom over the locality, for no one knows 
what it might mean. 

To make matters worse in this neighbourhood, some 
of the employers had been deducting 64 per cent. from 
the wages of the enginemen, boilermen, cranemen, and 
firemen under the slidingscale which regulates the wages 
of blast furnacemen, with the result that the former 
were very dissatisfied and threatened to strike on the 
ground that they had no concern with the sliding 
scale and were not consulted in regard to it. After an 
interview with the managers of the works the latter 
agreed to pay the same rates as before, thus avoiding a 
complete cessation of work, at least for the present. 

Another misfortune in the neighbourhood is the 
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stoppage of the Grosmont Iron Works through the 
failure of the firm. The collapse was unexpected, for 
the firm has been going on for over thirty years and 
was supposed to stand well financially. Generally 
speaking it was a non-union firm, the men being non- 
unionists. 

The result of the ballot of the Cleveland miners for 
5 per cent. advance has been an arrangement to con- 
tinue at the present rate of wages till the end of Sep- 
tember. This decision will help to tide over existing 
difficulties which are growing rather than diminishing 
in the Cleveland district. The depressed state of the 
iron market is felt so severely that many of the mines 
are only worked four days a week and the majority of 
the others only five days per week, so that the demand 
for an advance was ill timed in any case. However, 
the difficulty is tided over. 





In the Sheffield and Rotherham district trade is 
not so encouraging, especially in the heavier branches 
of the iron and steel industries. The general impres- 
sion is that the present quarter will be a quiet one in 
most branches, ‘he armour-plate and war material 
departments are, however, busy, but no new orders 
are coming forward. Anxiety is being felt for the 
near future when the Government orders on hand are 
completed, as no fresh orders are expected, and no 
o-ders from the Continent or elsewhere are in prc- 
spect. A fair amount of business is being done in rail- 
way material, but no great activity is manifest even 
in these departments. The large amount of work in 
all sorts of agricultural implements and garden tools, 
has been a godsend for Sheffield, no previous season 
having at all even approximately equalled the 
demand for sythes, reapers of all kinds, light steel 
spades, forks, and similar goods during this year. 
There are also on hand large orders for Australia, 
especially for sheep shears, the firms being as full 
of orders as they can execute in time to be sent off 
within the specified period. The silver and the electro- 
mew trades are also exceedingly busy, especially the 

est houses, Labour questions are no longer to the 
front in any acute degree, the disputes which had 
taken place, or were threatened, having been tem- 
porarily settled. The iron market is quiet, and the 
greatest reticence exists as to purchasing forward, the 
general impression being that prices will go still lower. 
Kven now buyers can get all they want below quota- 
tion prices, which are from Is. to 1s. 6d. lower than 
they were six months ago. But here again the com- 
plaint comes in that the prices realised scarcely cover 
the cost of production, including more particularly 
fuel and wages, yet these are the two items which 
show no sign of decreasing. Indeed, the expectations 
are that fuel will go up in price, when the summer 
— ends, and any severe reduction in wages would 
doubtless be resisted. Whence then can come the 
lower prices, of which we hear so much in most of the 
iron and steel centres ? 





The strike of the members of the Boilermakers and 
Iron Shipbuilders’ Society on the Clyde seems to be 
increasing in bitterness, the workmen on the Clyde 
having replied to the circular of their union, The 
men Wien wey that the executive accepted the pro- 
— reduction of 5 per cent. against the wish of the 
ocal men; they assert that trade is good and orders 
plentiful, and that some employers do not even 
attempt to enforce the reduction. They further state 
that the employers, or a section of them, were pre- 
pared to withdraw the notices. Some of the men 
allege that the reduction was accepted secretly by the 
executive of the union. But this could not be, for the 
conference was well known, though it was conducted 
with closed doors. The whole matter is now relegated 
to the branches of the union all over the kingdom. 
If the union decide to support the executive the 
Scottish section threatea to claim home rule. But 
this feeling is being fanned, not by friends of the 
union, but by its enemies, and that, too, by a section 
of workers who hate the discipline of the union. It is 
the same old game which was played in Durham and 
Northumberland among the miners two or three years 
ago, when Mr. Burt threatened resignation. 

The strike of engineers at Messrs. Samuda Brothers’ 
works on the banks of the Thames continues, and 
some fresh spurt has been given to the matter by 
recent meetings in the locality, It does not appear 
that much progress has been made towards a settle- 
ment, and no signs of any mutual overtures for a 
friendly solution are manifest on either side. It does 
not appear, however, that the firm are at a loss for 
men, so that they take the proceedings coolly, and 
await the issue without impatience. The men, on the 
other hand, are more than ever alive to the situation, 
and they are consequently putting forth fresh endea- 
vours to effect a settlement. The fact is, the term 
usually allotted to a strike is fast passing away, and 
the society might come to the conclusion to end the 
strike pay and ‘‘ close the shop.” 





The Labour Commission has been taking more evi- 
dence, but none of it adds one iota to the information 








already possessed by any one ordinarily well informed 
upon the matters under investigation. In point of 
fact there is very little evidence given—it is mostly 
the airing of opinions and aspirations, some of which 
could well be dispensed with. One of the more recent 
witnesses urged that the out-of-work fund of trade 
unions should be made illegal! Surely the witness 
could not have had even an elementary acquaintance 
with the history and uses of such a benefit, or he would 
not have proposed any such impossible, not to say out- 
rageous interference by the legislature with the right 
of subscribing for perfectly Toatal purposes. ‘The 
condemnation of picketting is pretty general by the 
employers, esp2cially in view of recent | ee naine 

It is proposed that a new memorandum on the 
law of trade combinations shall be drawn up by 
Sir Frederick Pollock, the memorandum to form a 
basis of a subsequent report by the special com- 
mittee. The law on the hiank is pretty well known 
already, very little change having been cffected since 
the very complete report presented to the Trades 
Union Congress in 1876; the memorandum by Lord 
Cockburn, as regards the law previous to 1875, being 
all-sufficient as regards the law up to that date. A 
report is to be prepared with respect to the regulation 
of labour by the State, and municipal employment, 
and also on the subject of agricultural labour by other 
members of the Commission. The inadequate nature 
of the inquiry, so far as it has gone, seems likely to be 
eclipsed by the hasty generalisations of those members 
who seem only too anxious to report. It is as though 
the jury should say: We have made up our minds, my 
lord, we need no further evidence; we find for the 
prosecutor, or the defendant, as the case inay be. But 
in this case the inquiry is set on foot by the respon- 
sible Government of the country, and the country will 
expect a full investigation, and a searching report ; 
neither seems to be probable as matters stand at the 
present time. 





The great strike of carpenters and joiners in London 
showed signs of wavering towards the end of last 
week. The proposal to strike a number of fresh firms 
was not proceeded with, the committee being content 
to schedule them instead. The number of men on the 
books was over 3000, and the strain was so great that 
the two unions bearing the brunt of the struggle felt 
justified in appealing for outside help. Some compro- 
mise has been suggested for the termination of the 
dispute, on the basis of wages, the question of hours 
to be left in abeyance for the present. Some are 
strongly averse to this, but many of the men prefer 
more wages to shorter hours. The building trades 
are fairly busy just now, and the men as well as the 
employers fear that the present strike will materially 
interfere with building contracts this autumn. 


The general outline of the International Federation 
of Miners, which was provisionally agreed upon at 
Cologne on the Ist of July, has been communicated to 
the various bodies represented. It is signed by Mr. 
Thomas Burt, M.P., and Mr. B. Pickard, M.P., on 
behalf of the English miners, and by two delegates 
from Germany, two from Belgium, and one from 
France. The objects are stated to be to bring together 
the mining nationalities of the world; to limit the 
hours of labour from bank to bank to eight hours per 
day ; to obtain proper supervision and inspection ; 
joint action in case of disputes; to enforce legal 
enactments and contracts; and to secure fair contracts 
and just treatment to workers in and about mines. 
The organising committee of the federation is to 
consist of two representatives of each nationality 
joining the federation. The committee will transact 
all business, and_ceport to the annual congress. The 
officers are to be a president, vice-president, treasurer, 
and general secretary. The voting of committees is 
to be by nationality, in the congress, by the numbers 
represented. ‘The next congress is to take place in 
London, in June of next year. But the committee 
has the power to.convene an extraordinary congress, to 
be held in Brussels, if need be. The payment of ex- 
penses is to be by the federation, but the methods of 
contribution are not expressed in the copy of articles 
submitted. 

The Miners’ Federation of Great Britain have issued 
an appeal on behalf of 19,000 miners on the Continent 
who have been on strike since May 1 of this year for an 
eight hours’ day. The battle is described as a hopeless 
one, the men and their families wanting bread. The 
Yorkshire miners have sent 300/. ; the Lancashire and 
Cheshire 100/. ; all the other associations are urged to 
vote sums without delay. It is stated that the 
existence of the strike was almost unknown before 
the delegates met on the Ist instant at Cologne. It 
appears that no application had been made for help 
through a mistake, and the men are exhorted to send 
at once to their relief. Nearly three months have 
elapsed since the strike first took place in Belgium. 





A strike of rather large dimensions occurred _on 
Saturday last at the ammunition works of Messrs. 





Kynoch, at Wilton, Birmingham, by which over 3000 | 


hands are affected. The cause of the dispute is over 
the signing of an agreement to serve for a specified 
term, and to inform the employers of any matters 
likely to be against their interests in connection with 
the works. 


The near approach of the Trades Congress at New- 
castle is causing some activity in the selection of 
representatives among the various unions ; but there 
is less anxiety to be present than there was last year. 
The legal eight hours will come up again in the report 
of the Parliamentary Committee, and it is thought 
possible, if not probable, that the vote of last year 
will be reversed. The decision of the engineers, of the 
dockers’ congress, of the steam enginemakers, and of 
some other bodies, point to a more prudent course of 
conduct at Newcastle, or a final split. The victory 
has been more than barren, it has been costly, and has 
left a rankling wound not easily to be healed. 





OIL TANK STEAMERS. 


On the Weak Points in Steamers Carrying Oil in Bulk, and 
the Type which Experience has shown to be most Suitable 
for this Trade.* 

By Grorce ELpRIncE. 


THE great importance to the mercantile marine, and, 
it may be said, the country in general, of the importation 
of oil to European ports from the American and Caspian 
oil springs, was not fully realised until attention was 
drawn to it in the paper read by Mr. Martell before the 
members of this Institution at their meeting at Liver- 
pool in the year 1886. 

Up to that time nearly all the oil which had been 
po. ager to Europe from America had n carried in 
casks and tins, and the expense attending this mode of 
its conveyance had restricted within very moderate limits 
the quantity imported. When, however, the great saving 
of cost was shown in the conveyance of oil in bulk, as com- 
pared with its carriage in casks and tins, a great impetus 
was given to this trade; and whilst at the date referred 
to only about 12 vessels were employed in this trade, at the 
present time between 70 and 80 vessels, carrying from 
2000 to 4000 tons of oil each, are exclusively employed in 
carrying oil in bulk from America and Baku to various 
European ports. Many alterations have been made since 
the above date to the present time in types and sizes of 
vessels employed in this trade, and sufficient time has now 
elapsed, and experienced been gained, to enable a review 
to be taken of the manner in which the vessels engaged 
have ——— their work, and also as to the best design 
suited for the purpose. This is the object of the paper 
which I have now the honour to read with considerable 
deference to the members of this Institution. 

I am emboldened to undertake this from the fact of my 
association with the first bulk-carrying oil steamers 
which were constructed for the Atlantic trade. 

In 1872 a contract was made by Messrs. Palmer and 
Co., of which firm I was then manager, with a Philadel- 
phia firm, for building three steamers of 2748 tons gross 
register each, for carrying oil in bulk from New York to 
Europe. Although circumstances arose which diverted 
the employment of these vessels, they were completed and 
made fit in every — to engage in this trade, had the 
owners so determined. A description of the construction 
of these vessels is embodied in the Transactions of this 
Institution, and I only allude to them to give expression 
to the interest which from that time I have taken in the 
subject of carrying with safety oil in bulk on over-sea 
voyages. 

This interest has been still further increased by the 
fact of my engagement by the Anglo-American Oil Com- 

»any, London, and the Standard Oil Company, of New 

ork, to advise them in arranging designs and specifica- 
tions for their first Atlantic oil-carrying steamers to 
convey oil in bulk, since which time I have been em- 

ployed in ——— more than one-third of the whole 
ulk-carrying oil steamers afloat, which I may remark 

have been purchased by the companies above referred to. 
It is needless to say that this experience has brought 
under my notice many weak points in the construction of 
this description of vessel, which have led to serious incon- 
venience and expense both to the shipowners and the 
underwriters, whilst the best type of vessel for prosecut- 
~ this trade has been suggested. 

n dealing with the points of faulty construction, or 
inefficient arrangements which have come under my 
observation, 1 would first draw attention to the fitting of 
the deep keel-plate connected to the flat keel-plate, which 
system of construction is very generally adopted for this 
description of vessel. This deep plate, instead of being 
continuous throughout the length of the vessel, is often 
abutted against the transverse bulkheads, and connected 
to the same by a single angle bar only, the latter of 
which I have found insufficient in size and the rivets 
too small for the strains brought upon them. The 
result is that the flat keel-plate butts, together with 
the brackets connecting the longitudinal plates and angle 
bars to which the same are connected, are found to be 
strained, the butts wasted, and the rivets loose and leak- 
ing. This working of these parts is transmitted to the 
adjacent parts, and in some instances has been found 
to extend to a considerable distance. Instead of break- 
ing up the longitudinal vertical plate, it should, in my 
opinion, be made continuous, thus avoiding depending 
upon rivets alone, and should either be lap-butted or 
have double butt straps fitted, and in either case be treble 
rivetted. In some instances where this system of con- 
* Read at the thirty-third session of the Institution of 
Naval Architects. 
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the defects found in bulkhead rivets are also due to the 
take place from excessive strains brought on the rigid | slight countersinking, or absence of it altogether, either 
points where the transverse bulkheads are fitted, and | in the plating or in the stiffening bars. It is not too much 
much subsequent repair and additional strengthening have | to say that in some instances where considerable working 
been avoided. has taken place, involving great expense for repairs, the 
When these vessels leave a home port in ballast it is | initial cause has been from this negligence, thus showing 
customary to fill a portion only of the oil compartments | the primary importance in oil-carrying vessels of sound 
with water. In an Atlantic voyage performed under | and careful workmanship. The best method of construc- 
these conditions, when the vessel is encountering heavy | tion of the transverse bulkheads is to fit the plates verti- 
seas, exceptional longitudinal strains are brought on the | cally with an additional plate above the deep floor plate, 
bottom, thereby rendering it of the greatest importance | with oh edges and butts having a double row of rivets 
that, where the continuity of strength is obtained by the arranged zigzag, the edges so arranged as to be clear of 
method referred to, the utmost care should be taken to | the vertical stiffening bars, that they may be efficiently 
have, in addition to sound workmanship, the brackets | caulked. The heads and heels of the stiffening bars and 
sufficiently large, and the number and size of rivets well | web frames should be secured by substantial knee 
regulated. brackets, kept clear of the caulking edge of the bar. The 
ixperience has shown that of the various methods of | transverse stiffeners or girders should be extended in one 
connecting the butts of the outside plating, none is so | length from side to side of the vessel, and not butted 
effective for insuring oil-tightness as the system of lap- | against the vertical middle line bulkhead, as is fre- 
butting throughout. Many instances have occurred | quently done; these should be connected to side stringers 
where the outside strakes have been lap-butted, and the | with bracket knees not less than 4 ft. long, with treble- 


struction has been adopted, no working has been found to 








having movable liquid not under control, which at any 
time embodies a serious element of danger. 

Should it be considered necessary, provision could be 
made for a suction pipe possibly becoming disabled by 
fitting a plain sluice valve, with rod attached for regulat- 
ing the same, continued to the upper deck in each oil 
compartment, and thereby having control over the liquid 
in the event of a great inclination of the vessel, or a de- 
fective suction pipe, taking place. 

I may state that the experience of many captains of 
oil vessels whom I have consulted confirms this con- 
clusion, and in several vessels where such i am have 
been made they have subsequently had them covered 
over. 

The deck beams in most oil vessels are of angle bars, 
and in some cases to these are fitted short knee-bracket 
plates connecting them to the vessel’s sides. Other vessels, 
again, have plain welded knees, which in several cases I 
have found to be broken through the welds, and, where 
not broken, the rivets have in many beams in both plans 
worked loose. This has been owing to the inefficient and 
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butts of the inside strakes connected by the ordinary 
single butt strap; the latter have proved insufficient for 
the purpose, which has resulted in the necessity of fitting 
double butt straps, the expense of which would have 
been avoided had lap-butting been originally adopted 
throughout. 

The fitting of independent tie beams in oil compart- 
ments has also led to very unsatisfactory results. The 
loca] straining brought on the ends of such beams almost 
invariably leads to undue stress on the rivets of the beam 
ends and edge plating in the locality. Local ties of this 
kind, unless longitudinal brackets are fitted to their ends 
to disperse the stress brought at this part, are sure to 
cause a tugging on the rivets and leakage. To provide 
for transverse strength within each compartment, no 
better method has been found than to fit substantial web 
frames from six to eight frame spaces apart ; where this 
has been done the structure has remained perfectly 


rigid. 

rt bulkheads forming the oil compartments 
have, in many instances, been constructed much too 
light, and have — had to be considerably 
strengthened. Where leakage takes place, or there is 
considerable rising and falling of the oil or water in 
the compartments, undue strains are brought on these 
bulkheads, which result in panting, and the heads 
Many of 


and points of the rivets breaking off. 
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rivetted joints, and the face angle bars on the girders ; slight scantlings of the plates, and reduced thickness in 
should be continued around the bracket knee. The many cases where welding has been adopted, whilst the 
absence of continuity of strength such as this has led to| rivets have been deficient in diameter. In oil vessels 
unsatisfactory results. carrying from 3000 to 4000 tons of oil, the rivets in my 
In many cases the longitudinal middle line bulkhead opinion should not be less than { in. in diameter, with six 
‘has been fitted of very slight scantlings—in fact, the rivets in each beam arm. In vessels of this size bulb 
bulkhead has been regarded as a screen only—and the anglesor bulb T form should be adopted, notwithstand- 
result has been that they have had to be considerably ing an iron or steel deck is fitted, and the same should 
strengthened. This bulkhead should be of a substantial have either the ends turned down or substantial knee- 
character, and made practically oil-tight. Its purpose, | plates fitted sufficiently long to take the above number 
though not for longitudinal strength, is most necessary | and size of rivets. 
in preventing the oil or water from moving from side to; Except at the ends of the vessel, where the oil compart- 
side of the vessel when filling or emptying the compart- | ments finish, I do not consider it necessary to have the 
ments. It has been the practice with some builders to intermediate transverse bulkheads fitted between double 
form holes in this bulkhead, and also in the vertical keel- | frames. This causes a double row of rivets, very close 
plate, so that the oil may have freedom to move from side | to each other, extending around the whole girth of the 
to side. This, in my opinion, is most objectionable, and | vessel, and increases greatly the risk of leakage, whilst in 
destroys the purpose for which the bulkhead is fitted, such vessels a single row of rivets connecting these bulk- 
viz., to prevent the vessel from taking a heavy list on one heads to the vessel’s sides has been found sufficient. 
side or the other, which has sometimes been the case toa| The arrangement of expansion trunks is of considerable 
dangerous extent. : _ | importance, and several systems of carrying this out have 
The only reason I have heard given for perforating this | been adopted : 
bulkhead is to make provision for the possibility of a| 1. Inspar-decked vessels an advantage has been gained 
suction pipe in any double oil compartment becoming | by fitting this trunk continuously throughout the length 
choked or disabled. Should such a case occur, the oil or of the oil compartments, in increasing the strength of the 
| water ballast could be pumped out by the adjoining vessel longitudinally. On the other hand, this plan 
| suction pipe, and the risk would be infinitely less than causes contracted, dark spaces on cach side of the long 
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trunk, which are difficult to ventilate unless with a 
number of cowls, which are liable to be carried away in 
boisterous weather such as is met with in the Atlantic. 
These spare spaces are frequently used for the stowage of 
reserve bunker coals, but the labour and inconvenience 
of conveying them to the stokehold in the after part of 
the vessel, does not commend the arrangement to those 
who have to navigate the vessel. 

2. Another arrangement is to fit separate trunks to suit 
double compartments. This system possesses the ad- 
vantage of giving a considerable amount of support to 
the structure above the main deck or tank top, whilst 
affording better light and ventilation between decks. It 
also enables the spare bunker coals to be nearer the stoke- 
hold, thereby economising labour and time, and expense 
in trimming. 

3. The plan adopted in some oil vessels of fitting ex- 
pansion trunks? on each side of the middle line is open 
to much objection. It involves considerable danger 
owing to the difficulty, with small openings, in making a 
thorough examination of the oil compartments before 
loading and after the cargo is discharged. This cannot 
be too carefully attended to, and difficulties arise in doin 
it effectually where small entrances only exist, whic 
necessarily tend to inefficient lighting and ventilation. 

Many differences of opinion have existed respecting 
the best form of rivet to use for connecting the various 
parts in oil vessels to insure oil-tightness. By some 
eminent builders of this class of vessel, it has been held 
that no form of rivet was equal to the plug-headed rivet 
for this purpose, whilst others as strongly held that the 
pan-headed rivet had been found under all circumstances 
to be the most efficient for any purpose for which a vessel 
might be required. Some years ago a series of experi- 
ments was made in one of Her Majesty’s dockyards for 
the purpose of ascertaining the relative merits of various 
descriptions of rivets. Of three kinds which underwent 
po tests, viz., the plug-headed, parallel pan-headed, 
and pan-headed with swollen necks under the head, the 
latter description of rivet was found best for all purposes 
of ship construction. -Experience with oil vessels has 
likewise shown that the swollen neck pan-headed rivet 
is not only superior to all others for insuring strength, 
but also for oll tightnene, Dispensing with the pan-head 
certainly reduces the weight of the rivet and consequent 
cost, but in the number of vessels which I have surveyed 
where the various kinds have been used, I have found 
that the results of the Admiralty experiments still hold 
good, and that the least number of defective rivets were 
those of the latter description. 

The arrangement of pumps on board oil steamers is 
deserving of attention. The pumps should be placed as 
conveniently near to the boilers as possible, with a view 
to minimising the condensation of steam in the pipes, 
which, during frosty weather especially, is a source of 
trouble and loss of efticiency. Several ways have been 
adopted of leading the suction pipes from the pumps to 
the oil compartments. In some instances they have been 
laid on the top of the floors at the bottom of the vessel, 
and connected to the transverse bulkheads with expansion 
joints in the middle of the compartments. In other 
cases they have been continued along the main deck on 
the tank top, with a branch suction led down into each 
compartment, with valve-rods worked from the deck 
above. Others have been fitted inside the expansion 
trunks, with valve-rods for opening or shutting led to the 
deck above. 

My experience has been that the most satisfactory plan 
is to lay the pipes on the top of the floors with a branch 
suction to each compartment, and controlled by a valve 
with rods worked from the upper deck. This, in my 
opinion, will be found the least liable to defects. The 
efficiency of the pumps is sometimes found to be much 
impeded owing to the oil not finding its way readily from 
one frame space to the other. The limber holes should 
not be less in area than that of the suction pipe; instead 
of which these holes are sometimes formed by cutting a 
small triangular piece off the bottom of the floors where 
they are connected to the middle line deep keel-plate. 
Where the oil has not ready access to the pumps, much 
delay is caused in draining the bottom of the tanks whilst 
racing, and consequent injury is caused to the pumps. 

Another important pomt in connection with pipe 
arrangement is to avoid carrying the oil pipes into any 
other compartment than those specially intended for 
carrying oil, It has often ben the practice to employ 
the oil pumps for filling and emptying the foremost deep 
water ballast tank and fore peak tank by adapting the 
oil pipe line to these compartments; the consequence is 
that in carrying this out the water passes though pumps 
and pipes conveying a certain amount of oil with it, and 
the result is the accumulation of an amount of gas in the 
tanks without any means for its escape. This is a source 
of danger which it is well to avoid. The oil pumps should 
only be used in connection with filling or discharging oil 
whilst a separate donkey pump should be fitted forward 
with suction and filting pipes for the deep water ballast 
tank and fore peak, and it might at the same time be 
adapted as a fire pump, and would thus be invaluable in 
the event of fire occurring. 

{ may remark that vessels engaged in the oil-carrying 
trade are not subject to corrosion to the same extent as 
vessels engaged in general trade, as it is found that oil 
has a general preservative effect. At the same time, 
careful attention should be given to parts such as the 
main deck, where reserve bunker coals are stowed. In 
several vessels I found considerable deterioration had 
taken place at this part, extending throughout a length 
of 50 ft., occasioned apparently by an accumulation of 
water mixed with small coal, and possibly setting up a 
chemical action. I mention this because, in steel vessels, 
the attention I recommend becomes the more necessary. 
Opinions have recently been expressed by builders and 








others as to the original intention of designers and owners 
in fitting double bulkheads on the fore side of the 
machinery space in the after part of oil-carrying vessels. 
These spaces were undoubtedly described in the early 
construction of these vessels as water spaces, and the 
intention was that, when the vessel was filled with oil, 
these spaces, for greater safety, should be filled with 
water. Cases have occurred where these spaces have been 
neglected to be filled, and leakage has taken place; oil 
has found its way amongst the bunker coals, thereby 
occasioning considerable danger. Had this space been 
filled with water, this could not have occurred, as the oil 
would have floated on the surface of the water, and could 
easily have been removed. This space is sometimes made 
only one frame space, or about 2 ft., between the bulk- 
heads, and badly ventilated; 2nd I have known a sea 
cock and oil suction pipe fitted in this space. It is evi- 
dently very difficult for a man to find his way into this 
space to effect repairs or cleaning, and doubtless this is 
why it is found to be the most dirty and neglected part in 
oil vessels. This space should not be less lee two frame 
spaces, or about 4 ft., fore and aft, and should be kept 
clean, and frequently visited. I am strongly of opinion 
that owners of these vessels should issue distinct instruc- 
tions, as many do, that when the vessel is oil-laden, this 
water space should be filled with water as originally 
intended. 

The question of clearing the oil compartments of gas 
when men have to enter them for examination or repairs, 
is one the importance of which has more than once been 
painfully brought under notice. It has been the practice 
with some owners to fill the tanks to overflowing, skim- 
ming off the oil as it rises to the surface, and then pump- 
ing out the water. Although this is doubtless the most 
effectual means of freeing the compartments of oil and 
gas, still experience has shown that we cannot remain 
satisfied with this should it be necessary to enter the 
tanks some time after this has been done. There are so 
many interstices in the inside of a vessel where merely 
filling the hold with water will not eliminate all the oil 
that constant precaution is necessary after this has to be 
done, as evaporation from heat of the small remaining 
portions goes on, and explosive gas is produced. It is, 
under these circumstances, of considerable importance, in 
my opinion, to have a number of rivets driven out of the 
bottom for the escape of the gas; and still further to 
assist this, to have windsails in every compartment. 
Recent experience appears to show the necessity of going 
beyond this, and, instead of disturbing the rivets, of 
forming about three plugholes in each oil compartment, 
about ‘ in. in diameter, which, with windsails and 
the hatches kept open, would, in my opinion, effectually 
keep the holds free from gas. No practical difficulty 
would occur in being able to effectually close these holes 
with plugs, so that they could be removed as necessity 
arose ; and, it is thought, much of the danger which now 
are in visiting the holds of these vessels would be ob- 
viated. 

Many alterations in the designs of vessels constructed 
to carry oil in bulk have taken place since the first 
steamer intended for this purpose was built in this 
country under my directions in the year 1872. 

This vessel, which was of 2748 tons, was constructed 
with two skins about 26 in. apart, and the main hold to 
the height of the lower deck-was divided into ten sepa- 
rate compartments. A great rise of floor of about 3 ft. 6in. 
was adopted with a view to raising the centre of gravity 
of the oil and cargo, and thereby reducing the initial 
stability. Experience has shown that by adopting the 
principle of having empty spaces between the outside 
skin of the vessel and the oil tanks, much danger is in- 
curred from the facility thus afforded for gas accumula- 
tion, and in more recent designs this system has been 
abandoned. See Fig. 1. 

In Fig. 2 is shown another design of a spar-deck 
steamer built for this trade. This vessel had a short 
poop, forecastle, and midship deckhouse not extended to 
the sides of the vessel. Each oil compartment had an 
expansion trunk 5 ft. by 3 ft. placed at the fore end, 
fitted between decks, and extended 3 ft. above the spar 
deck, and closed at the top with an air-tight lid. 

A short poop or hood is shown fitted at the stern in this 
case, but the experience gained in the Atlantic trade has 
shown this to be of small benefit in protecting the vessel 
from following seas, and preventing an inundation of the 
engine-room, which is always arranged to be at the after 
part of the vessel. 

Fig. 8. This is a three-decked vessel with full scant- 
lings, and a comparatively small freeboard, having a top- 
gallant forecastle, a poop extending from the stern as 
far forward as the after expansion tank, with accommoda- 
tion for the officers, &c., and a short open bridgehouse 
amidships. Above the upper deck a hatch 12 ft. by 8 ft., 
with coamings 8 ft. in height, is fitted in continuation of 
the expansion trunks of each compartment. These hatch- 
ways are fitted with a plate iron cover secured by nut 
and screw bolts to form the top of the expansion tanks, 
and have two oval manholes to give access to the tanks. 
To this system of fitting the covers of the expansion tanks 
there are great objections, as they do not admit of the 
hatches being readily opened for repairs, and when the 
crew are engaged in preparing the tanks for cargo 
the tanks are almost in darkness, thus necessitating the 
use of artificial light at all times. After this type of 
vessel had been engaged in the Atlantic trade for some 
time, it was found necessary, in order to prevent green 
seas flowing over the part of the deck between poop and 
bridge, to fill in this space by a shelter deck, and to inclose 
the front of the bridge by an iron bulkhead, as shown in 
ticked lines on the engraving. 

Fig. 4. This represents a vessel with one deck laid, 
having a top-gallant forecastle for the crew, and a long 
poop extending from the stern to about 180 ft. forward, 





Below the poop deck are three cylindrical expansion 
trunks, with hatchways on the deck for entering the same. 
Before the poop over the remaining compartment is fitted 
a continuous expansion trunk 4 ft. 6in. high and 18 ft. 
in width, with hatchways over each compartment 6 ft. 
by 4 ft., all fitted with air-tight covers. 

In this type of vessel the upper deck forms the top of 
the oil tank. It was found, owing to the low freeboard 
at which this and similar vessels were sailed, that the 
well forward was constantly flooded, even in a moderate 
sea in the Atlantic, and it was consequently decided to 
fill in the space between the poop and forecastle as indi- 
cated by the ticked line, thus forming a continuous 
superstructure fore and aft. 

his vessel has a patent double bottom, which has not 
proved satisfactory ; and, although originally intended to 
be an empty space when the vessel was filled with cargo, 
it is now used as a cargo space. Experience, however, 
has shown that such confined and dark spaces are ex- 
tremely dangerous in vessels used for carrying petroleum 
in bulk, as they are liable at times to become filled with 
gas from the oil. 

Fig. 5. This is a spar-decked vessel, having a top- 
gallant forecastle, short midship deckhouse, and a long 

p covering the officers’ accommodation, engine and 
iler casings, and stokeholds, and with high coamings 
around all the age a s on the poop deck, thus prevent- 
ing water readily finding its way Cie. as is generally 
the case where vessels are fitted only with casings about 
7 ft. high above the deck. As an instance of this I may 
say that I have been informed by a chief engineer of a 
vessel of this type that, during the heavy gales of Janu- 
ary, 1890, it took the second engineer and a fireman over 
two hours to secure the covering over the air hatch to the 
stokehold, whilst he remained below in charge of the 
engines ; and that, with all the pumps going, the water 
rose to 2 ft. above the stokehold floor before the covers were 
securely fixed ; and he stated that, in his opinion, had 
any derangement of the pumps occurred during this time, 
the vessel would undoubtedly have foundered with all 
hands. I have heard other statements of a similar kind, 
and have always held that with engines aft it is absolutely 
necessary to fit a poop at least of sufficient length to cover 
the whole of the machinery space. 

Although this vessel has a freeboard considerably in 
excess of the vessels of the type shown in Fig. 3, still 
a large quantity of water finds it way at times on to the 
deck between the poop and bridge ; and I am of opinion 
that it would ton greatly to the safety and comfort of 
these vessels if the poop were continued to the bridge 
deck in all future vessels of this type, and that sucha 
vessel would be of the most satisfactory type for the North 
Atlantic trade, especially during the winter months. 

In conclusion, it may be remarked that, notwithstand- 
ing the dissatisfaction which has been expressed by many 
interested respecting the performances of some steamers 
which have been engaged in carrying oil in bulk, the 
causes which have given rise to this dissatisfaction are not 
far to seek. When the great impetus was given five or 
six years ago to building vessels for carrying oil on over- 
sea voyages in bulk, but little was known of the risks to 
damage which such vessels incurred. The permeating 

ualities of petroleum were known, and the knowledge 
that a large number of small vessels had been succes- 
fully engaged for some years in carrying oil in bulk on 
the inland seas and rivers in Russia; but this gave very 
little indication of the requirements of strength and local 
arrangements for vessels engaged in such trade crossing 
the Atlantic in the winter seasons. Consequently it was 
felt that if vessels were built of equivalent strength to 
those which had been doing their work satisfactorily when 
carrying cargoes of varying densities, and in many in- 
stances indifferently stowed, the fact of the transverse 
strength, as in oil vessels, being greatly increased by a 
large number of bulkheads, and the cargo being of a 
homogeneous nature, should add still further to their 
safety. Something more than this, however, was neces- 
sary to enable these vessels to cross the Atlantic satisfac- 
torily when fully laden with oil. In the first place, 
although the additional number of bulkheads increased 
their tranverse strength, yet the necessity of making 
them water-tight broke up the continuity of strength 
attained by the stringers, keelsons, &c., extending, as in 
ordinary vessels, all fore and aft. These longitudinal 
connections had to be discontinued at the bulkheads, and 
attached to the same by brackets. The inefficient manner 
in which this was done in many instances—the brackets 
being deficient in size, and the rivets too small and few 
in number—doubtless led to inefficiency in some of these 
vessels when encountering heavy gales. Added to this 
was the want of experience of many of the captains, In 
some instances it was known that when the vessels were 
thought to be unduly light and too tender, one or more of 
the compartments were run up in mid-ocean, and the 
effect of this large volume of moving water in straining 
the vessel can be easily imagined. Again, some of them 
were too deeply laden when crossing the Atlantic in mid- 
winter, and undue straining resulted from this cause. 

I am of opinion that no amount of additional scantlings 
beyond what has been pointed out by me would cause 
more satisfactory results. It is more a question of local 
connections and sound workmanship. In fact, the 
rivetting should be arranged as for boiler work, and 
equally well done. 





Tue Corinto CaNnAt.—The extraction effected by the 
Corinth Canal Company from the resumption of the 
works in October, 1890, to the close of May, 1891, was 
843,700 cubic metres. The further extraction effected in 
June amounted to 38,600 cubic metres. The number of 
workmen employed at the close of June, including 
masons, was about 1600, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
ComPILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; wi none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either —, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the t let 
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The distance from the point of junction of L with the ends of Hl 
to the bottom of L, serves to collect the impurities of the water 
which sink to the bottom of L. The heated gases exhausted 
through C, may be conveyed through tubes surrounding L. (Ac- 
cepted Jwne 10, 1891). 


7748. E. J. Moore, Philadelphia. Steam Boilers. 
[8d. 15 Figs.] May 5, 1891.—Depending from the front of the 
drum A isa leg D, composed of a number of sections d, the upper 
sections being secured to the coupling plate Al on the drum by 
the nipples e. Each section d is secured to the one directly below 
it by nipples f. The nipples that secure the upper sections to- 
gether are larger in diameter than the nipples securing the lower 
ones. Depending from the rear of the drum A isa back leg E 








of a Pp 
ecification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a ip cification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


9463. L. Durant and A. Lencauchez, Paris. Steam 
Engine Valve Gear. (8d. 9 Figs.) June 18, 1890,—To 
reduce the clearance space an admission valve T and an exhaust 
valve Tl are placed at each extremity of the cylinder. Each 
admission valve T is constructed with a recess C, admitting of a 
double introduction of steam, which passes over the back of the 
valve and also past the underside of the valve. When the right- 
hand valve T is moved in the direction of the arrow z, the recess C 
first connects the admission port 1 with a passage 2, enabling the 
steam to pass through the passage 2 and recess C into the port 1. 
At the same time the hinder edge 3 of the valve uncovers the port 
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1 and allows the steam to pass over the back of the valve into the 
port 1 as well as through the recess C. This obviates the wire- 
drawing of the steam. The arrangement of valve gear consists in 
working the two valve-rods b, b! connected respectively to the 
admission and exhaust valves by one slot, the rods being con- 
nected together by short connecting links g! and being shifted 
by one reversing shaft. By moving the two valve-rods and plac- 
ing them nearer together or farther apart the relative conditions 
of admission, exhaust, and compression can be modified so as to 
enable the engine to employ the steam in the most economical 
manner according to the conditions under which it is to work. 
(Accepted June 24, 1891). 


7302. J. O. Jarkovski, Moscow. Steam Generators. 
[6d. 4 Figs.) April 28, 1891.—The furnace A is of brick and pro- 
vided internally with horizontal partitions D and E, which serve 
to divert the flame and act as supports for the vertical tubes 
forming the generator. Within the furnace, below the bed B! of 
the firebox B, and extending from the front to the back of the fur- 
nace A, and protruding beyond, are horizontal tubes F, from which 
extend a number of tubes a, connected at their upper ends to 
horizontal tubes F1, The front ends of the tubes F and F' are 
blocked. The opposite ends of F1 are connected to a transverse 




































































tube G, and the corresponding ends of F are connected to a 
similar tube G1. The transverse tubes G and G! are curved at 
each end and connected to extension tubes H and H1, which lead 
to cylinder L. The cylinder L is closed at both ends and acts 
as a receiver through which the heated water circulates. 
The water rising in L flows through H! and G* through the 
tubes F into the tubesa. The heated gases generated from the 
furnace B, circulates between and around the tubes a several 
times during the passage thereof to the chimney C, so that the 
water in the tubes @ becomes rapidly heated, and flows through 
the tubes Fl te the receiver L, and completes the circulation. 
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having a mud section El, This leg is connected to the drum A by 
tubes F, Extending from the leg D to the leg E, are a series of 
inclined water tubes G, which drip into the mud section. Deflect- 
ing plates i are placed transversely in the furnace ; they are made 
up of sections 71 which overlap each other. The feed water inlet 
tube @ extends from the front end of the horizontal drum A, to a 
point directly above the opening into the drum E, and the steam 
pipe a! has a series of openings throughout a portion of its length. 
(Accepted June 10, 1891). 


8360. J. Musgrave and J. Crompton, Bolton, 
Lancs. Stuffing-Boxes for Piston-Rods, &c. [(d. 
2 Figs.) May 15, 1891.—The stuffing-box is in one piece sepa- 
rate from the cylinder, and provided with a seating M on the out- 
side of the cylinder, which bears against a seating N formed on a 
loose ring D secured to the cylinder, cover, or other part by studs 
and nuts, sufficient latitude being allowed between the stuffing- 
box and loose ring to allow for the requisite movement of rod. 
The two seatings are kept together to form a tight joint by the 
pressure in the cylinder. The inner end of the stuffing-box also 
forms a seating against a ring F, which fits in the cylinder end, 
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the ring being pressed against the inner end of the stuffing-box by 
means of springs G seated in recesses K. The springs are suffi- 
ciently strong to resist outside atmospheric pressure when a par- 
tial vacuum is formed in the cylinder. The stuffing-box can be 
used for either metallic packing or any ordinary soft elastic 
packing, and a gland E is employed in the ordinary manner 
to press the packing against the rod. Owing to the stuffing-box 
being loose in the ring attached to the cylinder it is free to rotate 
round the rod of its own account, or it can be rotated by hand, 
no mechanical means being necessary to operate the same. (Ac- 
cepted June 24, 1891). 


8578. H. H. Lake, London. (LZ. N. Tonus, EF. H. 
Hall, and G. H. Allen, New York, U.S.A.) Steam Gene- 
rators. [6d. 2 Fiys.] May 19, 1891.—In this steam generator 


a water chamber B is arranged above the furnace A ; a combustion 
chamber D is located above the water chamber, pipes C extending 
from the furnace through the water chamber to the combustion 
chamber. A water and steam chamber G is arranged above the 
combustion chamber, large pipes H extending from the water 
chamber to the water and steam chamber ; smaller pipes I having 
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funnel-shaped upper ends extending from the lower part of the 
water and steam chamber down through the large pipes H into 
the water chamber nearly to the bottom thereof. Bolts or rivets 
K extend from the bottom to the crown of the steam and water 
chamber. Water heated in the chamber B rises through the pipes 
H, being deflected by the funnel-shaped ends of the pipes I as it 
enters the chamber G. The cooler water in the chamber G flows 
into the funnel-shaped ends of the pipes I, and down into the 
water chamber B. (Accepted June 24, 1891). 


RAILWAY APPLIANCES. 


12,091. J. Gresham, Manchester. Automatic 
Vacuum Brake Apparatus. [1s.1d. 12 Figs.) August 1, 
1890.—This invention refers to the injector and the brake con- 
trolling mechanism. The air from the train pipe d goes by a pas- 
sage dl, in the main casing d, to the passage d?, Fig. 1, and then 
past the mushroom valve d*, which is a valve having its seating in 
the casing and is provided with guiding wings on its under side, 
and a three-sided guiding stem upon its upper side, the guiding 
stem fitting a hole bored out for it in a plug d3, screwing into the 
main casing a, by which plug d? access is given to the valve. In 
the hollow of the screw cap d3, there is a passage d4, leading to a 
seating fora ball valve g, which rolls to and from its seating hori- 


zontally, and which is retained in position when away from its 
seating by the end of a pin g!, screwed through the top side of 
the hollow cap d3, as shown in Fig. 1, where the ball valve g is 
shown away from its seating, in which position it will admit air 
from the atmosphere oa the valve d*, in case of leakage 
past it, and this will destroy any partial vacuum between the 
valve d*, and the ejectors tending to draw leaking steam 
into the train pipe when the ejectors are not working, the 
ball valve g being = its seating when the ejector or 
ejectors are at work. The air from the train pipe d, which 
passes the valve d*, goes along the passage d’, to the passage c®, 











leading to the annular space ¢7, for air to the small ejector. 
Another mushroom valve d5 is arranged in a screw cap d‘, similar 
to the valve d*, and air from the train pipe d, after passing the 
valve a5, may enter to the passage f°, communicating with the 
annular space f4, for air to the large ejector e*. Thus condensed 
steam cannot accumulate in the passages in the ejector casing, 
as any that may arise while the small ejector is at work passes 
through and is expelled by it, and when the ejectors are not work- 
ing, any water that is formed will pass down the drip pipe h, 
which communicates by a small hole in the main casing with the 
passage f>. (Accepted June 24, 1891). 


7787. W.J.Hammond, Rio Claro Sao Paulo, and J. 
Gordon, Rio de Janeiro, Brazil. Railroad Spike. (6d. 
6 Figs.| May 5, 1891.—The spike A is provided with a shank B 

inted at its lower end and having a head C, one side D of which 
is bevelled and has a step-like series of shoulder E, E}, E2, E3, &. 
The side F opposite the side D is formed with a plain bevel com- 
mencing somewhat below that of the side D. To fix the rail G 
on the wooden sleeper H the spike B is driven into the sleeper so 








that the first step E engages the edge of the base of the rail G. 
When the spike becomes loose the spike B is driven again, so that 
the shank is caused to come in contact with new fibres in the 
sleeper H, and at the same time the next step El the edge of the 
base of the rail. Thus the spike is again securely held in place, 
the bevelled outer side F of the head of the spike presses the new 
step El in contact with edge of the base of the rail. (Accepted 
June 10, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


9683. L. B. Atkinson, London. Operating Electri- 
cally Driven Percussive Tools. [8d. 10 Figs.] June 21, 
1890.—A A, Al Al represent the magnetic circuit, A A being the 
part corresponding to the field magnet, Al A! the part corre- 
sponding to the armature of adynamo or motor; B, B are the coils 
which carry the continuous current magnetising the whole system. 
The path of the magnetic induction is indicated by the arrows. C 
is a coil corresponding to the armature coil of a dynamo or motor, 
in which the current varies or alternates. An outer cylindrical 
casing formed of wrought-iron tube has a back plate inserted, and 
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a central bored hollow core of wrought iron to take the drill 
spindle and divided parallel to the axis by saw cuts forming a mag- 
netic system. On this core is wound the magnetising coil, and on 
the front end of the core is wound the armature coil or coils in 
notches or grooves turned in the core to receive the coils. The 
front end of the tube is closed by a non-magnetic core. The front 
end of the core forms the front bearing of the drill spindle. The 
drill spindle is hollow, and has a taper screwed part which carries 
a hollow bell attached to the circular pole-piece over the armature 
coils. The front end of the drill spindle is provided with a drill 





holder. The back end has a nut in which slides a rifled rod to the 
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back end of which is attached a ratchet wheel held and checked 
by two pawls, allowing it to rotate on the forward stroke of the 
drill, but to hold and rotate the drill on its backward stroke. 
(Accepted June 24, 1891). 


12,334. E. Hollingworth, Dobcross, Yorks. (G. 
Webb, Pawtucket, R.I., U.S.A.) Pressing and Forming 
Bolts. (8d. 3 Figs.) August 7, 1890.—The upper part of the 
framework A is provided with Y slides to keep the pressing head 
B in its place and to permit of the necessary sliding motion given 
to the pressing head by means of connecting arms C actuated by 
an eccentric on the main driving shaft D, driven by a strap pass- 
ing over a flywheel E. The pressing die F is attached to the 
screwed spindle G which passes through a nut H, which permits 
the length of the spindle being adjusted to suit different sizes of 
boltheads under operation. The nut H is secured to the pressing 
head B by set screws I, so that if undue pressure is brought upon 






































the press these set screws give way before the other parts of the 

ress. Onatable J rests a sliding block K carrying the die L 
orming the under side of the bolt M, and to insure that the centre 
of the bolt will always come exactly under the centre of the press- 
ing cup an adjusting screw N is employed against the head of 
which the sliding plate K is made to abut. The bolt pressing die, 
which is connected to a handle O, whereby it can be lifted in and 
out of the sliding plate K is made in three parts L, L!, L2, so that 
when the part L becomes worn it can be renewed. A loose pin 
projects below the die for knocking up the newly pressed bolt. A 
water trough 8 is placed in front of the machine to cool the bolt 
after being pressed. Cold water is fed to the trough by the pipe 
T, U being the overflow. (Accepted, June 24,1891). 


12,335. E. Melling worth. Dobcross, Yorks. (4G. 
Webb, Pawtucket, R.I., U.S.A.) Bolt Screwing Machinery. 
[8d. 2 Figs.] August 7, 1890.—The blank is inserted in the 
holder H connected to a non-revolving head I mounted upon the 
sliding bed I!, A rod J, which projects from the bed 1, is made 
with a boss, supports a rod K attached to a lever L connected to 
a double strap fork M and Ml, On the rod K is a catch N, 
which, when the dies are forming the screws, abuts against the 
lever O under the action of a spring P, in connection with the 
strap forks. An adjustable rod R is fastened to the rod J so that 
when the bolt has entered far enough into the screwing die, the 
sliding head will have advanced the same distance in the direction 


























of the die, causing the point of the rod R to move the trigger O from 
the catch N, whereupon the spring P will operate the strap 
forks, transferring the strap to a pulley revolving in the opposite 
direction. By the unscrewing of the bolt G by the die, the 
sliding head I! recedes to the same extent, carrying with it the 
rods J and K, whereby the trigger C is set free. The workman 
then takes hold of the handle Tand pushes back the slide I! to 
clear the screwed bolt. This brings the boss J! into contact with 
the set hoop K'! which forces the rod K far enough back to bring 
the catch N past the trigger, which is forced up by the spring S. 
The backward motion of the rod K operetes the lever L, the upper 
end of which compresses the spring P, when the machine is ready 
for the next operation. (Accepted June 24, 1891). 


GUNS, &c. 


7833. A. R. T. von Wehrstedt, Vienna. Magazine 
or Re earms. [Sd. 16 Figs.) June 24, 1890. 
—The chief feature of the magazine is a box A tapering in its 
height towards the fore part of the stock, and provided with two 
guide tongues a? and two swinging levers D and E pivotted in the 
front part of the box, and acting one upon the other by means of 
an elastic sliding stud d6, so that the two levers are pressed up- 
ward, but are independent of each other, one of the levers serv- 
ing for lifting the cartridges into position to be fed into the 
breech chamber, and the second for ejecting the empty loading 
frames. The magazine is arranged under the breech chamber, 
and a catch G secures the loading frame after it has been placed 
in the magazine, the catch G being pressed forwards by a spring 
g, and provided with an arm carrying a lug g? against which 
the feed lever D strikes to disengage the catch automatically and 


with a second lug g3 projecting from the side of the magazine 
box, so that the catch G can be disengaged from the loading frame 
by hand. A pivotted breech-piece H, which gaides the ends of 
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the bullets, is raised by the feed lever D when the magazine is 
empty and fills up the openings in the feed and ejecting levers so 
as to constitute a support upon which the cartridges slide when 
the gun is employed asa single loader, (Accepted June 24, 1891.) 


9860. A. T. Christophe, Paris, and P. Nordenfelt, 
London. Breech Mec sm of Guns. (8d. 3 Figs.) 
June 25, 1890.—The screw breech-block B is held in a carrier 
ring C in which it can move longitudinally. The carrier ring is 
mounted on an axis D. The movements necessary for opening 
and closing the breech are imparted to the block and carrier ring 
by means of asleeve F on the axis D. A lever J is fixed to the 
rear face of the breech-block, and is provided with a roller J1 
which works in a helicoidal groove F' cut in the sleeve F. Rack 
teeth E are cut on the breech-block which engage for withdraw- 





ing the breech-block with cogs Fl! formed upon the sleeve F. 
When the axis D and sleeve F are rotated in opening the breech, 
the groove Fl and lever J turn the breech-block sufficiently to 
disengage the screw segments and to bring the rack E into en- 
gagement with the cogs F"', whereby on a further rotation of 
the sleeve and axis, the breech-block is drawn rearwards, On 
the block clearing the gun it is unable to travel further through 
the carrier ring, the cogs still acting on the sleeve move the 
sleeve with the block and carrier ring around the axis until the 
bore is accessible. (Accepted June 24, 1891). 


GAS ENGINES. 


12,472, C. Stuart, Fenny Stratford, Bucks. Com- 
pound Hydro-Carbon Explosive Engines. (8d. 2 Figs.) 
August 9, 1890.—The piston a works in a fixed cylinder c, and is 
carried by another cylinder d, which together with the piston is 
moved by rods ¢, e connected to the cranks f of the engine. The 
piston 0 is held stationary in the chamber g, g} of the cylinder d 
by a hollow rod h connected to the crankshaft i of the engine, 
and has a passage j through it, forming a communication between 
the rod h and an explosion chamber k, made of refractory material 
and having its front side 7 perforated, which contains a quantity 
of heat-retaining material. The chamber k is in communication 




































































with the back portion g of the chamber g gl by the passage j and 
avalve m, Petroleum is supplied to the chamber k through a 
tube o leading from the supply to the rod hk, The chamber g g} 
communicates with the atmosphere througha valve p and passage 
q and with the cylinder ¢ by a port r controlled by a slide 
valve 8 operated by an extension ¢ coming against stops u and v, 
the stop u being hinged at wl, An exhaust port w leadsfrom the 
cylinder c and is controlled by a slide valve z with slotted rod y, 
the valve being worked by a pin z on the cylinder d which moves 
in the slot and impinges alternately against the two ends thereof. 
An exhaust pipe a! conducts the products of combustion to a 


MISCELLANEOUS. 


6841. G. A. Rung, Copenhagen. Instruments for 
Sounding or Measuring the Depth of Water. [8d. 
5 Fis.) April 21, 1891.—The instrument comprises a flexible air 
chamber b, in which the air is compressed by the water pressure 
during the immersion of the instrument, a measuring chamber h 
which during the immersion is open at both ends and is adapted 
to be placed incommunication with the chamber b and in which 
a known volume of the compressed air can be cut off from the 
chamber 6, when the apparatus has reached the point in the water 



































whose distance from the surface of the water it is desired to 
ascertain, and a measuring tube / provided with a scale, the 
arrangement being such that the measuring chamber h can be 
placed, either simultaneously with the shutting off, or subse- 
quently thereto, in communication with the measuring tube into 
which the compressed air in the chamber can expand, and the ex- 
pansion will be shown by the scale, thus indicating, according to 
Mariotte’s law, the depth to which the apparatus has been im- 
mersed. (Accepted June 10, 1891). 


7303. T. Maxon, E. C. Boyer, and T. Staniland, 
Dayton, Ohio, U.S.A. Lifting Jacks. [8d. 4 Figs.) April 
28, 1891.—Within an opening in a standard A is a lifting bar C 
having a lifting foot ce moving in aslot cl in the standard, and which 
when the bar is at its lowest position is contained within a recess 
cl in the base B. The rear face of the lifting bar is formed with 
teeth c2 with which reversely arranged teeth e on a lifting dog E are 
adapted to engage. The dog has a circular opening in which is 
seated an eccentric F adapted to be oscillated upon a bolt ¢ whose 
outer ends are journalled in openings in the lower ends of swing- 
ing links G depending from a bolt g! on the ttandard. Likewise 
journalled on the bolt iin a space left between each side of the 
dog E, and the links G, are the arms h, h of the operating lever 
H whose end is connected with the eccentric by a ping. Passing 

















through the lifting dog js a pin el, whose ends project oeyond 
the sides of the same, and into slots a formed in each side 
of the standard A, whichare greater than the diameter of the 
pin. A similar pin e! passes through the lower end of the dog, 
and intoslots a}, a1, which have width equal to the diameter of 
the pin, and at their lower portions are deflected at an angle in a 
direction rearward away from the lifting bar. The two sets of 
pins and slots form guides so that when the dog is to be moved 
upward, it will be compelled to move parallel with the lifting bar. 
When the dog is moved downward to get a new purchase to raise 
the bar higher, the superior width of the upper slots will enable 
the upper pin and dog to move sufficiently to permit the disengage- 
ment of the teeth, the dog vibrating on the lower pin, which 
passes into the deflected portion of the guiding slot and move the 
dog away from the lifting bar. (Accepted June 10, 1891.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the - 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, a A be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








ProposepD VEHICULAR Bripck Across THE MERSEY.— 
Some months ago the members of the Widnes Local 
Board were requested by the Runcorn Commissioners to 
co-operate with them in bringing before the councils of 
their respective counties a scheme for erecting a bridge 
across the Mersey for vehicular traffic. The proposal 
was rather coldly received by the Widnes Lonel ited. 
The Runcorn Commissioners, however, have not allowed 
the matter to rest here, but have endeavoured to push 
forward the scheme, at least until it was considered b 
the county councils of Lancashire and Cheshire. Wit 
this view plans have been prepared by Sir Douglas Fox 
of a bridge which is to cost 140,000/. If the proposal is 
carried out, the bridge will run parallel with the present 
structure which carries the London and North-Western 








water reservoir, (Accepted June 24, 1891). 


Railway across the Mersey. 
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MESSRS. BURNHAM AND ROOT, ARCHITECTS, 
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(For Description, see Page 150.) 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 134.) 

In our last issue we gave an account of the pro- 
ceedings at the meeting of this Institution on Tues- 
day, the 28th ult., which was the first day of the 
meeting. We now continue our report. 


THE StoraGE oF GRAIN. 


The first paper taken at the sitting on Wednes- 
day, the 29th ult., was that of Mr. William 
Shapton, of London, this consisting of a ‘‘De- 
scription of the Warehouse and Machinery for 
the Storage and Transit of Grain at the Alexandra 
Dock, Liverpool.” We shall shortly reproduce 
this paper in full with the illustrations, and we 
may therefore at once proceed to the discussion. 

Mr. Westmacott was the first speaker. He re- 
gretted that the author was not well enough to be 
present, but he had requested the speaker to reply 
to any points that might require answering during 











the discussion. Mr. Shapton, it should be stated, is 
connected with Sir W. Armstrong, Mitchell, and Co., 
of which firm, as every one knows, Mr. Westmacott 
was for so long the active chief of the hydraulic 
department. Looking at the drawings on the wall, 
the speaker continued, was to him like meeting an 
old friend. Twenty-two years ago bands were used 
in Liverpool for conveying grain.* Since that time 
there had been no changes in the general principle, 
but the installations had become larger. The bin 
system had been in use in the United States for 
about thirty years, but it had been a long time in 
coming to this country. 

Mr. Cochrane referred to the arrangement of 
the silos. The author had said that the wooden 
bins used in America, although strong, were 
subject to many disadvantages. Among these 


* In the year 1869, Mr. Westmacott himself read, 
before the Institution of Mechanical Engineers, a paper 
on the hydraulic machinery for warehousing grain at 
the Liverpool and Birkenhead Docks. (See ENGINEERING, 
vol. viii., page 106; and vol. ix., pages 51, 70, and 88.) 


were dry rot in the planks, and the harbouring of 
weevils, unless the bins were frequently washed 
with lime. Fire risk was also increased, which 
put up the price of insurance. The bins adopted 
in the granary described by the author were 
hexagonal in shape and built of brick. There were 
250 of these, each measuring 12 ft. across the 
angles by 80 ft. deep. Besides, there were a large 
number of half-bins against the walls. The total 
capacity of the bins was 56,000 tons, or 2,240,000 
bushels. The speaker was of opinion that even 
greater stowage capacity would be obtained if the 
bins were made of a circular form in place of being 
hexagonal. Of course, there would be space taken 
up by the spandrels, but this would be more than 
compensated for by the fact that the cylindrical 
form would allow sheet iron to be used in place of 
brickwork, and the space gained by the thinner 
walls of the cellular structure would allow of more 
grain being stored in a given height and floor area. 
With 14-in. brickwork for the lower part and 9 in. 
for the upper part, the gain by using sheet iron 
would be 20 per cent. The question would arise 
as to the comparative cost of brick and iron. 

Mr. Wicksteed referred to the Sprague mixer, 
of which he had seen a glass working model, by 
means of which the grain was mixed during the 
process of deposition. The author had pointed 
out that in the ordinary way, when the grain 
falls into the bins the chaff and light particles 
do not fall so rapidly as the heavier grain. The 
natural consequence is that stored grain is of un- 
equal density, and in drawing off for delivery 
the first served got the cleanest grain, while the 
last got the largest proportion of chaff. This, 
the author had pointed out, threatened to be 
a serious objection to the mode of storage, until 
Sprague’s mixer was adopted. The device con- 
sisted simply of a vertical pipe or spout running 
down the side from top to bottom of the bin, with 
openings through it at frequent intervals. By this 
means the grain was caused to flow equally from all 
heights and to mix in its downward course through 
the pipe. Mr. Wicksteed said this action was 
admirably shown in the model by the aid of 
coloured grain, but it would be a good thing if a 
sectional drawing were added to the other illustra- 
tions which were to be published in the Trans- 
actions for the benefit of those members who had 
not seen the model ; more especially as the mixer 
might be of value in other directions. 

Mr. Lee, of Limerick, referred to certain bins at 
that city, which were square and lined with 
wood. Another speaker asked if these silos were 
lined, as moisture was apt to condense on the brick- 
work, and thus cause heating of the grain. The 
Americans believed that no other material than 
wood should be used for constructing the silos. 

Mr. Ellington said that many years ago there 
had been fitted up on the Thames a granary known 
as the ventilating granary, which had some 
peculiar features. Perhapssome one present could 
give information on the subject. 

Mr. Carbutt said that he had had an opportunity 
of examining granaries in America, and it was not 
only the fact of grain heating in brick silos that 
caused the bins to be made of wood. In Chicago 
the land was so unstable that it required the most 
elaborate foundations to support any considerable 
weight, and the wood, being so much lighter than 
brickwork, made it preferable. Moreover, it was 
less likely to damage through settlement, and was 
more easily repaired. It would be interesting if 
the meeting could be informed what was the com- 
parative cost of the brick and wooden bins. 

Mr. Jeremiah Head pointed out that in consider- 
ing the comparative price of brick and wood silos it 
must be remembered that in America wood is about 
one-third the price that it is in England, while 
brickwork was dearer. 

Sir James Douglass said that the advances made 
in the building of light cement cylinders rendered 
it advisable to consider whether that material could 
not be advantageously used for the construction of 
the cellular part of granaries. It seemed to him 
that it was just the thing required. They had an 
excellent example in the full-sized representation of 
the Eddystone Lighthouse at the Royal Naval Exhi- 
bition. The framework of this building was origi- 
nally used in the representation of the lighthouse 
which stood in the grounds of the Liverpool Exhi- 
bition of 1886. This framing was of wrought-iron 
angles, &c. When it was determined to use this 
again at Chelsea it became a question what method 
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of the structure. Lath and plaster was proposed, 
but this was open to many objections, and it was 
decided to utilise a description of steel lattice work, 
or extended steel plate, which had been lately intro- 
duced by an American inventor, and to cover it with 
cement. The lattice work was very simply made by 
shearing a steel sheet with a number of parallel slits 
afew inches long, and in the operation the sheet 
opened out so that an open lattice was formed. 
The operation was exactly similar to that by which 
fly cages were formed out of a sheet of paper.* When 
this steelwork had good Portland cement worked 
into it there was formed a light and extremely 
strong and rigid structure which was impervious 
to moisture, and would, therefore, in this respect 
at least, be admirably adapted for silo construction. 

Mr. Westmacott, in replying for the author, 
said that iron bins had been tried both iu America 
and in this country. The first in this country were 
used in the granary referred to by Mr. Ellington 
as standing on the bank of the Thames. This was 
the ventilating granary, and was the invention of 
a Frenchman.+ The idea was to have wrought- 
iron silos, and down the middle of each of them 
there was a perforated tube through which an 
air blast was to circulate. The circulation was 
carried on by means of a fan worked by an engine. 
The air passed out amongst the grain through the 
holes in the tube, and a stream could be directed 
to any part of the grain by means of a plug which 
was suspended by a line. If it were required 
to ventilate the bottom of the silo, the plug 
was lowered to its extreme limit, whilst for 
any intermediate part it could be pulled up the 
required distance. The idea was a very pretty 
one, but, like too many French inventions, it 
was more ingenious than useful. It was found far 
better for the purpose to let the grain out of the silo 
and give it a constitutional walk round on the bands. 
An airing such as this did it most good, as the grains 
rubbed together and cleaned themselves. A small 
plant had been erected at Birkenhead, in which it 
had been tried not only to condition the grain with 
air, but to use an air blast for blowing it up out of 
the ship. This was an excellent method so far as 
keeping the grain in condition was concerned, but 
it was too expensive and was abandoned. It was 
quite true, as Mr. Cochrane had said, that space 
would be gained by using sheet-iron circular bins 
in place of the hexagonal brick silos, but the 
wrought iron was more costly and was liable to 
rust. A speaker had asked for the comparative 
cost of the wood and brick silos, and also of the 
different methods of handling grain. He regretted 
he was unable to give details on these subjects. 
It had been rightly said that the mixer described 
was a most important feature and enabled the silo 
system to be used with advantage. 


THe ExpertmMeENTAL ENGINE AND TestiING MACHINE 
AT THE WALKER ENGINEERING LABORATORIES. 
The next paper taken was that of Mr. H. S. 

Hele-Shaw, the Professor of Engineering at Uni- 

versity College, Liverpool, and was ‘‘On the 

Experimental Marine Engine and the Alternative 

Centre ‘Testing Machine in the Walker Engineering 

Laboratories of University College, Liverpool.” 

We shall shortly print Professor Hele-Shaw’s 

interesting paper in full, together with the illus- 

trations, and we will, therefore, now content our- 
selves with such a brief description of the engine 
and testing machine referred to as will enable the 
discussion to be followed. The conditions the 
author lays down as essential to an experimental 
engine are that the steam pressure must be at 
least as high as the highest in actual use. There 
must be means for conversion into triple, ordinary 
compound, compound with large ratio of expansion, 
and single engine ; together with means of varying 
the angles of the several cranks relatively to one 
another ; examples of the chief types of valves and 
valve gear; arrangements for indicating, and taking 
measurements of temperature, quantity of steam and 
water used, quantity condensed in the jackets and 
casings, and actual power developed. All these 
features must be provided for in the most complete 
manner. 

The engine at the Walker Engincering Labora- 
tories, which formed the special subject of the 

paper, is of triple-expansion type, to indicate 150 


* The method here referred to was described and illus- 
trated in ENGINEERING, vol. ]., page 102. 

+ The ventilating granaries referred to were fully 
described and illustrated in our columns at the time of 
their construction. (Vide ENGINEERING, vol. v., page 74.) 


horse-power at 150 revolutions per minute with 
a boiler pressure of 200 lb. per square inch. The 
connection of the cylinders is (1) ordinary triple- 
expansion, the steam passing from high-pressure 
to intermediate, and thence to low-pressure cylin- 
der, and from the latter to the condenser ; (2) com- 
pound with high-grade of expansion, steam passing 
from high-pressure to low-pressure cylinder, and 
thence to condenser ; (3) ordinary compound, steam 
passing from boiler to intermediate cylinder, and 
thence to low-pressure cylinder and condenser ; 
(4) single engine, using the high-pressure cylinder 
and condenser ; (5) single engine, using the inter- 
mediate cylinder and condenser. In each of these 
cases also the condenser can be dispensed with, and 
the engine worked non-condensing. The relative 
position of the cranks for all three cylinders is 
capable of alteration to any angle, so that an 
equivalent of tandem as well as the ordinary type 
can be obtained. Each cylinder iscompletely steam- 
jacketted, including covers and cylinder bottoms. 
The high-pressure cylinder is fitted with Stephen- 
son’s valve gear, the intermediate with Joy’s gear, 
and the low-pressure with Hackworth’s gear. Each 
of these valve gears has a graduated plate, showing 
the points of cut-off for different grades of expansion, 
and visible in conjunction with each gear is a full-size 
section of the corresponding slide valve working 
outside the cylinder. The surface condenser and 
air pump are of the usual form, driven by levers 
from the intermediate crosshead, with bilge and 
feed pumps on either side. The power developed 
is measured by a brakewheel, which also acts as a 
flywheel, and is capable of running continuously 
without unduly heating. Measuring tanks are pro- 
vided for condensation and circulating water ; and 
also six graduated tanks for measuring the steam 
condensed both in cylinders and jackets. The 
boiler is of marine type, with single Fox’s corru- 
gated flue and outside combustion chamber. The 
dynamometer brake consists of a band of cotton 
belting encircling the flywheel. To the inner side 
of the band are attached about 150 blocks of wood. 
Weights hang upon a rod in the flywheel pit, and 
by a novel arrangement the total weight can be ad- 
justed to any required amount without the trouble 
and inconvenience of changing these heavy weights. 
This is cffected by means of a screw attached 
to a spring balance, which is in turn attached by 
means of two flat-link chains to the crosshead 
whereby the weights are fixed to the brake band. 
Hence by turning the handwheel the whole or any 
part of the deadweight can be taken on the 
balance ; and the difference between the reading of 
the balance and the deadweight on the brake can 
be accurately determined. The other end of the 
brake band is attached to a cord, which passes over 
a 15-in. pulley whose axle works on centres; by 
this means the weight of the lower portion of the 
brake band is relieved by a constant known weight ; 
and the other weight to be subtracted in estimating 
the net effective weight, is thus accurately deter- 
mined. In order to keep the brake cool, the fly- 
wheel rim is made hollow, and cold water is caused 
to circulate continuously through it. The cold 
water entering through a pipe passes into the hollow 
rim through a second pipe, and returns when 
heated to the centre of the wheel by a third pipe, 
and finally passes away from the wheel by a fourth 
pipe to the waste. The second and third pipes 
turn with the wheel, while the first and fourth are 
fixed stand-pipes. The quantity of water supplied 
is measured by a Schénheyder meter, and the tem- 
peratures of inflow and outflow may also be deter- 
mined. The boiler is fitted with McCulloch’s circu- 
lating device, which consists of a pipe through 
which water is taken from beneath the furnace and 
around above the firebars and back to the bottom 
of the boiler ; the pipe itself, of course, making 
this circuit. 

The 100-ton testing machine at the Walker En- 
gineering Laboratories is of the Wicksteed type, 
but contains some novel features. The fulcrum 
is mounted on a cast-iron frame supported by 
four columns, which serve as guides for the shackle 
holder, and the corresponding portions attached to 
the hydraulic ram. The chief feature of the 
machine, and one that is entirely novel, is Mr. 
Wicksteed’s arrangement of alternative centres, 
whereby the machine may either be used for a 
maximum load of 100 tons, or may be made four 
times as sensitive with a consequent diminution of 
its maximum effect. One centre acts as the ful- 
crum for the machine when testing up to 100 tons, 





the knife edge of this centre being exactly 4 in. 





from the knife edge which carries the test piece. 
There is an autographic recorder for obtaining 
strain diagrams as designed by Mr. Wicksteed. 
This was described in the paper read before the 
Institution in 1886. The author has added an 
attachment for roughly estimating the load without 
the necessity of watching the vernier. 

On the conclusion of the reading of the paper the 
author added that he had recently tested the 
McCulloch circulating device, and it was found that 
the length of pipe was too great, so that it had to be 
shortened to half its original length. A stand-pipe 
had also been added, so that the head was sufficient 
to insure circulation. There had also been placed 
asmall pipe for the escape of steam. Diagrams 
were shown on the wall which gave the rise of tem- 
perature during a period of five hours after the 
fires had been lit, these diagrams showing that 
without the circulating device in use, the water in 
the bottom of the boiler was but little heated after 
even four hours ; whereas with the apparatus in 
use an equalisation of the top and bottom tempera- 
tures took place in a short period. The author 
also explained the manner in which the water was 
circulated, for cooling purposes, in the rim of the 
flywheel when it was required to use it as a brake. 
There had been great difficulty in keeping the water 
in, and making the channel in the rim water-tight, 
but they finally succeeded by means of the old- 
fashioned expedient of a rust joint. The speaker 
also made reference to the testing machine, and 
explained the autographic recording apparatus by 
means of a diagram. 

Professor Ripper, of Sheftfield, said that many 
stones were thrown at the system of technical 
education, which, in spite of these attacks, seemed 
to be increasing in favour. The Walker labora- 
tories were an example of this, and he thought, 
that, in spite of what was said, there were few 
of the older engineers who did not wish that they 
had had such facilities for acquiring that scientific 
knowledge of their profession as were now put 
within the reach of their juniors by the spread of 
technical colleges. With regard to the engine de- 
scribed in the paper, he would like to ask the author 
whether he measured the steam supply or collected 
the condensed steam in a separate vessel. He had 
found different results to be obtained by the two 
plans. It was difficult to acc.wnt for the differences 
that he had seen recorded, but there were the losses 
due to leakage from glands and p‘pe joints, and 
other causes. In this country results were some- 
times obtained on trial trips which were not borne 
out by the results of actual commercial work. Users 
of steam power would be glad to know the reasons 
for this, and he thought that the time had arrived 
when the engineering world might expect, and 
would ask for, some return in knowledge for the 
money that had been spent on engineering 
laboratories. The engine of which the author had 
control was quite exceptional in its capability of 
change, and it would be interesting some day to 
hear the results as to coal consumption, &c., of 
working under so. many different sets of conditions 
such as could be assumed by the engine. It was 
surprising how much ignorance still prevailed in 
spite of the many facilities for learning that now 
existed. Marine engineers had been forced into 
inquiring into matters by the fact that a ship had 
to carry coal for its own use, and this had led to the 
compounding of cylinders, but he did not think 
that there were half a dozen compound engines 
working in the whole town of Sheftield. To think 
of the waste of coal from this fact alone was not 
pleasant. With his engine Professor Hele-Shaw 
could change the consumption from 22 Ib. of steam 
per horse-power per hour to 40 1b. of steam, whilst 
giving off the same duty. An object lesson such as 
this was valuable and impressive to the manufac- 
turer. If you told him that the marine engine 
required only 1} 1b. of coal per indicated horse- 
power per hour whilst his own engine burnt 3 lb., 
41b., 51b., or 6 1b. of coal per indicated horse- 
power per hour, it did not strike him as something 
to be remedied, as he imagined that there were 
some inherent virtues in engines afloat which were 
not to be attained by engines on land; but if he 
was shown that the same engine can be made to 
work with a vastly superior fuel economy, simply 
by altering the conditions, it brought the fact home 
very forcibly. It would also be interesting to know 
the effect of changing cranks for which there was 
provision. The speaker was of opinion that for 
ordinary college work an engine of less size would 
be sufficient, but it was gocd to have, at any rate, 
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one engine such as this for getting exceptional 
results. 

Mr. Cochrane did not approve of the circulating 
arrangement on the boiler. There were no pumps 
to keep the water moving in the pipe, and when a 
little water got heated, it would blow out of the 
pipe all at once, and for this reason they had done 
right to shorten the pipe, and it would be better 
had the apparatus been swept away altogether. 

Mr. 8S. H. Terry pointed out that a disturbing 
element might arise through the friction of the 
stufting-box joint, on the centre of the flywheel, 
through which the circulating water was taken from 
the stationary service pipe to the moving pipe on 
the wheel, and he asked whether, in estimating the 
brake horse-power, allowance was made for the 
friction of this stufting-box. He also asked what 
provision there was for testing the efficiency of the 
boiler apart from the engine. He likewise wished 
to know if any fans had been supplied for trying 
the result of forced draught. Another speaker 
asked if the pipe used in the McCulloch circulator 
was wrought iron or copper, and of what wood 
the brake strips were made. 

Professor Ewing, of Cambridge, said that no 
one could help regarding the laboratory of Professor 
Hele-Shaw with admiration ; and in his own case he 
was afraid it was not unmixed with envy. The 
matter came home to him with peculiar force. The 
first thing to do in establishing an engineering 
laboratory was ‘‘to catch your millionaire,” but, 
unhappily for him, millionaires were scarce in the 
neighbourhood of Cambridge. Every successive 
laboratory engine became more and more expensive 
and complicated, and he had doubts whether one 
capable of so Protean a change as that described 
was quite desirable. He thought that students 
without previous knowledge would be apt to be 
confused ; and also in the matter of research, that 
results might be obtained which would not be fair 
to any one feature. He wouldsuggest that it would 
be better to have several smaller complete engines 
of distinct types. With regard to the brake, he 
would have preferred the turbine brake such as 
Professor Osborne Reynolds had at Owen’s College, 
or, failing this, a simple rope brake. The author 
had said that he had had trouble in getting the 
flywheel rim to hold water, but the speaker would 
ask why should the rim be made tight?) Why not 
leave it an open channel? In that case, when the 
wheel stopped, it was true that the water would 
come down, but that would be a beautiful object 
lesson in the action of centrifugal force by which 
the students could not fail to be impressed. He 
had had experience of the autographic recording 
apparatus on the testing machine deseribed, and 
had found it work satisfactorily, but the operator 
must work the weights with judgment and noi 
jerk them about. No doubt with a specimen 
having a sharp yield point the use of the apparatus 
wanted care, but with a hydraulic intensifier, which 
he was surprised not to see on the drawings, the 
operation was not beyond the skill of an ordinarily 
good operator. He was of opinion that nothing 
could be more satisfactory than the single lever 
testing machine as designed by Mr. Wicksteed. 

Mr. Joy was of opinion that the fact of his link 
gear being on one of the cylinders gave him an 
opportunity of dwelling upon the merits of that 
device, which he did at some length. He was of 
opinion that the man in the engine-room should be 
educated up to the higher standard necessary for 
appreciating such inventions as his link gear, aud 
he gave an instance in which he had presented a 
man with a set of drawiugs of the Joy gear, who 
had been in charge of an engine fitted with that 
device. These drawings had been very highly 
appreciated, and this fact, the speaker argued, was 
testimony to the necessity for higher education in 
the engine-room. 

Mr. Edward Reynolds said that the engine 
forming the subject of the paper would be use- 
ful for explaining the anomaly why the engines of 
ships at sea with high expansion burn more coal 
than others with lower expansion. The engine 
was called a marine engine, but it had a large fly- 
wheel in place of a propeller. The coal accounts 
of ships with equally working engines were better 
than those in which the work was more irregular. 
The better results obtained in some vessels might 
be due to the fact that they had not to develop a 
maximum of power ; for instance, a ship like the 
Majestic had to work the boilers up so as to keep 
her low pressure cylinders full, in order to get 
power and speed. Sometimes in slow boats the 





low-pressure cylinder was not doing its fair share 
of work, and this brought forward a problem in 
which he was especially interested, namely, the 
unequal wearing down of the bearings of crank- 
shafts. 

Professor Goodman, of Leeds, said that last 
summer he had made a tour in the United States 
and had visited a number of the engineering 
laboratories there. He had expected to find some- 
thing very magnificent, but the experimental 
engines were not of an exceptionally advanced 
character. There was a good one at the Institute 
of Technology, at Boston, which was fitted with 
Corliss gear. Considering the importance of this 
class of gear, he was of opinion that it should find a 
place in some of our own laboratory engines. One 
of the best things in an engineering laboratory was 
to teach the student how to set valves. He would 
like to see in all engineering laboratories an experi- 
mental engine, with wrongly-set valves, valve-rods 
of wrong length, leaky valves and pistons, while 
also there should be a means of sending water into 
the cylinders. He would then direct the students to 
take indicator cards from the engine and to diagnose 
the faults. 

Professor Goodman’s suggestion is most excellent, 
and we trust he may be able to carry it out, at anyrate 
inhisown laboratory. We can think of nothing which 
would be likely to be of more practical benefit, and 
to add more to the interest the student would take 
in his work. The barrenness of so much educational 
work arises from the absence of results—like play- 
ing whist and not knowing who wins—but Pro- 
fessor Goodman’s plan would give the course of 
study all the interest of a well-contested game. The 
most important thing in teaching is to arouse the 
learner’s interest. 

Continuing his remarks Professor Goodman asked 
if a governor had been placed on the engine, and 
he also thought the boiler small for the power re- 
quired to be developed. In the testing machine the 
provision for the alteration of the centres was an ex- 
cellent arrangement. He objected tothe autographic 
apparatus described fordrawing force-strain diagrams 
on the ground that the form of the diagram is 
entirely dependent upon the skill of the manipu- 
lator ; in testing certain materials such as steel at 
high temperatures, Delta metal, &c., the elongation 
does not proceed ata constant rate, but by fits and 
starts; it is then impossible to keep the steelyard 
floating and the natural serrations of the diagram 
are not accurately recorded, whereas other materials 
that do not behave in this peculiar manner, get the 
credit of doing so on account of the bad manipula- 
tion of the machine; the only recorders known to 
the speaker that are really ‘‘ autographic” are Mr. 
Wicksteed’s original recorder and Professor Ken- 
nedy’s apparatus. 

Professor Cawley congratulated Mr. Hele-Shaw 
on his paper. He, the author, had stated that the 
movable centres in the testing machine was a new 
arrangement, but he had designed a testing machine 
on this principle some years before when at Tokio. 
He had also devised an autographic recording 
arrangement, and it was singular that in this 
arrangement the device provided for releasing the 
connecting wire on the fracture of the specimen 
taking place, was identical with that employed by 
Mr. Wicksteed in the apparatus described in the 
paper. This, however, was fitted only on a small 
machine for wood. 

Mr. Boswell objected to the longitudinal joints 
of the boiler described being placed below the 
water line. He also asked if there was any provi- 
sion for altering the size of the firegrate in the 
boiler. 

Mr. McCulloch, replying to the criticisms of some 
of the speakers, said that his circulating appa- 
ratus which was fitted to the boiler described in the 
paper was perfectly safe, for if the pipe burst there 
would be nothing but water go into the furnace, 
and the cocks could easily be shut off, when the 
boiler would be as before. 

The author, in replying to the discussion, said 
that so many points had been raised that he feared 
he would not be able to deal with them all. Some 
speakers had asked for particulars of results ob- 
tained, but he had thought that his paper was 
already long enough. He hoped at a future time 
to give a record of some of the results. Mr. Terry 
had asked a pertinent question as to the power 
absorbed by the friction of the stufting-box on 
the centre of the flywheel. That, he thought, 
would not be a very important factor, but it 
was one which should be inquired into. There 





was no way provided for testing the economy of the 
boiler apart from the engine. It had been ob- 
jected that the engine was too Protean, and it was 
said that a simple engine would be better, but he 
would point out that there were also ordinary 
engines in the laboratory, and that every student 
was expected to make an ordinary engine before he 
he left. The hydraulic brake suggested was an 
excellent one, but very expensive. The open 
channel in the flywheel rim had been advocated for 
the purpose of containing the water to cool the 
brake, but unfortunately, the fact of his limited 
staff would compel him to give the students object 
lessons in centrifugal force, which created less dis- 
order in the laboratory, The criticism of Mr. 
Reynolds respecting the different effect of a fly- 
wheel and screw propeller was a very fair one. 
The McCulloch circulating apparatus on the boiler 
had not been regarded very favourably by some 
speakers, and the positions of the recording ther- 
mometers had been questioned. He could only 
say that it was not necessary to apply a thermo- 
meter to find out that the apparatus was doing 
something to circulate the water in the boiler 
during the period of raising steam. When 
the apparatus was not in use it was quite 
possible to keep one’s hand on the bottom of the 
boiler long after the fires had been lit, and when 
the top part had steam ; but he thought he might 
safely offer to give the boiler to any one who would 
hold his hand there after the fires had been alight 
alike time and when the apparatus was at work. 
With regard to the autographic recording apparatus 
on the testing machine, Professer Goodman’s re- 
marks were very much to the point, but he would 
point out, as a matter of fact, that the apparatus 
could be worked and the jockey weight can be well 
regulated by proper care being taken. 


MAcHINERY ON THE MANCHESTER SHIP CANAL. 

The next paper was the contribution of Mr. E. 
Leader Williams, the engineer-in-chief to the Man- 
chester Ship Canal, and was ‘‘ On some Mechanical 
Appliances Employed in the Construction of the 
Manchestcr Ship Canal.” We shall print this 
paper in full, together with the illustrations, at an 
early date, and will therefore content curselves 
with a brief extract for the present. The author 
said the maximum number of men and_ boys 
employed on the work had never exceeded 17,000, 
and about 200 horses had been used. The excava- 
tions amounted to 46} million cubic yards, of which 
10 millions were sandstone rock. It would be clear, 
therefore, that mechanical appliances had borne a 
large share of the work. There were 97 steam 
excavators and eight steam dredgers of large power. 
There had been used 173 locomotives and 6300 
trucks and wagons. The length of railway 
amounted to 228 miles of single line. The cost 
was about 6301. per mile single line. The rate of 
excavation had been from ? million to 1} million 
cubic yards per month. There were on the works 
124 steam cranes, 192 portable and other steam 
engines, and 212 steam pumps of various sizes, 
some of them large Cornish pumps. The coal used 
per month was about 10,000 tons. The author next 
proceeded to describe in detail some of the machi- 
nery used, and illustrated the arrangements by 
means of wall diagrams. It wil be evident that 
without reproductions of the latter it will be 
difficult to give more than a general idea of the 
construction, and we must therefore refer our 
readers forward to the paper which we shall 
publish in due course, and can only now give a 
very general idea of the most important machines. 
The first dealt with was the well-known Dunbar 
and Ruston steam navvy, which is made by Ruston, 
Proctor, and Co., of Lincoln. The machine must 
be familiar to nearly all our readers, and moreover 
was described and illustrated in Mr. Ruston’s 
paper read at the Lincoln meeting of the Institu- 
tion in the year 1885.* Since then some improve- 
ments in detail have been made, and Mr. Williains 
states that its power of removing hard material is 
greater than that of any other machine yet con- 
structed. Soft sandstone rock is worked without 
blasting. The buckets on the sand excavation on 
the canal have been increased to hold 2} cubic 
yards, so that two buckets will fill a large earth 
wagon. This excavator is self-propelled, but on 
very soft ground the rails require heavy timbering. 
The cost is about 1200/., and with this machine 
about 2000 cubic yards have been excavated in one 


* See ENGINEERING, vol. xl., pages 135, 178, and 202. 
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| 10501., and the working expenses are put down at 
|25s. a day. Whitaker’s excavator* is somewhat 
similar, but is a cheaper and less powerful machine. 
pee Priestman grab is also used, and in suitable 
soil will work up to 300 cubic yards per day of ten 
|hours. It is no good in hard ground, but will work 
|under water. The French and German land 
|dredgers are the most interesting machines on 
|the canal. There are four French machines by 
| J. Boulet and Co., of Paris, and three German 
|machines made at Lubeck. These are similar in 
| general principle, both being of the bucket-ladder 
\type. The structure which contains the motive 
part, which would correspond to the hull in a float- 
|ing dredger, is placed on rails on the summit of a 
| bank and the buckets work upwards on the face of 


day of ten hours, but 600 or 700 cubic yards may |is of the same type as the last-named, but is com-| «his bank. The first cost of the Frenchman is about 
be taken as a fair average. The working expenses erage light. It can perform a complete revo-| 9499; ~The best record for any of the French ma- 
1 


may be put down at about 30s. a day. The navvy|lution round its centre and therefore can beter chines is 2250 cubic yards per day. The average 


can cut its way forward only. Wilson’s excavator* | either way and is better adapted for cutting out wer 
* See ENGINEERING, vol. li., page 70. 


_ See ENGINEERING, vol. xlvii., page 411, 





corners, dressing slopes, &e, The cost is about} 
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day’s work is about 1500 cubic yards per day. The 
average daily expenses in coal, stores, and repairs, 
the latter being heavy, are about 3l. per day or 
0.48d. per cubic yard. ‘There is an engine driver 
and stoker, and on an average thirty-five men em- 
ployed round. A special locomotive is required 
through the traversing gear not being of sufticient 
power. The weight is 80 tons, and these machines, 
therefore, require an exceptionally heavy road. The 
whole machine has more than once gone bodily into 
the cutting. It will, moreover, only work in light 
soil. The German machine is made by the Lubecker 
Maschinenbau-Gesellschaft of Lubeck. The prin- 
cipal difference from the French machine is the 
wider base of the German, but this is a great 
advantage as it does not get tipped into the cutting. 
The traversing power of this machine is also sufti- 
cient. The best day’s performance “has been 
2400 cubic yards, but the average day’s work is 
1416 cubic yards with an average of 36 men. The 
weight is about 70 tons, and it is less substantially 
built than the French machine, but the first cost is 
the same, about 24001. The average cost of ex- 
cavation with both French and German machines 
does not fall much below that of steam navvies, on 
average soil about 2d. per cubic yard, while that of 
the grabs may be taken at 3d. percubic yard. The 
water jet principle is used on the canal for pile 
driving. 

On the conclusion of the reading of the paper, 
the President said that he did not think it could be 
profitably discussed, as it described arrangements 
and appliances as to the excellence of which no 
difference of opinion could arise. This was a 
view which was not held by all the members, 
but as a matter of fact time did not allow of the 
discussion being taken then. It might, how- 
ever, have been adjourned to the next meeting. 
The subject of the paper is one of the greatest 
importance at the present day, and the time of a 
meeting of the Institution could hardly be better 
spent than in discussing it. 

Mr. Tomlinson called on the author to add a few 
words. Mr. Leader Williams said that he was 
not the inventor of any of the machines described, 
and had, therefore, no prejudices. The late Mr. 
Walker, the contractor, had gone to great expense 
in providing the plant for the canal, and had 
wisely provided different machines for various kinds 
of soil and had taken advantage of Continental 
experience. The Dunbar and Ruston navvy was, 
however, their stand-by and chief tool. As a civil 
engineer he desired to bear testimony to the 
dependence which they had to place on the me- 
chanical engineer in works of the character of 
those upon which he was engaged. Many years 
before, when the Institution had done him the 
honour to elect hima member, he had little thought 
how dependent he would one day be upon the 
creations of the mechanical engineer, for he could 
never have undertaken the present work without 
those mechanical devices to which his paper had been 
devoted, After all the boiler and engine was still 
the foundation of all engineering, and the great 
enterprises of the day could not be carried on by 
hand labour alone. Nevertheless he was glad to 
say that the engine and boiler had not displaced 
the human factor, and no competent man had 
applied for work on the ship canal who had 
not been given a job ; often they would have been 
glad to get more labour than was available. 

Mr. Parry's paper, entitled ‘* Notes on the 
Liverpool Water Works, and on the Supply of 
Power by Pressure from the Public Mains, and by 
other Means,” was adjourned to the next meeting, 
and the usual votes of thanks having been duly 
passed, the sittings of the meeting were brought to 
a close. 

Tue Excursions. 

Although there were no more sittings for the 
reading of papers there were two more days— 
Thursday the 2Och and Friday the 31st ult.—of 
the meeting, and these were devoted to excursions. 
There was also a visit to be paid to the Walker 
Engineering Laboratories on the Wednesday after- 
noon. Here the members saw the experimental 
engine and testing machine which were the sub- 
ject of Professor Hele-Shaw’s paper read that 
morning. The laboratory forms a part of Univer- 
sity College. The latter is situated a little 
distance from the centre of Liverpool and does 
little to adorn the city. It is to be regretted 
that a fair site for these buildings could not have 
been selected. but doubtless land is dear in com- 
manding positions and the college has, therefore, 





been relegated to one of those monotonously ugly 
outskirts which seem the necessary adjunct of a 
modern commercial city. The main building of the 
Engineering Section of the college is a three- 
storied building in terra-cotta and grey brick. The 
interior is handsome and decorated in good taste. 
In the main laboratory, on the ground floor, is the 
100-ton testing machine and other machines of a 
smaller kind. In the main workshop are the usual 
machine tools driven by overhead shafting and long 
belts ; at the endisthe electriclightingdynamo. This 
and the machine tools are driven by a 40 horse-power 
vertical engine. Close to the latter engine is the 
experimental engine referred to in Professor Hele- 
Shaw’s paper. There isclose by also a Worthington 
pump for hydraulic experiments. The boiler- 
house contains the experimental boiler and a loco- 
motive type boiler for the general work. There 
are here also measuring tanks for feed water and a 
small forge, together with a small melting furnace 
for brass and iron. The wood-working room is 
100 ft. long. The lathes and other wood-working 
machines are driven by a 12 horse-power gas engine. 
The museum is above, but at present contains but 
few objects. The lecture hall has separate desks 
for 128 students. An apparatus room adjoins the 
lecture hall, and here models for lectures are to be 
made. Next to this is a class-room, and beyond is 
Professor Hele-Shaw’s private room, with a room 
for his assistants adjoining. There is also a 
spacious drawing hall, well lighted, adjoining which 
is a lecturer’s room and the private room of 
the assistant lecturer on engineering. There is 
also a smaller class-room and a students’ common 
room. In the roof is a photographic room. 
On the whole, as will be gathered from our brief 
description, the Walker laboratory is exceptionally 
well appointed. It has been laid out by these who 
have had some experience and a thorough appre- 
ciation of the features required. Professer Hele- 
Shaw must find it a most welcome change from the 
poor accommodation in a couple of small houses— 
hardly more than cottages—in which he had for- 
merly to carry on his labours. If the energy he 
displayed under the somewhat depressing circum- 
stances of former times may be taken as augury 
for the future, Liverpool will contribute her quota 
to the successful engineer students of the day. 


INSTITUTION DINNER. 


In the evening of Wednesday, the Institution 
dinner was held, the President, Mr. Joseph Tom- 
linson taking the chair. The dinner was so well 
attended by members and guests that the big room 
at the Adelphi Hotel was not large enough for the 
purpose, and an overflow banquet was arranged 
under the presidency of Sir James Douglass. 


Tut Mersty TUNNEL AND Latrp’s SHipyarp. 

Thursday, as we have said, was entirely devoted 
to excursions. The members were divided into 
two parties, one section going on a round of visits 
which included the Mersey Tunnel and Laird’s 
works. We have described the former on many pre- 
vious occasions, and Messrs. Laird’s establishment 
has also been the subject of several notices in these 
columns. The chief object of interest at Laird’s was 
naturally the battle-ship Royal Oak, one of the big 
first-class ships of the Hamilton programme. The 
leading particulars of these vessels are so well 
known that we need not repeat them here. There 
are also in hand in the Birkenhead works Her 
Majesty’s twin-screw torpedo gunboats Onyx and 
Renard, of 735 tons and 3500 indicated horse-power 
each ; the Ibex, a steel twin-screw fast Channel 
steamer for the Great Western Railway, 265 ft. by 
324 ft. by 154 ft., 4000 indicated horse-power, and 19 
knots speed ; a twin-screw passenger steamer for the 
Brazilian coasting trade, 220 ft. by 30 ft. by 12 ft., 
900 tons, 650 indicated horse-power ; a twin-screw 
mail and passenger steamer for the Fleetwood and 
Belfast service of the Lancashire and Yorkshire 
and London and North-Western Railways, of 
3114 ft. by 36 ft. by 153 ft., of 2000 tons, and 4000 
indicated horse-power ; a screw steamer for the 
Atlantic cattle trade, 403 ft. by 45% ft., 5000 tons, 
and 3000 indicated horse-power. In the Gilbrook 
yard are the 9 de Julio and Independencia river 
ironclads for the Argentine Government, 240 ft. by 
44ft. by 22 ft., each carrying two 24-centimetre guns 
in barbettes, four 4.7-centimetie guns, and four 3- 
pounder quick-firing guns. Since we last wrote a 
description of these works, Messrs. Laird have added 
a fine boiler factory to their establishment, out of 
which have been turned some boilers up to 75 tons 





weight. The ground covered by the buildings is 
nearly 6000 square yards. The main building is in 
three bays, the largest of which is 236 ft. long by 
53 ft. wide and 58 ft. high. 


THe Mersty Docks. 


A run through the Mersey Docks under the 
guidance of the assistant engineer, Mr. A. G. 
Lyster, also formed part of this excursion. Any- 
thing approaching an adequate description of so 
vast a work would occupy far more space than we can 
afford at present. 


Horwicu LocomotivE Works. 


The alternative excursion for Thursday was that 
to the new locomotive works of the Lancashire and 
Yorkshire Railway Company at Horwich, the 
members being conveyed from Liverpool by a 
special train provided by the railway company. 

The Horwich Works have been erected by the 
Lancashire and Yorkshire Railway for the purpose 
of renewing and repairing the locomotive stock, 
and of carrying out the mechanical engineering 
work of the line. They were commenced in 1886, 
previous to which time the site was a green field. 
Mr. Ramsbottom, the late chief mechanical engi- 
neer to the London and North-Western Railway, 
and now a director of the Lancashire and Yorkshire 
Company, and Mr. Aspinall, the present chief 
mechanical engineer to the line, have planned the 
works, and they have been especially fortunate in 
having a clear area to build upon. The result has 
been that with the accumulated experience and 
energetic management combined in these two engi- 
neers, a model works has been erected, which, though 
not quite so extensive as some similar establish- 
ments elsewhere, is certainly not surpassed for 
harmony of design and completeness of equipment. 
The land inclosed comprises 85 acres, and the 
covered area of workshops is 15 acres. For the 
transportation of materials within the works there 
are five miles of 18-in. gauge tramway, the 
haulage upon which is performed by neat little 
locomotives of a type so familiar to those who 
are acquainted with Crewe Works. The cylin- 
ders are 5in. in diameter by 6 in. stroke, and 
are 2 ft. 3} in. from centre to centre. The wheels 
are 16} in. in diameter, the frames 7 ft. 43 in. long, 
and the extreme width of the engines is 3 ft. The 
boilers are of steel, 2 ft. Sin. outside diameter, 
2 ft. long between tubeplates, and work at a 
pressure of 170 1b. tothe square inch. The tractive 
power of the engines is about 1400 1b., and their 
weight in working condition is 3.19 tons. 

The visitors were, as we have said, conveyed 
to Horwich by special train and were received 
by Mr. Aspinall, Mr. Ramsbottom afterwards 
joining the party and accompanying them through 
the works. For the present we will do no more 
than give the merest outline of what was seen. 
On arriving, the party was first taken through 
the stores which consist of a lofty well-lighted 
building. From thence they were taken to the 
boiler shops, smithy, forge, and foundries, which 
are comprised within one long building. The ma- 
chine tools in the boiler department were examined 
with great attention, there being several most in- 
teresting special tools. We could refer especially 
to a drilling machine in which three drills are 
carried on one spindle, and to a special drilling 
machine for drilling the rivet holes round fire- 
holes. Here also was a multiple drilling machine 
drilling fourteen stayholes at once through a pile 
of five copper firebox plates, thus producing seventy 
holes at one setting of the machine. A very com- 
plete arrangement for driving tapping spindles for 
tapping the holes for firebox stays on four sides of 
the firebox at the same time was also seen in use, 
It may be noted here that Mr. Aspinall drills all 
the holes in his bciler shells, and in addition to 
using cast-steel crown stays, he is now successfully 
employing steel castings for the bottom rings of 
fireboxes. There were many other interesting 
features, including the hydraulic rivetting and 
other plant. 

In the forge the Ramsbottom horizontal duplex 
hammer was seen operating on a large ingot ; and 
from this the party proceeded to the steel foundry, 
where there are three 20-ton Siemens furnaces. The 
extent to which cast steel is superseding wrought 
iron in locomotive, as in marine practice, was well 
illustrated by the patterns, moulds, and finished 
articles about. The movable sheet-iron and gas- 
heated ovens for drying moulds are an excellent 
feature here; it being found more profitable to 
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bring the oven to the mould than the mould to the 
oven. . 

The big machine shops at Horwich, which occupy 
the next range of buildings visited, are a noble 
sight, and here is some of the finest milling plant 
we have yet seen. The work turned out is of 
excellent tinish although heavy cuts are taken at 
good speed. An interesting set of machines in this 
department consists of those devoted to finishing 
locomotive cylinders, the manner in which these 
are dealt with by Mr. Aspinall differing materially 
from ordinary practice. The system adopted is an 
admirable one for securing accurately interchange- 
able work, and we hope on a future occasion to say 
more about it. 

The brass foundry, lamp shops, signal shops, 
coppersmiths’ shops, and other departments were 
next visited, and the visitors were then taken 
to the erecting and repairing shops, which consist 
of a building one third of a mile long. It would be 
useless in this brief notice to attempt to give even 
the names of the many interesting appliances in 
this shop. There were a large number of locomo- 
tives in all stages of construction. The paint shops, 
testing rooms, and other minor departments were 
finally visited. The members were entertained at 
a luncheon, after which some interesting speeches 
were made, Mr. Ramsbottom and the President 
giving reminiscences of the early days of railway 
enterprise. 

We hope on a future occasion to deal with the 
Horwich Works in the more complete manner 
which their importance well merits. 


Tae LiverProoL OVERHEAD RaILway. 

This interesting and novel work, which was also 
down on the programme of the first day of the 
meeting, was visited by several members on their 
return from Horwich. We shall give some par- 
ticulars of this undertaking at a future date. 


THE MANCHESTER SuiIp CANAL. 


Friday, the last day of the meeting, was devoted 
entirely to an excursion over the Manchester Ship 


Canal. The members left Liverpool for Man-‘ 


chester in the morning. On arriving at the 
Pomona Docks end of the canal Mr. Leader 
Williams received the members and the party 
was conducted on board a special train. They 
were then taken down the line of works, stop- 
pages being made at the most interesting points. 
Some of the locks are well forward and the party 
was enabled to get a good idea of their massive pro- 
portions and examine the method of working of 
the sluices. The excavators and other machines 
described by Mr. Leader Williams in his paper were 
seen at work. The railway diversions attracted 
attention, many of the members being loud in 
their praise of the splendid work put into this 
part of the undertaking. At Warrington there was 
lunch, after which the inspection of the works was 
renewed, the excursion terminating at Runcorn. 
We have already given many pages of description 
to this great work, and shall probably give very 
many more before it is completed. We need say 
nothing further, therefore, in connection with the 
present visit, excepting that the trip was thoroughly 
successful. 

The same thing may most certainly be said of the 
meeting at large, and many members will doubtlass 
look back on the Liverpool gathering of 1891 as a 
pleasant and profitable episode in their professional 
career, 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 123.) 
Om STEAMERS. 

Tue last paper read at the meeting was that by 
Mr. George Eldridge ‘‘On the Weak Points in 
Steamers carrying Oil in Bulk, and the Type which 
Experience has shown to be the most suitable for 
the Trade.” This paper we published in full in 
our last issue. 

The first speaker in the discussion was Mr. Swan, 
of Armstrong, Mitchell and Co.’s Walker Ship- 
yard. He agreed with the author that it was in 
local strains that the difficulties arose, ‘and that 
the general scantling was sufficient, but he did not 
agree that the keelson, i.e., the lower plate of the 
longitudinal bulkhead, should be continuous. A 
good deal had been learned during the five or six 
years since these steamers had been introduced, 
but the general features held good. In one of their 





earlier steamers there was leakage at the keel butts, 
but this arose from the fact that it was not fore- 
seen that the single butt was not sufficient for oil. 
They now used a lap joint or double butt stzaps. 
For angles it was better to use the broad angle, 
which gave plenty of room for the rivets, rather 
than the double angle. It was better both for the 
rivetting and caulking. He was surprised to read 
Mr. Eldridge’s remarks as to expansion trunks, 
and he by no means agreed with hisremarks. The 
bunkers gained were of much use, and though the 
coal might not be handy to the stokehold, it could 
easily be carried along by light overhead railways. 
He also joined issue with the author in regard to 
filling up the empty space between the double 
bulkhead. The author had said that the spaces 
between the double bulkheads, on the fore side of 
the machinery space in the after part of oil-carry- 
ing vessels, were described as water spaces in the 
early days of oil steamers, and the intention was 
that, when the vessel was filled with oil, these 
spaces, for greater safety, should be filled with 
water. Cases had occurred where these spaces had 
not been filled, and leakage had taken place. The 
author had said that oil had found its wayamong bun- 
ker coals, thereby occasioning considerable danger. 
The author had also been of opinion that had this 
space been filled with water this could not have 
occurred, as the oil would have floated on the sur- 
face of the water and could easily have been re- 
moved. Mr. Swan was of opinion that the author 
was wrong in his contention, and that the space 
should be empty, or, at least, not filled with water. 
The effect of filling the space was to throw the 
stram on the last bulkhead, whilst if empty the 
strain was put on the inner bulkhead. If, there- 
fore, there were any leakage it would go into the 
space only, and would accumulate to the height of 
a few inches, or a few feet at the most. As a 
matter of fact he never knew of a case in steamers 
which had passed through his hands in which it 
was possible to smell the oil in the engine-room. 
He agreed with the author, however, in the opinion 
that the space should extend over two frames, in 
place of one, as was now the custom; and the 
space might then be used for some other cargo. 
The author had referred to one design of vessel, 
which was illustrated by a cartoon on the walls, 
having a patent double bottom. The author said 
that this had not proved satisfactory, for though 
originally intended to be an empty space when the 
vessel was filled with cargo, it was ultimately used 
as a cargo space. Experience, the author said, had 
shown that such confined and dark places were 
extremely dangerous in vessels used for carrying 
petroleum in bulk, as they were liable to become 
filled with gas from the oil. Mr. Swan said it was 
a rule that cargo should not go in ballast tanks, 
and the vessel in question was constructed to meet 
this. He quite objected to a double space, but 
this was a conical bottom, which was best if there 
must be a double bottom. He would rather, 
therefore, say that the necessity had passed away 
than the arrangement was satisfactory. 

Mr. Martell said the paper was very satisfactory, 
because there was an uneasy feeling among under- 
writers that there was great risk of damage, and 
great expense in repairing oil steamers, It was 
reassuring to know that these effects could be 
traced to local causes which could be remedied, and 
not to fundamental reasons which it would be difli- 
cult to overcome. He thought that Mr. Eldridge 
had pointed out the principal defects in construc- 
tion, and that there would be less chance of damage 
in future. He agreed with Mr. Swan that there 
was no necessity for carrying the deep keel-plate 
continuously through the length of the vessel, sup- 
posing the angle irons making the connection with 
the transverse bulkheads were large enough, and 
the number of rivets were sufficient. As to the 
continuous bulkheads, Mr. Martell agreed witk the 
author in his remarks. There was a vacant space 
in the angle, and when the vessel was inclined, and 
also in pitching and ’scending, the oil goes up to the 
top of the trunk, and the more oil the greater 
stress. He agreed that the pan-headed rivet swollen 
under the head was the best form, and superior to 
the plug-headed rivet. He had known of a ship 
rivetted with plug-headed rivets on the Clyde, 
which had to be re-rivetted with pan-headed rivets. 
He agreed with the author as to the necessity of 
filling the space between the double bulkhead with 
water. He had had reports from Lloyd’s inspectors 
that oil had leaked through and soaked the coal ; 
this was a source of great danger, and to guard 





against it the space between the bulkheads should 
be filled with water. If the outer bulkhead were 
not strong enough to withstand the pressure, it 
should be made stronger. The primary thing was 
safety from leakage to the engine space. He agreed 
with the author that the experience which had been 
gained had enabled designers to see the weak points 
in construction, and they would know how to 
remedy them, so that steamers carrying oil in bulk 
would become the safest ships afloat. 

Mr. Cray said that the double bulkhead could be 
made a source of additional strength, as the two 
parts could be connected by short girders. In: his 
opinion oil vessels should be constructed on easy 
lines, It would be well to remember that a ship 
well designed for carrying refined petroleum in 
bulk was not necessarily a good vessel for crude 
oil or naphtha transport. Refined oil was a safe 
cargo compared to the other two. 

Mr. Craig was surprised that the plug-headed 
rivet wascondemned. He had built five steamers 
with that form of rivet, and they had been per- 
fectly satisfactory. He had also made a number of 
experiments, and had satisfied himself that it was 
the best form. As to what had been said respect- 
ing local connections, he thought the designers had 
not appreciated the importance of local strains, and 
had put in too few rivets. The first vessels built 
had been tested too highly, the head being 25 ft. 
above the main deck. This was too severe, but 
with 15 ft. they would stand the test without leak- 
age, but an increase of 3 ft. to 4 ft. would cause 
rivets to fly, &c. The tests, however, were now 
more reasonable. The speaker wished to empha- 
sise the fact that this industry of carrying oil in 
bulk was going to be one of enormous dimensions. 
He believed that the Suez Canal authorities were 
about to allow these tank steamers to pass through, 
and in that case the trade would receive a great 
impetus. 

Mr. Eldridge, in replying briefly to the dis- 
cussion, said that in spite of what had been said, 
he still retained his belief that the deep keel-plate, 
which was connected to the flat keel-plate, should 
be continuous throughout the whole length of the 
vessel, and should not be abutted against the 
transverse bulkheads in the way generally adopted. 
If the keel-plate were not carried through, there 
was a loss of strength, and leakage would follow. 
The author gave instances of this which had come 
within his knowledge. 

With the conclusion of the discussion of this 
paper the sittings of the meeting concluded, it only 
remaining for the usual votes of thanks to be 
passed. 


THE Excursions. 


During the three days of the meeting there were 
various excursions. The first of these was on 
Thursday, the 23rd ult., when the members visited 
the Royal Naval Exhibition, and dined together in 
the evening, Lord Brassey taking the chair. On 
Friday, the 24th ult., there were two excursions. 
The first on the list was to the Albert Docks, where 
the P. and O. Company provided a lunch on board 
the Carthage; a Jarge number of members went 
down, and the trip was very successful. The alter- 
native excursion for Friday afternoon was of a more 
business-lixe nature; a train was arranged to leave 
Fenchurch - street at 1.10, to take the party to 
Samuda’s yard. Here the members found lunch, 
H.M.S. Scylla and Sappho, and various objects of 
interest. It was pleasant to see the old Poplar 
yard once more the scene of activity. The Scylla 
and Sappho are second-class cruisers, each of 3400 
tons and 9000 horse-power. The Sappho is being 
engined at Millwall, and the Scylla is still on the 
slips. 

Pres Samuda’s the visitors made their way to 
the Thames Iron Works, where the cruisers Grafton 
and Theseus, each of 7350 tons and 12,000 horse- 
power, are in progress. The name of Theseus is 
classic at Blackwall ; for it was at Green’s historic 
yard, just across the creek, there was Luilt the 
noble old battle-ship of that name, which once bore 
Nelson’s flag. 

Saturday was set apart for the grand excursion 
of the meeting. A special train left Victoria Sta- 
tion at 9 o'clock in the morning to convey the 
members to Chatham, where they were to go over 
the Royal Dockyard, the Board of Admiralty hav- 
ing graciously accorded special permission for the 
purpose. We gave a very full description of 
Chatham Yard when the members of the Iron and 
Steel Institute visited it during the London summer 
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meeting of 1886,* and as there have not been any 
changes of importance since, it is unnecessary we 
should repeat ourselves on this occasion. One of the 
chief features of the meeting was that with which it 
concluded. Mr. Yarrow had promised to send a first- 
class torpedo boat down to Chatham to bring back 
by water those members who were so adventurously 
disposed as to wish to view the estuaries of the 
Thames and Medway, and to sniff the savoury 
odours of the upper reaches of the metropolitan 
river from so novel a platform. Torpedo boats are 
not designed to carry heavy deck loads, and remem- 
bering the fate of the two French torpedo boats at 
Cherbourg, a few qualms might have been felt from 
a metacentric point of view. There was a stiff 
breeze in the morning, and the prospect of ‘‘the 
lop off the Nore” we believe deterred one or two; 
but the majority boldly faced the passage; and were 
rewarded by being present at what was probably 
the quickest trip ever made between Chatham and 
London. The vessel had the holiday appearance of 
the Gravesend boat on a Whit Monday, rather than 
a wicked torpedo boat; and probably no vessel of 
her class has been put to a more severe stability 
test. It is needless to say that Mr. Yarrow was 
perfectly satisfied that the boat would stand the 
test, or she would not have been put through the 
ordeal. 

On the whole the meeting was highly successful, 
and the whole arrangements were carried through 
without a hitch, A London meeting, which in- 
cludes a dinner and excursions, always throws a 
great strain on the executive; there being no local 
committee, as in the case of country meetings, to 
undertake the conduct of these matters. It is 
therefore additionally creditable that the arrange- 
ments should all have been so satisfactory on the 
present occasion. 





THE MASONIC TEMPLE, CHICAGO. 

ConsIDERABLE interest just now attaches to the city 
of Chicago, which so many visitors from Europe propose 
to visit during the year 1893, and wonderful, if vague 
stories are in circulation, as to the unique character of 
many of the buildings in this great city. That these 
stories are at least well founded, the illustrations which 
we publish on pages 143, 146, and 147 will sufticiently 
prove. The Masonic Temple, which is now in an 
advanced stage of completion, is on the corner of State 
and Randolph-streets, and is the work of Messrs. 
Burnham and Root, architects. The building extends 
170 ft. on State-street to a 40-ft. alley and 113 ft. on 
Randolph-street to a 25-ft, alley. The height from the 
side-walk to top of coping is 274 ft. It has no fewer 
than twenty stories, and contains 5,436,000 cubic feet 
in building, exclusive of the inner court. The street 
fronts are of dressed granite up to the sills of the 
fourth story windows ; above that, of terra-cotta and 
brick of a grey and mottled colour to match the 
granite. 

Figs. 2 to 5 convey some idea of the foundation 
arrangements of this vast building; they are con- 
structed on the system peculiar to Chicago, and of 
which the auditorium, already Henatabed and de- 
scribed by us, is a good example. They consist of a 
large number of independent platforms, the sizes of 
which are regulated so as to give an equal load on 
each ; these platforms are made of timbers laid close 
together, and supporting double rows of steel railsand 
T girders, upon the top of which the baseplates for 
the columns are placed. The positions of these 
columns are indicated in Fig. 2, from which it will be 
seen that most of the weight is carried by them, while 
they are protected by the masonry piers that inclose 
them. 

The first ten stories are to be devoted to shops 
accessible from a foot balcony 10 ft. wide continuing 
around the inner court and provided with shop 
windows for display of goods, The eleventh to sixteenth 
stories inclusive are to be used for offices; the seven- 
teenth, and thence to the top, are for masonic purposes. 
Masons will have four halls 50 ft. by 111 ft., besides 
banquetting halls, lodge, chapter, commandery and 
consistory rooms, &c. Fourteen passenger eleva- 
tors, see Fig. 6, are arranged in a circular curve at 
rear of the main entrance. There are also two freight 
elevators. All the balconies have floors and soffits of 
marble and mosaic ; the columns showing in court are 
covered with alabaster; all the interior metal is of 
bronze finish highly ornamented. The inside court is 
to be lined with marble throughout. On the roof 
there is a promenade 100 ft. by 120 ft., covered with a 
skylight and inclosed with glass. The interior court is 
continued up through this, To furnish light, heat, and 
ventilation, a battery of seven 150 horse-power 
boilers are provided. = 

All the piers have steel columns inside, which carry 


* See ENGINEERING, vol, xlii., page 427. 


ROOF-TRUSS FOR MASONIC TEMPLE, CHICAGO. 
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the floor loads. With the exception of six piers, the 
whole building above the fourth floor is carried on the 
columns, and these six only carry their own weight. 
A 25-ton girder 43 ft. long runs over entrance at the 
fourth floor to take the load of the arch, this being 
done to prevent damage by any possible inequality in 
settlement. Two systems of vertical bracing run 
through the narrow way of the building from top to 
bottom, one each side of the elevators. These rods 
run through two floors and cross one column. In the 
Chicago Hotel, now nearly completed, which is similar 
in construction, and in which this system of bracing 
was used for the first time, it was found that these rods 
are of very great value in stiffening the building. The 
columns are made in two story lengths and adjoining 
columns break joints at alternate stories. 

Fig. 6 gives a good idea of a typical story. The 
centre is occupied by the semicircle of fourteen eleva- 
tors, which run from the ground floor to the summit, 
the landings being large and convenieut, as will be seen 
from the plan. The staircases, which are almost 
unnecessary, though they are still retained, are in 
front of the elevators, and beyond is a wide corridor 
and vestibule extending to the front of the building. 
The rest of the floor is divided into shops, of which no 
less than thirteen are arranged for on each floor. On 
each side of the semicircle of elevators is a freight 
elevator for serving the shops on the various floors. 





Fig. 7 is a half-plan of the top story; the stairways 
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and elevators here give on to an open court, leadin 
in front to a large masonic room, and on the right an 


left to a vast range of lavatories and to the barbers’ 


shops. 

The ironwork is contracted to be done September 1, 
1891, and the entire building completed and ready for 
use May 1, 1892. Five weeks after the contracts were 
signed, the foundations using 700 tons of rails and 
beams, and about 4500 cubic yards of concrete, were 
entirely completed, and most of the basement columns 
were set in place. Two cars of granite from quarries 
in Maine were also on the ground at this time. The 
late Mr. Root designed the exterior of the building. 
Mr. Burnham designed the interior arrangement. 
E. C. Shankland, M. Am. Soc. C.E., engineer of 
construction to Burnham and Root, designed the iron- 
work; Mr. George B. Whitney, who superintended 
the erection of the Rookery and Home Insurance in 
this city, and the Society for Savings in Cleveland, is 
superintendent; Messrs. A. Gottlieb and Co. are con- 
tractors for the ironwork ; Messrs. Estrada, Kenyon, 
and Gray, of Pittsburg, Pa., who inspect all the 
ironwork used in the firm’s buildings, are inspectors of 


both mill and shop work. Figs. 8 to 14 are details of 


the roof construction, and require no explanation. 

The entire drainage is carried through the building 
by a system of vertical risers, about one-half of which 
connect directly to the street mains by piping suspended 
at the ceiling in basement, The remainder of the 





“ 














“# 








Aue. 7, 1891.] 


ENGINEERING. 151 








WILLEY’S BOAT DISENGAGING APPARATUS AT THE NAVAL EXHIBITION. 


(For Description, see Page 152.) 
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risers connect by a system of underground piping, 
with two 50-gallon Shone ejectors located in a pit 
underneath the centre of the building from which the 
sewage is forced to the street sewer. This is necessi- 
tated, as it is desired to keep the café portion of the 
basement entirely free from pipes, and as the base- 
ment floor is about 2 ft. 6 in. below street sewers. 
All drainage from the boiler-room and other parts of 
basement is therefore also carried to the ejectors. 
Each office and store of building is supplied with a 
wash basin provided with running water. The general 
toilet-room of building containing sixty-four closets 
is located upon the nineteenth floor, where is also a | 
large barber shop. There are also toilet-rooms in base- | 
ment, and on third and twelfth floors, and these con- | 





basins. 





tain from eight to eighteen closets as wellas numerous ; at least one pump of such service being out of duty at 
all times, so that any accident can in no way interfere 
All vertical pipes in building, both for water supply | with the operation of the plant; but in case of emer- 
and drainage, are carried in pipe spaces left for same. | gency, such as fire in neighbouring buildings, their 
The piping throughout is of wrought iron with screw capacity may be increased above the stated amount 
joints and fittings. The water supply of building is|and the pumps used with great efficacy. The pumps 
pumped from the city supply by pumps in the base-/are all operated by automatic governors, keeping a 
ment to two tanks in the attic, having a combined | uniform head on tanks without attention. ie 
capacity of 7000 gallons, and from these tanks is} For the lighting of the building there are distri- 
carried throughout the building. In the attic are| buted throughout it about 7000 16 candle-power incan- 
also located four compression elevator tanks having a | descent electric lamps. These are operated by a plant 
total capacity of 18,500 gallons. For elevator service | of six dynamos having each a capacity of 1000 lights. 
and water supply service seven pumps are required, Power is distributed to the dynamo from two engines, 
having a total capacity of from 2000 to 3800 gallons of | and by means of a single line shaft to which each of 
water per minute. This capacity, however, admits of | the dynamos and engines is belted. Each of the 
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engines is of the high-speed type, with automatic fly- 
wheel governor, and has an indicated horse-power of 
375 at a cut-off of one-fourth stroke, and is capable of 
developing 500 horse-power without undue straining. 
As it is calculated that, except on unusual occasions, not 
more than two-thirds of the entire 7000 lights will be 
required at any one time, it will be seen that no acci- 
dent to any one of either dynamo or engines or to the 
line shaft, can appreciably interfere with the perfect 
lighting of the building. The wiring also ia distri- 
buted through the building from two sets of mains, 
and these are cross-connected and are of such size as to 
render exemption from danger from accident to any 
part of service. 

For heating of the building are required about 40,000 
square feet of radiator surface, all of which is direct 
radiation. Steam is supplied upon the ‘‘ overhead ” 
system. A 16-in. main supply runs directly to the 
attic and there branches, running around outside walls, 
and is tapped off for connection to descending risers 
which supply radiators. The water of condensation 
runs down these distributing risers, and returns toa re- 
ceiving tank located under the basement floor, and from 
this is pumped to the boilers. So far as is possible all 
exhaust steam is used in heating, and what steam is 
taken direct from the boilers is reduced in pressure. The 
exhaust steam passes first through a feed-water heater 
and from this to the open air in summer, and to the 
heating system in cold weather. For the power and 
heat required, there is provided a battery of eight 
horizontal tubular boilers having in the aggregate a 
nominal rating of 1000 horse-power; this amount 
being, as in other cases, sufficient to render absolute 
immunity from danger of any accident requiring the 
stoppage of any one part of the plant. 

Another remarkable structure in Chicago may be 
referred to here. This is the Tacoma office building, 
erected some time since by Messrs. Holabird and 
Roche. This building is not so high as the Masonic 
Temple, as it has only twelve stories besides the attic 
and basement, 

Work was begun June 1, 1888, and the building 
was ready for occupancy on May 1, 1889. The 
foundations consist of a sheet of Portland cement con- 
crete about 20 in. thick, on which rest I beams of 
various sizes, from 12 in. to 24 in. deep, and concrete 
is filled in between the beams, which are all thoroughly 
coated with Portland cement. The foundations are 
constructed with ee piers, the weights of 
the various portions of the floors and superstructure 
being carried down by columns and the foundations 
for these columns being isolated. The beam construc- 
tion consists of steel I beams rivetted at all con- 
nections, thereby making the building very rigid and 
guarding againstsmall cracks from varying settlements. 
The exterior front walls consist of a mere screen of 
4 in. of brickwork with 8 in. to 12 in. of hollow tile 
backing. 

The inner walls consist of brickwork, and tiles 
supported at each floor upon I beams and lintels, 
which are conected with columns inside of the brick 
facing, thereby avoiding the heavy walls which would 
be necessitated if the weight were carried to the 
foundations by brickwork ; the columns carry all of 
this weight directly to the foundations. 

The brickwork is secured to the ironwork by copper 
anchors so that it forms a mere enamel to the support- 
ing steel construction. The rest of the construction 
consists of the ordinary I beams with hollow tile 
floor arches and hollow tile partitions, making the 
entire structure as near absolutely fireproof as pos- 
sible, the stairways being of iron with marble treads, 
and the elevator inclosures also of iron. No wood- 
work is used in the building, except for architraves 
around doors and windows, sashframes, doors, and 
wood floors in the offices. The roof of the building 
consists of hollow tile supperted on steel I beams ont 
covered with a composition felt and gravel roof. The 
building has two walls at right angles to each other, 
through the centre of the building, which act as wind 
braces. 





ENGAGING AND DISENGAGING GEAR 
FOR SHIPS’ BOATS. 

Tue device which we illustrate on page 151 has 
been designed by Mr. D. H. Willey, of ‘Tynemouth 
Villa, Lodge-road, Southampton, to overcome the diffi- 
culty which is experienced in simultaneously freeing 
a boat from its connections with the davits. As our 
engravings show, the apparatus consists of two similar 
fittings in the shape of special hooks which are fixed 
to the bow and stern ofa ship’s boat or the thwarts by 
a bolt through the keel. These hooks are shown in 
p>sition ia Fig. 1 and in detail in Fig. 2. 

They are, it will be seen, provided with hinged 
tongues which open freely inwards to permit the 
passage of the link of the davit tackle, but can 
only turn in the other direction when the sliding 
bolts A A are drawn back. When the boat is con- 
nected to its tackle, however, these bolts are drawn 
forward, locking the tongues of the hooks, and 
are held in this position by connecting together those 








belonging to two opposite hooks by lengths of 
chain as indicated in Fig. 2. These chains are con- 
nected by a slip coupling, the details of which are 
shown in Fig. 3. 1t consists of a couple of hinged 
levers, which, when in the position shown in the 
figure, prevent the withdrawal of a tongue connected 
tothe otherchain. By reversing the position of these 
levers, however, this tongue is freed, and the sliding 
blocks of the hooks move out under the pressure of the 
tongues, which fly open and simultaneously release the 
links connected to the davit tackles. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig Iron Market.—With the exception of one 
or two forward lots of Cleveland and hematite iron, busi- 
ness was at a complete standstill in the iron ‘‘ring ” last 
Thursday forenoon. Operators turned their attention to 
hematite warrants, which they successfully hammered 
down to the extent of a few coppers. The price of Scotch 
iron was a shade easier, but that of Cleveland iron was 
unchanged. Scotch warrants were a little more active in 
the afternoon than they had been for some days pre- 
viously, due to the arrangement of some contracts 
closed three months ago, and which fell due on Friday. 
In all, some 3000 tons changed hands, all at 
slightly higher prices. Hematite iron was also again 
a weak market, the price falling to 49s. 9d. per ton cash 
sellers. Cleveland was likewise easy in tone, though 
values were not much altered. At the close the settle- 
ment prices were—Scotch iron, 47s. 44d. per ton ; Cleveland, 
40s. 44d.; hematite iron, 49s. 9d. per ton. There was 
again an almost idle forenoon meeting of the ‘‘ring” on 
Friday. Only one transaction was noted as the business 
done, and yet there must be somewhere near a hundred 
members of the Pig-Iron Association. At the afternoon 
meeting, however, a little more business was done. 
Scotch iron opened at sellers’ closing prices of the preced- 
ing day, but receded, and closed 3d. per ton lower. There 
were no transactions in Cleveland iron, but holders were 
firm at Thursday’s final quotation. Hematite iron was 
weak, and fell 4}d. further, being 105d. down on the two 
days. At the close the settlement prices were—Scotch 
iron, “47s. 14d. per ton; Cleveland, 40s. 44d. ; hematite 
iron, 49s. 3d. per ton. As Monday was Bank holiday, 
the iron market was not open. Business was resumed 
yesterday, but there was not any increase in the volume 
of business, nor did Monday’s holiday engender an 
optimist view of the situation, as prices were lower all 
round. Scotch iron relapsed to 47s. per ton; and Cleve- 
land and hematite iron declined, respectively, 14d. and 
2kd. per ton. In the afternoon hematite iron declined 
in price to 48s. 9d. per ton, on some free hammering 
by tho ‘‘ bears ”’—marking a fall of 1s. 6d. per ton on 
the week. The only business reported in the after- 
noon was a single lot of hematite iron. This com- 
modity seems to have gone out of favour for the time in 
consequence of the limited demand for steel through the 
strike in the Clyde shipbuilding yards. All efforts to 
break the price of Scotch iron are steadily met by a strong 
house which appears to have a commission to support 
Scotch iron at 47s. per ton. One lot at 46s. 11d. per ton 
was sold yesterday afternoon. Cleveland iron was not 
further altered in price, which closed at 40s. per ton 
buyers. The settlement prices at the close were—Scotch 
iron, 47s. per ton; Cleveland, 40s. 14d.; hematite iron, 
48s. 9d. perton. Scotch warrants improved this forenoon 
to 47s. 1d. per ton cash, but business was quiet. Hematite 
iron was unchanged at 48s. 9d., but Cleveland further re- 
ceded 14d. per ton to 40s, One transaction in hematite iron 
constituted the business done in thecourse of the afternoon. 
The market was flat and business was difficult to carry 
through, unless by making concessions in price. A further 
fall of 1d. in the price of houuaibe iron was established, 
but Scotch and Cleveland iron remained unchanged in 
price. The following are the prices of a few of the brands 
of makers’ iron, No. 1: Gartsherrie and Summerlee, 
58s. per ton; Calder, 58s. 6d. ; Glengarnock, 59s. ; Lang- 
loan and Coltness, 60s. ; Shotts (shipped at Leith), 60s. ; 
Carron (shipped at Grangemouth), 62s. per ton. There 
are 73 blast furnaces in actual operation, as compared with 
80 at this time last year. Last week’s shipments of pig 
iron from all Scotch ports amounted to 8159 tons, against 
11,851 tons in the corresponding week of last year. They 
included 400 tons for the United States, 985 tons for 
Canada, 195 tons for India, 185 tons for France, 1500 tons 
for Italy, 265 tons for Germany, 425 tons fur Holland, 185 
tons for Belgium, 225 tons for Spain and Portugal, smaller 

uantities for other countries, and 3069 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 504,535 tons, as compared with 
507,261 tons yesterday week, thus showing or the past 
week a decrease amounting to 2726 tons. 


The Stecl Trade.—This branch of trade is suffering 
much from the suspension of labour in the shipbuilding 
yards on the Clyde, as the pressure for the delivery of 
steel plates, angle bars, &c., is almost entirely stopped. 
The Newton Works of the Steel Company of Scotland 
are tolerably well occupied, but the Blochairn establish- 
ment of the same company is entirely at a standstill. 
Other works are rapidly drifting into the same condition 
for want of local orders. 


The Pipefounding Trade.—Founders are running out 
of the extensive orders for pipes booked fully a year ago, 
and only small orders are filling their place. 

Local Coal Trade.—The coal trade is remarkably brisk 
at the moment and last week’s prices are being well main- 
tained. The shipments keep well up, which is an encou- 
raging feature. Fears are entertained, however, that the 


dispute on the Clyde, if continued much longer, may 





seriously affect the position of coalmasters. On account 
of the deadlock in the shipbuilding trade dross is a per- 
fect drug in the market, and concessions are being made 
in price so as to secure orders. Splint is in good demand, 
and main coal is firm and going off well. To-day’s prices 
at Glasgow Harbour are as follow: 
F.o.b. per Ton. 
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Fifeshire Coal Trade.—There was a very active coal 
export trade at Burntisland Harbour during last week, 
the shipments coming up nearly to 20,000 tons. During 
the month of July, notwithstanding an unusual propor- 
tion of idle days, owing to the holiday season, the coal 
shipments reached a total of 64,883 tons, as compared 
with 52,305 tons in the corresponding month of last year. 
Appearances promise a continuance of the existing 
activity, and as the miners have now fully resumed work, 
more regular supplies than there have been of late may be 
reckoned upon. Of the output last month 26,648 tons 
went to Germany, and the rest went to Denmark, Sweden, 
Russia, Norway, France, and Belgium. 

Clyde Shipbuilding Trade.—The effect of the labour 
disputes amongst a section of the men employed in the 
shipbuilding yards on the Clyde, combined with the fair 
holidays at all the riverside towns, is visible in the 


limited output of new shipping during the month of 
July. During the preceding month the output was 
nearly 41,000 tons, whereas in the course of the past 


month there were only thirteen vessels launched of an 
aggregate of 12,851 tons. In July of last year the output 
was only 3014 tons more, but in the corresponding month 
of 1883 the new shipping put into the water amounted 
to 31,144 tons. For the past seven months the output 
amounts to 182,876 tons, being 11,539 tons under that of 
the corresponding period of last year, and 43,263 tons 
short of that of the same seven months of 1883, Com- 
pared with the same period of 1887, however, this year’s 
output shows an increase of 81,145 tons. Seven of the 
vessels last month were steamers of a total of 4274 tons 
—a very small average; and the other six vessels were 
all sailing ships, aggregating 8577 tons. .The new con- 
tracts closed during that month did not amount to more 
than about 10,000 tons. 


Prices of New Shipping on the Clyde.—First-class steel 
passenger steamers may now be contracted for on the 
Clyde at from 23/. to 27/. per ton gross register, and steel 
— steamers at from 11/. to 13/. per ton gross register, 
or from 7/. to 91. per ton deadweight, el steel sailing 
ships can be placed at from 71. 7s. 6d. to 91. per ton. 


Important Steamship and Engineering Contracts for 
Greenock.—It is stated that the well-known engineering 
firm of Messrs. Rankin and Blackmore, of the Eagle 
Foundry, Greenock, have just contracted to build a com- 
bined saloon passenger tender and tug for the Fleetwood 
service of the Lancashire and Yorkshire and the London 
and North-Western Railway Companies. This vessel, 
which is to be fitted with a pair of Rankin’s patent com- 
—- disconnecting engines, is to be built by Messrs. 

eath and Co., of Rutherglen. Messrs. Rankin and 
Blackmore have also received an order from a firm of 
shipowners in Melbourne to supply them with a set of 
Rankin’s patent quadruple-expansion engines of about 
800 indicated horse-power. 


Extension of the North British Ratlway in the North.— 
The subject of making overtures directly to the directors 
of the North British Railway to extend their railway 
system from its present terminus near Montrose all the 
way to Aberdeen came before a meeting of the Town 
Council on Monday, when Bailie Lyon moved that with- 
out further delay the: council approach the directors of 
the North British Railway, and suggest to them the pro- 
sims of running either a coast line to Aberdeen or of 

ringing the present line first to Culter and thence divert- 
ing it to Aberdeen, or alternately of running from that 
place a branch line through the neglected valley of Kin- 
cardine o’ Neil and on to Tarland. Bailie tose re- 
minded the council that Aberdeen was the natural 
terminus of the North British system, that the income 
derived from the passenger traffic was very large, and 
that the community of Aberdeen was entitled to adequate 
station accommodation, which it did not possess at pre- 
sent. He did not advocate a separate station at Aberdeen 
for the North British Railway, for if there was to be a 
station at all it must be a general station. Mr. James 
Tulloch seconded the presentation of the memorial, which 
was agreed to. 


New Engincer of the Glasgow and South-Western Rail- 
way Company. —The directors of the Glasgow and South- 
Western Railway Company are to be congratulated on 
the appointment by them of Mr. William Melville, 
of the Caledonian Railway, as chief engineer of their 
system, for that gentleman has had an extensive expe- 
rience of railway work. He was in theservice first of the 
North British Company, having entered the Edinburgh 
offices as a lad 224 years ago, and he carried out 
amongst other works on that system the enlargement 
of the Glasgow terminal station at Queen-street, and 
the new railway and pier at Craigendoran for the 
coasting traffic. Nine years ago he became chief assis- 
tant to Mr. George Graham, the engineer of the 
Caledonian Company, and while with him he has been 
identified with several important undertakings. He 
superintended the construction of the Greenock and 
Gourock Railway and wharves, which we fully illustrated 
and described eighteen months ago, and later was engaged 
doubling the lines into the Central Glasgow Station of the 
company. 














AAACN Ftd A pasar OARS SA tara 


Aue. 7, 1891.] 


_ ENGINEERING, 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The. Cleveland Iron Trade.—Yesterday the weekly 
market was by no means numerously attended, being 
somewhat of the holiday kind, and little business was 
done. Sellers were more inclined to dispose of iron than 
they have been during the past week or two, but they 
experienced no small amount of difficulty in finding pur- 
chasers. Buyers took a very gloomy view of prospects, 
and did not care about placing more orders than they 
were obliged to do, expressing the belief that they will 
shortly be able to secure iron at cheaper rates than are 
now ruling. Yesterday some sellers asked 40s. 6d. for 
orompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
Put there were others willing to dispose of that quality 
for 40s. 3d., and buyers as a rule would not even give the 
latter figure. There was not much doingin Middlesbrough 
warrants, but consumers of iron who did not require 
special brands preferred buying warrants, which were once 
more cheaper than makers’ iron. They opened at 40s. 1d. 
and closed 403. cash buyers. The lower qualities of iron 
were only in moderate request. Grey forge was quoted 
36s. 9d. and No. 4 foundry 37s. 9d. Hematite pig iron 
was very quiet and the price of local brands was rather 
below what we last quoted. About 49s. was asked for 
mixed numbers of makers’ iron and buyers were few. 
To-day the market was idle and quotations were weak. 
No.3 Cleveland pig was obtainable at 40s. 3d. for small 
lots, but makers stated that the ruling quality was very 
scarce and as a rule would listen to no such figure. 
Middlesbrough warrants were quiet but steady at 40s. 
cash buyers. It is impossible to fix a quotation for for- 
ward delivery of iron, as nobody appears to care about 
doing business further ahead than a few weeks, and buyers 
are certainly justified in holding off, as the outlook for 
the future is undoubtedly very unsatisfactory. As a 
rule a fair number of Continental orders come to hand at 
this season of the year, but it is said that this year there 
are very few inquiries from Continental firms, and at pre- 
sent trade for autumn is anything but promising. 


The Make and Disposal of Pig Iron in Cleveland.—This 
(Wednesday) evening the Cleveland Ironmasters’ Associa- 
tion issued from their offices here their usual monthly re- 
turns, showing the production and disposal of pig iron in 
the North of England during July. The statistics show 
that at the end of last month there were 151 blast furnaces 
built, 88 in operation, against 153 furnaces built, and 103 


blowing at the end of July, 1890. The make of pig iron | 1 


last month reached 214,270 tons, of which 124,965 tons 
was Cleveland pig and the remainder hematite, spiegel, 
and basic iron. ‘The total output in June was 213,045 
tons, being 1225 tons below the production of last 
month. On July 31, the total stocks of pig iron stood 
at 273,130 tons, of which 154,572 tons was in the public 
stores and the rest in the hands of makers. At the end 
of the previous month the total stocks were 268,282 tons, 
or 4848 tons more than at the end of July. During last 
month the iron in the public stores was increased by no 
less than 13,949 tons, but makers’ stores show a consider- 
able reduction. Shipments of pig iron during July only 
reached 70,521 tons—a decrease of 7523 tons on the pre- 
vious month, but an increase of 5004 tons as compared 
with July last year. 


Manufactured Iron and Steel.—These two important in- 
dustries are in a very dull and unsatisfactory state. Many 
firms are now getting short of work, and new orders are 
most difficult to secure. Common iron bars are 5/. 10s. ; 
iron ship-plates, 5J. 10s.; steel ship-plates, 5/. 17s. 6d. 
iron angles, 5/. 5s. ; and steel angles, 5/. 10s. to 5/. 12s. 6d., 
all less the customary discount for cash. Heavy steel 
rails remain at 4. 5s. net at works. There are some firms 
who would not refuse rather less than the foregoing 
figures for a good order. 


e 





NOTES FROM THE SOUTH-WEST. 

Cardiff.-The steam coal trade has been dull, but prices 
have. at the same time, shown little change. The best 
qualities have been making 14s. to 14s. 3d. per ton. 
Household coal has exhibited a downward tendency ; 
No. 3 Rhondda large has been quoted at 12s. 6d. to 13s. 
per ton. The patent fuel trade has shown little —- 
or improvement. The demand for coke has been dull; 
foundry qualities have been quoted at 19s. 6d. to 20s. ; 
and furnace ditto at 18s. per ton free on board at Cardiff. 


Babbacombe.—The construction of a cliff railway here 
will be commenced in the autumn by Mr. G, Newnes, 


Bristol Tramways.—The half-yearly report of the 
directors of the Bristol Tramways and Carriage Com- 

any, Limited, states that the gross receipts for the 

alf-year amounted to 36,0507. 18s. 8d., while the working 
and general expenses and renewals were 29,9602. 4s. 7d., 
leaving a balance of 6090/. 14s. 1d., which it is proposed 
to appropriate as follows: Interest on 4 per cent. mort- 
gage debenture stock, 878/. 17s. 2d. ; dividend at the rate 
of 6 per cent. per annum (free of income tax), 4950/. ; 
balance carried to leased premises redemption fund, 
2611. 16s. 1ld. The directors have let a contract for the 
construction of the Ashley Hill and Horfield extensions, 
as well as for numerous additional passing places within 
the city, which will add materially to the efficiency of the 
system. They have also included in the contract the 
reconstruction and doubling of that portion of the St. 
George’s line which will still be worked by horse power. 
As to the remainder of the St. George’s section and the 
extension to Kingswood, which will be worked by cable, 
the directors and the company’s engineer are now engaged 
in settling the preliminary details preparatory to entering 
into a contract for the works. 





The Severn.—The accounts of the Severn Commissioners 
for the year ending June 30, 1891, show that the receipts 
amounted to 15,164/. 0s. 7d., including 81757. 4s. 8d. from 
tolls and 5766/. 1s. payable by the Great Western Rail- 
way under its guarantee. There is a balance in hand of 
6411. 3s. 5d. The principal items of expenditure were 
dredging and maintenance of works, 2362/. 11s. ; wages of 
toll collectors, lock keepers, &c., 1177/. 4s. ; interest on 
mortgages, 88537. 10s. 11d. 


London and South-Western Railway.—The ratio of the 
working expenses to the traffic receipts upon this system 
stood in the first half of this year at 54.82 per cent., as 
compared with 53.63 per cent. in the first half of 1890. 
Arrangements have been made for commencing new curve 
lines between Poole and Hamworthy Junction and be- 
tween Fulwell and Teddington, authorised by the Lon- 
don and South-Western Railway Act 1890. Widening 
works between Waterloo and Nine Elms have been 
brought into use with the exception of a short length 
which only awaits the completion of a bridge now being 
constructed over the Westminster-road. A second line 
of rails has been opened for traffic from Northoe to IIfra- 
combe ; this pcos Jo the doubling of the Ilfracombe 
line. The directors of the Southampton Dock Company 
have made proposals for the sale of that undertaking to 
the London and South-Western Company ; these pro- 
posals are now under the consideration of the board. The 
expenditure on capital account in the first half of this year 
was 217,930/. ; of this capital 143,691/. was incurred upon 
lines opened for traffic, and 43,835/. for additional working 
stock. At the close of June, 1891, the company owned 
566 engines, 373 tenders, 3141 vehicles used in the coach- 
ing department, and 9164 vehicles used for the convey- 
ance of merchandise and minerals. The expenditure 
incurred in the maintenance of ways, works, &c., in the 
half-year ending June 30 this year, was 148,627/., as com- 

ared with 148,080/. in the first half of 1890. The cost of 
ocomotive —— in the first half of this year was 238,5211., 
as compared with 223,879/. in the corresponding period of 
1890. The cost of carriage and wagon repairs aa renewals 
in the first half of this year was 68,125J., as compared with 
62,9000. in the first half of 1890. The length of line main- 
tained in the first half of this year was as follows: Six 
lines, 2 miles 69 chains; four lines, 14 miles 16 chains ; 
three lines, 14 miles 61 chains; two lines, 567 miles 
8 chains ; single line, 212 miles 58 chains; making an 
aggregate of 811 miles 52 chains. The aggregate distance 
run by trains in the first half of this year was 6,401,755 
—” as compared with 6,220,518 miles in the first half of 
890. 


Barry Dock and Railways.—The directors recommend 
a dividend for the past half-year at the rate of 11 per 
cent. per annum, carrying 5000/. to the reserve fund, and 
38001. forward. The dividend for 1890 was 10 per cent. 


Railway Extension.—A new line from Andoversford to 
Cirencester was opened for passenger traffic on Saturday. 
It provides a direct route from Manchester, Liverpool, 
and the north to Southampton and Portsmouth. 


Engénecr Students.—The Lords of the Admiralty have 
directed that in the course of training of engineer students 
at Keyham, their employment on work afloat should be 
in the third and fourth years of their training instead of, 
as now, in their fifth year. 


The Electric Light at Taunton.—An electrical exhibition 
was opened on Saturday at the depot of the Taunton 
Electric Light Company, by Field-Marshal Sir Linton 
Simmons. Several — for employing water as a 
means of generating electric power are on view at the 
exhibition. It may be noted that a gentleman living 
near Taunton is now deriving sufficient motive power from 
a stream near his residence to secure the continuous light- 
ing of his house by electricity. Another feature of the 
exhibition is a complete and compact installation for the 
illumination of a dwelling house or factory. At the same 
stand sewing machines, lathes, and ventilating fans can 
be seen at work driven by electric motors. 


Taff Vale Railway.—The balance available for dividend 
on the ordinary stock and shares of this company for the 
first half of this year is 99,627/., as compared with 
111,890/. available for the first half of 1890. The directors 
have charged the revenue of the past year with the cost 
of three new locomotives, amounting to 6750/. A Bill 
promoted by the Barry Dock and Railways Company for 
the purpose of obtaining direct access into Cardiff and 
Cardiff Docks has been passed ; the Taff Vale Company 
has obtained running powers over the new lines. The 
Great Western Railway Company has also conceded 
running powers over its riverside branch at Cardiff. The 
expenditure on capital account in the first half of this year 
was 76,2591., viz., on lines open for traffic, 48,0947. ; on 
working stock, 28,1657. The outlay for working stock 
was made up as follows: Eleven tank engines, 24,6501. ; 
twenty-five goods trucks, 1878/. ; ten mineral brake vans 
16402. At the close of June, 1891, the company own 
183 locomotives, 117 tenders, 239 vehicles used in the 
coaching department, and 2529 vehicles used for the con- 
veyance of merchandise and minerals. During the six 
months ending December 31, 1891, it is proposed to 
expend 10,965/. for further coaching and wagon stock, 
and 20,250/. for further locomotives. The cost of locomo- 
tive power in the first half of this year was 85,531/., as 
compared with 67,0917. in the first half of 1890. The cost 
of carriage and wagon repairs in the first half of this year 
was 8895/., as compared with 14,545/. in the first half of 
1890. The outlay for maintenance of way, works, and 
stations in the first half of this year amounted to 24,866/., 
as compared with 27,674/. in the first half of 1890. The 
length of line maintained in the first half of this year was 
as follows: Six lines, 9 chains; five lines, 114 chains; 
four lines, 12 miles 514 chains; three lines, 11 miles 33} 





chains ; two lines, 43 miles 24 chains; single line, 44 
miles 67 chains ; and sidings (single), 119 miles 9 chains ; 
making an aggregate of 231 miles 454 chains. The aggre- 
gate distance run by trains in the first half of this year was 
1,768,650 miles, as compared with 1,712,985 miles in the 
first half of 1890. 





LAUNCHES AND TRIAL TRIPS. 

On the 17th July the s.s. Trouvor, built by Messrs. R. 
Craggs and Son, Middlesbrough, for the Russian Steam 
Navigation and Trading Company, was taken out for 
loaded trial at the measured mile and gave a speed of 
94 knots, which was considered satisfactory. The engines 
have cylinders 20 in., 33 in., and 54 in. in diameter by 
36 in. stroke, and have been built by Messrs. Westgarth, 
English, and Co. 





The s.s. Induna, built by Messrs. Hall, Russel, and 
o.. of Aberdeen, under the inspection of Messrs. 
Flannery, Baggallay, and Johnson, a London and Liver- 
1, ran her speed trial on the 18th July. The Induna 
1s 190 ft. long, 28 ft. beam, and 13 ft. 2in. deep. Her 
engines are of the triple-expansion type, taking steam at 
160 lb. pressure with cylinders 15 in., 24 in., and 39 in. in 
diameter by 30 in. stroke, a power which is capable of 
giving increased speed when necessary to save daylight, or 
for any other reason, and it is estimated that under ordi- 
nary steam she will prove economical. The trial was in 
every respect a successful one, the ship and machinery 
performing in a very satisfactory manner, and a speed of 
10.77 knots was obtained. 


The new steamship Sedgemoor, built for Messrs. W. 
Johnson and Co. by Messrs. Thomas Royden and Sons, 
on the Mersey, ran her trial on the 20th July, when a 
speed of 15.7 knots was attained on the measured mile. 

he Sedgemoor is 425 ft. long by 46 ft. broad by 32.6 ft. 
deep. Her engines are of the tri-compound type, with 
cylinders of 30 in., 49 in., and 81 in. in diameter with a 
5-ft. stroke. Steam at a working pressure of 180 Ib. is 
supplied by three steel boilers. 





A steamship named the Kingswell was launched on 
July 22nd from theshipbuilding yard of Messrs. Osbourne, 
Grahame, and Co., North Hylton, for the Kingswell 
Steamship Company, Newcastle-on-Tyne. The vessel 
has been designed to carry about 3600 tons deadweight, 
and at a good speed. The dimensions of the vessel are: 
Length between perpendiculars, 290 ft. ; breadth, 38 ft. ; 
depth of hold, 22 ft.6in. The engines are of the triple- 
expansion type, with cylinders 22 in., 35 in., and 574 in. 
in diameter by 39 in. stroke, and are fitted with steam 
starting and reversing gear. The boilers are large, and 
built of steel for 160 lb. working pressure, and, as well 
as the engines, have been constructed by Messrs, George 
Clark, Limited, Southwick Engine Works. 





On Saturday, July 25, Messrs. R. Smith and Co., 
Lytham, Lancashire, delivered to the United Alkali 
Company, Widnes, the first of three small screw steamers. 
On the measured mile at Liverpool a speed of 8 knots 
was easily obtained. Length, 75 ft. ; beam, 19 ft. Gin. ; 
depth, 8ft. 6in.; on a draught of 7 ft. will carry 110 
tons. The engines are compound surface condensing, 
13 in. and 26 in. by 16in. stroke, and steel boilers for 
100 lb. working pressure. 





Messrs. Fleming and Ferguson, shipbuilders, Paisley, 
launched on July 28 a steel ecrew steamer, built to the 
order of the Canadian Government, and tmtended for 
coast service. Her dimensions are 190 ft. by 31 ft. by 
14 ft. 6 in., and her armament will consist of swivel guns 
with equipments complete. The vessel has been built to 
the highest class, and during construction has been under 
the supervision of Mr. Lawrence Hill, Glasgow, sur- 
veyor for the Canadian Government. The vessel will 
be fitted by the builders with a set of their patent 

uadruple-expansion engines of 1000 horse-power. As 
she left the ways she was named the (Quadra. 








PoLLUTION OF THE AIRE AND CALDER: SooTHILy 
NeruEr Daeatnace.—The Local Board of Soothill Nether, 
near Dewsbury, have accepted tenders for the execution 
of the scheme of drainage designed by Mr. Malcolm 
Paterson, M. Inst. C.E., Bradford, amounting to the 
sum of 10,1007. The district is a manufacturing one with 
a heavy discharge of trade refuse of a very noxious kind 
from woollen factories. At present there are practically 
no drains except rubble surface channels designed for top 
waters; andthe scheme consists of (1) about12,000 yards of 
brick and pipe sewers, gathered into two outfalls to a single 
point by gravitation, of which nearly one-half will be laid 
through private landsunder difficult circumstances ; and (2) 
works for the treatment of both domestic and trade refuse. 
The system will be lime precipitation in tanks, and deep 
filtration through four acres of alluvial silt well adapted 
for the purpose. The lime-mixing machinery is designed 
to be entirely automatic, including the preparation of the 
lime powder, the agitation of the milk of lime, and the 
blending with the sewage, the whole being worked by 
sewage power. In view of the agitation now going on in 
the Aire and Calder basin, and the impending appoint- 
ment of a Conservancy Board to check the abnormal 
pollution of these industrial rivers. this scheme, going as 
it does to the root of rivers pollution, is worthy of 
attention ; and the example of the Board may well be 
followed. 
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450 HORSE-POWER COMPOUND ENGINE 


CONSTRUCTED BY THE MASCHINENFABRIK BUCKAU, 











appears admirably well adapted for the work it is doing | 


WE illustrate above by two views, a compound con- 
in the Exhibition. | 


densing engine of 450 horse-power, made by the 
Maschinenfabrik Buckau, and shown in the Machi- 
nery Hall of the Frankfort Electrical Exhibition, 
where it is used to drive a large Siemens and Halske 
dynamo which is coupled direct on to the shaft. The 
diameter of the high-pressure cylinder is 25.59 in., and 
that of the low-pressure 37.40 in,, the length of stroke 
being 27.5 The normal working speed is 130 re- 





THE FRENCH NAVY.—No. XIII. 
THE ‘*‘ MaRcEAv.” 

THE Marceau, the last ironclad completed and added 
to the French Navy, was put in commission at Toulon 
in April last, and has lately left that town to join the 
French squadron of the north at Brest. The original 
designs of this ship were prepared by M. Huin, 
of the French Department of Naval Construction, but 
since the laying a of the keel in the year 1882 they 
have been very considerably modified, and many im- 
provements have been introduced. 


27.56 in, 
volutions per minute, and at this rate, and with a 
steam pressure of 150 1b., the indicated horse-power is 
about 450; at the Exhibition, however, the speed is | 
not so high, as the dynamo to which it is coupled has 
a rate of 100 revolutions per minute. As will be seen 
from the engravings, the arrangements of this engine 





AT THE FRANKFORT 





Both ship and engines were constructed by the cele- 
brated French firm, the Société des Forges et Chantiers | 
de la Mediterranée, the former at their shipyard in La | 
Seyne, and the latter at their engine works in Mar- 
seilles. The ship was five years in construction on the | 
stocks, was launched in May, 1887, and not having | 
been put into commission until the present year was | 
thus nearly nine years in construction. She is a bar- 
bette belted ship of somewhat similar design to the 
Fuench ironclads Magenta, now being completed at 
the Toulon arsenal, and the Neptune, in construction 
at Brest. 

The hull is constructed partly of steel and partly 
of iron, and has the principal dimensions as follows: 
Length, 330 ft. at the water-line ; beam, 66 ft. outside | 
the strain on the crankshaft. Theair-pump is worked | the armour; draught, 27 ft. 6 in. aft.; displacement, | 
by a lever coupled to the crosshead of the high-pressure | 10,430 English, or 10,600 French tons. The engines 
connecting-rods. As will be seen from the illastration, | are two in number, one driving each propeller; they 


is somewhat peculiar; the high-pressure cylinder is 
placed below and to the right of the low-pressure 
cylinder ; steam is admitted te each cylinder by 
similar piston valves, and the piston - rod of the 
low-pressure cylinder passes through an opening made | 
between the high-pressure cylinder and its valve, this 
opening being packed as shown at top and bottom. 
For convenience of removing the smaller piston the 
lower cover of the cylinder is made in two parts, the 
outer part being a ring made in one piece with the 
stufting-box of the low-pressure piston-rod ; when the 
inner part has been removed, the outer ring can be 
drawn down and turned round out of the way. The 
weight of both pistons, piston and connecting-rods is 
made identical to secure uniform working, and reduce 








the general design of the engine is compact, and it| are of the vertical compound type, and on the speed 


Ps 





EXHIBITION. 


MAGDEBURG. 





trials developed 11,300 indicated horse-power under 
forced, and 5500 indicated horse-power under natural 
draught, the former power giving a speed of 16.2 
knots per hour with 90 revolutions per minute. The 
boilers are eightin number, of the cylindrical marine 
type, and work at a pressure 85.3 lb. per square inch. 
During the trials the steering powers of the ship were 
found to be excellent, but the bow wave is said, by 
one critic, to have been very great. 

The ship is completely belted with Creusét steel 
armour, which varies in thickness from 9 in, forward 
to 17? in. amidships. In addition to this belt the 
ship is protected by an armoured deck of 34 in., whilst 
the barbette gun towers are protected with 153 in. 
steel armour with a hood of 24 in. to protect the men 
against machine gun fire. As a further means of in- 
suring the life of the ship in combat and also against 
accidents at sea, the Marceau is divided into 102 
water-tight compartments and is fitted with torpedo 
defence netting. There are two masts each carrying 
double military tops; and a conning tower is mounted 
on each mast, from either of which the ship may be 
worked in time of action, and both of which are in 
telegraphic communication with the engine-rooms and 
magazines. Provision is made for carrying 600 tons 
of coal, which, ata speed of 10 knots, should be suf- 
ficient to supply the boilers for a voyage of 4000 miles. 

The armament of the Marceau is good for the ton- 
nage of the ship and consists principally of four guns 
of 34 centimetres (13.39 in.) of the French 1884 model, 
having a weight of 52 tons, a — of 28} calibres, 
and being able to pierce 30 in. of iron armour at the 
muzzle. The projectiles weigh 924 lb., and are fired 
with a charge of 387 lb. of powder. The muzzle velo- 
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“ TYNWALD.” 


ENGINES OF THE LIVERPOOL AND ISLE OF MAN TWIN-SCREW STEAMER 


CONSTRUCTED BY THE FAIRFIELD 
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THE LIVERPOOL AND ISLE OF MAN TWIN-SCREW STEAMER “TYNWALD.” 
CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GOVAN. 
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Fig. 1. Prorire. 
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| city has been calculated to be 1968 ft. per second. 
|The guns are entirely of steel and are mounted on 

Canet carriages in four barbette towers, one forward, 
| one aft, and one oneach side amidships. On the firing 
| trials both the guns and all the Canet machinery, for 
| working the guns and hoisting the ammunition, gave 
| very great satisfaction to all present at the time. In 
| addition to the above four heavy guns there are, in the 
| broadside battery, sixteen guns of 14 centimetres 

(5.51 in.), eight on each side, and a gun of equal 
|calibre is mounted right forward on the same deck. 

The armament is completed by a large number of 
| Hotchkiss quick-firing and revolver guns and four tor- 
| pedo tubes, one forward, one aft, and one on each side. 
| The crew of the Marceau has been fixed at 600 men, 
| and the cost is stated to have been about 770,000/. 








THE ISLE OF MAN TWIN-SCREW STEAMER 
““TYNWALD.” 
| Durtne the comparatively short summer season, 
|and during the Lancashire holidays, 300,000 people 
| are landed each year at Douglas on the Isle of Man to 
| enjoy the fine scenery on Manxland, and to participate 
| in the pleasure associated with that freedom from con- 
| ventionality which is perhaps one of the distinguishing 
characteristics of the place as a holiday resort. This 
result has in large measure been attained by the splendid 
facility for transport afforded by the steamship com- 
panies and by the harbour authorities at Douglas, who 
have constructed a pier costing 100,000/., and at which 
12,000 passengers are easily landed in one day. Of 
the paddle vessels sailing from Barrow and Liverpool 
we have written as each successive steamer entered 
the competition for public patronage, and now we 
place on record the details of the first high-speed twin. 





156 


ENGINEERING. 


[Auc. 7, 1891. 








screw steamer built for the service. It is also the first 
vessel of the type sent from the Fairfield establish- 
ment. Of this vessel, named the Tynwald, we give a 
profile and deck plans on page 155, an opus of 
stern, showing the method of supporting the brackets 
for propeller shafting (Fig. 5), while on the two-page 
plate are illustrations of the twin triple-expansion 
engines. 

The Tynwald is 265 ft. long, 34 ft. 6 in. beam, and 
14 ft. 6 in. depth moulded, the gross tonnage bein 
946 tons. The desire of the owners to put the vesse 
alternatively on two distinct services required special 
arrangement of the saloons. Running between Liver- 
pool and the Island there was no necessity for sleeping 
accommodation, as the passage can be made in about 
three hours ; and the ship had to be suited to carry 
immense crowds. But as the owners wished on 
special occasions to run the vessel from Glasgow to 
Manxland it was necessary to so arrange the saloons 
as to admit of sleeping accommodation being provided 
on these occasions. On the Liverpool run the vessel 
will carry from 800 to 900 passengers. A spacious 
promenade is an indispensable desideratum, and the 
upper or shelter deck has been made flush from stem 
to stern, the only obstructions in addition to the 
engine and boiler casings, and the deck and cargo 
working machinery, being a small deck-house aft 
with special state rooms, ticket and post offices, and 
the companion way to the saloons below. On the 
main deck forward is a sheltered promenade for 
second-class passengers, while on the lower deck 
below are dining saloons, the sofas of which may be 
improvised for sleeping accommodation. At the 
extreme after end of the main deck (Fig. 3) is the 
first-class saloon, with the ladies’ room forward on 
the starboard side, and, there being no alley way 
forward, the ladies’ lavatories are provided on the 
starboard side of the engine casing. On the port side 
are the gentlemen’s lavatories and smoking saloon and 
bar, The dining saloon is aft on the lower deck with 
ladies’ room forward. In the two saloons and ladies’ 
rooms sofa berths can be arranged to accommodate 
252 passengers. The crew and petty officers are 
accommodated in the forward part oftheship. As the 

rofile shows, the vessel is divided by transverse bulk- 

eads into seven water-tight compartments, and there 
are double bottoms. She has six large boats and several 
rafts. 

The twin-screws are revolved by separate triple- 
expansion engines, steam being supplied by two 
double-ended boilers. Each boiler is placed fore and 
aft, and each has a separate uptake and funnel. There 
are three stokeholds, and to ventilate them and supply 
sufficient air for the furnaces there is in each a 6-ft. 
fan, driven by an independent engine running at 250 
revolutions. These have been supplied by Messrs. W. 
H. Allen and Co., London. The boilers are of steel 
and adapted for a working pressure of 160 lb. to the 
square inch, They are 16 ft. in diameter and 18 ft. 
long, and there are eight furnaces in each boiler, 16 in 
all, the diameter of each furnace being 3 ft. 44 in. 

The cylinders of the main engines are 22 in., 36 in., 
and 57 in. in diameter respectively, with a piston stroke 
of 3ft. The high-pressure cylinders are each fitted 
with a piston valve, and the intermediate and low- 
pressure cylinders with double-ported slide valves, 
all of which are worked by the usual double eccentric 
and link motion valve gear, by which the cut-off 
can be varied as required. All the shafting is forged 
of Siemens-Martin mild steel of the best quality, each 
of the three separate cranks being built up. The 
condensers are placed at the outsides of the engine- 
room, and the air, feed, and bilge pumps are be- 
tween the engines and the condensers and worked 
by levers from the low-pressure engine crosshead. 
There are two centrifugal pumps each worked by a 
separate engine for circulating water through the 
condenser, and these are so arranged that they can 
be connected to the bilges in the event of an acci- 
dent to the ship. In the engine-room there is fitted 
an auxiliary feed donkey of the duplex type and made 
by the Fairfield Company. This pump has all the 
usual connections so that it can be used for feeding 
the boilers from the hot-well, for filling the fresh-water 
tanks, for pumping from the bilges, or from the sea as 
a fire-engine. The engines are arranged in the ship 
with the starting platform between them; and the 
handles for working the throttle valves, starting valves, 
reversing gear (Brown’s combined steam and hydrau- 
lic), and drain cocks are brought together at one end 
of the platform, so that the engineer in charge can 
readily control both engines. The two sets of engines 
are bound together by two beams bolted to the framing 
of each engine, as shown in the engraving. This 
feature was introduced into the design for steadiness. 

The method of supporting the propeller shaft 
brackets is interesting, and we reproduce a photograph 
which indicates the arrangement adopted. Instead of 
the A frame forming part of the same forging as the 
stern frame, the Fairfield Company have built up the 
supporting arms of steel plates rivetted together as is 
clearly shown in Fiz. 5. There is an advantage in cost 
and with less risk in undiscovered flaws in material. 





An interesting change has been made in the steam 
pipes. Cases of copper steam pipes bursting when sub- 
jected to high pressures have not been infrequent, and 
Mr. A. Laing, the engineering director on the Fair- 
field Board, with characteristic desire to advance engi- 
neering practice, has been devoting much attention to 
this question lately. He has made very exhaustive 
tests with lap-welded iron steam pipes of all diameters, 
but principally of 10 in. diameter and Zin. thick- 
ness of material, made by Messrs. A. and J. Stewart 
and Clydesdale, Limited, and the results have been 
such as to induce him to introduce these into vessels 
recently built by the company. We do not intend 
here to enter at length into these results, as we hope 
later to publish them in detail, but it may be stated 
that the pipes only burst at a hydraulic pressure of 
3000 lb. to the square inch. The iron pipes were intro- 
duced into the St. Tudno, a paddle steamer somewhat 
similar to the Cobra, illustrated and described by us in 
vol. xlviii., page 150, and which on trial attained the 
very satisfactory speed of 20} knots on the measured 
mile, the mean being 19.16 knots. The result of prac- 
tical working in this steamer was satisfactory, and 
when designing the machinery of the Tynwald Mr. 
Laing induced the owners to adopt iron steam pipes. 
A simple and effective expansion joint has been fitted. 

The Tynwald was tried on the Clyde about a month 
ago and on two runs on the mile, the one with and the 
other against the tide, the mean speed was 19.38 
knots—the maximum was 19} knots—and the indi- 
cated horse-power developed was 5200, the steam pres- 
sure being 160 lb., and the vacuum 28 lb. Since that 
time the vessel has made several runs from Liverpool 
and from Glasgow to the Isle of Man, and has main- 
tained a steady sea-going speed of between 18 and 19 
knots. 





REFRIGERATING MACHINES FOR MILK. 
To THE EpIToR OF ENGINEERING. 

Sir,—Could any of your readers kindly inform me 
what kind of refrigerating machine I ought to get for 
freezing large railway churns of milk ee cream’? The 
cold-air machines are much cheaper than the ammonia 
ones, and I am anxious not to go to too great an expense 
with what would toa great extent be an experimental 
plant, and at the same time I do not want to get an 
inefficient machine and troublesome to keep in order. I 
have two to four horse-power available, and it is wanted 
for a country dairy where no skilled labour is available. 
Also what arrangement of the cold chamber would be 
most efficient for freezing the cans of milk, and how long 
would the engine have to go to freeze one to three churns 
holding twelve to seventeen gallons of milk ? 

I shall be much obliged for any information that any of 
your readers are kind enough to give. 

Yours faithfully, 
RicHarD P. Fuce. 
Glenally, Youghal, County Cork. 








MR. W. B. ADAM’S RADIAL AXLE BOXES, 
To THE EviTor OF ENGINEERING. 

Sir,—1. As in recent practice in locomotive construc- 
tion outside axle boxes appear to be coming in again for 
leading and trailing wheels, I would ask why the above- 
named box has not found the favour it used to have some 
time back, and I would be much obliged to any readers 
of your valuable paper who can give me reasons for their 
being so discarded ? 

2. These boxes seem to me sosimple in construction and 
to have done such excellent work on the engines they 
were fitted to (see a paper by Mr. Cross on ‘‘ Locomotive 
Engines for Ascending Steep Inclines in Conjunction with 
Sharp Curves,” in the Proceedings of the Institution of 
Civil Engineers, 1863-64, vol. xxill., page Ng that their 
absence from locomotive stock now would lead one to 
suppose that some great objection attained to their use. 

3. Ceteris paribus: Axle boxes outside the frames 
would seem to be preferable to those inside, else why 
should tenders and carriage and wagon stock be so fitted ; 
the boxes themselves are cheaper and lighter, they keep 
the oil better, and are all round more convenient to get 
at ; longer and easier springs may be used, and the engine 
thereby rendered more pliable, and as there is no restric- 
tion to the size of the journals they are well fitted for the 
leading end of inside cylinder locomotives. 

4. The design of the radial box above mentioned is so 
well known that more need not be said, and allowing the 
usual inside frames and boxes to the driving axle the 
arrangement of the radial box is not likely to be so ex- 
pensive as the bogie, with its separate frames, springs, 
axle boxes, and centre casting. 

5. I do not object to the bogie, quite on the contrary ; 
but I do not see at present why the above type of axle 
box should not give just as easy riding, and be at the 
same time less costly and heavy. 

6. The question may now be asked, Why do bogies 
inveciahhy bans inside frames and boxes for inside cylinder 
locomotives, and not outside ? 

Apologising for trespassing on your space, and hoping 
to get some information on the above-mentioned points, 

beg to remain, Sir, yours faithfully, 
“raANncis C. B. BurcEss, 
Asst. Mech. Engr. Kistna Bridge. 

[Radial axle boxes are now in very extensive ny WN 
on engines and carriages, particularly on the London and 
North-Western Railway, where Mr. Webb many years 
ago introduced an arrangement of this kind which gives 


excellent results. Mr. Webb’s type of radial axle box 
which has many practical advantages over the original 
arrangement of Adam’s box, has several times been illus- 
trated in our columns.—Eb. E.] 





THE COMMITTEE OF RESEARCH ON 
FRICTION. 
To THE EpIToR OF ENGINEERING. 

Srr,—I beg leave to call your attention to the fourth 
report of the Committee of Research on Friction of the 
Institution of Mechanical Engineers, published in your 
issue of April 17, 1891, page 478, and in which you will 
find the following statement, which is evidently a mis- 
wording, but which it is important to correct, because 
viewed from the point of view of abstract mechanics, 
the statement, if it were true, would imply a manifestly 
erroneous mode of proceeding ; it is as follows: 

‘* The coefficient of friction was obtained by dividing 
the friction in inch pounds by the product of the load 
multiplied by the area of the bearing.” 

It is perfectly clear that the coefficient of friction can 
only be obtained by dividing the product of resistance 
multiplied by space traversed, by the product of load 
multiplied by space traversed, and an examination of the 
tables shows that this is really the manner in which the 
coefficient of friction was obtained. But as the wording 
of the paragraph quoted tends to throw discredit on the 
subject taken as a whole, it is well that it be rectified. 

The explanation which the Committee have given of the 
reason why the mechanical work of friction has been 
taken to be equal to the total resistance multiplied by the 
% of the radius of the bearing surface may be more expli- 
citly demonstrated in the following manner: Let p be 
the resistance per unit of surface and 7 the variable radius 
of that surface, the resistance offered by an infinitesimal 
surface of width d r will be 


p2arrdr 
and the work performed in one revolution will be 
plrrdrx2Qrr=p4rirdr, 

and its integer, on calling R the extreme radius of the 
bearing, will 

R 2 a2 —_ + ans..< 9 2 

pirrdr=p rR =p7wR2x27 x 3B (1) 
°o 


but if we call P the total resistance we have P = p 7 R2, 
so that equation (1), which gives the amount of work ex- 
pended on friction in one revolution, becomes finally 


R 
Pj parndr=Px2nrx aR . (2) 
o 
as has been stated by the Committee. 

These experiments on friction have a considerable prac- 
tical importance, and it would be well if the Committee 
would extend them on the resistance of pistons in their 
cylinders and on railway brake blocks. 


Yours truly, 
Paris, July 29, 1891. J. J. BIRCKET. 





CIRCULATION OF WATER IN BOILERS. 
To THE Eprror or ENGINEERING. 

se gg issue of July 3 the very valuable contri- 
bution of Mr. A. E. Jones lacks precision in one very 
essential point, the clearing up of which by the author 
through your agency I have no doubt will benefit readers 
in general and shipbuilders in particular. 

he point is this. Are the horse-powers in Tables I, 

II., IIf., and IV. the indicated ones, or are théy the 
effective horse-power required to drive the boats, leaving 
the efficiency of engine and propeller as well as the aug- 
mented resistance of the propeller out of consideration ? 
Seeing that the proportion of the latter to the former 
often falls below the number 0.5, it becomes absolutely 
necessary in making use of the tables to be certain. 

Further, the indicated horse-power is the customary 
base for comparison froma commercial as well as an engi- 
neering point of view. In explaining the variation of 
horse-power according to the 3.5 power of scale of com- 
parison, the author manipulates with the effective horse- 
power of the ship, but when I consider that the tables 
are compiled and computed from Seaton, Dixon Kemp, 
and Haswell, and that these last authors, as I presume, 
base their data on indicated horse-power, it would be a 
great boon to your readers to be enlightened on this 
point, if not to induce the author, in case the horse- 

wers are not indicated, to alter the tables, provided it 
is possible, Yours one i 


Hernésand, Sweden, July 22, 1891. 


JENSEN, 





To THE EprTor or ENGINEERING. 

S1t,—In reference to Mr. Miller’s inaccurate statement 
that the circulation in boilers is in proportion to the heat- 
ing surface, I am pleased to see from his last letter that 
he now is pT cred his theory is wrong. 

Mr. Miller should remember if his theory had been cor- 
rect, the Admiralty boilers would have been perfect. 

I would advise Mr. Miller, when he has a problem 
which is too deep for him, to exaggerate the point in 
dispute to bring out the good or evil effects; in this wa 
he would have arrived at a correct conclusion much 
Yours faithfully, 

Joun THOM. 
Central Chamber, Hope-street, Glasgow, 
July 27, 1891. 


sooner, 





To THE EDITOR OF ENGINEERING. 
Sir,—An active automatic circulation in steam genera- 
tors can only be obtained in one way, viz., by establishing 





two or more levels, whereby the hotter fluids are forcibly 
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projected into the steam space. The water falls and the 
steam rises, the convection currents increasing with the 

ressure. The first two boilers fitted with Gamgee spout- 
ing cowls have now been in operation over a year, an 
reliable records are at hand comparing twelve months 
working without, and twelve months with, these appli- 
ances. 

The data are thoroughly trustworthy, being derived 
from the engine-room diary of the Manchester Packing 
Company, Lloyd’s House, Albert-square, Manchester. 


Without Cowls. 
May 11, 1889, to May 10, 1890. 


Per Hour. 

Coal used 2,163,616 Ib. for 9323 hours Ib. 

(combined) ... ae oe dit «= aoe 

With Cowls. 
May 10, 1890, to May 9, 1891. 

Coal used 1,852,872 1b. for 9155 hours 

(combined) ... ~v ae mee .- =e 
Coal saved, 138} tons Se ea = 30 

13 per cent, 


or nearly 


The protection to the boilers due to uniform tempera- 
tures throughout, the prevention of incrustation, and 
reatly increased efficiency, are acknowledged by all who 
ee given the cowls a fair trial. 
Your obedient servant, 
JOHN GAMGEE, 
9, Carteret-street, Westminster, S.W., July 29, 1891. 





TESTING STATION FOR REFRIGERATING 
MACHINERY. 
To THE EDITOR OF ENGINEERING. 

Sir,—With regard to the article in ENGINEERING of 
July 31, will you permit us to point out that the dimen- 
sions of the refrigerating machines as fixed by the Com- 
mission were such as to produce a refrigerater duty of 
200,000 thermal units (English) per hour, and not 100,000 
as stated by you. Your figure is no doubt a misprint, 
but we think it desirable to make the correction, and 
thanking you in anticipation for the insertion of this 
letter 

. We are, Sir, your obedient servants, 
For the Linde British Refrigeration Company, Limited, 
T. B. Licutroot, Managing Director. 
85, Queen Victoria-street, London, E.C., 
August 5, 1891, 





MISCELLANEA. 

WE learn that the nightwork on the Manchester Ship 
Canal has been man out with the aid of 500 ‘‘ Wells ” 
lights, a; — 500,000 candle-power, and supplied by 
Messrs. Wells and Co., of 102 to 104, Midland-road, St. 
Pancras, London. 


Mr. W. H. Massey, of the St. Mary’s Chambers, Cardiff, 
who for the past twelve months has acted as electrical 
adviser to the Cardiff Corporation, has now been retained 
to assist a committee of the corporation to ascertain and 
report on what has been done in the matter of electric 
lighting in other municipalities. 

The White Star steamer Majestic arrived at Sandy 
Hook Lightship, New York, at 3.20 a.m. last Wednesday, 
the passage from Queenstown having been made in 5 days 
18 hours and 8 minutes, being the fastest Transatlantic 
voyage on record. The ship’s two previous runs were 
each 5 days 22 hours and 20 minutes. 

The s receipts of the twenty-three principal railways 
of the SGnited ingdom, for the week ending July 26, 
amounted, on 16,265} miles, to 1,538,812/., and for the 
corresponding period of 1890, on 16,2244 miles, to 
1,551,581/., an increase of 40? miles, or 0.2 per cent., and 
a decrease of 12,769/., or 0.8 per cent. 


The Corinth Canal appears to be at last reaching com- 
pletion. When finished it will be a little less than four 
miles in length, but the excavation has been heavy, as the 
ground rises 260 ft. above sea level near the centre of the 
canal, and the cut has been carried to 22 ft. below sea 
level. The slope of the banks is 60 deg., the material 
being a calcareous tufa, tough enough to require blasting. 


The work of providing with their new description of 
armament, the whole of the recently completed armoured 
and other ships at Chatham has now been completed. 
The twin-screw cruiser Blake, 9000 tons, 20,000 horse- 
= tear has received her 22-ton and 6-in. guns; the 

awke, 7350 tons, 12,000 horse-power, her 22-ton and 
5-ton guns; and the Andromache, 3400 tons, 9000 horse- 
power, her 6-in. 5-ton guns, 


With reference to the previous notices respecting 
tenders for the Bangkok-Korat Railway, Her Majesty's 
minister reports tothe Foreign Office that the latest date 
up to which tenders may be presented has been extended 
to October 15 next. He has also sent home a set of plans 
to accompany the specifications and regulations already 
received. These can be seen at the Commercial Depart- 
ment of the Foreign Office between 11 and 5 o’clock. 


The Cheshire Lines Committee have recently decided 
to erect an installation for the complete lighting of their 
Central Station at Manchester, and have placed the order 
for the whole of the plant with Messrs. Mather and Platt, 
of the Salford Iron Works. The plant will consist of 
incandescent lamps for the refreshmeut rooms, ticket 
offices, and waiting rooms, and of arc lights for the plat- 
forms. The plant is to be in duplicate throughout and 
will consist of compound engines, ‘‘ Edison-Hopkinson ” 
dynamos for the incandescent lighting, and ‘‘ Man- 
chester ” dynamos for the arc lighting. 


Some interesting experiments were recently made by 


d | passed completely throu 





the Danish Admiralty on the Hecla, a ship which is pro- 
tected with a belt of cellulose 3 ft. thick. is vessel was 
anchored and her belt pierced by a 5-in. shot, which 
the vessel, leaving two sharply 
cut holes in the belt. The vessel was then steaming for 
three hours, without difficulty, the Fmd of water 
passing through the holes being insufficient to interfere 
with the working of the vessel. We may remark that the 
experiment would have been more instructive had shell 
been used in place of a solid shot. 


bate, br recent manceuvres eight torpedoes were dis- 
charged by torpedo boats at war vessels. Of these three 
entirely failed to run, three completely missed their mark, 
one missed what it was aimed at but hit something else, 
and the eighth only was successful in hitting its target ; 
but even in this case the boat discharging it had been 
under fire for five minutes, and was counted out. The 
— used have an extreme speed of 26 knots, and 
under favourable conditions very ractice is made 
with them both at fixed and moving objects, but in the 
excitement of the manceuvres it seems that accuracy can- 
not be so easily attained. 


An ingenious instrument, by means of which the pro- 
file of a river-bed can be taken automatically from a boat 
at the rate of 3? to 64 miles an hour, has been invented 
by a German engineer, Mr. Stechner. The apparatus 
consists of a curved arm, which is hinged at its upper 
extremity, and is so long that the lower curved portion 
trails on the bottom of the stream. Of course, the deeper 
the stream the greater the inclination of the arm, and 
hence, by a suitable recording mechanism, the depth can 
be automatically registered in a revolving drum as the 
boat pr s on its course. The instrument has been 
practically tested on the Elbe, where soundings were 
made over a distance of 297 miles in 10 days. 


In view of the extension of the City and South London 
line from Stockwell to Clapham, for which the company 
already have Parliamentary powers, arrangements are 
being made for a considerable extension of the generating 
plant at the Stockwell station. They have placed the 
order with Messrs. Mather and Platt, of Manchester, for 
a fourth generating dynamo similar to the three at 
present working the line. The dynamo is to be of 
Messrs. Mather and Platt’s patent Kdison-Hopkinson 
type for an output of about 400 horse-power. The com- 

ny have also ordered a fourth engine from Messrs. 

ohn Fowler and Co., similar to the three existing 
engines, and have made arrangements for an increase of 
their rolling stock. 


In a communication to the Paris Académie des Sciences, 
by M. A. Witz, it is stated that the efficiency of an arc 
light is about .5, whilst that of a standard candle is only 
about .01, and the best regenerative gas burners have an 
efficiency of perhaps .02. As illustrative of the superiority 
of the electric light, he mentions that in the town of Lille 
there is an installation of electric light, both glow and 
arc lamps, worked by a gas engine, which replaces a pre- 
vious system of gas lighting. Sixteen arc lamps and 
seventy-one 16 candle-power glow lamps have replaced 
six powerful double regenerative Lée lamps and 110 gas 
burners. The electric plant gives 15 per cent. more light, 
but the consumption of gas in the engine is 17 per cent. 
less than was required for the direct lighting by gas. 


In a lecture on ‘‘ Engineering Practice,” delivered by 
Professor Coleman Sellers before the Institute of Techno- 
logy of Hoboken, New Jersey, the speaker pointed out 
that in such work as boring the eyes of wheels, &c., the 
main stock should be removed by one tool, leaving only 
a very light cut, for a second or finishing. This of course 
is common practice, but Professor Sellers goes on to sa 
that this finishing cut should be taken with as quic 
a feed as it is possible to get, because not only is the work 
done more quickly, but the tool will wear much better 
under these conditions. Under a slow feed the toul wears 
away by friction and the successive holes will not be to 
size. By adopting the above system one man has been 
able to bore, in one machine, 100 car wheels in one day of 
ten hours and all to one size. 


Another attempt is being made to raise the required 
sum of 15,000/. to fit out an expedition of geographical 
and commercial research to the Antartic regions. Sir 
Thomas Elder has qualified his intention of subscribing 
5000/7. The honorary secretaries of the Royal Geographi- 
cal Society of Australasia, South Australian branch, have 
received from Baron Sir F. von Mueller information of 
the following telegram from Stockholm: ‘Swedish 
Consul just received telegram. Nordenskjéld declares 
15,0001. amply sufficient ; 5000/. are found here (Stock- 
holm). Please inform me if you mean to say that 10,0000. 
have been found in Australia.” Baron Nordenskjéld will 
command the expedition if sufficient funds are forthcom- 
ing to meet the expenses. Some 10,000/. have been gua- 
ranteed, leaving now only 5000/. more to complete the 
required sum, and this amount it is endeavoured to 
obtain by an appeal. 


General Hutchinson, Her Majesty’s Inspector of Rail- 
ways, Admiral Nares, and Mr. Tennant, late general 
manager of the North-Eastern Railway, have, during the 
past fortnight, been engaged in examining the routes of 
the proposed new railways on the north-west coast of 
Scotland, with the view of reporting to the Government 
as to the route best suited to develop the resources of the 
Western Islands. The commissioners have carefully gone 
over the six lines proposed, namely: (1) An extension of 
the Dingwall and Skye line from Strome Ferry to Kyle- 
akin, a distance of 10$ miles ; (2) a new line ach ort 
William to Mallaig; (3) a line from Achnasheen, past 
Loch Maree, to Gairloch and Aultbea; (4) a line from 
Garve to Ullapool ; (5) a line from Lairg to Laxford ; and 
(6) a line from Lairg to Lochinver, At the various centres 





the commissioners heard evidence, and they concluded 
their inquiry at Arisaig on Monday. The promoters of 
the various lines all aim at assisting the development of 
the fisheries along the north-west coast and the rapid 
transit of the fish to the London and English provincial 
markets. On the report of the commissioners the Govern- 
ment, if so advised, will give a grant or guarantee for the 
construction of the line recommended. The Highland 
Railway directors have promised substantial support in 
constructing the extension to Kyleakin, and Sir Kenneth 
Mathieson, to whom the land through which the proposed 
new line will run chiefly belongs, has expressed his readi- 
ness to give facilities for commencing the line at once. 


In the Revue Technique of the Paris International 
Exhibition, M. A. Huet gives the following figures as to 
the limiting proportions and performances of boilers of 
various types. He states that the fuel burnt ranges from 
a@ minimum of 5.587 lb. per oy foot per hour, in 
a Marazeau elephant boiler with three generators, to a 
maximum of 96.03 lb. per square foot of grate area in a 
Thornycroft torpedo boat boiler. The ratio of heating 
surface to grate area ranges, he states, from a minimum 
of 11.52 in a Tuxford portable engine boiler, to 78.92 in a 
Zainbeau vertical boiler. The steam generated per square 
foot of heating surface any from 1.465 lb. per square 
foot per hour in a Provost boiler to 17.54 lb. per square 
foot per hour in a Thornycroft torpedo boat boiler. The 
number of pounds of steani generated per pound of fuel 
burnt ranges, he states, from 5.07 Ib. in a Pihet elephant 
boiler with three generators, to 10.06 lb. in a Schulz 
boiler. The steam generated og hour per square foot 
of grate area rangesfrom 39.95 lb. in the Marazeau boiler, 
to 573 lb. per hour in the Thornycroft boiler. M. Huet 
states that the average return of steam per pound of coal 
is 7.5 1b. in boilers of the locomotive type, and 6.2 in those 
of the elephant type. The above figures, however, seem 
to require modification, at least so far as some of the 
maximum figures are concerned; thus an evaporation 
equivalent to 13.4 lb. of water from and at 212 deg. Fahr. 
was reached with the Thornycroft boiler in Professor 
Kennedy’s experiments, and in the trials of the Iona an 
evaporation of 10.63 lb. of water, from and at 212 deg. 
Fahr. was reached. As regards the consumption of fuel 

r square foot of grate area, we may mention that on the 
e Y. Gitana, built by Mr. Thornycroft, coal was burnt 
at the rate of 138 lb. per square foot of firegrate per hour. 


Messrs. Davey, Paxman, and Co., of the Standard Iron 
Works, Colchester, send us the Table of duties on steam 
engines and boilers under the new French tariff. Unfcr- 
tunately matters are even worse than appears from the 
Table, as there are a number of vexatious regulations 
which simply put importers at the mercy of the Custom 
House officials. Thus with every steam engine and 
boiler detailed tracings must be sent, and if any part is 
missing, or should the engine appear incomplete, the 
duty on the incomplete parts will be increased 10 per cent. 
Further, a complete list has to be given of each part of 
the engine made in cast iron, wrought iron, bronze, or gun- 
metal, giving full particulars and weights. 


Increased French Duties, 
Details. Maxima per Minima per 


100 Kilos. 100 Kilos. 
Steam boilers of any kind Francs, Francs, . 
in steel or iron, but 
without any tubes _... 15 9 
Steam boilers fitted with 
steel, iron, or brass 
tubes... ae : 21 14 
Water tube boilers om 30 20 
Steam engines fixed and ma- 
rine, always separate from 
boilers : 
If weighing more than 
300 kilos. _ o 18 12 
If weighing 300 kilos. or 
Semi-fixed and semi-port- 
able engines : aa 18 12 
Portable engines ... 20 13 
Detached parts : 
Cast iron weighing 1 ton 
or more ... a oe 18 12 
Cast iron weighing 1 ton 
to 200 kilos... ae 20 15 
Cast iron weighi: g less 
than 200 kilos. ... ia 25 20 
—— iron and cast or wrought 
steel : 
Weighing 200 kilos. or 
more aa aaa “a 29 15 
Weighing 100 kilos. to 
300 kilos... - ah 30 20 
Weighing 1 kilo. to 100 
Pn a POP ‘ei a 50 35 
Weighing less than 1 kilo, 70 45 
Detached parts with brass : 
Weighing 300 kilos. or 
more vad we ae 20 15 
Weighing 50 kilos. to 300 
kis, ... aaa es 30 20 
Weighing less than 50 
kilos... ; 40 30 


In the face of the above prohibitory duties it really be- 
comes a question as to whether a little judicious squeezing 
the matter of duties in French wines and silk might not 
bring about some relaxation. 








MELBOURNE.—The Melbourne Metropolitan Board of 
Works has commenced its sittings. Some forty-four 
ee have been received for the post of engineer- 
in-chief, 
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NOTICE OF MEETING. 

INTERNATIONAL CONGRESS OF HYGIENE AND DemoGRapiy—-En- 
GINERRING SECTION.—Meeting in East Examination Hall, Burling- 
ton Gardens, when the following programme has been arranged: 
Tuesday, August 11th, at 10.30. Short address by Sir John Coode, 
K.C.M.G. ‘Sewage Disposal in Relation to Water Supply and 
River Pollution,” by Professor H. Robinson. ‘‘ Drainage of Towns 
in Italy,” by Professor H. Pacchiotti. ‘Sanitation in India,” by 
Mr. Baldwin Latham. ‘‘ English and French Sewerage,” by Mr. 
J. A. Lemon. ‘The Removal of Sewage after Leaving Buildings,” 
by Mr. R. E. Middleton. ‘‘ Sewer Ventilation,” by Mr. W. Santo 
Crimp. ‘Sewer and Drain Ventilation,” by Mr. R. Read. And 
if time permits the following papers. ‘‘ Sewerage,” by Col. G. 
E. Waring. ‘Sanitation of Subsoil of Large Towns,” by Mr. 
Garcia Faria, ‘‘Treatment of Sewage and Effluent Water by 
Irrigation,” by Mr. A. Bonna. ‘Treatment of Sewage with Peat,” 
hy Professor Pagliani. ‘Drainage of Towns,” by Mr. Henri 
Henrot. “Irrigation Farms,” by Mr. Stadrath Markeraff. Sani- 
tation of a Mining Settlement,” by Mr. A. Mault. ‘ Wolverhamp- 
ton Sewage Works,” by Mr. R. E. W. Berrington. Wednesday, 
August 12th, at 10.30 a.m. ‘** Water Supply,” by Mr. A. R. Binnie. 
‘* Distribution of Two Waters of Different Qualities by Distinct 
Canalisation,” by Mr. G. Bechmann. “ Distribution of Potable 
Water in Towns,” by Mr. E. Gaget. ‘Separate Water Supplies 
for Domestic and Sanitary Purposes,” by Mr. W. Matthews. And 
if time permits the following papers: ‘‘Water Supply and 
Drainage for Indian Towns,” by Dr. K. N. Bahadurji. ‘‘The 
Water Supply of India,” by Surgeon Major R. Pringle, M.D. 
“ Revolving Purifier,” by Mr. W. Anderson. ‘* The Purification 
of Water by Rapid Filtration,” by Dr. Philip S. Wales. ‘‘The 
Kpidemic in Altona in 1891 and the Filtered Water,” by Mr. W. 
Kummel. ‘‘ Water Supply of Maritime Towns,” by Dr. Wil- 
loughby. ‘‘ Proposed Water Supply for France from Lake Leman,” 
by Mr. G. Ritter. ‘‘ Underground Water in Relation to Health,” 
by Mr. Baldwin Latham. ‘Drainage and Irrigation of Land in 
Relation to Health,” by Mr. R. F.Grantham. ‘ Penetration of 
Impurities into Underground Aqueducts,” by Mr. G. Oesten. 
Thursday, August 13th, at 10.30a.m. ‘‘ The Present State of our 
Knowledge Concerning the Self-Purification of Rivers,” by Dr. 
Percy F. Frankland. ‘Refrigeration of Water by Construction 
of Refrigerating Shafts,” by Professor A, Oelwein, ‘‘ Refuse 





Destructors,” by Mr. C. Jones. ‘‘ Removal of Street Offal and 
Refuse in Large Towns,” by Dr. Wégl. ‘Burning of House 
Refuse,” by Mr. J. F. Meyer. ‘‘ Refuse Burning,” by Mr. W. G. 
Laws. ‘How Best to Dispose of the Refuse of Large Towns,” by 
Dr. Miller Bruce. In the afternoon a limited number of members 
will visit the sewage works at Ealing, leaving Westminster Bridge 
Station at 1.22. Lunch will be provided at the Town Hall at 2.30. 
Friday, August 14th, at 10.30a.m. The following special papers 
will be read and discussed: ‘*The Work of the Municipal Engi- 
neer,” by Mr. H. P. Boulnois. ‘‘ Railway Hygiene,” by Dr. L. de 
Csatary. Inthe afternoon members may visit the sewage outfall 
works at Barking and Crossness, leaving Westminster Pier at 
1 p.m. and lunching on board the Drummond Castle. The follow- 
ing gentlemen have also promi papers conditionally on their 
being able to prepare them: ‘“‘ Frankfort,” by Mr. W. H. Lindley. 
‘* Berlin,” by Mr. J. Hobrecht. ‘ Brussels,” by Mr. L. Genis. 
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THE ELASTIC LIMIT. 

WHEN engineers first began to test the materials 
they used in their structures it was very quickly 
recognised that if a specimen was loaded beyond a 
certain point it did not recover its original dimen- 
sions on removing the load, but took a permanent 
set. The limiting stress on straining below which 
no permanent set could be detected on removing 
the load, was called the elastic limit. Since under 
these conditions a bar appeared to recover com- 
pletely its original form and dimensions on re- 
moving the load, it appeared obvious to the first 
experimenters that it had not been injured in any 
way by the load, and hence the working load might 
be deduced from the elastic limit by using a small 
factor of safety. 

Experience showed, however, that in many 
cases a bar would not carry safely a stress any- 
where near the elastic limit of the material as 
determined by these experiments, and the whole 
theory of any connection between the elastic limit 
of a bar and its working load became almost entirely 
discredited, and engineers employed the ultimate 
strength only in deducing the safe working load to 
which their structures might be subjected. Still ex- 
perience gradually accumulated, and it was observed 
that a higher factor of safety was required for a live 
load than fora dead one. This was at first attributed 
to the effect of impact, and to a certain extent this 
was no doubt true, since if a moving body strikes 
a structure, the work stored up in the body must be 
taken up by the elastic deformation of the structure, 
which will be correspondingly greater than if the 
load was gently laid on it. In 1871, however, 
Wohler published the results of a number of ex- 
periments on bars of iron and steel subjected to 
live loads. In these experiments the stresses were 
put on and removed from the specimens without 
impact, but it was nevertheless found that the 
breaking stress of the materials was in every case 
much below the statical breaking load. Thus a 
bar of Krupp’s axle steel having a tenacity of 
49 tons per square inch, broke with a stress of 
28.6 tons per square inch, when the load was com- 
pletely removed and replaced without impact 
170,000 times. These experiments were made on 
a large number of different brands of iron and 
steel, and the results were absolutely concordant 
in showing that a bar would break with an alter- 








nating stress of only, say, one-third the statical 
breaking strength of the material, if the repetitions 
of stress were sufficiently numerous. At the same 
time, however, it appeared from the general trend 
of the experiments that a bar would stand an 
indefinite number of alternations of stress, pro- 
vided the stress was kept below this limit. 

These experiments, whilst they showed that the 
impact was insufficient to account for the peculiarly 
detrimental action of alive load, and that the sta- 
tical breaking strength was not sufficient in itself 
to properly proportion a structure, did nothing 
towards rehabilitating the elastic limit as a measure 
of the safe working load of a material. For this 
it now appears there were several reasons. We 
believe it was Sir Frederick Bramwell who pro- 
fessed to be unable to say what a horse-power was, 
because, first, there was the true horse-power of 
about 22,000 foot-pounds per minute, next there 
was Watt’s horse-power of 33,000 foot-pounds per 
minute, and finally there was nominal horse-power, 
which was anything the engine-builder liked to 
make it. A remark of the same nature might be 
made with reference to the elastic limit. There is 
first the “maker’s elzstic limit, which is the yield 
point of the material as it comes from the rolls ; 
next there is the real primitive elastic limit of the 
material, which corresponds to the point at which 
stress ceases to be sensibly proportional to strain, 
the bar being tested after being brought to a state 
of ease ; finally, there is the elastic limit of the bar 
after it has been loaded in various ways, which 
may be anything the experimenter chooses to make 
it, up to nearly the breaking point. 

It is to Professor Bauschinger, of the Munich 
Technological Laboratory, that we owe the proof 
of the fact that the elastic limit has nothing what- 
ever to do with the breaking down point with 
which it is so commonly considered as identical. 
Professor Bauschinger defines the elastic limit as 
the point at which stress ceases to be sensibly pro- 
portional to strain, the latter being measured with 
a mirror apparatus reading to ;p5 oth of a milli- 
metre, or about jg¢499 in. This limit is always 
below the yield point and may on occasion be zero. 
On loading a bar above the yield point, this point 
rises with the stress, and the rise continues for 
weeks, months, and possibly for years if the bar is 
left at rest under its load. On the other hand, 
when a bar is loaded beyond its true elastic limit, 
but below its yield point, this limit rises, but 
reaches a maximum as the yield point is approached 
and then falls rapidly, reaching even to zero. On 
leaving the bar at rest under a stress exceeding 
that of its primitive breaking down point, the 
elastic limit begins to rise again and may, if left 
a sufficient time, rise to a point much exceeding 
its previous value. 

This property of the elastic limit of changing 
with the history of a bar has done more to discredit 
it than anything else, nevertheless it now seems 
as if it, owing to this very property, were once 
more to take its former place in the estimation of 
engineers, and this time with fixity of tenure. 
It had long been known that the limit of elas- 
ticity might be raised, as we have said. to almost 
any point within the breaking load of a bar. 
Thus in some experiments by Professor Styffe, 
the elastic limit of a puddled steel bar was raised 
16,000 lb. by subjecting the bar to a load exceeding 
its primitive elastic limit, and similar cases could be 
multiplied indefinitely. Most experimenters, how- 
ever, had overlooked the importance of the fact 
that a bar has two limits of elasticity, one for 
tension and one for compression, and it was reserved 
for Professor Bauschinger to determine whether 
the raising of the elastic limit in tension had any 
effect on the limit for compression. Taking a 
number of bars as received from the factory, these 
bars were first loaded in tension until stress ceased 
to be sensibly proportional to strain. The load was 
then removed and the bar tested in compression until 
the elastic limit in this direction had been exceeded. 
This process raises the elastic limit in compression, 
as would be found on testing the bar in compression 
a second time. In place of this, however, it was 
now again tested in tension, when it was found 
that the artificial raising of the limit in compression 
had lowered that in tension below its previous 
value. By repeating the process of alternately 
testing in tension and compression, the two limits 
took up points at equal distances from the line of 
no load, both in tension and compression. These 
limits Bauschinger calls natural elastic limits of the 
bar, which for wrought iron correspond to a stress 
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of about 84 tons per square inch, but this is 
practically the limiting load to which a bar of the 
same material can be strained alternately in ten- 
sion and compression, without breaking when the 
loading is repeated sufficiently often, as deter- 
mined by Wohler’s method, and it is now possible 
to explain why the bars break at such unex- 
pectedly low loads when thus subjected to alter- 
nating stresses. As received from the rolls the 
elastic limit of the bar in tension is above the 
natural elastic limit of the bar as defined by 
Bauschinger, having been artificially raised by the 
great deformations to which it has been subjected 
in the process of manufacture. Hence when sub- 
jected to alternating stresses, the limit in tension is 
immediately lowered, whilst that in compression 
is raised until they both correspond to equal loads. 
Hence in Wohler’s experiments, in which the 
bars broke at loads nominally below the elastic 
limits of the material, there is every reason for 
concluding that the loads were really greater than 
true elastic limits of the material. This is con- 
firmed by tests on the connecting-rods of engines, 
which of course work under alternating stresses of 
equal intensity. Careful experiments on old rods 
show that the elastic limit in compression is the 
same as that in tension, and that both are far below 
the tension elastic limit of the material as received 
from the rolls. It thus appears that those engineers 
who have discarded the idea of the elastic limit as a 
measure of the working strength of a bar, and have 
proportioned their structures from the results 
obtained by Wohler, have really in spite of them- 
selves been working on the very assumption they 

rofessed to discard. ‘‘ Thus the whirligig of time 
srings in its revenges.” 

Hard steel is so little used, comparatively speak- 
ing, in the work of an engineer, that most people 
are, on first becoming acquainted with the facts, 
greatly surprised at the high stresses under which 
such steel is worked in springs. Mr. Hartnell 
has pointed out that the safe working load of 
such springs is often as much as 60,000 lb. to 
70,000 lb. per square inch, and in some experi- 
ments on a volute buffer spring Mr. A. E. Young 
has found that stresses of 59 tons per square inch 
were safely carried. Specimens of the same steel in 
an unhardened condition showed an elastic limit of 
43 tons per square inch in tension, with a breaking 
stress of 68.77 tons per squareinch. A similar bar, 
after hardening, broke at a stress of 67.73 tons per 
square inch with an elastic limit of 67.33 tons, or 
very nearly equal to the breaking load of the bar. 
No experiments were made on the compression 
elastic limits, but if, as is probable, the effect of 
the hardening also raised the limit in compression 
it is easy to see why steel is hardened and tempered 
before being used for springs, although the modulus 
of elasticity of the metal is unchanged. The 
elastic limits being raised by the hardening, greater 
working loads can, on Professor Bauschinger’s 
theory, be carried, and experience bears this out. 

The opinion has at various times been emitted 
that straining a metal beyond its elastic limit injures 
it, but this appears to be untrue. It is not the 
mere straining of a metal beyond one elastic limit 
that injures it, but the straining, many times 
repeated, beyond its two elastic limits. Sir Ben- 
jamin Baker has shown that in bending a shell 
plate for a boiler the metal is of necessity strained 
beyond its elastic limit, so that stresses of as much 
as 7 tons to 12 tons per square inch may obtain in 
it, as it comes from the rolls, and unless the plate 
is annealed, these stresses will still exist after it 
has been built into the boiler. In sucha case, how- 
ever, when exposed to the additional stress due to 
the pressure inside the boiler, the over-strained 
portions of the plate will relieve themselves by 
stretching and taking a permanent set, so that pro- 
bably after a year’s working vory little difference 
could be detected in the stresses in a plate built 
into the boiler as it came from the bending rolls, 
and in one which had been annealed, before rivetting 
into place, and the first, in spite of its having been 
strained beyond its elastic limits, and not subse- 
quently annealed, would be as strong as the other. 

As another instance of the ideas very commonly 
prevailing, we may note that objection has been 
raised to the theory of wire gun construction 
in that it depends upon the assumption that the 
wire is not strained beyond its elastic limit, and 
that as in the very process of being wound in place 
the wire must of necessity take a permanent set, 
the foundations of the theory are unstable, and 
that hence all the algebraic formule for the tension 





of the wire are useless. This objection does not 
seem to us well founded. No doubt if the wire is 
wound on to the gun from another roller it is per- 
manently deformed in the process, and owing to its 
plasticity, stresses of the nature of those due to 
bending will exist in it after being wound into 
place, and thus the ring tension will not be uni- 
formly distributed over the section of the wire. 
As this wire is thin, however, these stresses should 
not be high and as moreover the overstrained 
portions will be able to relieve themselves by a 
plastic yielding, if necessary, thus transferring 
part of their load to the neighbouring under- 
strained fibres, whilst the mean tension remains the 
same, there is no reason for supposing that this 
unequal distribution of stress over the section of 
the wire seriously affects the application of the 
formulas, or the validity of the theory on which 
these formulas are based. The conditions indeed are 
much the same as in the case of the boiler shell 
plate discussed above, and as experience proves 
that such boilers can be constructed successfully 
without annealing these plates, our conclusions as 
to the wire gun may be said to be confirmed by 
experience. The real objection to wire guns 
appears to be the want of longitudinal stiffness re- 
sulting in drooping of the muzzle, but this is a 
question not entering into the scope of this article. 





THE CHICAGO EXPOSITION. 

THE reality and importance of the Columbian 
Exposition of 1893, have been emphasised in this 
country during the last few weeks, by the arrival of 
an American Government Commission, formed for 
the purpose of visiting the chief capitals of Europe, 
to express in person, on behalf of the President of 
the United States, the appreciation that is felt in 
Washington, at the almost universal and official ac- 
ceptance of the invitation to participate in the great 
Exhibition that is to celebrate, in Chicago, the 400th 
anniversary of the discovery of America. Though 
this delegation has a complimentary and diplomatic 
mission, it has also business of a very practical and 
important kind. Besides representing the National 
Government, the members of the Commission are 
also the representatives of the Exhibition Executive, 
and in this capacity they have the authority to speak 
in detail on the purpose and scope of the Exposition, 
and of the intention of the Executive with regard 
to foreign exhibitors, The visit is very appropriate 
for many reasons; the time is at hand when serious 
preparations must be commenced by those manufac- 
turers in Europe who propose to occupy space, 
and the definite and personal assurances given 
by the Commission will do much to inspire confi- 
dence in this country and abroad. Their presence 
is also necessary to defeat the miserable attempts 
still being made to damage the reputation of the 
Exhibition. It is beside the question to inquire 
what motives actuate those Americans who endea- 
vour to throw discredit on an enterprise which will 
be a lasting honour to the country ; it is enough to 
know that the importance of the Chicago Exhibition 
is now sufliciently recognised in Europe to insure 
that these efforts will recoil on the heads of their 
perpetrators with disastrous effect. The American 
Commission had every reason to be gratified on 
their reception in this country ; the ten days that 
they were among us were marked by hospitality of 
that useful kind that has for its object the bring- 
ing together men best adapted for helping for- 
ward a desired end, and the example that has 
been set by England will no doubt be followed by 
the rest of the Continent. Indeed, we know that 
the French Government has expressed the warmest 
interest in the undertaking, and has promised co- 
operation on a scale that was unexpected by the 
Commission, and it is more than probable that a 
similar reception will await the Commission in 
Berlin, Vienna, Rome, St. Petersburg, and other 
capitals. If this be so, the American Govern- 
ment, the Chicago Exposition Executive, and the 
Commission itself, may well be satisfied at the 
results obtained. As for the Commission, it was 
selected with much judgment, and consists of 
thoroughly representative men. Its president, 
Mr. Benjamin Butterworth, the Solictor-General 
of the Executive, an eloquent member of Congress, 
and a famous lawyer, has—so far as this country is 
concerned—filled the responsible position assigned 
to him, with a tact and ability that have earned 
for himself golden opinions, and have greatly ad- 
vanced the prospects of the Exhibition from an 
international point of view. The selection of the 





other members was equally fortunate; they are the 
Hon. W. Lindsay, of Kentucky, the Hon. A. G. 
Bullock, of Massachusetts, Major M. P. Handy, 
of Philadelphia, and Mr. Ferd. Peck, of Chicago. 
Its constitution, therefore, is representative of a 
large part of the Union, and is a further illustra- 
tion of that catholic spirit which has inspired 
the Executive with the object of making the Exhi- 
bition a truly national and not a municipal under- 
taking, in all things excepting the expense, which 
is the cheerfully accepted burden of the city of 
Chicago. The information brought by the Com- 
mission is of high importance to intending exhi- 
bitors ; it refers mainly to two subjects, the facilities 
to be afforded by the Executive, and the facilities 
to be given by the Customs Bureau of the Treasury 
Department, and by the Government generally ; 
the latter being vouched for by Mr. Lincoln, the 
American minister, whose continual presence with 
the Commissioners during their stay in England 
lent much weight to their visit. 

The wide expanse of the buildings, which will 
cover 150 acres, or more than double that of the 
Paris Exhibition of 1889, will insure room enough 
for all the nations, while the 1200 acres of Jackson 
Park will give ample space for the erection of 
separate pavilions ; of these there will be a con- 
siderablenumber. Thedifferent States willhave each 
their own building, forty-four in all; the countries 
of Southern and Central America propose to repeat 
on a larger scale than in Paris, their separate 
pavilions, and there will be numerous private ex- 
hibitors who will erect buildings. All these inde- 
pendent structures will of course be made at the 
charges of the respective exhibitors, but the main 
buildings will be thrown open to those countries 
that avail themselves of the opportunity, in a com- 
plete condition ready for the reception of exhibits, 
and not unfloored and unfinished, as is too often 
the practice in Continental exhibitions. This will 
save much trouble and expense to foreign com- 
missions, and the Chicago Executive are to be 
highly commended in having followed English 
practice in this matter. That the expense’of exhibit- 
ing in Chicago will be greater than it was in Paris, 
is of course certain. Freights and insurances 
will be higher, and the cost of living more, but this 
latter will probably form only a very insignificant 
item. Labouris more costly, but isof ahigher average 
efficiency, and those exhibitors who prefer sending 
out their own workmen can do so, without any fear 
of interference from the working of the alien laws 
which set aside contracts made abroad with foreign 
workmen. We have it on the official authority of 
Mr. Lincoln that these laws will be wholly sus- 
pended, so far as they might interfere with the 
arrangements between exhibitors and their em- 
ployés, and this statement is confirmed by acircular 
addressed from Washington to the Diplomatic and 
Consular Offices. This circular is precise in its 
wording, and runs as follows : 

‘Some doubt having arisen among certain foreign 
governments as to the effect of the contract labour 
laws of the United States as applied to the Chicago 
Exposition of 1893, the Secretary of State has re- 
quested an official opinion from the Attorney- 
General upon the subject. 

‘*The cases presented concerned skilled experts 
who may come from foreign countries to aid foreign 
exhibitors in setting up and operating machinery to 
be brought to the United States and exhibited at 
the World’s Columbian Exposition ; also clerks, 
stall-keepers, and other persons whose services may 
be required by foreign exhibitors at that Exposition. 

‘* After fully discussing the legislation upon the 
subject, the Attorney-General has rendered an 
opinion that skilled employés of foreign exhibitors 
at the Chicago Exposition, who come, in good 
faith, for the purpose of setting up and operating 
the machinery of such exhibitors, are outside of, 
and not subject to, the contract labour laws of the 
United States. 

‘*The same opinion is expressed with reference 
to clerks, stall-keepers, and other persons coming 
to the United States for the sole purpose of aiding 
foreign exhibitors. 

‘*This construction of the law expresses the 
natural and reasonable intent of the contract labour 
legislation of this Government as applicable to the 
approaching Chicago Exposition and is in harmony 
with the spirit and purposes of the Act of Congress 
approved April 25, 1890, providing for the due and 
proper celebration of the four hundredth anniver- 
sary of the discovery of America by Christopher 
Columbus.’ 
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This is a very important point, and it is also 
satisfactory to know that the Treasury Depart- 
ment is desirous of giving exhibitors the ut- 
most liberty, consistent with due observance of 
the Customs restrictions. The department has 
sent a number of representatives to Europe to 
ascertain the most convenient mode of dealing 
with this question for each country, and as the 
Exhibition will be a bonded warehouse, there is 
little doubt that goods can be consigned direct 
from the manufacturers to the care of the 
commissions of the respective sections, without 
any tedious and vexatious intervention of the 
American consuls, and without cases being 
opened at the port of entry. What concessions the 
railway companies will make for goods and pas- 
sengers has not yet been definitely settled, but it 
has been publicly announced by the Commission 
that the maximum rate will be equal to single 
charges for the double journey. With regard to 
the sale of exhibits, a large liberty of action will be 
allowed ; it is obvious that many exhibits cannot 
be sold for delivery before the close of the Ex- 
hibition, and it is most desirable that on such 
goods the payment of duty should be settled with 
the Customs officials by the purchaser. Ifthis can 
be arranged, exhibitors, especially in the fine arts 
section, will be spared much trouble, and they will 
therefore be encouraged to send more freely. In 
any case, it would seem desirable that exhibitors 
should mark all goods for sale with the price, un- 
burdened by duty, both as an object-lesson to 
American visitors and as useful information to 
foreign buyers. By this means the striking differ- 
ence in the cost of the majority of English pro- 
ductions will be clearly shown, and the cost of 
protection will be brought home to native visitors. 

It is assumed on general and ill-founded prin- 
ciples that the McKinley tariff is a barrier which 
ought to shut out all English co-operation. Put- 
ting aside the probability of this barrier being 
broken down, and also the all-important considera- 
tion that we have always to fight a battle of com- 
petition with America, to maintain our commercial 
position with foreign nations, it will be found on 
consideration that very numerous objects may be 
profitably exhibited. All the more costly and 
refined productions of industrial art may be con- 
fidently sent, for neither high price added to high 
duty, keeps back American purchasers, and we feel 
certain that a display of china and glass such as 
that which was the great feature of the British 
Section in Paris in 1889, would be sold, and a 
valuable American connection secured for the 
exhibitors. For art furniture and high class decora- 
tions for the interior of houses, there will be also a 
great demand, and in short it may be fairly 
assumed that manufacturers of all high class 
goods, ministering to taste or luxury, will find 
ready customers in the United States. If England 
be fairly represented in these industries alone, the 
British Section will prove successful, and the busi- 
ness resulting highly profitable. When to these 
things are added the very numerous specialities 
which find a steady market in the United States, 
and the makers of which will exhibit as a matter 
of course, there can be little doubt that Great 
Britain will require a large space, and that it will 
be well filled with representative objects. 








THE CHANNEL BRIDGE. 

THE project for a bridge crossing the English 
Channel near Dover, which was introduced to the 
world at the Paris Exhibition, is still alive. To 
familiarise the public with the idea of subscribing 
the thirty-four millions sterling, which it is esti- 
mated the structure would cost, there are issued, 
from time to time, pamphlets giving elaborate 
computations of the traftic that may be expected and 
of the annual revenue that would be obtained. It 
is needless to say that these calculations show a 
return that would tempt the wariest investor—if 
he accepted them. According to the latest publi- 
cation of the Channel Bridge and Railway Com- 
pany the immediate gross receipts may be esti- 
mated at 5,360,000/., or 254,000/. a mile, including 
both goods and passenger traflic. The annexed 
Table gives the particulars. 

In compiling this Table figures have been taken 
from the Board of Trade blue-book ‘‘ Annual State- 
ment of the Trade of the United Kingdom with 
Foreign Countries and British Possessions.” In 
the first instance there were compiled, in metric 
units, three tables giving (1) the merchandise 








Estimated Trafic across the Channel Bridge. 




















| 
Class. | quantity. Rate.* | Total. 
Grande Vitesse (goods worth 120/.| tons s. d. £ 
a ton).. ma ee ee --| 537,080 | 49 O | 1,320,000 
First-class (goods worth 120/. to’ 
40l.aton) .. - «6 --| 886,800; 21 9 959,200 
Second class (goods worth 401. to 
20l.aton) .. ae ae ..| 894,350' 19 0 | 860,000 
Third-class (goods worth 20/. to 12/. 
aton).. on os - ..| 1,627,260 | 15 9 | 1,100,000 
Fourth-class (goods worth 8/. a ton | 
and less) ee ee ee -| 1,103,280 | 10 0 600,000 
| 5,048,720 | 4,839,200 
Passengers *) 1,000,000 | 10 6 520,000 
| 5,359,200 





* For the crossing of 20} miles. The figures are approximate. 


imported, (2) merchandise of English manufacture 
exported, and (3) foreign and colonial merchandise 
exported. The quantities have been divided into 
sixteen categories, according to the value of the 
materials, and an average been struck, from which 
it appears that the commerce of this country is as 
follows : x 
verage 
Tons. Value. 


£ 
32,000,000 13.44 


Imports ... ass Nes 
Exports of British 
manufacture ... 37,000,000 6.32 


Exports of foreign or 


colonial manufacture 1,381,000 44.20 


Having determined the sum total of the trade it 
remained to decide what part of it would cross the 
bridge. The statistics for 1889 show an annual 
commerce of 24 million tons between England and 
the Continent, and of this amount it has been 
assumed that all above a value of 8/. a ton will be 
sent across the bridge, while a certain amount of 
less value will be sent the same way to France, 
Belgium, and Switzerland. The result of the cal- 
culation shows, as above, a probable quantity of 
5,048,720 tons, of a total value of 260,492,440. 

To give some idea of what this traffic means in 
money, we may print the traffic receipts of the two 
lines which now carry the Dover-Calais traffic. 


Trafic Receipts of Half-Year ending June 30, 1891. 
Passengers, Goods. Total. 
£ £ £ 


London, Chatham, 
and Dover 
South-Eastern ... 


479,246 148,662 627,908 
674,976 300,222 975,198 
Total... 1,154,222 448,884 1,603,106 
If we double this figure, to give us the year’s 
traffic, we find that the total of about 3,200,000I. 
for the entire traffic on the two systems, both 
suburban, English, aud Continental. The capital of 
the two companies is 
London, Chatham, and Dover £ Miles. 
Railway ee: ae 27,463,503 198 
South-Eastern Railway 23,297,039 430} 


Total se ... 50,760,542 628} 











As many people hold the opinion that the 
southern companies are comparatively small and 
poor undertakings we may find a better standard of 
comparison in our largest and most successful line, 
the London and North-Western. On it the gross 
receipts for the first half of this year were 
5,462,7921., or just about double of those antici- 
pated for the 21 miles of the bridge. When we 
consider how much of the trade and industry of 
the country—how much of the commerce of Lon- 
don, Liverpool, Manchester, Birmingham, Leeds, 
and Scotland—pays tribute to the North-Western, 
we realise how vast is the sum expected by the 
Channel Bridge Company. 

The passengers are put down at a million, that is 
about 3000 a day, nearly all of whom will come to 
or from London. Now taking the second-class 
return fare of 24s. from London to Dover as an 
average, the Chatham and South-Eastern Com- 
panies will derive from the Continental pas- 
senger traffic some 1,200,000]. a year. At present 
their total passenger traffic falls short of this. 
As for the goods traffic, 5,000,000 tons at, say, 
10s. a ton, or 2,500,0001., the very thought of it 
must almost drive the two traffic managers mad, in 
comparison with their present total of less than 
half a million. If the estimate be worth anything 
at all—if it be in the remotest degree correct— 
the Chatham Company’s shares ought to rise from 
17 to 70 at once. No company in the world ever 
saw such a lucrative traffic; it would consist 
entirely of high-priced goods which could bear a 





heavy charge. There would be no coal, or ironstone 
or lime, to becarriedat $d. perton-mile. These goods, 
packed in cases in most instances, would be poured 
into London from the manufacturing districts, and 
then turned over to the southern lines. A great 
deal would come in full truck-loads, while the re- 
mainder would be easily repacked in that form, no 
space being lost. The trains would then be ready 
to start on their journeys to Paris, Milan, Berlin, 
Vienna, not to mention more distant places. But 
could they get to Dover over the present lines? A 
yearly traftic of 5,000,000 tons means 14,000 
tonsa day. Nowa wagon load of the bulky high- 
priced goods that will cross the bridge, cannot be 
assumed to be more than 24 tons, or say 100 tons 
for the train. This would mean seventy trains 
each way per day, supposing the imports to equal 
the exports, or one train every twenty minutes day 
and night, Sundays and week-days. We commend 
the fact to the contemplation of those accustomed 
to travel over the South-Eastern lines. It is abso- 
lutely certain that this additional traffic could not 
be accommodated, and that one, if not both, of the 
two companies must double its tracks. 

The Channel Bridge Company state that it would 
be possible to carry over the bridge twenty pas- 
senger trains carrying 300 people each and 180 
goods trains of 400 tons each, that is, four trains 
per hour each way. By the aid of gigantic terminal 
facilities this number of trains might possibly be 
despatched, such as were never yet seen, but 
the 400-ton goods trains will be a novel sight 
in this country. Bulky goods cannot be packed 
like coal, and yet it is seldom that more than 
300 tons of this material is drawn behind one 
locomotive. The 400-ton train would require 160 
trucks, each weighing 5 tons, the load behind the 
locomotive being 1200 tons, a totally impossible 
condition, even supposing a train of such a length 
could be managed. Five million tons a year would 
be quite difficult enough to pass over a double set of 
rails without indulging visions of four or five times 
that amount. The annual total tonnage dealt with 
on the railways of this country is about 300 million, 
and the average length of lead is assumed to be 
20 miles, or the length of the proposed bridge. If 
we take the railway mileage of the country at 
20,000, then on each length of 20 miles there will 
be an annual average traffic of 300,000 tons, or an 
eighth of that expected on each track on the bridge. 

It must be remembered that merchandise forms 
a very small proportion of the goods traffic on our 
railways. The following are the amounts of mer- 
chandise carried on some of our leading lines in 
1890: 


Midland... ae = ia 
London and North- Western.. 


Tons. 


1,000,000 
8,294,397 


Great Western... a 6,290,989 

»» Northern.. as ‘“ 5,422,140 
Lancashire and Yorkshire ... 5,436,713 
London, Chatham, and Dover 518,652 
London, Brighton, and South Coast 991,080 


It is believed that the average length of lead for 
merchandise in this country is 50 miles; if we 
take this figure to divide the 1876 miles of line 
worked by the London and North-Western Railway 
we find that the average amount of merchandise 
passed over each mile per annum is 235,600 tons. 
It, therefore, follows that if the bridge secures all 
the expected traftic, the Chatham and South- 
Kastern lines will have a density of merchandise 
traffic about five times as great as this. Whata 
splendid future lies before these companies, and 
how great a contrast it will furnish to their past—if 
it be ever attained. 

We are sadly afraid that the promoters of the 
Channel Bridge and Railway Company are under- 
going a very common experience. Every one who 
has ever endeavoured to estimate the profit of a 
business on a purely theoretical basis knows what 
splendid results can be achieved, and how it ap- 
pears quite impossible not to pay large dividends, 
But the reality is often very different from this, 
and, as we fear, it will be in this case. No allow- 
ance has been made for the competition of the dock 
and shipping companies, and of the difference in 
cost between railway and sea transit. It does not 
follow that because goods are worth 100/. a ton 
the saving of a pound of transit is not a matter 
of importance to the manufacturer. It certainly 
means 10 per cent. on his profits, and possibly 
more, and he cannot afford to sacrifice that 
now. The promoters say that wharfage dues are 
very heavy in London and quite counterbalance 
the saving to be effected by the sea transit. Yet in 
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spite of this there is a very active coastwise trade 
between our ports, and in many cases the railway 
companies have to accept greatly decreased rates to 
enable them to meet the competition. At times the 
papers have been filled with columns of complaint 
because the Great Eastern Company brought goods 
from Harwich at a nominal figure rather than let 
them be landed in London. The same thing has 
occurred at our southern ports, even in regard to 
high-priced commodities. The steamship is not yet 
nearly beaten, while if dock dues stand in the way 
they will have to be reduced. All that consigners 
will pay extra for the use of the bridge is the cost 
of transhipment to and from the vessel, and per- 
haps a trifle for the lighter type of packing re- 
quired if this transhipment is avoided. First-class 
goods (see Table) are now carried from Paris to 
London at 27s. 6d. per ton by the railways, and yet 
the Bridge Company proposes to charge 21s. for its 
share of the distance. The rates are already de- 
pressed below those corresponding between inland 
towns because there is direct water transit between 
Paris and London, and they could only be raised by 
a fractional amount. Not only is the estimate of 
traffic excessive in amount, but the rates are 
utterly absurd in themselves. If it will pay the 
Manchester people to spend 12,000,000/. to 
avoid 34 miles of railway transit, it is difficult to 
see how it can be remunerative to spend 34,000,0001. 
to avoid 20 miles of sea transit. Of course the two 
cases are not exactly parallel, but the one throws a 
doubt on the wisdom on the other. 





THE WEATHER OF JULY, 1891. 

Tue desponding anticipations regarding the crops 
which prevailed up to thé end of June have almost 
disappeared in the presence of hopeful signs. The 
crops are now reported to be thriving, and in good 
condition, though the harvest will be backward. 
The weather of July must therefore have been 
favourable from the agricultural point of view, not- 
withstanding the many thunderstorms and _fre- 
quent heavy showers, for it must be acknowledged 
there has been a good deal of fine weather, with 
ardent sunshine. The month, indeed, has been of 
a nearly normal character, and thus the weather 
has been an improvement upon that which has 
prevailed for so many months. A warm August 
may fairly be expected, seeing that a great deal of 
heat is stili necessary to bring up the yearly average 
of temperature. The mean pressure and tempera- 
ture of the atmosphere at extreme positions of the 
British Islands to which the Isle of Man is central, 
were as follows : 











. Mean . 
— Mean Difference ER Difference 
Positions, Pressure. | from Normal. a gal from Normal. 
j i 
| 

in. in. deg. deg. 
North ¥. 29.81 | below 0.20 54 nil 
South a 30.00 oe 02 | 60 below 3 
West my: 29.94 above .01 58 nil 
East ° 29 87 below .05 60 ie 
Central . 29 89 | °° .03 58 below 1 

( 


The distribution of rainfall in frequency and 
amount may be roughly inferred from the following 
results, but the number of thunderstorms must 
have been attended by heavy local falls of rain. 











Places. Rainy Days. | Amount. eating well 
in, in, 
Sumburgh .. os 18 5.53 above 3.56 
Scilly .. ee a 15 1.46 below 1.00 
Valentia 7" aa 16 2.03 s 2a 
Yarmouth .. eo 18 3.94 above 1.09 





The daily general directions of the winds over 
these islands indicate north-westerly winds on 
18 days, consequently the resultant of the winds 
for the month is W.N.W., rather more northerly 
than usual. The mean temperature in the south 
and central districts was still below the average, 
but in all the other districts the average was 
attained. Atmospherical pressure was normal. 
The rainfall was much above the average in the 
north and in the east districts, and much below in 
the west and south. On the morning of the 20th 
2.6 in. of rain were measured at Sumburgh Head, 
and on the 28th 1.23 in. at the same place. The 
extreme rate at which rain may fall in any locality 
is of importance with regard to house drainage and 
to sewerage. On the 29th at 6 p.m. heavy rain 
began to fall in London ; and, according to G. J. 
Symons, F.R.S., in six minutes 0.3] in. had fallen, 





which gives a rate of 0.5 per minute ; but during 
one of these minutes .09 fell, which is equivalent 
to 9tons of water per acre in a single minute. It 
is not too much to assume that rain may fall in 
London at the rate of one-tenth of an inch per 
minute, though probably only for a few consecutive 
minutes. 

The mean temperature at 8 a.m. for the British 
Islands generally, at the sea level, was 59 deg. on 
the 3rd; it fell to 54 deg. on the 9th, rose to 
61 deg. on the 18th, and gradually decreased to less 
than 54 deg. on the 31st. The highest tempera- 
ture, 85 deg., was reported at Greenwich on the 
17th, the lowest, 39 deg., at Stornoway on the 4th. 
The greatest atmospherical pressure, 30.4 in., 
occurred on the 14th ; the least, 29.4, on the 7th. 
Thunderstorms occurred on the 6th, 7th, 8th, 21st, 
22nd, 29th, and 30th in east England ; on the 17th 
in England and Ireland ; on the 18th in England 
generally ; on the 19th in Great Britain generally ; 
on the 20th in south-west England ; on the 26th in 
south England ; on the 27th and 28th in south-east 
England. The weather notations indicate that fine 
clear days varied between 8 in the south and 
3 in the north; overcast days between 23 in the 
west and 10 in the south of these islands. Thus 
sunshine in England should exceed greatly that in 
Scotland and Ireland. The weather was variable ; 
until the 8th there were frequent rains, though for 
the most part detached clouds with much sunshine ; 
thence to the 17th fine dry air, though too much 
cloudiness ; the rest of the month was unsettled and 
showery. The month was favourable to health, 
and the influenza disappeared. During the five 
weeks ending August Ist the duration of bright 
sunshine, estimated in percentage of its possible 
amount, was for the United Kingdom 33, Channel 
Isles 51, south and south-west England 41, west 
Scotland 35, east and central England 33, north- 
west England 32, north-east England 30, south 
Ireland 29, north Ireland and east Scotland 28, 
north Scotland 18. 








THE FRANKFORT ELECTRICAL 
EXHIBITION.—No. X. 

Tue Installation Hall is intended more especially 
for the various fittings which are mostly used inside 
buildings, and it also includes a number of sundries 
which scarcely belong to any one of the numerous 
sections into which the Exhibition at Frankfort is 
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divided ; such for example as the various insulating 
materials, carbons, metals, and alloys, also various 
sorts of work in glass and porcelain, It forms a 
long building about 160 ft. by 50 ft.; one long 
side forming a fagade in the German Renaissance | 
style with an entrance and tower near each end of 
the facade. As a kind of annexe is a building in 
which machine fittings and special tools are shown. 








Several india-rubher exhibits are of some special 
interest, and it is noticeable that hard rubber or 
vulcanite (ebonite when black) is made successfully | 
and satisfactorily by numerous German firms, several | 
of whom, however, do not exhibit ; while it is well | 
known that very few British firms—probably not 
more than three—are in any way successful in 
making sound ebonite articles, where extra thick- 
ness or special difficulty steps in. 

The exhibit of the Manheim Rubber, Gutta 
Percha, and Asbestos Works is most interesting, 
on account of the hard rubber goods. To begin 
with there are full-sized ebonite sheets ranging | 
from ;\; in. to 2} in. thick, and there is a fine show 
of slabs considerably over 1 in. thick, these. 
being not only well and uniformly vulcanised, but | 
free from the sponginess which so many firms seem | 
unable to avoid even in the case of small and thin | 
articles. 

This firm also shows numerous sizes of tubes and | 


rods, not only round but also square in section, 
insulators, separating forks for accumulators, tele- 
phone cases, and cells. The Leipzig Rubber 
Goods Factory (formerly Julius Marx, Heine, and 
Co.) are most notable for their insulating bands of 
fine rubber, these being made of spread sheet on 
the one hand and cut sheet on the other, and 
specially adapted for covering wires. This firm 
also exhibits ebonite rod and tube, the latter up to 
2 in. in diameter. 

Mr. Franz Clouth, of Nippes, near Cologne, a 
gentlemen who is looked upon as an authority in 
the technology of rubber, has a general assortment 
of his manufactures ; his endless driving bands of 
vulcanised rubber and rubber with balata being 
notable ; he also shows various covered wires and 
lead clothed electric light leads. The india-rubber 
exhibit of Weil Brothers, of Frankfort, consists 
largely of small finished articles of hard rubber 
(ebonite), but also includes rubber strips for insula- 
tion of wires, gutta and rubber sheets, also gloves for 
handling high potential conductors. In the annexe 
for machine parts and fittings are three rubber 
exhibits ; Herr Louis Peter, of Frankfort, showing 
hard rubber and miscellaneous goods; Herr Roller, 
rubber and asbestos packing, driving bands, and 
hard rubber ; the exhibit of Schmidt and Wiech- 
man is of similar character. 

Among the exhibits of glass ware, perhaps the most 
interesting and important is that of the Dresden 
Glass Industry Company (formerly Frederick 
Siemens), which consists of a large collection of 
articles in the Siemens hard glass. The well-known 
greenish glass of this firm is shown in the shape of 
rectangular accumulator troughs, both plain and 
grooved like a photographic plate box. Grooved 
glass side and bottom plates of various gauges are 
shown, also half-round troughs suitable for rotating 
contact discs running in liquid (like Sturgeon’s 
mercurial commutator). Insulators and small 
fittings in great variety are also shown, including 
oil feet and triangular-bar feet for supporting ac- 
cumulators. There are also spirally grooved cylin- 
ders for taking resistance wires. Reflectors, not 
only of opal glass, but also of thin hard glass 
chemically silvered at the back, are shown, and 
globes for are lights; in addition, various hard 
sheet glasses for oven windows and other indus- 
trial uses. Among other glass ware may be 
mentioned the exhibit of Messrs. Hirsch, Janke, 
and Co., of Weisswasser, which consists largely 








of ornamental globes and shades, also that of 
Stoelzle Brothers, of Vienna and Berlin, which 
likewise consists mainly of ornamental glass, and 
includes fine examples of soft enamel work in 
colour, on a harder glass basis. The exhibit of 
Messrs. Raetsch, Schier, and Co., and that of Mr. 
Schappel, are more technical ; the former includes 
tubes and bulbs for making incandescent lamps, 
and the latter cells and such-like articles; also 
globes and shades in addition. 

The most interesting exhibit of porcelain from a 
technical point of view is that of Herr Gustav 
Richter, of Charlottenburg, whose extensive series 
of small fittings and insulators in porcelain in- 
cludes not only insulators in various forms, but 


also fittings for the connection of outdoor systems 
with tunnel systems or indoor wires. Besides 


these there are numerous patterns of small reels or 


| bobbins for resistance wires, and over thirty stock 
|patterns of rheostat or resistance cylinders with 


spiral groove, also flat clamps for holding wires in 
covered channels, and various other miscellaneous 
fittings. : 
In Germany—especially on the railways—electric 
apparatus completely isolated from buildings are so 
much more common than in England, that a few 
notes about the fittings commonly used for connect- 
ing air circuits with apparatus under cover, may be 
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useful, and all fittings for such purpose are to be 
found in Mr. Richter’s collection. In the case of a 
railway bell, which stands on an isolated pillar, the 
arrangement ordinarily consists of a three-way 
tube springing from the top, the horizontal arms 
being curved downwards so as to form water sheds, 
the characteristic features being sufticiently indi- 
cated by Fig. 1. Fig. 2 will give an idea of a form 
of entering piece used by the postal authorities. It 
is constructed of vulcanite and the insulator on 
which the aérial wire is strained is generally placed 
under the funnel so as to be partly protected from 
rain ; moreover a loose outer casing frequently goes 
over the whole arrangement. Messrs. Mix and 
Genest, of Berlin (34, Aldermanbury, London), 
for telephones and domestic telegraphs adopt an 
entry system which is made sufliciently clear by 
Fig. 3. 

N o less than nine firms exhibiting in the Installa- 
tion Hall make a special feature of carbons, whether 
for arc lighting, batteries, or for microphones, but 
as no special details as to manufacture are obtain- 
able, there is not a great deal to be said. The large 
moulded work in the way of cells or blocks— 
some about 2 ft. high—from the carbon works of 
Dr. Lessing, at Nurnburg, cannot fail tostrike the 
visitor not only on account of their size but also on 
the score of fineness of texture, uniformity, and 
weight. This gentleman also shows agglomerate 
blocks for Leclanché batteries. A machine for 
mixing and kneading carbon masses is exhibited by 
the Cannstatt Mixing Machine Works (Werner and 
Pfleiderer) in the Workshops Department. The 
general style of these machines is well known. ‘I'wo 
spindles run side by side like the flies of a Root’s 
blower ; but these spindles are shaped into strange 
looking contortions, which interlock and serve to 
bring about thorough mixing. 

It would be quite impracticable to make reference 
to all, or even a great part, of the special fittings 
and measuring instruments shown in the Installa- 
tion Hall, but one many refer to the convenient 
and compact rheostat shown by Woodhouse and 
Rawson. It is a cylinder wound like a Gramme 
ring, but with a break in the wire ; the wire on the 
outside of the cylinder being denuded of a portion 
of its covering, so as to present the appearance of 
a commutator, one end of the wire forming a ter- 
minal of the resistance. More or less is brought into 
circuit by the rotation of the cylinder against a 
brush ; a circular scale showing the resistance for 
each position. Compactness, the absence of loose 
parts, and the large amount of wire for a given 
space, are the most obvious advantages of this form. 
On the same stand is to be seen an example of the 
Porte-Manville electric governor. On a spindle are 
fixed two ratchet wheels, the teeth of which are cut 
in opposition to each other. A rocking piece moving 
constantly through a small arc is set on the spindle 
of the ratchet wheels, and on the rocking piece are 
two pawls each capable of operating on one of the 
ratchet wheels ; but to bring either pawl into play 
a current must be sent through an electro-magnet 
which controls it. It is obvious then that a cur- 
rent through one magnet will cause rotation of the 
ratchet wheels and their shaft in one direction, 
and that a current through the other magnet 
will cause rotation in the other direction ; while 
no current or a current through both magnets 
will be inoperative (excepting so far as to give 
a slight rocking metion of the ratchet wheel 
shaft in the latter case). The central principle 
having been stated it is easy to see numerous 
applications of the arrangement not only to 
the controlling of the speed of engines, but to 
the automatic introduction of resistance or the 
control of accumulator systems. General fittings 
for lighting and switches and fuze bases are so 
numerous and extensive in variety, that the best 
one can do is to recommend those immediately 
interested in such details of installation work, to see 
and handle them personally, and similarly those 
interested in the ornamental side of installation 
work can only benefit by seeing for themselves the 
various designs shown. In passing, however, we 
may call attention to the fine ornamental wrought- 
Ironwork shown by the brothers Armbruster, of 
Frankfort. 
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Tue Society or Arts—continued. 
Mechanics and Manufactures.—When we come 
to consider the action of the Society in connection 
with inventions we do not find the same success 





attending its labours as was the case with respect 
to agriculture and the fine arts. The appreciation 
of what is required was the same, but owing toa 
mistaken view which led the Society to refuse any 
reward to a patented article, many of the most 
important inventions of the eighteenth century 
were excluded from its prize ‘lists; thus in 1760 
premiums were first offered for the best inven- 
tion of a machine for spinning six threads of 
wool, cotton, flax, or silk at one time, and re- 
quiring only one person to attend to it. In the fol- 
lowing year premiums of 101. or 201. respectively 
were awarded to Thomas Perren and John Webb 
for improvements in the spinning wheel, and several 
further premiums were given in subsequent years 
for additional improvements, but Hargreaves’ 
spinning jenny, invented in 1767, was patented in 
1770, and the Society therefore obtained no glory 
from this invention, nor was it associated with the 
brilliant inventions of Arkwright from the same 
causes. The offers of prizes, however, show what 
was wanted, and they often anticipated later in- 
ventions, 

In the minutes of the Agricultural Committee, 
December 26, 1764, we read that a machine for 
reaping corn by Robert Ainslie, of Welnage, had 
been worked. If so, it cannot have been very suc- 
cessful, for we find the Society nearly twenty years 
afterwards offering its gold medal for the inven- 
tion of ‘* a machine to answer the purpose of mow- 
ing or reaping wheat, rye, barley, oats, or beans, 
by which it may be done more expeditiously and 
cheaper than by any method now practised, pro- 
vided it does not shed the corn and pulse more 
than the methods in common practice, and that it 
lays the straw in such a manner as may be easily 
gathered up for binding.” It was not until 1812 
that John Common submitted a reaping machine to 
the Society, which is said to be the original of 
McCormick’s machine patented in the United 
States in 1834. Common’s machine was not re- 
warded on account of its being considered incom- 
plete.* 

As early as 1756 a sum of 25]. was given to 
Thomas Whitby for the best English carpets in 
imitation of Turkey carpets ; other rewards were 
given to him and to other persons in subsequent 
years for the same object. Many attempts were 
also made by the Society in various years to im- 
prove the machinery for silk manufacture. Although 
the manufacture of straw hats was introduced into 
England by James I., and took root at that time in 
Bedfordshire, the large size of the wheat straw 
used for plaiting prevented the home manufacture 
from entering into successful competition with the 
finer productions of Italy. After a time, this 
difficulty caused by the size of the straw was partly 
overcome by splitting it, and in the year 1774a 
reward of 30 guineas was given to John Pepperall 
for having established a manufactory of chip hats 
at Totnes, as well as an additional 10 guineas in 
the following year, when five guineas were awarded 
to Robert Galloway for the invention of tools for 
cutting chip hats. In the second period of the 
Society’s history we shall see how much more was 
done in subsequent years for the English straw- 
plait manufacture. The Society was not turned 
from its purpose by the ill-success of some of its 
proposals, and it continued to offer premiums for 
necessary mechanical improvements. In many 
cases it was requited by the appearance of inven- 
tions which were worthy of reward. In 1767 a 
medal was awarded for Houghton’s sawmill, and 
Charles Dingley was rewarded for erecting a saw- 
mill at Limehouse, ‘‘and for promoting the views 
of the Society in this matter.” The third Abraham 
Darby was awarded a gold medal in 1787 for the 
model of the first iron bridge, which he erected 
over the Severn near Coalbrookdale (1769-1779). 
This model is now deposited in the South Ken- 
sington Museum. 

In the branch of die-sinking the Society was 
successful in raising the standard of excellence by 
means of premiums. Although England was at peace 
when the Society was formed, it was not long before 
this peace was broken, and in May, 1756, war was 
declared with France. After some losses, a series 
of national victories commenced, which continued 
for several years, and presented striking subjects, 
which were taken advantage of by the Society in 
offering prizes for medals. These victories, in fact, 
came so quickly one upon another that it was found 


* See Journal of the Society of Arts, vol. xxvi., pages 
369, 419, 479; vol. xxviii., page 449. 








difficult to keep pace with them ; thus, in October, 
1758, John Pingo had produced, in answer to the 
advertisement of the Society, a model for a copper 
medal with a head of Britannia, and this inscrip- 
tion round it, ‘‘O fair Britannia, hail!’ On the 
reverse was the figure of Victory standing on the 
prow of a ship, with the inscription ‘‘ Louisburg 
taken, MDCCLVIII.” This referred to the taking 
of Cape Breton by the English under Amherst and 
Boscawen, in July, 1758, an action that was highly 
appreciated in the country, and for which thanks- 
giving services were held in the churches. The 
medal was accepted, but before the year 1758 was 
out, the small island of Goree, on the western 
coast of Africa, was taken from the French by 
Admiral Keppel, and the glory of this achievement 
was supposed to eclipse that of the taking of Louis- 
burg, and the Society therefore directed John Pingo 
to make a new die for the reverse of his medal, 
and to cause the words ‘‘Goree taken ” to replace 
‘* Louisburg taken.’’ In connection with the con- 
quest of Canada three medals were produced— 
the first has the inscription ‘*‘ Quebec taken,” the 
second ‘‘Canada subdued,” and the third ‘* The 
conquest of Canada completed.” In 1762 two 
medals were prepared in response to the offer of 
premiums, one in commemoration of the Battle of 
Minden in Westphalia, fought in August, 1759, 
and the other to record the brilliant exploit of 
Admiral Hawke off Belleisle, on the 20th Novem- 
ber, 1759. It is not surprising that when the 
relative claims of these two victories came to be 
considered by the-committee, the Society decided 
that the first prize should be given for the medal 
commemorating the naval achievement, and the 
second prize to that of Minden. On the obverse 
of the first of these medals was the inscription 
‘* Britain triumphed, Hawke commanded, off Belle- 
isle, Nov. XX., MDCLIX.” ; on the reverse were 
figures representing France and Britain, and Night 
and Tempest between them, with the inscription 
beneath, ‘‘ France relinquishes the sea.” This 
medal was the work of John Kirk, and is a pleasing 
memorial of one of the most dashing achievements 
in English naval history. The destruction of the 
harbour of Cherbourg, August 8, 1758, and the 
Battle of Plassy, June 23, 1759, a victory by 
which Clive founded the British Empire in India, 
were both commemorated, and although peace 
was concluded in 1763, the Society continued to 
give as subjects for medals incidents of the war. 
These medals, produced under the auspices of 
the Society of Arts, occupy an important posi- 
tion in the medallic history of the country, and 
their artistic design and execution are good ; they 
are particularly sharp and bright in detail. The 
chief prizes were taken by Thomas Pingo, who 
cut the gold medal of the Society from the de- 
sign of James Stuart as previously mentioned, and 
by his two sons, John and Lewis. John Pingo was 
born in Italy, but soon after his arrival in England 
was appointed engraver to the Mint. John Pingo 
was afterwards chief engraver to the Mint, and 
Lewis was an assistant in the same establishment. 
John Kirk, already mentioned, was a distinguished 
pupil of Dassier, but he died at an early age. 
Another of the prize winners was John Taylor, a 
jeweller, but few other artists in this department 
came to the front. 

Attention has already been directed to the 
Society’s action in respect to the improvement of 
agriculture, and it may be noted that other sources 
of food supply were not overlooked. One of the 
most important objects taken up in these early 
years of the Society was the attempt to break down 
the fish monopoly. In 1752 a new fish market was 
opened in Broadway, Westminster, and it is 
strange that so soon after this it was necessary to 
take strenuous action against what had become a 
crying evil. In 1761 a scheme for the supply of 
the markets of London and Westminster with fish 
from distant seaports and rivers by land carriage 
was proposed by John Blake. The Society agreed 
to the proposal and advanced 2000/. to Mr. Blake 
for the purpose of carrying it into execution. In 
the following year an Act of Parliament was 
obtained by which the tolls for the fish carriages 
were much reduced, the fishermen were protected, 
and the liberty of buying and selling fish given to 
every person whether brought up to the trade or 
not. Subsequently the Society awarded a gold 
medal to Mr. Blake with the inscription, ‘‘ Fish 
monopoly restrained.” 

The Society made many changes in its location 
during the first few years of its existence ; thus, it 
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metin April, 1754, at a circulating library in Crane- 
court, Fleet-street, a place of some repute in that 
day, and the seat of the Royal Society from 1710 
to 1780; afterwards the meetings were held fora few 
times at Peele’s Coffee House in Fleet-street. Then 
apartments were taken in Craig’s-court, and in 1756, 
these proving too small, the Society obtained a 
first floor at the corner of Castle-court, opposite the 
New Exchange (now Coutts’s Bank), where Shipley 
had held his drawing school. Assaying furnaces 
were erected there ‘‘for trying such ores and 
minerals as should be brought to the Society for 
examination, but principally on account of finding 
the true cobalt.” In 1758 negotiations were entered 
into with Lord Exeter for the purpose of renting 
Exeter Change, but they were subsequently broken 
off, as it was found that to put this Eee into 
tenantable repair would cost 15001. Early in 1759, 
apartments in a house in the Strand, described as 
‘* opposite Beaufort-buildings,” were taken for the 
Society. It was here that the first exhibition of 
pictures by English painters, to which allusion has 
been made, was held. It is not quite clear where 
this house was situated, but it seems probable that 
it was situated at the side of Beaufort-buildings, 
where Messrs. Rimmel’s shop is now, and not as the 
description would imply on the opposite or north side 
of the Strand. 

In 1768 the Brothers Adam had commenced 
their remarkable scheme of creating a new dis- 
trict of handsome houses on a waste place for- 
merly occupied by Durham House, famous for 
such distinguished residents as Richard de Bury, 
the first of bibliophiles, Lady Jane Grey, and Sir 
Walter Raleigh, which district was called after the 
brothers—the Adelphi. This place was suitable 
for the purposes of the Society of Arts, and 
an arrangement was made with the Adams by 
which a house with a handsome elevation in 
stone was built in John-street, and this has been 
occupied by the Society ever since. The first 
stone was laid by Lord Romney on March 28, 
1772, and in June, 1774, the Society took posses- 
sion of the new buildings. The original agreement 
was for a lease of the premises for a term of ninety- 
six years at a fixed rent, but by the subsequent 
advance of 2170/1. in two sums, the annual rent 
was considerably reduced. A little anecdote told 
by Boswell, which has its scene on the Adelphi- 
terrace, shows how intimately the Society was 
connected with the intellectual life of the day, for 
the two speakers and the two lost friends were all 
members of the Society of Arts. Johnson and 
Boswell were standing by the railings and looking 
on the river below them, when Boswell remarked 
that he could not but think of the two friends they 
had lost (Garrick and Topham Beauclark), who 
once lived in the buildings behind them. Johnson 
answered tenderly, ‘‘ Ay, sir, and two such friends 
as cannot be supplied.” 

As the new house contained a handsome meeting 
room, it was thought appropriate to the objects of 
the Society that a special attempt should be made 
to represent on its walls the actual condition of the 
art of English painters, whose works had first been 
exhibited to the public under the Society’s auspices. 
In the year 1774, therefore, through Mr. Valentine 
Green, the engraver, and a member of the Society, 
who took a lively interest in its welfare, a pro- 
posal was made to eight artists that they should 
each paint an historical pictare, and to two others 
that they should paint allegcrical pictures, the con- 
ditions being that they should not be paid, but 
should receive the profits arising from an exhibition 
of the pictures to be held for four months. The 
historical painters applied to were Angelica Kauff- 
mann, Sir Joshua Reynolds, Benjamin West, 
Cipriani, Dance, Mortimer, Barry, and Wright ; 
and the allegorical painters were Romney and 
Penny. The first idea was that the subjects of the 
historical pictures should be taken from English 
history, and that the allegorical victures should be 
‘*emblematical designs relative to the institution 
and views of the Society.”” This promising scheme 
came to nought, chiefly, it is thought, owing to the 
opposition of Reynolds, and the answer of the 
artists to the proposal contained a refusal. Here 
the matter rested for awhile, but three years 
afterwards—that is, in 1777—James Barry autho- 
rised the same Mr. Green to inform the members 
that one of the Royal Academicians to whom they 
had applied was willing to take the whole work 
upon himself, and to decorate the great room 
‘* with a series of pictures analogous to the views 
of the Institution.”” The offer was accepted before 





the name of the artist was known. Barry was at 
this time young and enthusiastic, and he began his 
task with, it is said, only sixteen shillings in his 
pocket. The exact date at which the work was 
commenced is not stated in the Society’s minutes, 
but the pictures were well advanced by the recess 
of 1778, and the work was completed in October, 
1781. Frames, designed by Barry himself, were 
procured at a cost of 1001. 17s., and they still sur- 
round the pictures. 
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Solutions to Engineers’ Extra First-Class Questions. By 
E. J. M. Davies. London: Tower Publishing Com- 








any. 

Tus S a crib-book for the Board of Trade exami- 
nation for the honorary certificate, first-class extra. 
In the official pamphlet, Examination I. b, the 
nature of this examination is described in the 
following words: ‘‘A knowledge of principles 
rather than of formule is what is wanted. . . The 
questions given are, as far as possible, novel, and 
they are intended to test the intelligence of the 
candidate. To have formule committed to memory 
will be of little assistance, as it is not memory but 
understanding that is being examined. It is ex- 
pected that a candidate will always show that he can 
trace back to first principles the reasoning in every 
problem, unless he has in a former paper already 
given the same explanation. . . . Youneed not say 
that you forget a formula, because you are not re- 
quired to remember any, and you are expected to 
be able to make all you require.” 

The author of this volume has evidently never 
passed this examination, and the solutions given 
are quite the opposite of the requirements as above 
set forth. He seems either not to understand the 
formulz he uses, orto be unable to apply them, 
and he presents in these pages therefore a very fair 
example of the work which would fail a candidate 
for this honorary certificate. 

Question 1. ‘‘A circular tank 2 ft. diameter 
and 3 ft. high, and a cone of same height with a 
base of same diameter as tank, have both to be 
filled with water. Find how many cubic feet each 
will hold, and the pressure per square inch on the 
base of each.” He gets the capacity of the cylin- 
drical vessel, using .7854 without a word about how 
he became possessed of that multiplier. Similarly 
for the cone he divides by 3, but why 3 rather than 4 
or 5 the solution ‘‘ tracing back to first principles 
the reasoning in every problem,” gives no explana- 
tion. He then says that the pressure on the base 
of any vessel containing a liquid is quite indepen- 
dent of the fourm of the vessel ; but there is not one 
word in explanation of this statement, which, so far 
from being self-evident is still known as the hydro- 
static paradox. He then works round about to get 
at the pressure per square inch of a column of water 
3 ft. high in the following wonderful manner. 

‘¢ Therefore since the pressure of the atmosphere 
(which is 14.7 lb. per square inch) will support a 
column of water 


: Specific 
bs of Gravity of 
arometer. Mercury. 
— 30 <— 13.6 34 ft, high, 


‘* Therefore a column of water 3 ft. high (which is 
the depth of base of vessel in this case below sur- 
face of water) will produce a pressure of p lb. per 
square inch. Thus 


34:3::147:p 


.p =1.3 1b. per square inch=ans.” 


_ 3x14.7 
ane 

And he has avoided, as if it were a rock of destruc- 
tion, the weight of a cubic foot of water. The ques- 
tion says not one word about the height of the 
barometer or the specific gravity of mercury, or 
the column of water which balances the pressure 
of the atmosphere, and the introduction of these 
here would indicate that the candidate was lacking 
in intelligence. 

Question 2. This relates to the specific gravity of 
a block of alloy. Here the weight of a cubic foot 
of water is stated. An erroneous definition is 
given: ‘‘The specific gravity of a body expresses 
how much more or how much less that body 
weighs in comparison with an equal volume of dis- 
tilled water at standard temperature and pressure.” 
The body which weighs 3 x 62.51b. more than 62.51b. 
percubicfoot would, by this definition, haveitsspecific 
gravity expressed by the number 3. This is a dan- 





gerous teaching for students preparing for exami- 
tion. 

Question 3 asks for an explanation of what is 
meant by the parallelogram of forces. A parallelo- 
gram is drawn and the relation of components and 
resultant is stated, but no explanation is given of 
how it comes about that the diagonal is the mea- 
sure of the resultant of the forces represented by 
the adjacent sides. A lot of trigonometry is pre- 
sented in connection with this ‘‘ solution,” such as 


sin @ sin @ > 
ain (a0) ain 0” 2 P? (1 + cos a), &e. 
It would have been more to the purpose to have 
given the explanation asked for, and to have left the 
pupil to make out trigonometrical expressions when 
he required them. The man who understands 
these does not require them to be made for him, 
and the man who does not understand them had 
better avoid using them. 

‘*Question 4. A weight of 17 lb. is suspended at 
one end of a rope which passes over a frictionless 
pulley, and a weight of 15 1b. at the other end. 
Find the pull on the rope.” 

The mass of the pulley is neglected. Without 
the crib any intelligent engineer would say that the 
two pounds of propelling force must be divided 
proportionally between the two weights, giving one 
ounce for each pound. The pull on the 15 |b. 
weight must therefore be 151b. 15 oz. The author 
of the crib does not see this, and he therefore bor- 
rows a long solution from ‘‘ Wormell’s Mechanics,” 
page 177, more than half a page of analysis, all 
tending to muddle the poor man who is trying his 
best to get an extra certificate. 

‘Question 5. A piece of wood 10 ft. long, and 
weighing 12 lb., is acted on by a force of 15 1b. 
through 4ft. How far down will it sink in the 
water, and with what force will it come up; its 
specific gravity being one-half that of water?” The 
initial position of the piece of wood is not stated. 
The author of these solutions supposes it floating 
vertically, the top 5 ft. above the surface of the 
water. He then takes ‘‘acted on by a force of 
15 lb. through 4 ft.” to mean that a weight of 
15 Ib. is dropped on it from a height of 4 ft. It 
cannot be very edifying to students really desirous 
of improvement to read ‘‘ the force of 15 Ib. is so 
placed that it is just 4 ft. above A, it is then allowed 
to fall until it strikes A, when itisstopped.” But, 
accept the language for what it is intended for, and 
follow out the solution. The crib makes the force 
of buoyancy to go on increasing after total immer- 
sion. He finds that the centre of the piece of wood 
will sink 7.07 ft., and he calculates the upward 
force at that depth to be 16.968 Ib., although the 
total mass is only 12 lb., and its specific gravity 0.5. 
Of course, the upward force can never exceed 
12 1b., and the centre sinks 


b+ (0 ->x1?) $1257.5 ft. 


And ‘‘ with what force will it come up?” the crib 
sayeth not. 

‘* Question 6. A heavy stone was observed to fall 
from the top of a cliff, and it took 3? seconds to 
reach the ground. From what height did it fall, 
and what was its final velocity?’ The ‘‘and it 
took” is quite in the style of a child telling what it 
had seen. The solution has none of the childish 
simplicity, and begins, ‘‘ From the laws of falling 
bodies we have 

S=4 9 ®=4 x 32.2 x (33)? 
=16.1x (7) = x 14.06 


= 226,366 ft. =ans. =height through which 
it fell. Its final velocity will be v?=2 gs, or v= 
gt,” &e. 

Without the help of a crib, a first-class engineer 
would probably have said at once—‘‘The final 
velocity must be 3? x 32.2=120.75, and the mean 
velocity would be the half of that, therefore 

3} x 120.75 + 2=226.366=height. 

The S = g# is introduced in the manner most 
objected to in the official pamphlet, as a formula 
written from memory. 

‘‘Question 7. An engine is working regularly at 
the speed of 65 revolutions per minute. The 
cylinder is 50 in. in diameter, stroke 4 ft., and the 
length of connecting-rod 8ft., and the piston-rod 
and crosshead weigh 3000 1b. Find the centrifugal 
forcedue tothis weight when passing top and bottom 
centres, and prove the rule.” 

The student is referred to the ‘‘ answer to Ques- 
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tion 22,” for the proof that the centrifugal force is 
“F = W N?R0.00034” (sic). 
The only proof (?) there given is 
ye WV? 
gR ’ 
and this he cannot apply, for, according to the 
working of Question 22 he makes the bolts of a fly- 
wheel rim only half the section the formula pre- 
scribes. He, however, partly compensates for that 
in Question 7, for here he makes the centrifugal 
force, due to the moving parts = 52.67 1b.! per 
square inch of piston area ; when the weights of 
the moving parts are supposed to be concentrated 
at the crank-pin. On the dead centres he makes 
the forces to be 


52.67 x 1.52 x . = 67.36 lb. 


52.67 
4 


52.67 
4 


and 
52.67 — 1.52 — 


= 37.98 Ib. 


per square inch of piston. The 52.67 is just twelve 
times what the formula makes it, he has taken the 
crank to be 24 ft. long instead of 24in. Then he 
does not know how gravitation acts, he guesses and 
applies it as always acting upwards, tending to lift 
the mass when on the bottom centre and so reduce 
the centrifugal effect, and still to lift when on the 
top centre and then to increase the centrifugal 
effect. Instead of 67.36 and 37.98 the forces are 
only 4.81 lb. and 3.95 lb. per square inch of piston. 
We need not examine any more of these ‘‘solu- 
tions,” we may decide at once to fail this candidate. 
Geometry of Position. By R. H. GRAHAM. (Pages xv. +129, 
and two Plates.) London: Macmillan. 1891. 
This is not a satisfactory work. In the preface the 
explanation is given: ‘‘ My own knowledge of the 
subject has been acquired in rather a peculiar 
way ” ; and (p. vii.) ‘‘ the vast majority of the given 
solutions are original.” Originality on such a 
wholesale scale in such a well-beaten subject is not 
of much advantage. This work purports to supply 
a want in that (see preface) ‘‘ there exists no work 
written in our language upon . . . . the geometry 
of position.” The chapters on amharmonic ratio 
and projection in several works on modern geometry 
cover, however, all the pure geometry in this book, 
and several works on graphical statics cover the 
applications to engineering. The work itself may 
be viewed as an attempt to combine both in one 
small book. It seems specially intended for the 
engineer, but the part devoted to conics (83 pp.) is 
too much, and the application to engineering 
(87 pp.) too little for the engineer. 

Much of the geometric demonstration is far from 
satisfactory. According to the text (p. 1) any pair 
of lines in one plane are said to be in perspective 
from any point whatever in their plane, and much 
of the demonstrations depend on this loose state- 
ment (which really refers to ranges of points on 
the lines, not to the lines themselves). Throughout 
Chapter VI. a force is treated as a ‘‘ quantity of 
three dimensions—intensity x area.” 

The geometrical figures given have the novelty 
of having related angles and triangles picked out in 
shading. This greatly helps the eye in following 
them, except that small type letters are sometimes 
nearly lost in the shading. This is a serious 
matter, as some of the figures are very complicated. 
Thus, Fig. 15 has about 40 letters scattered over it, 
amongst which are seven kinds of ‘‘ e.” 

With all these faults the work is interesting. 
The author has thoroughly grasped the practical 
handling of questions in projective geometry, and 
in the short compass of 87 pages leads one right 
through the applications to structures, including 
even continuous girders. 
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NOTES. 
THe Le BouLenct CHRONOGRAPH. 

In our issue of May 30, 1890, we illustrated and 
described the Le Boulengé chronograph, as used in 
the French army for determining the velocities of 
projectiles. We now learn that the instruments, 
with some slight modifications in detail by Captain 
Holden, R.A., are now being manufactured in this 
country by Mr. J. Pitkin, of 56, Red Lion-street, 
Clerkenwell. The instrument consists of a vertical 
standard firmly attached to a rigid base. Near the 
top of this standard is fixed an electro-magnet, 
the current through which is adjusted so as to be 
just capable of supporting an iron bar. Further 
down on the same standard is fixed a second mag- 
net which supports a second bar. The upper 
magnet is connected electrically with the first 
screen in front of the gun, and the lower with the 
second screen. When a wire is ruptured in the 
first screen, the current through the upper magnet 
is broken, and the bar attached to it falls, and as 
the shot passes through the second screen the 
second iron rod falls in the same way, and, striking 
a trigger, frees a knife operated by a spring which 
swings round and indents .the first bar during its 
fall. The position of this mark on the bar is, of 
course, a measure of the time which has elapsed 
between the shot passing through the first and 
through the second screen. 


SLUICEWAYS aS CONVEYORS. 

The use of the detersive effect of a stream of 
water has been very general in what is known as 
hydraulic mining in the western part of the United 
States, where hills of gold-bearing earth have been 
washed away by very powerful streams connected 
from elevated sources of water supply in the moun- 
tains, and the gold being afterwards found in more 
concentrated form deposited in the valley at points 
where the current was rapid enough to bear away 
the earth ; but the deposits of earth on the arable 
lands in the valley below have been so destructive 
to grazing land that stringent legislation has been 
necessary to prevent the continuance of this prac- 
tice in many portions of the country. Recently, 
however, there has been an application of the same 
practice, but for a reversed purpose, and that is on 
a railway line in the State of Michigan, United 
States, where an available supply of water was 
used to wash down gravel deposits among trestles 
or timber viaducts along the line of the road, and 
in that manner to deposit gravel in such a way as to 
fill up a solid embankment to the line of the track. 
By guiding these movable sluiceways and also alter- 
ing their slope or the supply of the water, the direc- 
tion and velocity was controlled so as to accomplish 
the result ina very cheap manner, the expense of 
such filling being 1d. per cubic yard. At Scran- 
ton, Pennsylvania, there are numerous piles of 
anthracite culm in the vicinity of the coal breakers 
over the pit’s mouth at the mines, and recently 
this material has been put to considerable use under 
boilers, as people are allowed to take it away at a 
cost of 5d. per ton. An electric light and power 
station has been built near one of these culm piles, 
and the coal taken from the pile to the fire-room by 
means of a stream of water and a sluiceway. Just 
outside of the delivery in the fire-room the bottom 
of the sluiceway is perforated so that the water can 
pass away, and the fuel is delivered at the fire-room 
in a reasonably dry condition as the water passes 
away from it readily. When the low cost of the 
fuel and slight expense of its transportation is con- 
sidered, it is held that the amount of moisture in 
the fuel is merely an item of lesser expense in com- 
parison with other means of delivery. 


AUSTRALASIAN Rattways CoMPARED. 

The Comptroller of the Accounts of the South 
Australian Railways has issued tables of statistics 
of the Australasian State Railways which enable a 
comparison to be made. It is almost impossible 
to measure aright differentiating circumstances-— 
the workmanship and permanence of the railway, 
the efticiency of the rolling stock, and those qualities 
which go to make travelling comfortable and 
pleasant, but the figures are nevertheless of in- 
terest. Western Australia and Tasmania have 
comparatively small railways, the former extending 
to 188 miles, and the cost per mile was 4234/., the 
lowest on the continent, whilst the extent of the 
system in Van Dieman’s Land is only 204 miles, 
the cost averaging 7578/. It will be suflicient 
therefore to compare the working of the other five 
colonies. In comparing the cost of the lines it may 





be well to note that South Australia has a system of 
1610 miles, a third being on a 5ft. 3in. gauge, 
and yet the construction has been cheaper than in the 
other colonies. Queensland is next at 6420/. per mile, 
the length being 2112 miles of 3ft. 6 in. gauge. 
New Zealand has a narrow gauge, the extent being 
1809 miles ; Victoria has a 5 ft. 3in. gauge and 
New South Wales a 4ft 8}in., which partly 
explains the greater cost ; but it should not have 
caused an addition of 90 per cent. on the cost of 
the South Australian lines, where a large propor- 
tion is on a 5 ft. 3in. gauge. The earnings per 
train mile indicate a wide difference—from 4s. 63d. 
in the case of Queensland to 7s. 74d. in New Zea- 
land ; but in Queensland nearly three-fourths is 
required to pay expenses. In this respect South 
Australia comes off best, as they only spend one- 
half the receipts ; New Zealand, 62.32 per cent.; 
New South Wales, 63.26; and Victoria, 68.08 per 
cent. In giving the figures in tabular form we 
have included, for comparison, the results of the 
working of British railways, which show that 52.3 
per cent. were required for expenses. The earnings 
and expenses per mile open were as follows: South 
Australia, 6581. and 3331.; Victoria, 1344/. and 
915l.; New South Wales, 1209/. and 765/.; in 
Queensland, 4131. and 300/.; in New Zealand, 6101. 
and 380/. 








. cent.|p. cent. 
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In Victoria passenger traffic yielded 46 per cent. of 
the receipts ; in New South Wales and New Zea- 
land the proportion was nearly 34 per cent. ; in 
Queensland rather over 26 per cent. ; in South 
Australia it was not quite 24 percent. The number 
of passengers in Victoria was 64 times the approxi- 
mate population of the colony; in New South 
Wales 154 times; and in South Australia 14} 
times. Victoria encourages travelling especially to 
seaside and holiday resorts, while in the other 
colonies there is room for developments in this 
direction. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 29, 1891. 
Tue iron trade in America has not improved much 
in the last week; business generally is poor and the 
iron trade is also suffering. Some disappointment is 
felt at this time on account of the failure of some 
concerns to receive large orders promised before this 
time, but it is thought that things must brighten up 
in a very short time. One or two small orders for steel 
rails have been placed within the past week, among 
them one for 5000 tons for 30 dols. at mill in Western 
Pennsylvania. It is said there will be a general re- 
sumption of work in iron and steel mills throughout 
the country before the end of the month. The pro- 
duction for the first half of the year has not been as 
great as for the first half of 1890. It is thought busi- 
ness generally will be much better during the last half 
of this year than it has been during the first half. 
There is more activity in western furnaces at this time 
thaneastern. Some | bl orders for steel rails will be 
placed shortly, so it is rumoured on the streets. There 
will be an increase in the demand for structural ma- 
terial also, as some railroads will be in the market for 
heavy supplies of this order. In our own city some 
large building operations are contemplated to take 
lace early in the fall. The lumber trade will come in 
or a share of the benefit, and in this branch of trade a 
slight improvement is already to be noted. More con- 
fidence is wanted in financial circles, and this is coming, 
but slowly. 





INSTITUTION OF MECHANICAL ENGINEERS : ERRATUM.— 
In our report of the late meeting of the Institution of 
Mechanical Engineers, on page 133 ante, we represented 
Mr. Macfarlane Gray as saying: ‘As to link motion 
they heard a good deal at times about open and crossed 
rods. He would say that that was of small importance. 
What was wanted was that the link, when being notched 
up, should move in the direction the engine was running. 
‘They would then get increased lead, as the engine was 
linked up.” Mr. Gray informs us that the following sen- 
tence represents more correctly what he said: ‘‘The link 
and the crank should move in the same direction in 
starting. This gives increased lead when linked up. If 
this is attended to it is unnecessary to inquire how the 
rods are crossed.” 
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AMMUNITION HOIST FOR THE ‘257nH DE 
MAYO.” 

Tue adoption of 4.7 in. quick-firing guns on the new 
Argentine cruiser 25th de Mayo, necessitated special 
arrangements for supplying them with ammunition, 
and the builders, Messrs. Sir W. G. Armstrong and 
Co., who constructed both the ship and her arma- 
ment, devised accordingly the arrangement we illus- 
trate onthis page. Fig. 1 shows a vertical section 
through the hoist, from which it will be seen that 
the device is practically the same as the elevators, 
now so commonly employed in modern vessels, 
though the buckets there employed are in the pre- 
sent instance replaced by a series of hooks as shown 
in Fig. 3, whilst the band is of leather. Fig. 2 
is a cross-section through the bottom of the hoist, 
giving a plan of the winch by which it is operated, and 
of the feeding board G, where the shot and shell 
are placed by the man who takes them from the maga- 
zine. The band A is kept tight by the springs M, 
shown below the winch. The power required is not 
great, as one man can operate it, though it is better to 
have two at the winch handles. A brake is fitted by 
which the supply of ammunition can be checked from 
the upper na if itis coming up too fast. To save 
time it is usual to keep a large stock of shot in racks 
near the gun, so that only the loaded cartridge cases 
have to be hoisted. At the gunnery trials of the 25th 
de Mayo the apparatus worked perfectly. This boat 
has eight of these 4.7-in. quick-firing guns. Her other 
armainent consists of two 2l-centimetre 25-ton guns 
mounted on the poop and forecastle, and having a 
training arc of 300 deg. each. There are also twelve 
3-pounder and twelve 1-pounder Hotchkiss guns. The 
two 25-ton guns were tried at the same time as the 
quick-firing armament of the cruiser. It may be of 
interest if we add the principal particulars of this boat, 
which is claimed to be one of the most powerful 
vessels of her tonnage now afloat : 


Length ... oe ir is Sig 351 ft. 
Extreme beam ... cf ne Sie 43 ,, 
Tonnage ... Faw ssi oe re 3,200 
Indicated horse - power, natural 

draught bs ae oe is 9,000 
Indicated horse - power, forced 

draught - i ae ay 13,800 
Speed, natural ... a ey. .. 21.2 knots 

= forced ... ve se is WRRMT «ay 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Heavy Iron and Stecl Trades.—In the east-end of 
Shettield there is an increasing amount of work, principally 
on Government account, armour-plate and ordnance 
manufacturers being very busy. Those who are em- 
ployed in the mechanical work, which follow these in- 
dustries, are engaged on full time. From the Leeds 
district, however, reports are coming in which show a 
less satisfactory state of things. It is stated that in no 
department of the Leeds iron and engineering trades can 
any improvement be reported. Finished ironmakers 
have very little work on hand, and there is not sufficient 
inquiry to indicate any likelihood of a better state of 
things in the immediate future. As far as the machinery 
and engineering branches are concerned, there is little 
ground for cheerfulness or even hopefulness. A good 
many workpeople are out of employment, and those who 
are working have not had a great deal todo. Overtime 
in Leeds is practically done away with. 

The Steel Melters’ Strike at Frodingham.—At a large 
meeting held at Scunthorpe, Mr. McGregor, of the 
National Labour Federation, attended. He spoke in 
support of trades union principles, and referring to paid 
agitators, he gloried in being one, because their cause was 
a just one and sure to prevail in the end. He counselled 
the men to stick together and remain firmin the step 
they had taken. A severe strike between capital and 
labour is here expected, 

York Sewerage and the Contractor's Claims.—At a meet- 
ing of the Sewerage Committee of the York City Council, 
particulars were received of the claim of Mr. Bottoms, 
the contractor in connection with the stoppage of the 
sewerage works, The claim is stated to be about 10,0000. 
and is based on the ground that the terms of the contract 
entered into were impossible of fulfilment. The com- 
mittee instructed the town clerk to file a defence to the 
action, 


The East to West Railway.—It is stated that it has 
been practically decided to make Chesterfield the head- 
uarters of the Lancashire, Derbyshire, and West Coast 
Rulbwes. It is hoped to commence the construction of 
the line in Seneeher or October with the Chesterfield to 
Lincoln section. In Chesterfield the Midland Railway 
Company are in possession of an ever-increasing business. 
Last year was the heaviest for passenger traffic, the only 
year approaching anywhere near it being 1875. This 
ear has totally eclipsed the rest, 20,000 more passengers 
\ ving been booked than was the case last year. 


Visit of Mining Students to Shefield.—The annual meet- 
ing of the British Society of Mining Students is to be held 
in Sheffield, August 6, After the transaction of business 
at Firth College, the Nunnery Colliery is to be open to the 
inspection of members by the permission of Mr. Emerson 
Bainbridge. Here there is much interesting plant to be 
seen. On Friday, August 7, by the kindness of Mr. C. 





AMMUNITION HOIST FOR THE “25txa DE MAYO.” 
CONSTRUCTED BY MESSRS. SIR W. G. ARMSTRONG, MITCHELL, & CO., LTD., ELSWICK. 
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Tyldew-Wright, the party will inspect the shops, winding 
and compressing engines at Shireoaks, and the air engines 
and furnace, producing 200,000 cubic feet of air per minute 
underground. At noon the party will leave Shireoaks 
for the company’s Steetley, Whitwell, and Clowne pits. 


the ensuing year. 


North Central Wagon Company, Limited.—The sixty- 
first half-yearly report of the directors of this company 
has been issued. The balance of profit available for divi- 
dend amounts to 6097/., and a dividend is to be paid at 
the rate of 74 per cent. free of income tax ; 1000/. is to be 
added to the reserve fund. The subscribed capital is 
197,040/., of which, 126,126/. is paid up. 

Cessation of Work.—Nearly all the establishments in 
South Yorkshire were closed on Monday this week. A 
more universal holiday was never held, and it would be 
difficult to say which were the greatest sinners, the 














masters or the men. After this interruption, however, 
business has resumed its ordinary course. 





| Frencu Mecuanrcat Inpustry.—The Voruz Works, 
| Nantes, have just completed a compound engine of 600 


Mr. C. H. Cobbold has been nominated as president for | horse-power for the Cardan despatch boat. M. Dubigeon 


has built the hull of the vessel. 


| Cararocus.—We have received from Messrs. P. and 
| W. Maclellan, Limited, of Glasgow and London, a copy 
of their very complete illustrated catalogue of cranks, 
hoists, and lifting gear generally. The catalogue is fully 
illustrated and complete prices are given of the different 
arrangements described. In addition to the usual contents 
of a catalogue of this description there are some useful 
tables of the strength and weights of chains and wire and 
hemp ropes. The articles described range from Weston 
| pulley blocks and screw jacks to warehouse lifts and steam 
navvies. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Ivon Warrant Markets.) 


May, 1891. 


6 ass “ees 


(Sey 


JUNE, 1891. 


Jury, 1891. 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s, in the case 


of hematite, Scotch, and Cleveland iron, and 11. in all other cases. 


The price of quicksilver is per 


bottle, the contents of which vary in weight from 70 Ib. to 80 1b. The metal prices are per ton. Heavy 


steel rails are according to Middlesbrough quotations. 





INDUSTRIAL NOTES. 


Nores of warning are heard in various industries of 
slackening trade, and in a few instances a real depres- 
sion is being felt. It is to be hoped that it is only 
temporary, but the fear is that possibly it may be an 
indication of a substantial decline which will affect 
many other trades. The depression in the boot and 
shoe trades is said to be unusually severe for the time 
of year, and it is causing some anxiety, especially in 
the strained relations now existing in several of the 
chief centres of this large industry. At Leicester, 
where the workshop question is in rather an acute 
stage, the union has found it difficult to restrain the 
men from striking, some few stoppages having actually 
occurred. In London there are complaints of friction 
over the same question, some few of the Jewish em- 
ployers having, itis said, broken through the agree- 
ment already. There was also a rumour that the 
tailors were on the verge of another dispute, but it 
turns out to be provincial in its character, being con- 


the present. In the printing trades a large number of 
men are out of employment. Nearly 2000/. was ex- 
pended on out-of-work relief during the last quarter, 
the total number receiving relief being 3790 in London 
alone. In the manufactured iron and steel trades a 
large number are out of work in various districts, and 
the holiday season will rather increase than diminish 








| 


the number. The state of South America is causing | pie 
some of the mischief, and the recent bank failure has| In the Sheffield and Rotherham district the outlook 





accentuated it. The McKinley tariff also has had a 
baneful influence upon some of the trades, 





The condition of the engineering trades throughout 
Lancashire has not materially changed ; if anything, 
however, it is rather of an encouraging character than 
otherwise. Most branches are still kept fairly em- 
ployed upon work in hand, while machine toolmakers, 
stationary engine builders, and machinists generally 
are mostly fairly well off for orders for some time to 
come. Boilermakers, also, report a considerable 
weight of new work coming forward, in addition to 
work still in hand. Generally, however, it it reported 
that, apart from specialities, the actual weight of new 
work in prospect is not very great, the tendency being 
in the direction of lessened activity, with a continued 
downward tendency in prices. The iron market has 
slightly changed for the better, rather more business 
being done, and, for some brands of pig iron, prices 
have shown an upward tendency. The demand has 


: c | been more particularly for foundry qualities, and for 
fined toa few towns in the north of England, up to | 


steel boiler plates, the latter going up in price. In 
manufactured iron a moderate business has been done, 
prices being firm. The metal market has also been 
firmer, with increased business. The district is 
uniformly free from any serious labour disputes in all 


| branches of the engineering and cognate trades, except 


in the stove-grate trade, where some slight disturbances 
have occurred. 





is not regarded as encouraging. In the heavier trades 
it is stated that manufacturers have a difficulty in 
finding full employment for all their hands. The 
orders that are offered are hardly worth accepting at 
the prices insisted upon. There are no fresh tenders 
for steel rails, and no orders for tyres or axles, though 
the producers of the latter are fairly busy. The 
armour plate mills are busy, and there is a good call 
for ordnance castings, forgings, and projectiles, but 
little demand for general castings. The lighter local 
industries are fairly active, and there is a large demand 
for skates. Generally speaking the workpeople are 
fully employed, but many are working upon stock. 

bour movements are quiet, no dispute of any conse- 
quence exists in any department of trade in the 
locality. 

The condition of trade in the Cleveland district 

shows very little signs of improvement. The pig-iron 
trade is in a bad state, the prices realised being very 
low ; a large quantity of No. 3 iron has been sent into 
the warrant stores. The shipments for July were 
about 20 per cent. less than in the previous month. 
The total production of pig iron and of Bessemer 
steel rails have fallen off considerably. No improve- 
ment is manifest at the Eston Steel Works ; only about 
half the usual number of men are employed, and these 
only from three to four days per week. The men at 
No. 3 mill have, it is said, only averaged two days per 
week for the last six months. Some sad tales of 
privation are heard in the district, especially as 
regards women and children. 
The enginemen, boilermen, and cranemen have re- 
solved not to submit to the 64 per cent. reduction 
on the blast furnacemen’s sliding scale. A deputa- 
tion of the officials of the union waited upon the 
managers of the works, and have been able, thus far, 
to avert the proposed reduction. But whether it is 
only a temporary arrangement or a solid settlement, 
the information available does not state. 

There is nothing new to report as regards the Cleve- 
land miners. The present arrangement will continue 
in force till September 30th, by which time probably 
there will be a reduction instead of a 5 per cent. 
advance. Several of the mines are only working four 
days per week, the demand for ironstone decreasing 
as the production of iron diminishes. The men are 
now looking to federation to help them in their 
extremity. 

At some of the foundries in the district work is 
rather slack, but the engineering and cognate trades 
are fairly busy in most instances. Many of the works 
are going on steadily, not to say actively. Even in the 
iron and steel industries, the Eston Works do not 
quite represent the actual state of trade in the district. 
Fresh work is rather scarce, and there is a difficulty in 
getting specifications gs ie otherwise most of 
the firms appear to be moderately well off for 
orders. The district is tolerably free from disputes, 
neither party being desirous of provoking serious 
disputes in the present condition of trade. 





The North of England Conciliation and Arbitration 
Board has decided that there shall be no change in the 
general wages of the men under the last ascertainments 
of the net average selling price of finished iron since 
the last report. The selling price for the last two 
months, as compared with the previous two months, 
shows a falling off of 2s. per ton, but the steel 
workers will suffer a reduction of 24 per cent. from 
the first of the present month. The general effect of 
the sliding scale during the present year has been a 
reduction of 24 per cent. for May and June, otherwise 
the wages are the same as at the close of last year. 
The fall in the price of finished iron has been 4s, 1d. 
per ton since December 1, 1890. The Board has dealt 
with several cases of dispute during the last two 
months ; in each case the Board has been able to effect 
a settlement. The effect of the operation of the 
‘sliding scale has been to keep the iron trade ina 
steady, regular, and prosperous condition for the past 
two years,” and the members of the Board urge its 
adoption for another two years. 


At the last meeting of the Midland Wages Board, 
the “‘ report of the committee, appointed on April 2, 
1891, to consider the wages paid for rolling sheet 
iron, with a view to secure a uniform rate for the 
whole district within the operation of the Board,” was 
adopted, together with ‘‘a resolution pledging both 
sides to use all available proper means to secure a bona 
Jide adhesion to the list by every firm within its scope.” 
Upon a question being raised as to the standard weight 
of or for ‘‘ singles,” ‘‘ doubles,” and ‘‘lattens,” the 
chairman of the Board said that the sheet-iron com- 
mittee was now defunct, and all questions not dealt 
with in the report must be dealt with by the Standing 
Committee of the Board. The schedule of rates has 
been circulated throughout the district, and no serious 
opposition thereto has been encountered in any case. 
It appears that some difficulties were experienced with 
the men at first, but they have now accepted the 
basis adopted by their own representatives, 
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The condition of affairs on the Clyde is becoming 
very serious. ‘The men who struck, in defiance of 
the decision of the executive of the Boilermakers and 
Iron Shipbuilders’ Society, are still out, while the 
executive still keep a firm grasp of the union funds 
and refuse the men strike pay. The question, it 
appzars, has been submitted to the entire body of the 
members, with the result, it is affirmed, that the vote 
has gone against the executive, and in favour of the 
men on strike. The men will have been out five weeks 
up to the 10th inst., and in many cases great privation 
has been endured. On Saturday last the effects of 
the strike were felt by other men, not involved in the 
dispute. The large shipbuilding yard of Messrs. 
Mackie and Thompson, at Govan, was closed, a large 
numbers of carpenters and joiners and others being 
paid off. Other firms, it is said, intend following this 
example, unless the riveters and others resume work. 





The condition of the iron trade in the North Staf- 
fordshire district shows signs of improvement. The 
mills and forges are working full time, which is more 
than they have been doing for months. There are no 
disputes of any consequence, the rates of pay and 
wages being regulated by the sliding scale of the Mid- 
land Wages Board. 





The final notice for the twenty-fourth annual Trades 
Union Congress has just been issued, together with a 
programme of its work. The congress will be held in 
the town hall, Newcastle-on-Tyne, kindly lent for 
the purpose free of expense, by the mayor. It will 
meet for the despatch of business on September 7. In 
some respects it bids fair to be one of the most success- 
ful of the series of gatherings, for the Newcastle 
trades have voted 300/. towards entertaining the dele- 
gates. The delegates will also be entertained by the 
mayor, and the whole proceedings will close with a 
grand procession of the Newcastle and Gateshead 
trades, The published programme is rather shorter 
than usual ; it comprises the Employers’ Liability Bill, 
a Bill to insure competency for men in charge of steam 
engines and boilers, contracts and fair wages, factory 
inspection, international reduction of the hours of 
labour, co-operation and trade unions, and the repre- 
sentation of labour on Parliamentaryand on local bodies, 
Mr. Robertson, M.P. for Dundee, will read a paper on 
the ‘‘ Law of Intimidation.” Some special resolutions 
have been forwarded with regard to fishermen, pro- 
posing that a Bill be introduced to compel a fixed com- 
mission on sales of fish at 44 per cent. ; that the 
Fishing Boats Acts, 1871 and 1876, be amended; and 
for the abolition of Sunday labour, and shorter hours 
on other days of the week. The Miners’ Federation 
also sends in a series of five resolutions, one of which 
calls upon the congress to secure the passing of the 
Mines Kight Hours Bill. ‘The other resolutions 
relate to administrative matters in Congress. 





The International Socialist Congress of 1891, 
organised by the Belgian labour party, will meet in 
Brussels on August 16, and continue its sittings till 
the 23rd. Sunday has been definitely fixed for open- 
ing its proceedings mainly in deference to the wishes 
of the Continental workmen, It is stated that the 
congress will be attended by delegates representing 
the Socialist labour parties and federations, from 
** Austria, Belgium, Denmark, England, France, 
Germany, Holland, Hungaria, Italia, Norway, Rou- 
mania, Spain, Sweden, and Switzerland ; by the most 
powerful British trade unions, the federations of 
groups of French syndicates, and by the most impor- 
tant groups of the United States of America.” ‘The 
manifesto ‘‘ to all labour associations throughout the 
world” is a curious document to be published and 
circulated by ‘‘the Trades Union Congress Parlia- 
mentary Committee” of England; it does not bear the 
stamp of British origin, not even of supervision by 
any competent representative of labour in this 
country. It is Continental in form, in expression, 
and in aspiration, and the translation is as crude and 
un-English as it well could be. It appears that about 
forty propositions have been sent in for discussion ; 
these have been grouped under eleven heads. The 
congress will begin by an international proclamation 
of ‘‘ fraternity and solidarity of all proletarians in the 
world.” Then will follow debates and resolutions, if 
the congress can so agree, upon labour legislation, 
strikes, and boycotting, labour and the military 
system, the Jewish question, the use of parliaments 
for the realisation of the labour programme, union of 
socialists and trade unionists, suppression of all con- 
tracts, the eight hours, adoption of a general title for the 
labour party, practical organisation of labour, and the 
assent of the delegates to hold a grand congress in 
Chicago, in 1893, and the fixing of the date of the next 
congress. During the congress week special con- 
ferences of groups of trades will be held, the first of 
which will comprise all iron, steel, and metal workers 
of all countries. 





The two rather serious disputes in the county of 
Durham not only continue, but one of them has 





entered a new stage, while the other is not unlikely to 
follow suit. The men at the Murton Colliery have 
been out for some time, but as the strike occurred 
without the sanction of the association strike pay was 
refused. The miners thereupon appealed to the whole 
of the members, with the result that strike allowance 
was conceded. Some 1600 have thus to be supported ; 
the back pay for the six weeks during which they have 
been out will amount to over 4000/. It would have 
been more, but some have left the district, and have 
found work elsewhere, The men at the Wingate 
Colliery, who went out nearly at the same time, and 
under similar circumstances, have now appealed, and 
probably they, too, will gain the support and strike 
allowance they seek. Ever since June 13 they have 
had to depend upon voluntary help, and some of the 
families have the to suffer a good deal of privation. 

At Lord Londonderry’s collieries, at Silksworth, 
feeling still runs high over the ‘‘ deputy question.” 
Another batch of miners were charged at the Houghton 
Petty Sessions with intimidation and assault, each of 
whom were sentenced to a fine of 2/., with costs, in- 
cluding witnesses’ expenses. In connection with the 
same collieries litigation is still going on over the 
charges of perjury alleged against Mr. Samuel Storey, 
M.P. The honourable member was successful in his 
appeal against the magistrates; he is now claiming 
10,000. as damages against those responsible for the 
charges. 





The Midland Miners’ Federation have voted 1001. 
per week to the Belgian miners on strike in the Char- 
leroi district of Belgium ; that amount is to be continued 
as long as the strike lasts. The Somersetshire Miners’ 
Council have also determined to support the men on 
strike, but the amount of their contribution is not yet 
fixed. The Yorkshire miners have voted 400/., the 
second instalment of which has been forwarded, to- 
gether with 100/. from Lancashire, and 100/. from 
Derbyshire. 

In the mining districts of Yorkshire the agitation 
against what is known as ‘‘ the butty system” is grow- 
ing in volume and force. It is thought probable that 
strikes on a large scale will take place in numerous dis- 
tricts with the view of crushing out the system. Mr. 
Cowey, the president of the Yorkshire Miners’ Associa- 
tion, states that a strike is coming over the eight hours’ 
question. The catastrophe, he said, was ‘‘ only 
averted at the Paris conference by the attitude of a 
few, who thought that the time was scarcely ripe for 
a great strike; the time would come, however, when 
there will be a terrible struggle.” This pronounce- 
ment from one of the leading men in the National 
Federation of Miners is not reassuring. 

Messrs. Newton, Chambers, and Co. have been 
adding to the already long list of their large collieries, 
by recent purchases in the Yorkshire district, the men 
generally being favourable to the change to the new 
proprietary. ‘They are, however, urging the firm to 
put an end to the butty system at the whole of their 
large collieries, 

Mr. Abrahams suggests that the miners in South 
Wales shall contribute the school fees which will be 
remitted under the Education Act, toa labour repre- 
sentation fund to pay members of Parliament and other 
representatives on local boards. 





The carpenters and joiners in London resolved to 
strike thirty more shops on Saturday last, thus largely 
extending the area of the dispute and augmenting the 
number of men on strike. The offer of the employers 
of higher wages per day, and of increased pay for 
overtime, was rejected. There were 300 delegates 
present at the meeting, at which the determination 
was arrived at, The engineers have sent 700/. to the 
strike fund, 





TYPES AND PROPORTIONS OF MER- 
CANTILE STEAMERS.* 

On the Alterations in the Types and Proportions of Mer- 
cantile Vessels, together with Recent Improvements in 
their Construction and Depth of Loading, as affecting 
their Safety at Sea. 

By Mr. B. Marrecy, Chief Surveyor of Lloyd’s Register, 

Vice-President. 

In taking a brief view of the points referred to in the 
heading of this paper, it may not be uninteresting in 
the first place to trace cursorily the genesis of the different 
types of vessels engaged in the mercantile marine, and 
the main causes which have led to their adoption. In 
dealing with the question of types our attention will be 
principally directed to steamers, as beyond the adoption 
of iron and steel for wood in sailing vessels little altera- 
tion has been made either in their types or proportions, 
other than that due to their greatly increased size and 
the nature of their rig, to which I will refer later on. 

In steamers, however, various _ have been brought 
into existence which experience has shown to be neces- 
sary, or to meet special exigencies of trade, and it is felt 
that, in view of the misunderstandings which exist in 


* Read at the thirty-third session of the Institution of 
Naval Architects. 





relation to this subject in the minds of many, a brief 
explanation will not be out of place. 

n the early steamers, which were built to compete 
with sailing vessels, the type adopted, as might have 
been expected, was the prevalent type of ordinary sailin 
vessels. These were either flush decked or were fitted 
with a low forecastle, called an anchor deck or monkey 
forecastle, on which to work the anchors, or to give 
greater protection against seas finding their way on deck. 
In addition to this, was often added a comparatively 
short raised quarter-deck to protect the sees from 
shipping following seas, The engine and boiler openings 
in the decks of such vessels were protected by low coam- 
ings and glazed skylights, the dangers not having then 
been realised of the inefficient protection of this most 
vulnerable part of steamers. 

Gradual development led to the fitting of full fore- 
castles about 6 ft. high, for berthing the crew, and full 
poops of the same height for the accommodation of the 
officers and a few passengers, thereby leaving the hold 
below the main deck clear for the stowage of cargo. The 
lamentable loss of the Australian trader London, which 
had the engine skylight carried away in a gale, causing 
her loss, showed the desirability of greater protection to 
the engine and boiler openings ; this led to their being 
protected by iron casings about 6 ft. high, and subse- 
quently this protection was extended by continuing the 
covering to the sides of the vessel, and thereby forming 
a ‘* bridge house.” 

A large number of this type of steamer was built, 
having, as described, ‘‘full forecastle, full poop, and 
bridge house,” thus leaving the hold under the main deck 
clear for the stowage of cargo, and in emergency, when 
homeward freights were high, affording opportunities for 
stowage of a considerable amount of light cargo, such as 
cotton, &c., in the poop. Such vessels were in great 
favour for general purposes of trade about the year 1870, 
and their sizes reached at that time to about 250 ft. long, 
33 ft. broad, and 17 ft. Gin. depth of hold to the main 
deck. At the same time a large number of steamers had 
been and were being built at the period referred to, 
which shipowners cOnsidered presented a more advan- 
tageous investment. These vessels were designated 
“three-deck ” vessels. They differed from the above 
description, inasmuch as, instead of being of the depth of 
the type of vessel above referred to, namely 17 ft. 6 in. to 
the main deck, with lighter erections of forecastle, poop, 
and bridge house above this deck, they were, as compared 
with the above, of the same length and breadth, but 
24 ft. depth of hold, having the full scantlings main- 
tained to this height, and a second deck laid. These 
vessels also had generally a forecastle, poop, and bridge- 
house fitted, and though costing more than the vessel 
above described, their greater strength and depth enabled 
them to carry a much greater deadweight cargo, and the 
comparative profit was said to be greater. 

This type of vessel continued to increase very much in 
number and size, and, it may be said, found extensive 
favour for general cargo-carrying purposes; but it was 
felt that, as steamers increased in size for the conveyance 
of cargo and ae between decks, some modification 
in the scantlings generally, and the upper works in par- 
ticular, might safely be adopted. This, in connection 
with the opening of the Suez Canal in 1867, led to an 
increase in a somewhat lighter vessel than the ‘‘ three- 
deck ” vessel termed ‘‘spar-deck.” This designation has 
been much misunderstood, owing to the adoption of a 
term first used in the Royal Navy, where the conditions 
which gave rise to the name were altogether different. 

Spar-decked vessels, when first included in the vocabu- 
lary of Lloyd’s Register, and rules framed for their 
construction, were intended for carrying passengers 
between decks, and consequently the scantlings of the 
upper works were allowed to be considerably lighter 
than required for the ‘‘ three-deck ” deadweight carrying 
steamer. The scantlings throughout were somewhat 
lighter, whilst from the main to the spar deck, in addi- 
tion to the plating being thinner, only half the frames 
were extended to the spar deck. 

This structure might have been sufficient, if all the con- 
ditions had been complied with by the owners, but the 
restriction of carrying only passengers between decks was 
so irksome that owners declined to continue to build this 
type of vessel. Hence this class of vessel was increased 
in strength by extending all the frames to the spar deck, 
and increasing the thickness of the top side plating, &c., 
and thereby making less difference as regards strength 
between the ‘‘spar” and ‘‘ three-deck ” vessel, so as to 
enable them to carry a proportion of deadweight between 
decks. It may be remarked that, as regards external ap- 
pearance and general arrangement of material, there is no 
difference whatever between these two types of vessels. 

It was felt amongst the shipowners engaged in the con- 
veyance of large numbers of pilgrims and coolies in the 
Kast that a permanent protection from the sun’s rays on 
the upper deck was desirable ; hence arose the first of the 
‘“‘awning-deck ” steamers. The scantlings of this type of 
vessel are the same as in the “‘ spar-deck ” vessel from the 
main deck downwards, but above this the upper works 
are much lighter, and openings of larger size are allowed 
in the vessel’s sides at this part for purposes of ventilation. 
The same result, however, followed as in the case of the 
light spar-deck vessel, and as it was found that, in addi- 
tion to carrying passengers, cargo was being carried in 
this light awning-deck superstructure, it became neces- 
sary to increase the strength of the upper works by re- 
quiring all the frames to be extended, as in the spar-deck 
vessel, the difference between these types being in the 
plating, beams, deck, &c. The awning-deck vessel, like- 
wise, has all the external appearance of a “‘three-deck” 
ship, and in consequence of this, and the extreme light- 
ness of the upper works, such vessels classed in Lloyd’s 
Register are compelled to have a fixed load-line marked 
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on their sides, and recorded in the society’s register 


bre supply the place of the original light awning-deck 
vessel, another grade termed “‘shade ” or ‘‘shelter ” deck 
was introduced, to which a fixed load-line was required as 
in the awning-decked vessel. ; 

We now come to the most modern, and perhaps it may 
be said, commercially, the most successful type of steamer, 
namely, the ‘‘ well-deck” vessel. This designation arose 
from such vessels having an open space above the main 
deck between the after end of the forecastle and the fore 
end of the bridge-house, termed the ‘‘ well,” the erections 
on the main deck being continuous from the front of the 
bridge to the stern. This type of vessel has been ably 
dealt with by Mr. Sivewright in a paper read by him at 
the North-East Coast Institute of Engineers and Ship- 
builders. It appears that they were introduced on the 
north-east coast about the year 1865, although some vessels 
very similar in character had been built many years 
anterior to this. The reasons which led to these vessels 
being built were very simple. Owing to the space occu- 
pied in screw steamers by the shaft tunnel, and the neces- 
sary fining of the lines of the after body in order to admit 
of a rapid flow of water to the screw propeller, the pro- 
portionate amount of cargo which could be carried in the 
after hold was not sufficient to properly trim the vessel 
to effect her loading to an even keel. 

In order, therefore, to prevent trimming by the head 
when the vessel was fully laden, provision had to be made 
for carrying a larger amount of cargo abaft the engine 
and boiler space, and the expedient was adopted of raising 
the quarter-deck a sufficient height and length to obtain 
the desired result. In some cases, instead of a raised 
quarter-deck about 4 ft. high, a full poop 7 ft. high was 
constructed, extending over about one-half the length of 
the vessel; but this for purely cargo-carrying purposes 
had the disadvantage of providing more space than neces- 
sary, involving additional cost, and an unnecessarily large 
increase in the tonnage on which continuous dues had to 
be paid. By the adoption of a raised quarter-deck the 
height and length could be so adjusted that, having the 
cargo to be carried determined, the vessel could be con- 
structed so that the holds could be quite filled, and the 
desired trim and draught of water insured. be. 

Light bridge-houses open at the end and adjoining the 
raised quarter-deck were constructed in the early vessels, 
to protect the vulnerable parts of the engine and boiler 
openiogs. As the value of this protection was more and 
more recognised, the bridge-houses were strengthened 
and fully inclosed, whilst the length was extended beyond 
the openings, thereby affording space for carrying bunker 
coals; until about the year 1875, when the adaptability of 
this type of vessel for oversea trade had been demon- 
strated, the typical ‘‘ well-decker” of about 260 ft. long 
was arrived at, having a ‘‘ well” or open space on the 
main deck of about one-fourth the length of the vessel. 

For many years following, the improvements in this 
description of vessel took the form of local structural 
arrangements only, until about the year 1885 another 
considerable alteration was made, <n of extending 
the superstructure over nine-tenths the lengt of the vessel, 
thus contracting the length of the ‘‘ well,” which in some 
of the largest of this class of vessel did not exceed 30 ft. 
in length. At the same time, owing to the great length 
of the superstructure, its upper part forming the upper 
flange of the girder on which the Ceattedinn stresses fell, 

ibecame necessary to considerably strengthen this part 
by a modification of the scantlings of the top sides and 
bridge-deck. 

A somewhat remarkable course is now being pursued 
by many owners of this class of vessels, by extending the 
bridge-house to meet the forecastle, and thus approaching 
practically to the awning-deck vessel. As before ex- 
plained, the ‘‘ well-deck” type originated in the desire to 
supply additional cargo space aft, and while the bridge- 
house covered the midship part of the vessel only, and the 
raised quarter deck was available for cargo, this end was 
obtained. It will seem to many that the very object for 
which the type was originated would be lost by extending 
the superstructure so as to join the forecastle, as con- 
siderably more space would be provided forward than 
could be utilised, or the vessel would trim by the head. 
However, shipowners have doubtless good reasons for 
such alterations; as before stated, such modifications 
do not arise in shipping matters from empirical notions, 
and one great reason is the great objection some ship- 
owners have to providing a “‘well” into which wavescan find 
their way, which, to say the least, does not afford the 
greatest comfort to those on board, whilst such additional 
space when covered in is often available for light measure- 
ment goods, 

That the “‘well-deck” type of vessel has proved itself, 
by reliable statistics, to have exceptional immunity from 
loss, as compared with other types of vessels, is beyond 
doubt, and this I shall deal with further on, whilst 
that the great prejudice which existed at one time in some 
Government departments against this description of 
vessel is being eradicated, experience daily shows. 

The last type of vessel it is considered necessary to 
allude to is that of the bulk-carrying oil steamer; but 
as Mr. G. Eldridge, who has had extensive experience in 
dealing with this type of vessel, is about to read a paper 
on the subject, a very few remarks will suffice. In 1886 
I had the honour of reading before the members of this 
Institution a paper on this type of vessel at Liverpool, 
and drew attention to the increasing volume of this trade, 
and the necessity of British shipowners availing them- 
selves of the opening for competing in the carrying of oil 
in bulk on over-sea voyages. At that time there were 
only about ten steamers specially adapted and engaged 
in this trade, whilst at the present time over seventy 
vessels are employed in carrying oil in bulk from America 
and the Black Sea to European ports, and, it is under- 








stood, with remunerative results. It is only to be re- 
— that British shipowners treated with such indif- 
erence the paper referred to, and that they have not a 
larger interest in this carrying trade, as it is understood 
that it is principally confined to Americans and Germans. 

Having briefly traced the rise and progress of the 
principal types of vessels engaged in the mercantile 
marine, I will occupy your attention for a short time 
whilst I refer to the improvements which in recent years 
have been made in the design and construction of these 
various types. 

Referring to the decade 1870-1880, I wish particularly 
to draw attention to the proportions of the ‘‘three-deck” 
vessels designed at that time. Fostered by the erroneous 
impression that breadth was an insurmountable deterrent 
in regard to speed, these vessels, which for the carrying 
of cargoes of great specific gravity are the most suitable, 
were designed of such proportions as to render many of 
them unsafe from instability when loaded with homo- 
geneous cargoes to the depth of loading usually adopted. 
So many losses occurred in vessels of this type that my 
attention was strongly directed to it—more particularly 
on the heeling over of a steamer of this description and 
lying on her broadside when coal laden—and in the early 
part of 1880 I had the honour to read before this Institu- 
tion a paper “‘On the Causes of Unseaworthiness in Mer- 
chant Steamers,” drawing attention to the proportions 
and particulars of these vessels, the great number of 
losses of which doubtless resulted from their compara- 
tively small proportion of breadth to depth. 

The large number of vessels of this type registered in 
the United Kingdom rendered the question of their 
safety at sea a matter of great importance. From an 
analysis of Lloyd’s Register for the years 1875 to 1885, it 
is found that cae were on the average about 450 narrow 
“*three-deck ” vessels afloat, and during the period of 
eleven years no less than 75 were returned as missing or 
foundered, thus showing a loss of 16.6 per cent. from 
these causes. During the same period the number of 
‘‘well-deck” vessels registered had risen from about 
430 in 1875 to over 700 in 1880, and in 1885 no less than 
1400 were on the British Register, the average number 
on the register for the eleven years being about 800. The 
total loss (foundered or missing) of these vessels, however, 
amounted only to 49, or about 6 per cent., or not much 
more than one-third of that recorded for vessels of the 
narrow “‘ three-deck” type. 

It is gratifying to me to have to state that from the 
time at geo attention to this matter, a gradual 
increase in the proportionate breadth of the “‘ three-deck” 
type of vessel has taken place, as will be seen from the 
fact that the average relation of depth to breadth in such 
vessels built in 1879 was .69, whereas in 1890 the propor- 
tion had fallen to .62; or the average breadth of a vessel 
24 ft. depth in hold in 1879 was 34.8 ft., and had risen to 
38.9 ft. in 1890. 

In the following Table the losses of ‘‘ three-deck ” 
vessels (missing and foundered) are analysed as to their 
date of build. It will be seen that in the earlier years 
the losses occurred principally among comparatively new 
vessels, and that the total number of vessels of this type 
constructed since 1880, which have been returned as Tost 
at sea, is small as compared with the total loss of ‘‘ three- 
deck” vessels, whilst with the single exception of the 
Earnmoor, which foundered in a hurricane, no ‘‘three- 
deck” vessel built since 1884 has been returned as “‘ miss- 
ing or foundered.” 


Number of ‘‘ Three-Deck” Vessels Missing or Foundered 




















during the Years 1878-1889 inclusive, showing the 
Periods of Building. 
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This Table leads to the legitimate inference that these 
later constructed vessels of greater beam have been 
enabled to withstand the gales to which the earlier con- 
structed and narrower vessels succumbed. It would be 
regrettable if the losses of ill-designed vessels of this type 
should be the cause of preventing the building of such 
vessels in future, as for many trades no class of vessels 
can be built that is more suitable. 

The comparatively small loss, again, of ‘‘spar-deck ” 
vessels is largely due to the greater freeboard these vessels 
have than ‘‘three-deck ” vessels of the same size, the loss 
averaging about one per annum in a total of about 500 
vessels. The beneficial effect of increased freeboard in 
lengthening out the curve of stability cannot be too 
emphatically stated. Even if the increased freeboard is 
obtained by carrying cargo of a lighter description, so that 
the position of the centre of gravity of the loaded vessel 
remains practically unchanged, the effect of increased 
freeboard is far more marked in extending the range of 
stability than increase in breadth, while if a less weight 
of the same cargo be carried, empty spaces being left in 
the ’tween decks, the effect is still more marked. 

Again, with “‘awning-deck” vessels, such vessels have 
for a great number of years had a class assigned by Lloyd’s 





Register Committee, conditionally on having a fixed load- 
line on the side of the vessel and recorded in the Society’s 
Register Book. The sma!l comparative number of losses 
of this type of vessel may be attributed largely to this 
precaution. 

Coming now to the ‘‘ well-deck ” vessel, as before stated, 
we have seen that the number of losses under the head- 
ing of ‘* Missing and foundered,” has been very sinall as 
compared with the narrow ‘‘three-deck ” type of vessel. 
The cause of this is not far toseek. Taking two vessels 
of the same length and breadth, say 250 ft. by 33 ft. beam, - 
such a vessel as formerly built to the ‘‘three-deck” class 
would have 24 ft. depth of hold, and owing to her great 
strength from keel to gunwale would be considered fit to 
load down to a freeboard of about 4 ft. Gin. <A ‘ well- 
deck ” vessel of the same length and breadth would have 
adepth of hold of about 17 ft. to the main deck, and a 
comparatively light superstructure varying in height from 
3 ft. to 4 ft. at the raised quarter deck, about 7 ft. at the 
bridge and forecastle, the whole extending over about 
three-fourths the length of the vessel, the total depth 
amidships being 24 ft., as in the case of the “‘ three-deck ” 
vessel. But while the ‘‘three-deck” vessel would load 
down to within about 4 ft. 6in. of the gunwale, the “ well- 
deck ” vessel would load down to within, say, 2 ft. of the 
main deck, thus leaving a freeboard of 5 ft. to 6 ft. aft 
independent of sheer, and 9 ft. in way of the bridge- 
house, these comparatively high freeboards extending over 
three-fourths the vessel’s heath. 

Losing sight of the inconvenience of seas finding their 
way into the “‘ well,” is it surprising that vessels having 
this large freeboard throughout such a great length of the 
vessel, enabling them to lift over the seas and insuring a 
great righting power at large angles of heel, should be 
enabled to pass scatheless through gales to which the 
strong ‘‘ three-deck ” vessel, with comparatively low free- 
board and higher centre of gravity of cargo, succumbs ? 
From the statistics furnished by the ‘“‘ Well-deck” Insur- 
ance Club, at Hartlepool, it is evident that, as regards 
actual losses, this type of vessel is among the safest of those 
which are engaged in over-sea trade. 


(To be continued.) 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 


Chronological History of Electricity, Galvaniam, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D, 1888. 
By Mr. P. F. Morretay. 

(Continued from page 110.) 

Bernoulli Family.—The Bernoulli family is as well 
known in the history of mathematics, by the distinguished 
services of eight of its members, as is the Cassini family 
through the successes achieved by four of its representa- 
tives in the development of astronomical studies. 

Daniel Bernoulli (1700-1782), second son of John I., con- 
structed a dipping needle, which is described at page 85 
of the Eighth ‘‘ Britannica,” vol. xiv., and with which he 
observed the dip to diminish half a degree during an 
earthquake in the year 1767. Before Daniel was twenty- 
three years old he had declined the presidency of the 
Academy of Sciences at Genoa, and at the age of twenty- 
= was appointed professor of mathematics at St. Petera 

urg. 

John Bernoulli IT, (1710-1790), youngest of the threa 
sons of John I., gained three prizes from the French 
Academy of Sciences for Memoirs on the Capstan, o 
the Propagation of Light, and on the Magnet. 

John Bernoulli ITI. (1744-1807), grandson of John I. 
took the degree of doctor of philosophy at the age of 
thirteen, and, when nineteen years old, was appointed 
Astronomer-Royal of Berlin. He published several 
volumes of travels, in one of which he relates (A. L. 
Ternant, ‘‘Le Telegraphe,” 1881, page 32), that he saw, 
in the last-named city, an instrument constructed of five 
balls with which all letters of the alphabet could be ex- 
pressed. 

James Bernoulli I. (1654-1705), brother of John L., 
while at London, was introduced into the philosophical 
meetings of Boyle, Hooke, Edward Stillingfleet, and other 
learned and scientific men. He opened, in 1682, the 
Collegium Experimentale Physico- Mechanicum for 
public instruction, but his lasting fame dates from the 
year 1684, when the great Von Leibnitz published his 
treatise ‘‘ De Gravitate Attheris.” Three years later, in 
1687, James occupied the mathematical chair of the 
University of Basel, vacant by the death of the learned 
Megerlin. 

A.D. 1700.—Morgagni (Giovanni Battista), while prac- 
tising medicine at , «ene and at Venice, uses the 
magnet to remove particles of iron which had accidentally 
fallen into the eyes; exactly in the same manner as 
—_ and Fabricius Hildanus had done before 

im. 

A.D. 1700.—Duverney (Joseph Guichard), an eminent 
French anatomist, knew at this date that the limbs of a 
frog are convulsed by the electric current (as shown in the 
“* Histoire de l’Académie des Sciences,” 1700, page 40, and 
1742, vol. i., page 187), and the Italian po a a L. 
Marco Antonio Caldani, assistant to Morgagni, alludes 
to the “revival of frogs by electrical discharges.” See, 
also, ‘‘ Ency. Metrop.,” vol. iv., page 220; Highton’s 
‘* Elec. Tel. ;” Fahie, “‘ Hist. of Elec. Tel.,” pages 175, 
pr. and notes; Knight’s ‘‘ Mech. Dict.,” vol. ii., page 
936. 

A.D. 1701-1702.—Le Brun (Pierre), publishes his 

88 See Maunder’s “ Biog. Treasury,” also Beckmann’s 
“* History of Inventions,” vol. i., page 44, and biography 
in ‘* Larousse,” vol. xi., as well as in vol. xvi. of the 
Ninth ‘‘ Britannica.” 
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**Histoire Critique des Pratiques Superstitieuses,” 
wherein he makes mention (vol. i., page 294) of the possi- 
bility of transmitting intelligence in the manner indicated 
by the Jesuit Leurechon. 

A.D. 1702.—Marcel, Commissioner of the Navy at 
Arles, publishes a pamphlet, dedicated to the King and 
entitled ‘‘ The Art of making Signals both by Sea and by 
Land,” wherein he affirms that he has ‘‘communicated 
frequently at the distance of two leagues (in as short a 
— of time as a man could write down and form exactly 
the letters contained in the advice he would communicate) 
an unexpected piece of news that took up a page in 
writing.” The particulars of this invention are, however 
wanting. 

Marcel reports many well-authenticated instances where, 
as already mentioned by Julius Cesar (A.D. 1590), iron 
bars have become temporarily magnetic by position 
alone. * 

A.D. 1702.—Kempfer (Engelbrencht), German physi- 
cian, describes in his ‘‘ Amznitates Exotice,” experiments 
made by him upon the electric torpedo (Leithead, 
1837, chap. xii.). He insiststhat any person may avoid 
all sensation of the shock by merely holding the breath 
while touching the animal. This apparently improbable 
fact has since been confirmed, however, by many scientists; 
the accurate observations of Mr. Walsh (A.D. 1773) on 
the subject, reported in the ‘‘ Phil. Trans,” for 1773, 1774, 
1775, claiming especial attention. 

A.D. 1704.—Amontons (Guillaume), an ingenious 
mechanician and scientist, exhibits before the royal 
family of France and before the members of the Académie 
des Sciences, his system of communicating intelligence 
between distant points through the agency of magnifying 
glasses—telescopes. The ‘‘Mémoires de 1l’Académie,” 
1698-1705, contain an account of his many seientific pro- 
ductions, 

A.D, 1705.—Witson (Nichols), burgomaster of Am- 
sterdam, announces at page 56 of his ‘* Noord en Oost 
Tartarye,” that the nautical compass was in use by the 
Coreans in the second half of the seventeenth century. 

A.D, 1705.—Hauksbee (Irancis), English saben aki 
losopher and curator of the Royal Society, makes, before 
the latter, several experiments on the mercurial phos- 
phorus, He shows that a considerable quantity of light 
can be produced by agitating mercury in partly exhausted 
as well as in thoroughly exhausted glass vessels. When 
the mercury is made to break into a shower, flashes of 
light are seen to start everywhere ‘‘in as strange a form 
as lightning.” 

He also showed light in vacuo produced by rubbing 
amber and also by rubbing glass upon woollen. He says 

Priestley, ‘Hist. and Present State of Electricity,” 

sondon, 1775, page 19) that every fresh glass first gave 
a purple and then a pale light, and that woollen tinctured 
with salt or spirits, produced a new, strong, and fulgu- 
rating light. 

Hauksbee constructed a powerful electrical machine 
wherein the Von Guericke sulphur globe was replaced by 
one of glass, as had already been done by Sir Isaac New- 
ton (A.D. 1675). With it, be found that upon exhausting 
the air, whirling it rapidly, and placing his hand upon 
the outside, a strong light appeared upon the interior, and 
that the light would appear also upon the outside when 
air was let into the globe. (‘‘ Physico-Mech. Exp.,” 
pages 12, 14, 26, 32, 34.) 

Other experiments with coated glass globes, globes of 
sulphur, &e., are detailed in the ‘* Physico-Mech. Exp.,” 
as indicated at pages 21 to 24 of the Priestley work above 
alluded to. At the last-named page, he says: ‘* That 
Mr. Hauksbee, after all, had no clear idea of the 
distinction of bodies into electrics and non-electrics, 
appears from some of his last experiments, in which he 
attempted to produce electrical appearances from metals, 
and from the reasons he gives for his want of success in 
those attempts.” 

Hauksbee also gave some attention to the study of the 
laws of magnetic force, and the results published in the 
‘Phil. Trans.,” 1712, vol. xxvii., giving a law of force 
varying as the sesqui-duplicate ratio of the distances, 
were subsequently confirmed by Taylor and by Whiston 
in the “Phil Trans.” for 1721 (Noad, ‘‘ Manual of Elec.,” 
1859, page 579), 

A.D. 1707.—J. G, S. (not, as many suppose, Jean 
George Sulzer) publishes ‘‘Curious Speculations during 
Sleepless Nights,” 8vo, Chemnitz, wherein appears the 
first account of the development by heat of electricity in 
the tourmaline, which latter, it is therein stated, was first 
brought from Ceylon by the Dutch in 1703. Another 
report of the above appears in the ‘‘ Mémoires de ]’Aca- 
démie des Sciences,” of Paris, for 1717.9! 

A.D. 1708. —Wall (Dr. William), a prominent English 
divine, communicates to the Royal Society (‘‘ Phil. 
Trans.,” vol. xxvi., No. 314, page 69) the results of his 
experiments showing him to have been the first to esta- 
blish a resemblance of electricity to thunder and light- 
ning. 

He found that upon holding tigh:ly in the hand a large 
bar of amber and rubbing it briskly against woollen 
cloths, ‘a prodigious number of little cracklings was 
heard, every one of which produced a little flash of light 
(spark); and that when the amber was drawn lightly 
through the cloth it produced a spark but no crackling.” 
He observes that “‘ by holding a finger at a little distance 
from the amber, a crackling is produced with a great 
flash of light succeeding it, and what is very surprising, 








8 See Snow Harris, ‘‘ Rudim. Mag.,” i. and ii., pages 
91, 92, also ‘‘ Emporium of Arts and Sciences,” 1812, vol. 
i., page 301). : ; 

% See also Aglave et Boulard, ‘‘ Lumitre Electrique,” 
Paris, 1882, page 18; Priestley, ‘‘ Familiar Intr. to Study 
of Elec.,” London, 1786, page 60. 

% See Beckmann, Bohn, 1846, vol. i., pages 86 to 98, 





on its eruption, it strikes the finger very sensibly, where- 
soever applied, with a push or puff like wind. The 
crackling is fully as loud as that of charcoal on fire... . 
This light and crackling seem in some degree to represent 
thunder and lightning.” / 

D. 1712.—The great Japanese Encyclopedia, ‘‘ Wa- 
Kan-san-siii-tson-ye,” describes the compass, zi-siak-no- 
fari, at vol. xv., folio 3 recto (Klaproth, ‘‘ Lettre & Mr. 
De Humboldt,” &c., 1834, page 107). 

A.D. 1717.—Leméry (Louis), two years after the death 
of his distinguished ‘tober, Nicolas Leméry, exhibits a 
stone (the tourmaline) brought from Ceylon, and an- 
nounces, to the French Académie des Sciences, that it 

ssesses the electrical property of attracting and repel- 
ing light bodies after being warmed. bakes 

Linnzus alludes to the experiments of Leméry, in his 
‘Flora Zeylonica,” and mentions the stone under the 
name of lapis electricus. . 

The first scientific examination of the electric properties 
of the tourmaline was, however, made by yinus in 
1756, and published in the Memoirs of the Berlin Aca- 
demy. A‘pinus showed that a temperature of between 
994 deg. and 212 deg. Fahr. was necessary for the deve- 
lopment of its attractive powers. 

Of the electricity of crystals, Gmelin, in his ‘* Che- 
mistry,” vol. i., page 319, names the following discoverers : 
/®pinus (tourmaline), see A.D. 1759; Canton (topaz), see 
A.D. 1753; Brard (axinite), see A.D. 1787 ; Haiiy (bora- 
cite, prehnite, sphene, &c.), see A.D. 1787; Sir David 
Brewster (diamond, garnet, amethyst, &c.), see A.D. 1820; 
_ Hankel (borate of of magnesia, tartrate of potash, 

c.). 

A.D. 1720.—Grey, or Gray (Stephen), a pensioner of the 
Charterhouse and Fellow of the Royal Society, makes 
known through his first paper in the “‘ Phil. Trans.,” the 
details of the important line of investigation which finally 
led to the discovery of the principle of electric conduc- 
tion and its insulation as well as to the fact, not the 
principle, of induction. (See Apinus, A.p. 1759.) Thus 
to Grey is due the credit of having laid the foundation 
of electricity as a science. 

He shows that electricity can be excited by the friction 
of feathers, hair, silk, paper, linen, &c., all of which 
attract light bodies even at a distance of 8 in. or 10 in. 
He next discovers that electricity can be communicated 
from excited bodies to bodies incapable of excitation. 
When first suspending a hempen line with packthreads, 
he could ‘not transmit electricity, but when suspendin 
the line with silken threads he transmitted the electrica 
influence at distances of several hundred feet. Thelatter 
he did at the suggestion of his friend Granville Wheeler, 
Wheler (not Cheler, as Aglave et Bouland have it in 
““Lumitre Electrique,” page 20), thinking that “silk 
might do better than packthread on account of its small- 
ness, as less of the virtue would probably pass off by it 
than by the thickness of the hempen line which had been 
previously used.” They afterwards tried experiments 
with longer lines of packthread, but failed, as they like- 
wise did after substituting thin brass wire for the thread. 
This showed them the insulating property of silk, and 
led to the discovery of other insulating substances, like 
hair, resin, &c. During the months of June, 1729, and 
August, 1730, Grey and Wheeler succeeded in transmit- 
ting electricity through packthread supported by silken 
cords a distance of 765 ft., and through wires at distances 
of 800 ft. to 886 ft. 

Grey demonstrated also that electric attraction is not 
proportioned to the quantity of matter in bodies, but to 
the extent of their surface. He likewise discovered the 
conducting powers of fluids and of the human body. Of 
the cracklings and flashes of light, he remarks: ‘‘ And 
although these effects are at present but in minimis, it is 
ge: in time, there may be found out a way to col- 
ect a greater quantity of the electric fire, and conse- 
quently to increase ‘the force of that power, which, by 
several of those experiments, if we are permitted to com- 
pare great things with small, seems to be of the same 
nature with that of thunder and lightning.” (‘ Phil, 
Trans.,” abridged, vol. viii., page 401). 

Stephen Grey may be said to have continued his experi- 
ments while lying upon his death-bed, for, unable to 
write, he dictated to the last, as best he could, the pro- 
gress he had made in his studies to Dr. Mortimer, the 
secretary of the Royal Society. (‘‘ Phil. Trans,” 1735, 
1736, vol. xxxix., page 400.) 

A.D. 1721.—-Taylor (Brooke), LL.D., F.R.S., an 
eminent English mathematician, ‘“‘the only one who, 
after the retreat of Newton, could safely enter the lists 
with the Bernouillis,” publishes his ‘‘ Experiments on 
Magnetism,” in ‘‘ Phil. Trans.,” No. 368. 

Tn order to arrive at a proper determination of the laws 
of magnetic force, Dr. Taylor—and also Whitson and 
Hauksbee—according to Sir David Brewster, considered 
“the deviation of a compass needle from the meridian, 
produced by the action of a magnet at different dis- 
tances; and the conclusion which they all drew from 
their experiments was, that the magnetic force was pro- 
portional to the sines of half the arcs of deviation, or 
nearly in the inverse sesqui-duplicate ratio of the dis- 
tance, or as the square roots of the fifth powers of the 
distances. Dr. Taylor had already come to the conclu- 
sion that the force was different in various magnets, and 

® See Bakewell, ‘‘ Electric Science,” page 12; Aglave 
et Boulard, “ La Lumitre Electrique,” 1882, page 17. 

%3 See also Becquerel. ‘‘ Résumé,” 1858, page 11 ; Leit- 
head, ‘‘ Electricity,” page 239. 

See also Priestley, ‘‘ Hist. and Present State of 
Elec.,” 1775, pages 26-42, 55-63; and ‘* A New Uni- 
versal History of Arts and Sciences,” ‘‘ Electricity,” 
vol. i., page 460; ‘* ‘‘Saturday Review,” August 21, 
1858, page 190; Wilson, ‘‘ Treatise,” 1752, section 4, 
prop. i., page 23, note, 





decreased quicker at great distances than at small ones, 
an experimental fact, as shown by Sir W. S. Harris, 
“*Rud. Mag.,” part iii., page 224. 

A.D. 1722.—Graham (George), a celebrated optician 
and instrument maker in London, is the first to dis- 
tinctly make known the diurnal variation of the magnetic 
needle. He finds that its northern extremity begins to 
move westward at about seven or eight o’clock in the 
morning, and continues to deviate in that direction until 
about two o’clock in the afternoon, when it becomes 
stationary ; it soon begins to return to the eastward and 
becomes again stationary during the night. Graham 
made nearly a thousand observations between the 6th of 
February and the 12th of May, 1722, and found that the 
a westerly variation was 14 deg. 45 min., and the 
east 13 deg. 50 min.; in general, however, it varied 
between 14 deg. and 14 deg. 35 min., giving 35 min. for 
the amount of the daily variation. 

Graham’s discovery, however, attracted but little 
attention until 1750, when the subject was ably taken up 
by Wargentin, secretary to the Swedish Academy of 
Sciences. Between 1750 and 1759, Mr. John Canton 
made about 4000 observations on the same subject, and 
was followed by the Dutch scientist, Gerard Van Swieten, 
with like results.% 

A.D. 1726.—Wood (John), an English architect of 
considerable repute, is said to have shown that the elec- 
tric current could be conveyed through wires a long 


distance. 
(To be continued.) 


Launcu oF A New German Warsuip.—The Kurfiirst 
Friedrich Wilhelm, recently launched at Wilhelmshafen, 
has been built comparatively quickly, as her first keel- 
plate was laid on March 24, 1890. Three other vessels of 
similar size were at the same time commenced at the 

ards at Kiel and Stettin, but these have not yet been 
aunched. The Kurfiirst Wilhelm is 3804 ft. long b 
64 ft. broad, and draws 24 ft. 3in. of water. Her dept 
from keel to upper deck is 43 ft. 4 in., and she displaces 
10,000 tons. he ship has been built with a double 
bottom and is divided into 120 water-tight compartments, 
Her vertical armour is of steel 15} in. thick, which is 
backed by a layer of teak 6 ft. 6 in. thick. The boilers, 
engines, and magazines have been placed below a steel 
turtle back deck, which descends below the water 
line of the vessel. Her main armament consists of 
six 1l-in. guns which are disposed in pairs in three 
armoured turrets. In addition there are six quick-firing 
4.1-in. guns placed behind light armour, and eight quick- 
firing 28-in. guns are fitted as well. The vessel is, more- 
over, well provided with machine guns. The engines are 
designed to indicate 9000 horse-power, with which a 
speed of 15 knots is expected. Steam at a pressure of 
175 lb. per square inch will be supplied to the engines by 
means of twelve boilers. The vessel will be heated by 
steam and lighted by electricity throughout. 





Tue INSTITUTION OF CiviL ENGINEERS.—The members 
of the Newcastle-upon-Tyne Association of Students of 
the Institution of Civil Engineers visited Blyth Harbour 
on Saturday, July 25, on the invitation of Mr. J. Watt 
Sandeman, M. Inst. GE, engineer to the Blyth Harbour 
Commissioners, and vice-president of the Association. A 
large party left Newcastle Quay at = in three 
steamers provided by the Commissioner, Mr. John Dent, 
one of the Board, being with them. A short stay was 
made at the yard of Messrs. Readhead and Sons, South 
Shields, where a new dry dock, from Mr, Sandeman’s 
designs, is nearly completed. The dock is entirely of 
Portland cement concrete, with greenheart quoins and 
wrought-iron gates, Its length is 330 ft. and_width at 
entrance 48 ft.; the width between the copes is 72 ft., and 
across the floor 46 ft.; the depth on the sill is 21 ft. at 
high water of ordinary spring tide. The powerful pump- 
ing machinery, which consists of two 30-in. centrifugal 
pumps, has 5 Ain supplied by Messrs. Tangye, of Bir- 
mingham, and is expected to empty the dock in an hour 
and a quarter. Mr. John Best, of Edinburgh, is the con- 
tractor. On reaching Blyth, Mr. Sandeman explained 
the great improvements which had been carried out 
during the past few years, which has resulted in the trade 
of the port rising from 146,264 tons in 1883, to upwards of 
200,000 tons per annum at the present time. Landing at 
the coal staithes the party proceeded to the Crofton New 
Colliery, one of the newest in Northumberland, and 
thoroughly inspected the modern plant. On leaving the 
colliery half of the party went to the harbour to further 
inspect the coal staithes, dry docks, &c., whilst the others 
re-embarked on the Commissioners’ steamer Stag, which 
is fitted with a powerful Tangye duplex pump to be used 
either as a steam fireboat or salvage vessel. Though only 
fitted up a short time ago the vessel has already rendered 
valuable service in the case of two fires and one salvage. 
The visitors were able to judge of the efficiency of the 
pumps for themselves, two large jets being with ease 
thrown on to the lofty timber coal staithes. The steamer 
then conveyed the party to the end of the harbour, where 
they had an opportunity of seeing the whole of the Com- 
missioners’ works as well as two new dry docks recently 
constructed by Mr. Sandeman for the Blyth Dry Dock 
Company. Leaving Blyth at 6 30, ewcastle was 
reached at 8.30. This is the fourth excursion of the 
newly formed Association, each of which has been more 
successful than its predecessor, speaking well for the 
future of this latest branch of the Institution of Civil 
Engineers. oi 
~ % See “Am. Journal Science,” vol. xxx., page 225; 
Walker, ‘‘ Magnetism,” chap. ii., Fifth Dissertation of 
the Eighth “ Britannica,” vol. i., page 744; also ** Phil. 
Trans.,” 1724-5, vol. xxxiii., page 332. i 

% See Jones, ‘‘ Electrical Tel.,” 1852, page 7; Briggs, 
“ Story of the Telegraph,” 1858, page 18, 
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STEAM ENGINES AND BOILERS. 


13,186. W. Froggatt and G. Dawson, Thorncliffe, 
Yorks. Steam Generators and Gas Coolers. [8d. 
10 Figs.) August 21, 1890.—This invention relates to steam gene- 
rators in which the heat is obtained from the hot gases produced 
in the manufacture of water gases, the apparatus being also 
applied for cooling such gases. These generators usually consist 
of a vertical cylinder @ having at its upper end an enlarged cham- 
ber b formed by means of angle irons and plates. This chamber 
contains an inner chamber c, between the bottom of which and 








a horizontal tubeplate e near the bottom of the main cylinder, 
vertical tubes f are arranged through which the hot gases pass 
from the chamber at the bottom, which is lined with fireclay, the 
gases being cooled in the passage whilst steam is generated from 
the water contained in the cylinder. According to this invention 
the steam chamber 6 forms a part of the cylinder a, and for this 
purpose there is substituted for the plate and angle irons a short 
conical part formed of plates suitably shaped and flanged, and 
rivetted to the cylindrical parts a andb. (Accepted July 1, 1891). 


13,487. J. ¥. Johnson, London. (J. Stoll, Paris.) 
Valves and Valve Mechanism for the Distribution 
of Steam in Steam Engines. (8d. 8 Figs.) August 27, 
1890.—These valves are composed of two main parts, namely, a 
box A and a conical valve D. The box A is provided with two 
tubular flanged unions a, al, a valve-rod gland b, a valve-rod 
guide, and a conical valve seat B presenting perforations and 
surrounded by a passage d formed by an enlargement of the tube 
ai communicating with the cylinder. The steam after passing 
through the orifices in the valve D and valve seat B circulates in 
this passage d, and passes thence into the tube al. The conical 
valve D is likewise provided with perforations, and works in the 
seat B. This valve is provided with a pressure balancing disc e 
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and a valve-rod f carrying a roller i ity 
2 2 g at its outer extremity acted 
o by a cam E on a rotating shaft H. The valve-rod f is ‘guided 
i y a —_ erse bar and by the gland b. One end of the valve D 
is per orated with holes 7, and a spring acting ona collar on the 
bei tends to press the valve to its seat. These two parts, 
a the valve D and its seat B, are each formed by an equal 
= r A rings 1 of the same thickness, separated by narrow 
pe - re ese rings are connected together by bars, and in the 
oe e valve D the rings are connected to a central boss 
7 —_ — the valve-rod f is passed, being secured by a nut. 
ae "7 is displaced in the direction of its axis by means of 
ingle the he ty = bye is equal to the width of one 
Accepted July 1 aaa’ so that the valve E can be fully opened. 

13,556. E. Petersen Isleworth, Middl 

v esex. Steam 
=, Furnaces. (8d. 3 Figs.) August 28, 1890.—A filling 
dane 4. e flue behind the furnace bridge consisting of ver- 
ese rebrick walls b, b placed at small distances apart so as to 
pe lin Passages between them, across which are placed 
ymca ars bl, b!, the under faces of which are inclined 
fectio ard at an angle and are formed with corrugations or pro- 
ns, 80 that any ashes that are carried along by the draught 


in striking against these inclined surfaces are thrown down into 


the bottom to fit against the neck bush ¢ or bottom of the stuffing- 
box. The ring ¢ is sometimes turned with lubricating grooves, 















































temperature within the narrow passages will cause a more or less 
perfect combustion of such smoke and gases to be effected. (Ac- 
cepted July 1, 1891). 


8379. W. Walther, Kalk, Germany. Steam Gene- 
rators. (6d. 3 Figs.) May 15, 1891.—This invention relates to 
a water-tube boiler and comprises one or more upper shells, a pair 
of water chambers a, b placed close together and connected with 
the upper shells, a set of water tubes c having outlets m, and 
conical caps secured to the tubes by means of divided flanges and 
screw bolts, each of the tubes being connected with the water 
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chambers by means of three expanded joints, and means for 
establishing circulation in the upper shell or shells, which, in the 
case of a single shell, consist of a partition K. When two shells 
are employed the circulation takes place through one of the top 
boilers from ¢ towards the rear, and then through a cross-connec- 
tion to the second boiler, and through this back again to the 
chamber h. (Accepted July 1, 1891). 


8380. W. Walther, Kalk, Germany. Steam Gene- 
rators. (6d. 3 F 








igs.) May 15, 1891.—A water-tube boiler, 
according to this invention, comprises an upper shell C, a short 
lower shell S connected with the upper shell, a water chamber a 
situated at the front end of the lower shell, a water chamber b 
placed closed to the chamber a, a set of water tubes connecting 
the chamber @ with the chamber b, and secured to the chambers 
by means of three expanded joints, each tube having in the 















































po eg ne 
O° se 

















chambers b a pair of apertures m, n, and at the front end a cap, 
the water chambers being connected with the upper shell, and 
circulation being established by means of a partition K. The 
steam generators may have two or more upper shells C, in which 
case the mixture of steam and water is first conducted through 
one of them to the front, then through the connecting pipe of the 
upper shells, and the second upper shell towards the back, where it 
enters the chamber a@and thelowershell. (Accepted July 1, 1891). 


8994. A.H. Kenrick, London. Metallic P 

for Piston-Rods. (8d. 4 Figs.) May 27, 1891.—The soft 
metal packing ring d is bored to fit the rod, and coned outwardly 
to fit the externally coned hard metal follower ring e turned on 
the exterior to fit the inside of the stuffing-box, and rounded on 
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and has a short bevel on the upper side. This enters and expands 


a lip on the under side of the outer soft metal ring f. A small 
amount of clearance space is left between the square faces of the 
rings ¢ and f, to allow of the expansion of the lip. The soft metal 
ring f is also turned conically on its exterior towards the rod, and 
— to fit within the corresponding outward cone of the bush 
g, the top of which is turned to fit against the under side of the 
gland, and when the latter is tightened upon the rings, to com- 
press them all together, the action tends to expand the lip and 
upper edge of the respective soft metal rings f, d against the 
stuffing-box, to prevent steam escaping in that direction, while it 
also closes in the =e end of the ring f upon the rod and bushes 
to carry the rod and withstand its wear. The rings d and f may 
be of different kinds of metal. The rod may be lubricated from 
the outer end. (Accepted July 1, 1891). 


ELECTRICAL APPARATUS. 

12,915. A.J. Jarman, London. Brush-Holders for 
o-Electric Motors and Generators, (8d. 2 Figs.] 

August 18, 1890.—Two pendulous arms A, Al, depending from a 
spindle B, are so arranged that one arm is upon each side of the 
commutator C, while the centre of suspension is in a line with 
the axis thereof. The spindle B may be fitted upon a radial lever 
to allow of angular adjustment. A guide frame D is cast 
upon each of the ee arms, and is adapted to the shape of 
the brushes E. e arms A, A! are extended below the guide 
frames D at G, and a spring H is retained in tension by 
adjustable screws I for maintaining a regular contact between 
the brushes and the commutator. The arms are insulated from 
each other and also from the spindle B, the connections between 





them and the field magnet coils or main leads being made at J 
near the point of suspension. The carbon contacts E, which 
may be coated with metal, fit freely within the guide frames D, 
each contact being capable of independent movement and conduc- 
tion. The requisite tension is maintained by spring plates K, 
held within the holders L by screws b, b!. The holders L are 
pivotted at F to extensions on the arms A, Al, and tension is 
applied to the ends of the contacts E, through the plates K, 
by screws a. The carbon contacts E are preserved from 
fracture by the guide frames from which they project but slightly. 
Each contact is provided with a separate flexible lead ¢, from 
the contacts to the holders L or L!. (Accepted July 1, 1891). 


13,358. A.Siemens, London. Driving Winches by 
Electrical Motors. [6d. 2 Figs.) August 25, 1890.—This 
invention relates to a construction of ship’s winch combined with 
an electrical motor. An electromotor Ais enclosed in a casing, its 
shaft being connected to the shaft of the winch barrel B through 
an intermediate shaft C and speed reducing gear. A switch-box 
D contains resistances and contacts with a contact arm which can 
be moved by a hand lever E, so as to vary the power of the motor 
Fig { g 
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or to reverse or stop it. On the intermediate shaft C is a clutch 
F which can be moved by a hand lever G so as to throw the winch 
barrel into or out of gear withthe motor. On the barrel is a brake- 
wheel with strap H which can be worked by the treadle K. On 
the shaft of the barrel B and also on the intermediate shaft C are 
capstan heads L. The ends of the shaft C are also made to receive 
winch handles so that the winch can be worked by hand. (Ac- 
cepted July 1, 1891). 


MINING AND METALLURGY. 


10,721. W. Lloyd Wise, London. (Solvay and Co., 


Brussels.) Charging Cupolas, &c. (8d. 2 Figs.) July 10 





1890.—A movable charging cone is employed whose base is bounded 








by a special curve determined according to the conditions to be 
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fulfilled. If it be desired to effect an absolutely uniform charging, 
so that each point of the section shall receive an equal proportion 
of materials, the periphery of the base of the cone is formed by a 
— such that any two radii forming a constant angle between 
them, shall describe in their rotation two circles, the difference 
in diameter between which is constant. The radius varies from 
Oto a value equal to or less than the radius of the section of the 
furnace. The charge falling upon this spiral cone divides equally 
over its periphery, and if the cone makes a complete revolution 
whilst the charge is falling over it, the charge will be equally 
distributed over the whole of the upper surface of the furnace. 
The cone A is suspended from a toothed wheel A! at the upper part 
ofthe furnace B. C is a shaft carryinga pinion C! for driving the 
wheel A', and also a wheel or pulley C2 by which it can be rotated. 
Dis the charging orifice. (Accepted June 24, 1891). 


13,356. H. ¥Y. Castner, London. Manufacture of 
Sodium and Potassium. (8d. 1 Fig.) August 25, 1890.— 
This process consists in submitting fused caustic alkali, maintained 
at alow temperature, to the decomposing action of an electric 
current. The apparatus used consists of an iron vessel A mounted 
in brickwork R and heated by gas burners G. The vessel A is 
provided with extensions B to receive the negative electrodes H. 
Suspended directly above the cathode is a tubular iron vessel C 

rovided with a lid N and having an iron gauze M secured to its 
ower edge which surrounds the cathode. The positive electrodes 
F are so placed that when the cover to which they are attached is 
adjusted the electrodes surround the gauze M. An opening P is 
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provided in the cover for the escape of gascs resulting from the 
electrical action. If an electric current be passed through the 
molten caustic alkali E, it being kept at a very low temperature, 
any water in it will be decomposed, hydrogen and oxygen being 
given off at the negative and positive electrodes respectively. 
When this action has ceased the current will act upon the caustic 
alkali, oxygen or oxygen and water being given off at the posi- 
tive pole, while the alkaline metal and oe Le or the alkaline 
metal alone are given off at the negative pole. The alkaline metal, 
together with the hydrogen, will rise and pass into the receiver C, 
the hydrogen escaping round the edges of the cover N while the 
molten metal D collects, and is from time to time removed by 
means of aperforated spoon. (Accepted July 1, 1891). 


13,372. J. Jamesand C. D. Bartle, Illogan, Corn- 
wall. Pulverisers. (6d. 3 Figs.) August 25, 1890.—This 
invention relates to apparatus for crushing ores, in which a 
*‘rubber” ais adapted to rotate between two stationary grinding 
surfaces or shoes 6 and c¢ placed in a pan d, openings being 
formed in the shoes and rubber to allow the passage of the 
material. The shoes are prevented from rotating by lugs b! and cl, 

















The “rubber ” is driven by a vertical shaft f having its bearings 
in acrossbar g fixed tothe pan. The upper shoe is adjusted by 
screws h so as to bear more or less heavily upon the rubber. A 
lever ¢ is pivotted upon an arm 7! on the crossbar g, one end 
being connected to the shaft f, the other end carrying a nut j 
connected to the pan. As this nut is screwed down the shaft / 
and “rubber” a will be raised. (Accepted July 1, 1801). 


MACHINE TOOLS, SHAFTING, &c. 


13,607. C. H. Scott, Gloucester. Muitiple Drilling 
Machines. (8. Figs.| August 29, 1890.—-The frame A of 
the machine is provided with a rest B for carrying the object B! 





#360" 


to be drilled. This rest is capable of transverse adjustment, and 
is fed up to the drills by the feed serew E. The frame A of the 





machine carries a faceplate C, which is made adjustable by a ver- 


tical screw Cl, operated by a handwheel C? and bevel gearing C%. 
To the faceplate are attached brackets D, D, which carry the drill 
sockets F, F. The spindles in which the drill sockets F are formed 
are each prolonged backwards through an opening in the face- 

late C and are connected to and driven by the driving gear at G 
> means of universal joints H,H. By these arrangements the 
brackets D, D, in which revolve the spindles of the drill sockets 
F, F, carrying the drills K, K, can be moved and set to the posi- 
tion required for the work to be done, and can then be clamped 
to che faceplate C by bolts that extend through slots in the 
brackets re are provided with nuts. The objects to be drilled 
being placed in succession on the rest B, which is provided with 
clamps B? to hold them, can then be drilled so as to be inter- 
changeable as if drilled through a templet. (Accepted July 1, 
1891). 


RAILWAY APPLIANCES. 


11,746. G.W. Moon, London. Automatic Coupling 
for Railway C es. (6d. 3 Figs.) July 26, 1890.—The 
arm @ carrying the hook 7 is attached to the drawbar head by a 
ball-and-socket joint comprising the enlargement c held in place 
by the socket block d slid into the drawbar head, where it is re- 
tained by the lips e and set screws /. The socket block d is formed 
with a slot g cut at an angle to permit of a limited rotation of the 
hook in that direction, so that when two adjacent vehicles 
approach one another the hooks cross each other and fall into 
engagement. A clearance space h is also provided above the arm 





a to permit of a sufficient movement of the arm to accommodate 
its direction to the line of pull of the hooks. Clearance recesses j 
are formed in the drawbar head to permit of the free turning of 
the ball c. A feather key / in the ball c works in a keyway m and 

revents the arma from turning. In the back of the drawbar 
head is a recess 2 in which is placed the end link 0 of the draw 
chain. To uncouple two adjacent vehicles they are forced together 
sufficiently to allow the hooks to clear each other, when they are 
withdrawn by the chains p from the outside of the vehicles. (Ac- 
cepted July 1, 1891). 


MISCELLANEOUS. 


10,329. J. Love, Stratford, Essex. Apparatus for 
the Manufacture of Gas. [lld. 5 Figs.) July 3, 1890.— 
This invention relates to self-contained apparatus for use in the 
manufacture of water gas, the chamber or furnace for containing 
the incandescent fuel being arranged within a boiler for the 
generation of the steam, which is passed into the furnace after 
vaporising and mingling with the hydro-carbon liquid necessary 
for carburetting the water gas produced. The operation of this 
apparatus is as follows: A charge of fuel is inserted into the 
furnace A! and ignited, the proper valves are closed or opened as 
required, and the slide valve J is adjusted so as to connect the 
pipes H§ and I°, and the charge is blown by the fan E into a state 
of incandescence, the air delivered through the perforated nozzle 
I'being raised to the proper temperature during its passage 
through the coil I. The producer gas given off is removed 
through the pipe M. The cock H’ is then operated to shut off 
the blast and admit steam to displace all airin the producer, 
after which the lever K is operated to move the slide valve J to 
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connect the pipes H4 and I?, and to admit steam to the furnace Al, 
through the coil I and perforated nozzle I', and thus superheat the 
steam and produce water gas, the double conical'valve L2 being also 
moved to close the aperture to the pipe M and open the aperture 
to the pipe M1, The stop-cock S! is opened and hydro-carbon 
vapour is admitted to the combustion chamber through the per- 
forated pipe 83 and through the nozzles 85 and pipes T. The 
proper amount of vapour for carburetting a given amount of the 
water gas can be measured by noting on the pressure gauge P4 
the amount of pressure in the hydro-carbon tank A5, = the de- 
crease thereof as the vapour is admitted into the combustion 
chamber Al. The water gas and hydro-carbon are fixed and 
rendered permanent by contact with the incandescent fuel and 
the heated walls of the combustion chamber. When the incan- 
descent fuel is exhausted, the lever K is moved back to its 
former position, afresh charge of fuel is admitted through the 
5 tl G and producer gas is again made. (Accepted July 1, 
1891). 


14,334. J. Richardson and W. Norris, Lincoln. 
Valves of Pumps, [8d. 3 Figs.] September 11, 1890.—Ac- 
cording to this invention a conical seating having two seatings, one 
for the suction and one for the delivery valve, is forced into a 
conical bore in the body of the pump, the lower suction valve C 
being provided with a tubular projection which works in a 
similar projection F from the upper delivery valve D, the upper 





valve serving as a guide and stop to the lower. On the suction 
stroke the liquid passes from the suction chamber B by the suction 
valve C and the valve I to the barrel A, and on the discharge 
stroke the valve Ccloses and the liquid is forced by the passage J 
to the space between the two valves C and D, and is discharged 
through the delivery valve D to the delivery chamber K and the 


Fig.2. 





discharge pipe. A spring O which acts between the valves within 
G and F thrusts the suction to its seat, and a stronger spring N 
arranged around a projection keeps the delivery valve to its seat. 
Asmall hole c is bored in F to allow of free flow of liquid from 
within when the valve C isin action. (Accepted July 1, 1891). 


8180. A. O. Brown, Glasgow. Regenerative Gas 
Lamps. [6d. 1 Fig.] May 13, 1891.—The lamp is divided into 
upper and lower compartments A and B. Al is the dome with its 
trumpet-shaped mouth for admitting air. Cis a baffle-plate for 
checking any sudden and direct ingress of cold air. D is the re- 
generative gas chamber, into which the two pipes g and g! for 
supplying it with gas are screwed. The pipe g! terminates ina 
tube g? forming a pilot light when the lamp is not in use. Hand 
H' are hot-air chambers, b, b are ducts at which the air enters, and 
d the annular openings at which it escapes to the outer and under- 
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side of the flame. The hot air for feeding the flame at the point 
of ignition passes downward from the top of the dome A!, through 
the opening f into the chamber F, and is heated from the 
chimney by the products of combustion. The gas in the regene- 
rative chamber D is divided into thin streams by being made to pass 
through orifices ¢ formed in the partition plate D' and finally 
issues through jets hk forming the burner. E is the lower port- 
able end of the chimney held by a bayonet joint el communicat- 
ing with the section E', and this again with E2, (Accepted July 
1, 1891 

8585. H. H. Lake, London. (A. Berrenberg and W. 
Emery, Somerville, Mass., U.S.A.) Vacuum Pumps. [&d. 
2 Figs.) May 19, 1891.—An air-tight tank A is provided contain- 
ing a sufficiency of oil to wholly submerge the enclosed pump 
cylinders B,C, D, E. The interiors of the pump cylinders are con- 
nected to the articles to be exhausted, and also toan air space above 
the oil in the tank, whereby the action of the pump will exhaust 
the air from the articles to be exhausted, and also from the tank and 
from the oil enclosed within the tank. Each cylinder has a port 
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ES for admitting above the piston asmall portion of oil for the pur- 
pose of expelling all the air from the cylinder at each upward 
stroke of the piston. The length of the piston exceeds the length 
of its stroke, whereby the port for the admission of air is open only 
during the lower portion of the stroke of the piston. There is a 
valved outlet port at the top of each cylinder. A return box H® 
located at the top of the tank and having a valved connection 
therewith, receives and returns to the tank the surplus of air- 
expelling oil forcedfrom the pump at each upward stroke of the 
piston. (Accepted June 24, 1891). 


STATES PATENTS AND PATENT PRACTICE. 
—— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBBRING, 35 and 36, Bedford- 
street, Strand, 
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LONDON SOCIETIES.—No. XII. 
Tue Society or Arts—continued. 

Barry’s pictures were for a time the talk of the 
town as presenting the first attempt in England 
to revive the art of covering walls by large pic- 
tures, and although this style of painting has now 
gone out of fashion, they still hold their place 
in the history of the English school. As soon as 
the pictures were finished, a public exhibition was 
held for the painter’s benefit. This took place in 
1783, and was kept open for two months ; a second 
exhibition was held for the same period in 1784. 
The cost of these two exhibitions amounted to 1741., 
and was defrayed by the Society. The proceeds, 
which went to the artist, amounted to 503/. 12s. 
The first exhibition was visited by 6441 persons, 
and the second by 3511. Jonas Hanway, who has 
already been alluded to as a member, was so pleased 
with the pictures that he showed his gratification by 
the very practical step of replacing the shilling he 
had paid for admission by a guinea as he left. 
Barry was not contented, and he complained that 
while the pictures were being neglected in the 
Adelphi thousands of pounds were being squandered 
at Westminster upon a ‘‘Jubilee of hackney’d 
German musick,” ‘an empty hubbub of hundreds 
of fiddles and drums, which was dissipated into the 
air as soon as performed.” Verily the professors 
of the kindred arts were somewhat given to jea- 
lousy. This complaint reminds us of that made by 
Haydon when, in 1846, thousands went to see Tom 
Thumb, while his pictures were neglected. ‘‘Tom 
Thumb had 12,000 people last week, B. R. Haydon 
1334 (the half a little girl). Exquisite taste of 
the English people.”* These pictures by Barry do 
great credit to the artist and are very powerfully 
painted. They have stood well and are in excellent 
preservation. Public taste has greatly changed 
since they were painted, and the allegorical and the 
classical style are not in popular favour just now, 
but the excellent portraits will always interest and 
attract attention. The representation of Dr. Burney 
swimming about with Captain Cook in the midst of 
unclothed sea nymphs is somewhat incongruous, but 
the next picture of ‘The Society” is most appro- 
priate in design. The selection of eminent members 
whose portraits were to be introduced, was under- 
taken by the Committee of ‘‘ Polite Arts” and natu- 
rally gave some trouble. Dr. Johnson sat for his 
portrait and the artist did him full justice. His 
head is seen between the Duchesses of Rutland and 
Devonshire, and he is supposed to be pointing out 
‘* to their graces’ attention and imitation,” ‘‘ that 
distinguished example of female excellence, Mrs. 
Montague, who long honoured the Society with her 
name and subscription.” Edmund Burke is here, 
but no place was found for Garrick, who took a 
great interest in the affairs of the Society. This 
picture also contains portraits of William Shipley, 
the originator of the Society, the presidents, Lords 
Folkestone and Romney, Samuel More, the secre- 
tary, and many distinguished members. Barry’s 
own portrait is introduced in the third picture— 
“The Victors at Olympia.” The sixth picture, 
‘* Elysium, or the State of Final Retribution,” con- 
tains portraits of the great men of all ages. It is 
not necessary to enumerate them here, but a 
curious instance of Barry’s conscientiousness may 
be mentioned. Many of the alterations which the 
artist made in the etchings from the pictures are 
not accounted for, but the one in which the figure 
of Penn in the picture is replaced by Lord Balti- 
more is thus quaintly explained. ‘‘ A mistake was 
committed owing to the delusion which has been so 
generally spread of considering William Penn as 
the first coloniser who established equal laws of 
religious and civil liberty ; this design is therefore 
added to the series in order to rectify the mistake 
in the group of legislators by making Lycurgus 
looking at those exemplary laws as placed in the 
hands of Cxecilius Calvert, Baron of Baltimore, who 
was the original establisher of them in his colony of 
Maryland many years before William Penn and his 
colony arrived in America to copy the worthy 
example.” Time and fashion have seriously 
lowered the money value of Barry’s works, and his 
name would be almost entirely forgotten if it were 
not for these pictures, which will ever keep his 
fame alive. In 1807, when Barry’s works were 
sold by auction at Christie’s, they fetched high 
prices, ‘Adam and Eve” realised 100 guineas, 
and ‘‘Pandora” 230 guineas (although it was un- 


* “Life of Haydon,” 1853, vol. iii., pages 308, 309. 





finished). When, however, the latter was resold 
in 1846 to pay the expense of warehouse room, it 
only realised 114 guineas. * 

During this first period of the Society’s history 
the presidents were: 1. Jacob Viscount Folkestone, 
1755-1761. 2. Robert Lord Romney, 1761-1793. 
3. Charles, Duke of Norfolk, 1794-1815. Full- 
length portraits of Lords Folkestone and Romney, 
the former by Gainsborough and the latter by 
Reynolds, adorn the council room. These were 
originally placed above the fireplaces at either end 
of the meeting-room. The secretaries were: 1. 
William Shipley. 2. Peter Templeman, M.D. It 
was previous to the election of Dr. Templeman in 
1760 that Goldsmith canvassed for this office. The 
poet does not seem to have proceeded far in his 
canvass, but he is said to have called upon Garrick 
and solicited his influence. 3. Samuel More, 1769- 
1800. The Society possesses good oil portraits of 
these three officers, Shipley and Templeman by 
Cosway, and More by West. 

In a few years after the formation of the Society 
a large number of valuable models had been col- 
lected, and in 1772 a fully illustrated work was 
issued, entitled, ‘* The Advancement of Art, Manu- 
factures, and Commerce, or Descriptions of the 
Useful Machines and Models contained in the Re- 
pository of the Society,’ by William Bailey. 
London, 1771, 4to. The first volume of Trans- 
actions was published in 1783, and the series was 
continued until 1843, when fifty-four volumes had 
been published. 

With the end of the eighteenth century we close 
the first period of theSociety’s history. Astime went 
on, changed circumstances necessitated a changed 
method of dealing with the work before it. Al- 
though some subjects were passed over because they 
had been well thrashed out, and others were dropped 
because they were found to be impracticable, we still 
find a remarkable continuity in this work, and some 
subjects which were dealt with in the early years 
of its existence are still burning questions, and 
have occupied the attention of the Society in the 
present period. Two of these questions are the 
prevention of fires and the consumption of smoke. 
In 1760 the Society took up an invention of Ambrose 
Godfrey for extinguishing fires, which was brought 
under its notice by the inventor’s son, and erected 
a building in the Marylebone Fields to be experi- 
mented upon. On May 21, 1761, the building was 
set on fire, and when in full blaze Godfrey’s shells 
were thrown into the house, and according toa 
contemporary description ‘‘ their explosion imme- 
diately extinguished the fire, and even the smoke 
soon disappeared.” This demonstration was carried 
out in the presence of the Duke of York, Prince 
William, afterwards William IV., Prince Henry, 
afterwards Duke of Gloucester, and a numerous 
crowd who were kept in order bya guard of 200 
men. In 1790 a gold medal was offered ‘‘for the 
best account, ascertained by a proper experiment, 
of a method of destroying or burning the smoke of 
fires belonging to steam engines, furnaces employed 
in calcining or smelting metals or other large works, 
in order to prevent annoyance to the neighbour- 
hood.” We know, unfortunately, by experience 
that this praiseworthy object has not yet been com- 
pletely carried out. 

In face of the fact that examinations in languages 
and other practical subjects form an important 
branch of the work of the Society, it is curious to 
find such a notice as the following in the first 
volume of the Transactions : 

‘*The Society, desirous to improve the present 
mode of education, hereby offer the gold medal to 
the master of any academy or school for boys 
situated within or not more than thirty miles dis- 
tant from London, who shall within three years 
from the date of this advertisement teach the 
greatest number of scholars, not less than four, to 
write and to speak Latin in common conversation 
correctly and fluently, Also the gold medal for 
teaching in like manner each of the following lan- 
guages, viz., the German, the Spanish, and the 
Italian, being commercial languages, not usually 
taught at schools in England.” 

Although the second portion might be taken 
from a modern examination programme, we cannot 
suppose that the Society would now be so sanguine 
as to expect success in respect to the first portion 
of this proposal. 


* See ‘‘ A Note on the Pictures by James Barry in the 
Great Room of the Society of Arts,” by H 
Wood, Secretary to the Society. 


. Trueman 
1880. 


It is just one hundred and thirty-six years since 
Benjamin Franklin wrote the following words to 
the then secretary : ‘‘ Never be discouraged by any 
apprehension that arts are come to such perfection 
in England as to be incapable of further improve- 
ment. As yet the quantity of human knowledge 
bears no proportion to the quantity of human 
ignorance.” We are less likely now to dispute this 
statement than the secretary may have been when 
he first read it. 





THE FRANKFORT ELECTRICAL 
EXHIBITION.—No. XI. 

Berore passing from the Installation Hall to the 
still larger building devoted to conductors and 
appliances for the distribution of electric energy (in- 
cluding transformation) we may refer to the show 
of articles made in aluminium and exhibited by the 
Aluminium Company of Neuhausen, in Switzerland; 
their exhibit being in one of a series of small 
shops set out in front of the Installation Hall ; but 
the technical exhibit of this company is in the de- 
partment for electro-chemistry and will be men- 
tioned in connection with this section. The light- 
ness of aluminium fits it eminently for use in the 
construction of many surgical instruments, and 
several examples of such are shown, the most strik- 
ing advantage being shown is the case of instruments 
of the tongs class—whether tongs for compression 
or expansion. The special advantage of lightness 
also steps in prominently in the case of drinking 
flasks and cups. Asjregards its use and the use of 
aluminium bronze for ornamental or decorative 
purposes, we need say nothing here. 

The sub-section for machine appliances and 
fittings used with machinery isa call one ; apart 
from those items which have already been men- 
tioned but few require notice. Blocks, bricks, and 
curved plates, made of agglomerated infusorial 
silica (kieselguhr), are shown by Messrs. Haake and 
Co., of Celle, and by Herr Rembold ; the strength, 
fineness of grain, and lightness of these making 
them very desirable coverings where heat is to be 
retained, while their absolute fireproofness will 
often give them an advantage over the cork bricks 
to which reference was made a few weeks back. 
Bachman’s hook-and-eye plates for machine belts is 
shown by Herr Roller and by Messrs. Schmidt and 
Weichman. These are likely to be more especially 
used where a belt cannot be removed without sepa- 
ration. A row of hooks hitches to a round bar 
supported between the hooking places, and the 
two plates which form the terminals for attachment 
to the ends of the strap are each provided with flat 
nail-like outgrowths, which can be driven through 
the leather and turned over; holes for rivets are 
also provided. The same firms also show light 
metal clamps for holding the turned-out ends of a 
belt. Messrs. Schmidt and Weichman also show 
very fine and close asbestos cloth and light asbestos 
gloves. Round leather driving cord in long lengths 
isshown by Messrs. Schmidt and Weichman, and 
also by Kinge Brothers, this cord being evidently 
cut as a spiral, compressed by drawing, and then 
trimmed to exact circular section by being drawn 
through a cutting die. Advantages of this over a 
twisted leather cord should be obvious. 

Outside the Installation Hall and in front of the 
building devoted to appliances for conduction and 
distribution, is a special pavilion devoted to the 
copper industry as carried out by Hesse Brothers 
in their works at Heddernheim, near Frankfort. 
We here find wires and bars for conductors, both 
plain and tinned, and drawn tube (seamless) in long 
lengths, one spiral of tube about an inch in dia- 
meter and which if straightened out would be 
nearly 120 ft. long, being very notable. The test 
breakings of copper ingots and bars are shown, 
also wires under strain. One notable exhibit is a 
composite wire of steel and copper, the steel core 
and copper cvating being about equal insectionalarea. 
This wire, which is intended principally for aérial 
lines only, breaks at a strain of 260 kilogrammes, 
when the composite wire is 1.5 millimetre in dia- 
meter. We have already made reference to the 
copper rings used for making the joints in tubulous 
boilers, and manufactured by Messrs. Hesse, and 
passing we may mention the copper wire cable up 
to 3 in. in diameter, and the radial strips for com- 
mutators, and the larger seamless tubes up to about 
5 in. in diameter. Incidentally we may notice the 
ornamental fence or grillwork made of the smaller 
tubes bent and fastened together, and now that 





the cost of copper is comparatively low, there 
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should be an extensive field in this direction. It 
may be remarked that in many cases the work 
seems to be fastened together rather clumsily with 
internal nipples, while the present-time facilities 
for hard soldering—especially with some of the 
easy-running silver alloys—would probably give 
stronger and better work, and perhaps at less cost. 

In the section for appliances relating to conduc- 
tion and distribution the arrangements of the Alge- 
meine Elektricitats Gesellschaft, of Berlin, and 
the Oerlikon Company, were certainly somewhat 
behindhand at the time of our visit, and we are 
informed all is not likely to be ready for the great 
transmission of power experiment from Lauffen, to 
be inaugurated on the 15th inst. ; the delay, how- 
ever, being principally in the erection of the land 
lines. The 18th inst. is now mentioned. 

Near the exhibit of the Universal Berlin Com- 
pany is a channel system of underground con- 
ductors largely similar to that indicated on 
page 642 of our last volume. The channels 
are of concrete, and rectangular copper con- 
ductors are supported by bell-shaped porcelain 
insulators with open gaps at the top like those 
to which we previously referred. The strect 
junction boxes are built of brick, metal supports 
for the insulators branching from the walls, and 
where safety fuzes are put in circuit, the break is 
held apart by such an arrangement as shown in the 
sketch, a bell insulator serving to give rigidity to 
the break. In the figure, B represents one of the 








horiz ntal conductors which is pinned to the inside 
of the bell insulator ; A is a vertical branch from a 
continuation of B, the two being linked by the 
safety fuze C. The joints between the copper 
strips are made by bolting them together with brass 
nuts and bolts, and the service connections are 
made by clamping on two parallel plates of brass, 
one of which carries a sort of thimble into which 
the service wire is fixed by means of solder. 

Closely adjacent is a street cable junction-box 
exhibited by Messrs. Siemens and Halske. It is 
made of cast iron, and an iron cover provided with 
a rubber lining bolts down on a faced projection. 
In order, however, to provide against accidental 
drip, a second box, with cover, is fixed over the 
first. and is so arranged that any drip from the 
top box falls altogether clear of, and outside of, the 
second. In order to keep the two boxes rigidly 
together they are connected by a perforated web. 

In the same section Messrs. Siemens and Halske 
exhibit a very completely fitted testing car built 
like a light omnibus and provided with drawers, 
bench, writing table, anc candle lamp, and it goes 
without saying a useful assortment of measuring 
instruments. 

Messrs. Lahmeyer’s exhibit in this section has 
already been mentioned and consists of direct cur- 
rent transformers (double-circuit dynamo or motor 
dynamo), which receive current at high potential 
from Messrs. Lahmeyer’s plant in the great Ma- 
chine Hall, and distribute it in the present section 
as low potential current for lighting and for actuat- 
ing small motors. In addition there are three- 
phase dynamos, motors, and transformers accord- 
ing to the Haselwander system. Insulated wires 
and cables are exhibted by several firms, the show 
of Messrs. Felten and Guilleaume, of Mulheim, 
being one of the most varied and extensive. Cables 
with hard asbestos covering incorporated with rubber 
and well cured, form a feature with this firm, and 
also the fine plaited wire cords, now so much used for 
making dynamo brushes. Again they have highly 
insulated rubber covered cables for lying in damp 
earth or water, and cast-iron junction and 
branch casings for the same, these being made 
in two halves, held together with bolts. Lead- 
coverel cables are also shown, and examples of 
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jointing and branching. In the way of smaller 
wires the variety shown is such as to render it desir- 
able that all those who may have to do with the 
designing of electrical apparatus shall see them. 
Insulated wires and cables are also exhibited by 
Mr. Otto Bondy, of Penzing (Austria), Heckmann, 
of Duisberg, and Obermaier, of Niirnberg ; this 


‘latter gentleman also contributing a cable-testing 
‘van. 


Messrs. Siemens Brothers, of London, show 
highly insulated cables (for 20,000 volts) and sam- 
ples of deep-sea cables they have laid, also a model 
of the cable ship Faraday. The Westfiilische 
Draht Industrie, of Hanover, sends an exhibit 
which consists mainly of galvanised telegraph wire 
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but their case is specially interesting on account of 
the instructive series of examples, showing the 
various ways of jointing. Mr. Christopher G. 
Wellner contributes samples of his alloys of nickel 
for high resistance wires, and wires of similar alloys 
are a special feature in the exhibit of Mr. C. J. 
Vogel, of Berlin. 

Two long galleries, one on each side of the build- 
ing devoted to conductors, are divided into work- 
shops where tools and machinery actuated by 
electric power are in motion, these workshops 
being ran ype J intended to illustrate the in- 
dustrial uses which may be made of electricity 
when a supply for motive power can be had from 
public mains, and numerous trades and occupations 
are illustrated. 

Mr. Altenpohl, of Vallendar, shows a number of 
wood-working machines actuated by electricity, 
the current and motors being supplied by the 
Helios Company, of Cologne, and the machines 
include two general joiner machines, special band 
and circular saw benches, planing machines and 
moulding machines for use with the revolving 
cutters. Wood-working machinery is also shown 
by Messrs. Krumrein and Katz, of Stuttgart. 

An electrical travelling crane to lift about 5 tons, 
exhibited by Messrs. Collet and Engelhard, of 
Offenbach, is shown in action, the motor being a 
two-pole horseshoe field drum armature dynamo by 
Polkorny and Wittekind; and the same firm 
shows several of the electrically actuated workshop 
appliances, as, for example, a radial drilling ma- 
chine, a vertical emery grinder, and a portable dril- 
ling machine with flexible shaft and electric motor 
specially adapted for use in boiler repairs, bridge 
building, or other work involving similar require- 
ments. The electric motor is ona two-wheeled trolley 
which also takes the various appliances needed 
for use with the apparatus, such as resistances, &c. 
An electric gas forge, in which the fan is directly 
coupled to the motor, is shown, and is specially 
adapted for hard soldering and for such forging as 
is required for bicycle or tricycle work. Mr. E. 
Martin, of Duisberg, shows washing machines both 
for domestic and factory use, the former being 
notable in contrast with those usually seen in Eng- 
land by being lightly built of wrought iron, so as 
to be readily moved. A calender for starched 
articles has a main cylinder of cast iron—internally 
heated by steam—about 54 in. by 16 in., and the 
driving power for this and the other machines con- 
sists of a 5 horse-power Zipernowski-deri-Blathy 
phase motor made by Ganz and Co., of Zurich. 

Monson and Co., of Frankfort, show the appli- 
cation of electric power to the braying, kneading, 
stamping, and finishing of toilet soaps; and near 
this exhibit is an extensive one of milling ma- 
chinery by Seck Brothers, of Darmstadt, the motor 
and current being supplied by Lahmeyer, Garbe, 
and Co., of Aachen. 

Printing machinery, both lithographic and typo- 
graphic, is shown in action by Messrs. Bohn and Her- 
ber, also by Klein, Forster, and Co., of Johannis- 
berg; these exhibitors, as well as Messrs. Preusse 
and Co., of Leipzig, who show sewing machinery, 
being supplied with power by Messrs. Schuckert 
and Co. 

Glass working is represented by Brumfant, of 
Vienna (glass wool and glass fabrics), Van Praag, 
of London (engraving), an exhibit of lens grinding 
and incandescent lamp making in all its stages at 
the exhibit of the Khotinski _ het of Rotter- 
dam, where a small Grammme motor with four 
pole fields communicates the motion of its pulley, 
by friction, to the rubber rim of a mounted 
bicycle wheel, and the crank from this operates 
the glass-blower’s bellows. The Khotinski Com- 
pany also shows an accumulator system in which 
the plates are set out in shallow stoneware trays 
(400 ampére-hours at 150 volts), and numerous 
fittings and regulating devices. 

Watchmakers’ lathes and small tools are ex- 
hibited by Messrs. Wolf, Jahn, and Co., while 
diamond grinding is represented by Urbank and 
Co., whose exhibit includes diamond saws for 
granite, and tools for turning hard steel, porcelain, 
or paper rolls, also suitable for truing emery 
wheels. Kérting Brothers supply the power to 
both these exhibitors, but through a motor of 
Hartmann and Brown in the former case, and 
through a motor of Fraas Brothers, of Wunsiedel, 
in the case of Urbank and Co. 

Emery grinders, actuated by motors of the Helios 
Company are shown by Schénberg and Co., of 
Bockenheim, the emery wheel being in some cases 





mounted on a planing machine, so as to provide a 
tool for accurately surfacing hard materials. 

An electric dairy in full work is shown by Messrs. 
Stieger and Froelich, their power being supplied by 
a 4 horse-power motor of Siemens and Halske. 
The dairy appliances include curd separating and 
cheese pressing, a centrifugal cream separator, 
vertical churn, a butter kneader, and other minor 
appliances. Needlemaking is shown by Staedler 
and Uhl, of Schwabach, and sewing machinery by 
Herr Neidlinger and by Herr Schick, both of Frank- 
fort ; the exhibit of the last-named gentleman in- 
cluding strong machines for sewing the soles of boots. 





THE NEWPORT NEWS SHIPBUILDING 
AND DRY DOCK COMPANY. 
(From our New York CorresPoNnpDeENT). 

Durinc the short visit of the Mechanical Engi- 
neers at Newport News last fall, which lasted but 
a few hours, your correspondent was so impressed 
by what he saw that he promised himself the 
pleasure of a longer visit in the near future, and 
this was realised under most favourable circum- 
stances and in the company of the consulting engi- 
neer, Mr. Horace See, who is so well known in 
America and England for his naval constructions, 
and who has been identified with this great work 
for a long time. 

Any one who will look at the map can see at 
a glance the great possibilities of this location. 
The Hampton Roads afford a beautiful harbour with 
great depth of water and are but a few miles from 
the ocean, the bay (Chesapeake) gives water com- 
munication to Baltimore and to Washington. Nor- 
folk is but ten miles away, while the Chesapeake and 
Ohio Railway on one side, and the Norfolk and 
Western Railway on the other, bring this point 
into direct communication with the largest coal and 
iron mines of the South, extending into West Vir- 
ginia, Virginia, Tennessee, and Alabama. Also at 
Norfolk the coast lines render access to the timber 
regions of North and South Carolina a matter of a 
few hours, South-west Virginia itself is a con- 
stant surprise even to itsinhabitants. The minerals 
found here are marvellous not alone in quantity, 
but in their variety, and it is safe to say there is not 
one of importance either for its value as a precious 
metal, or for its usefulness in the industrial arts, 
which cannot be found in paying quantities in this 
wonderful section. Capital is just awakening to this 
fact and money and enterprise are flocking into this 
most favoured part of our country. 

Newport News probably owes its present state 
to Mr. C. P. Huntington, of Central Pacific, and 
afterwards of Chesapeake and Ohio fame. In 1881 
he, with some other capitalists, visited this place, 
and he predicted that by 1891 it would have 12,000 
inhabitants, and be one of the great seaports of 
the South. It sounded like a jest, for not a house 
was erected then, but there are 15,000 there now, 
of course including Hampton. The Newport News, 
Hampton, and Old Point Development Company 
have taken up a large quantity of land and are 
building an electric railway to connect these three 
towns. There should be something attractive to 
Englishmen here, for the early settlers of James- 
town landed at this point, and the country is full of 
the legends of Captain John Smith and Pocahontas, 
all the more sturdily believed in on account of their 
inherent improbability. Mr. C. P. Huntington and 
A. R. Low have built six blocks of houses of brick 
situated on either side of 100-ft. streets intended 
for the workmen in the shipyard. When the yard 
is in full working order there are to be 6000 em- 
ployés, and with the usual allowances this should 
bring up the population of Newport News to about 
30,000. The educational problem has, as is usual 
in America, received distinguished consideration. 
A neat school-house has been constructed. It is 
believed in this country that education is the true 
solution of the labour question, and that as a work- 
man rises in the social and intellectual scale he will 
cast off the shackles of those demagogues known as 
‘* labour agitators,” who, under the flimsy guise of 
friends of labour, use the workman simply to fur- 
ther their own ends either financially or politically. 

The present shipyard was formed by excavating 
from the face of a bluff a tract of about 60 acres, 
and by filling out into the bay and piling. The 
water frontage is 1825 ft., and it is understood the 
company will soon take in an adjacent tract of 30 
to 40 acres. About 18 miles of railway are laid over 
the yard. 

The shops were all designed and built by the 





Berlin Iron Bridge Company, of Connecticut, 
and are very creditable to that company. The 
foundations are very substantial, being laid on 
piling, while the roofs and frame are of iron. 

Directly behind the main building are two of the 
shipways, each 500 ft. long. The trestle had on it 
a cantilever hoisting apparatus at the time of this 
visit. It was a steam travelling crane with an arm 
extending over each way running on a track on 
top of this trestle, and so facilitated matters that 
four men laid the keels of two ships nearly 500 ft. 
long in four hours for each keel. 

Over the toolshed is the moulding loft, and next 
to this building comes the smith shop and bending 
floor; the dimensions of the former are 100 ft. by 
300 ft., and of the latter 60 ft. by 127 ft. The 
beiler shop is 100 ft. by 300 ft. Steam is conveyed 
to the various buildings by subways 8 ft. in dia- 
meter. The machine shop is 100 ft. by 300 ft. 

When your correspondent visited the works a 
number of tools were in position ; the floor was all 
laid and work was going on in good shape. The 
very best tools in the market have been purchased 
and nothing has been forgotten to render this the 
best and most thoroughly equipped shop in the 
country. 

The dry dock belonging to the company is illus- 
trated on page 186, and shows a twin-screw monitor 
in position. To an Englishman with the splendid 
fleet of warships which were assembled at Spithead 
in 1889, and which the writer had the pleasure of 
seeing, monitors seem like past history, and yet for 
harbour defence they are still to be employed, and 
their great designer’s memory thus perpetuated. 

This dock, which is located on the Hampton 
Roads, was built by the Chesapeake Dry Dock and 
Construction Company. It is accessible at any 
stage of the tide for the largest vessels it can 
accommodate ; the following are the dimensions of 
this dock : 


Length on top... 
Width ,, “a 

», at bottom 

9» 93 Entrance ... 
Depth of water over sill 


93 
25 
The dock can be emptied in one hour and a half. 

The power for the various shops is furnished by 
a number of Westinghouse engines, this plan being 
deemed preferable to having a large central engine, 
and comprises, up to date, seven independent com- 
pound engines, as follows: One 80 horse-power, 
one 130 horse-power, four 200 horse-power, and one 
330 horse-power, each provided with a separator and 
steam loop. A central boiler plant of high-pressure 
boilers supplies steam to these engines, most of 
which are several hundred feet distant, and also to 
sundry pumps and other steam machinery. The 
steam mains, which commence with a diameter of 
14 in., are laid in an interesting and original 
manner. ‘To go overhead was out of the question, 
and the problem of an underground line was a 
difficult one, on account of the nature of the 
ground, which, for the most part, is soft silt, flooded 
at high tide. A subway was therefore constructed 
by sinking a large steel tube of sufficient diameter 
to carry all the steam and water pipes with the 
steam-loop returns, and allowing ample head room 
for inspection. Y branches and eccentric reducers 
are freely used, and expansion is taken care of by 
copper bends at the angles. The steel subway 
itself is used as a hot-air duct, distributing from 
an indirect system with fan blast for heating the 
various buildings. High-pressure steam at about 
150 lb. is carried through the entire system. 
The return system at present consists of thirteen 
steam loops and six separators, all entering into 
one common 4-in. return, which lies parallel to 
the steam pipe in the steel tunnel above described. 
Among the various tools shown there were several 
which at once fixed the attention, and deserve 
special description. 

The first was the vertical bending rolls, built by 
that celebrated firm of Messrs. W. Sellers and Co., 
the makers of some of the finest tools in the world, 
and who never hesitate to investigate any mecha- 
nical matter of interest, and then to generously 
give their results to the profession in the shape of 
reports. Many good papers read before the Society 
of Mechanical Engineers have cost this firm much 
money before the result given could be perma- 
nently proved. We shall publish some of the 
machine tools at Newport News in an early number. 

In estimating the work of this company, that of 
its president, Mr. C. B. Orcutt, deserves te be 
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noted. Many of the visiting engineers had the _ reasons, one of which is that one of our members has 
Jeasure of meeting him, and know to what extent recently been called to its presidency, viz., Mr. 
he has been identified with the promotion of the L, M. Felton, who has done so much in building 
interests of this enterprise. To say he has been up and developing the Erie Railroad, and from 
indefatigable in his efforts is simply to say he has whom great things are expected in this new work, 
been keeping pace with the advances of his com- an expectation those who know him feel sure will 
pany, and if a foreigner may be pardoned for it, he be realised, for it was seen long ago that the Erie 
has exemplified the American idea of progress. did not give sufficient scope to his ability. Another 
'thing about the Cincinnati Southern is that it 
|forms a large part of the Queen and Crescent 
route, which operates or controls many thousand 
| miles of railroad. 
(By our New York CorrEsPonpeEN?). The Cincinnati Southern Railway is about 336 
Tue twenty-third annual convention of the miles long and has 109 miles of side track. It 
American Society of Civil Engineers was held at extends from Cincinnati to Chattanooga and is 
Lookout Mount, Tenn., some time since. At the owned by the city of Cincinnati; for construct- 
outset a great many problems or conundrums ing the line the city issued 18,300,000 dols. worth 
might be put in respect to this convention, such of bonds. The road hasa maximum grade of 80 ft. 
as, Why it was held at the place named, and why to the mile and a maximum curvature of 6 deg. ; the 
at such an early date, also that these questions rail, which was originally 60-lb. iron, is now almost 
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East River Bridge 
Approaches 


TC. Clarke 1869. 





being answered, Why was the Society conveyed | entirely replaced by 60-lb. steel, and the track is 
nearly 200 miles out of its direct route to get to) being ballasted with stone and in every way made 
Lookout Mountain? But leaving these matters to| equal to the best standards in use. There are 
the curious to settle, the writer will simply remark, | twenty-seven tunnels on the line and the scenery 
in general, that any body of men who leave the|of a most picturesque character. Shortly after 
Pennsylvania Railroad and its system, and leave! settling down to our journey we came to the 
the Pullman car service for any other railroad and | famous Kentucky River Bridge. This bridge has 
any other car service with the expectation they | the following dimensions : 





will be as well looked after, will realise fully what 3 
might be described as ‘‘ blighted hopes” and bitter —— ee a 1303 = 
disappointment. This is the result of much ex- Depth of truss... ... 37.50,, 
perience in conventions, and many thousand miles | Height of rail above low water 275.50 5, 
of travel over various lines. However, some | ” ” pea aoe ” 
forty-five trusting members committed themselves Total height of wena a 214.75. 
to a special train on the morning of May 19 last, ms »» . Masonry piers if 71.25», 
and started north 150 miles to get south some 900. Stone pierat base ... ... —... 119.5 ft. by 42 ft. 
As engineers their conduct is certainly open to Iron pieratbase ... ws TLE ” 
criticism, and if any of them had ever located a) » , 9 top 8 1. ae 1, 
railroad on that plan, it is safe to say they could | " in ay ce ay ™ 
eee |, ere a ae 
. td | ” ” ™ J ” 
The journey had no particular features at first,) Cost) 0. eee 404,373 dols. 
but we learned at Syracuse, New York, of the, Flood rise ofriver  ... cs 57 ft. 


Tarrytown explosion of dynamite on a side track| Later in the day we passed some of the towns 
some twenty minutes after our ‘‘special” had passed. | which have been undergoing a boom, and saw in 
Had the first section of our train been late, and one instance a hotel capable of accommodating 300 
the second section, which was our ‘*special,” been | to 400 guests closed for want of patronage. In 
thus delayed, there would have been an exit not alone | front of it were avenues staked out in the fields 
of brains, but of bodies in the engineering profes- | bearing high-sounding titles while the cattle peace- 
sion, one shudders to contemplate, and such a| fully grazed along these boulevards. One town, 
chance afforded to the young and rising engineer, however, which we reached about dusk, seemed to 
as would never occur again. be based on a solid foundation, and had the appear- 
The Cincinnati Southern Railway over which we | ance of success stamped upon it. This was Dayton, 
urneyed, deseryes a passing notice for several | which has resources in coal and iron, for which one 


jo 





could safely predict a future. 
as follows : 

It has an altitude of 706 ft., and a population of 
3200. When the railway was built this was simply a 
country post-office, called Smith’s Cross Roads. 
The town owes its growth to the works of the 
Dayton Coal and Iron Company, Limited. The 
blast furnaces were completed in 1886 ; two stacks, 
75 by 20 and 75 by 18 ; ores, Tennessee fossil and 
Georgia brown hematite ; annual capacity 60,000 
net tons. The company owns 26,000 acres of land, 
containing coal, iron ore, and limestone. The 
annual production of coal on the property is 230,000 
tons, of coke 150,000 tons, and of limestone 35,000 
tons. The limestone quarry is a few hundred 
yards from the furnaces ; the coal is a vein 5 ft. 
thick, up Richland Creek, on Walden’s Ridge, 
reached by the company’s railroad. It is coked 
close to the furnace, producing an article of the 
highest grade. The iron produced is foundry pig 
and mill iron, which finds its market from Cleve- 
land to St. Louis, with Cincinnati asa centre. The 
Coal and Iron Company’s railroad connects with the 
Tennessee River, three miles south-east. 

On Richland Creek, west of the station, there is 
some very fine scenery. The creek pours over the 
rocks in numerous cascades and rapids. 

Shortly after the party reached Chattanooga and 
was transferred to the Lookout Mount Railway, 
which is constructed on the plan so enthusiastically 
advocated at the Denver meeting by one of our 
prominent members, viz., a switchback. One of 
the advantages of this is that it stimulates the 
imagination, or, in other words, one has the 
‘* pleasures of hope.” You seem to be always 
about to reach the summit, and yet you don’t do 
it, and even after you get there you go back and 
then the engine gets behind your car and forces 
you up to the last platform. 

We arrived about 10 P.m., and were more or less 
weary. The ‘‘Inn,” as it is called, presents an 
imposing appearance, and is in elevation about 
2000 ft. above tide water. 

Chattanooga is a wonderful place, and has enjoyed 
amarvellously steady growth ; it was the scene in 
1863 of many bloody battles during our war, and 
has been denominated the Gateway of the South. 
The population now is about 50,000, counting the 
suburbs, and there seems to be a wonderful spirit 
of progress in every direction. Even since the visit 
of the Mechanical Engineers made here three years 
ago and described in ENGINEERING, there could be 
seen a great change for the better. We had in our 
party one of the original soldiers who scaled Lookout 
Mount and fought in that much heralded battle 
‘* above the clouds.” He is now a distinguished 
engineer. We saw the spot where he climbed, and 
to bring the matter down from the ideal battle to 
the actual occurrence, he and some others surprised 
and captured a picket station of the Southerners. 
It was not in any sense what is known as a battle, 
but there were battles fought here, and some of the 
fiercest known in any war, such as Mission Ridge, 
Chicamanga, &c., but this was a skirmish rather 
than anything else. In the cemetery near by rest 
about 13,000 Federal soldiers, which evidences the 
character of the struggle here. Near Lookout 
Mountain is a subterranean waterfall 250 ft. high, 
and from this 1,000,000 gallons of water are drawn 
for the supply of St. Elmo and one or two other 
suburban towns. The city and the adjacent terri- 
tory were described and illustrated in ENGINEERING 
October 5 and November 2, 1888, and but little can 
be added. 

The convention was opened by the president, 
and Mr. Herbert M. Wilson’s paper on “‘ Irriga- 
tion” presented. 


It may be described 


Irrigation Works IN AMERICA. 


The author stated that hardly any irrigation works 
were built in America previous to 1882 designed on 
sound principles ; they were hastily constructed 
with regard to earning an immediate sum of money 
rather than with a view to future profits; the 
result was a heavy expenditure for maintenance. 
In some instances canals were built with a capacity 
of double any possible supply, and in one instance 
nearly ten times what was required. Within 
the last few years works have been made not only 
for irrigation but for storage, and these have a 
dozen canals with 1000 ft. to 1500 ft. per second, 
and width of bed from 50 ft. to 70 ft., while the 
main lines are from 50 to 100 miles long, with many 
miles of laterals. Such canals will irrigate from 
100,000 to 150,000 acres each, and render habit- 
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able twice that area. Jn respect to storage 
reservoirs, there are half a dozen which will im- 
pound from 800 to 300,000 acre feet of water 
vach. With the exception of the Cavour Canal in 
Piedmont, Italy, there is no work of equal magni- 
tude in Europe, and the area of land commanded 
by these works is only equalled in India. The 
author then distinguished between the conditions 
here and those in India. There the Government 
owns allthe water, while here the proprietor is an 
individual or a corporation. Hence the question of 
direct profit has to come in here, while in India the 
Government derives its benefit from the improve- 
ment to the land. Another point is, the character 
of the rivers. In India such irrigation rarely 
requires long lines of canals, nor is the natural 
difticulty of construction so great. 

Again, in India, the Government constructs 
deliberately, and with a view to permanency, and 
t» making the charges after construction as 
small as possible, but in America, the problem 
is to build rapidly so as to get to work 
at the earliest moment, and thus by earning 
a dividend placate the stockholders. The last 
point of difference was that of superintendence, 
which in India is continued by the Government 
engineers after the completion of the works, but in 
America the skilled engineer is frequently dis- 
charged (to save his salary) and a superintendent 
put in who may be an extremely ignorant man and 
hence cheap. The author cited one instance of a 
great canal having originally a bottom width of 
125 ft. and depth of 10 ft. with a grade of 14 ft. to 
the mile and with falls to overcome the slope of the 
land, The latter were cheaply built and soon 
carried away, the canal deepened its bed till it has 
4 ft. tothe mile grade, and is in some places 16 ft. 
below the surface of the country. He considered 
the great problem was tosecure a uniform standard 
or unit of measure of water. The author then pro- 
ceeded to give the history of some of the ancient 
and modern water works of the country, and closed 
with a description of the reservoir on the Sharon 
Estate in California. The tract to be irrigated con- 
tains 30,000 acres, and the water must be stored as 
the flow is intermittent. The Chowchilla River, 
although usually small, will in flood time discharge 
1500 ft. per second. A dam has been made 100 ft. 
high and 780 ft. long, and it curves up stream with 
& maximum radius at the centre of 1146 ft. and at 
the sides but 736 ft., so the base is broader at the 
hillsides. The top is 10 ft. in width, and is widened 
by a cornice and parapet to 13} ft. He cited also 
the dam of the Citizens’ Water Company of Denver, 
which is of earth 261 ft. high and 30 ft. in width 
at the top. 

The practice in making these dams was to use no 
masonry or puddle core. They were generally in 
clayey soils with a mixture of gravel and small 
stones, made by being thrown up by graders and 
scrapers, and are rammed in layers, not rolled. 
As a rule the earth is wetted, but the Merced dam 
was built dry. The average life of timber in dams 
or cribs he estimated at 10 to 15 years. In an iron 
aqueduct, in which the plate girders formed the 
sides of the conduit, the connection with the timber 
flume gave considerable trouble, owing to the con- 
traction and expansion of the iron. The latter was 
carried well into the iron conduit and a lead joint 
made. Another aqueduct has a timber flume 
carried by the ironwork. An iron aqueduct on the 
Agra Canal, in India, is connected with the 
masonry conduit by sheet lead. In some cases 
wooden flumes were carried on earth banks, the 
latter being allowed to settle and then trued up 
before the flume is laid. Leakage of the flumes 
causes trouble however. This paper received con- 
siderable attention, as it deserved, for the problem 
is one of vital importance to our far Western States, 
and its successful solution will cause the vast wastes 
to become productive fields. 


AMERICAN RaILroap VIADUCTS. 


The afternoon session opened with an interesting 
paper by J. E. Greiner entitled, ‘‘The American 
Railroad Viaduct, its Origin and Evolution.” This 
practice being so different from that of England 
from the different circumstances in the case, its 
study may prove interesting to the readers of 
ENGINEERING, especially those in the colonies, 
where the conditions more nearly approach those 
in the United States. The author stated that 
the earliest viaducts were the timber trestles, 
in which each bent had two or four legs with cap 
and sill, all cross-braced and the outer legs having a 





batter (see Fig. 1). The boldest attempt of this 
kind was the celebrated Portage Trestle, 800 ft. long 
and 234 ft. high, built in 1851, and burned in 1875. 
In 1851 Bollman put up on the Carey-street Trestle, 
Baltimore, trestles whose bents were held together 
by iron diagonal rods connecting the top of one leg 
with the bottom of another. The rods took hold of 
pins passing through cast shoes at the bottom of 
the posts, and at the top there were screw ends and 
nuts bearing against cast-iron washers on the upper 
surface of the chord pieces ; they were in two 
stories and are shown in Fig. 2. The next step is 
shown in Fig. 3, where all parts are cast iron except 
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struts or tension-rods at such point in the height of 
the columns as will prevent flexure. 

‘* 3. Stiffening iron or steel bridge piers by 
means of longitudinal rods or struts, anchored to 
or, abutting against masonry, and connecting there- 
with the piers, and the piers with other piers, at 
such points in their heights as will prevent flexure. 

‘*4, The combination of iron or steel piers of 
bridges with the longitudinal diagonal stays, and 
up-and-down stiffening system and the longitudinal 
stiffening system.” 

The principal features in the above, which were 
original with Mr. C. Shaler Smith and B. H. 
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Common Timber Trestle. *™ 
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Pig.N1. Lyon Brook Trestle 
New York & Oswego Midland Railroad 1869. 


tie-rods, and rest on continuous masonry. Fig. 4 
shows what was done in South Wales in 1853-7, and 
is probably the first iron viaduct resting on inde- 
pendent iron towers. Fig. 5 was 1122 ft. long and 
had nine spans of 100 ft. each and two spans of 
111 ft., supported on cast-iron towers 89 ft. high. 
In 1867 this study had advanced to a stage repre- 
sented in Figs. 6 to 9, and for this Mr. C. 8S. Smith 
filed the following letters patent, No. 89,948, 
October 13, 1868. 

‘*1, Anchoring the tops of iron or steel piers of 
bridges by means of longitudinal diagonal stays, or 
equivalent tension members, to the feet or pedestals 
or other piers or abutments, so that the pier can 
be formed of but two columns, and still have the 
great longitudinal base afforded by the spread of 
the longitudinal diagonal stays to give it stability 
under the action of temperature or moving load. 

‘¢2. In combination with the foregoing system 
of stays, iron or steel columns, stiffened by means 
of up-and-down struts or tension-rods and cross- 
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Latrobe, were: First, cast-iron foot-boxes inter- 
posed between and forming the bearings for column 
‘sections in combination with longitudinal diagonal 


ties connecting the joints of any one tier with those 
of another tier, see Fig. 10; and second, the 


construction of the cast-iron post caps, foot-boxes, 
‘and joint-boxes. Third, the combination of a 
series of independent or isolated bridge piers with 
an intermediate space or span of truss connecting 
‘the same ; and fourth, yoke and screw end attach- 
ments for longitudinal diagonal ties. In 1870 Mr. 
C. Shaler Smith did away with wooden struts and 
substituted iron, and provided for its expar sion 
and contraction. He took out a patent on his 
design, No. 111,010, shown in Fig. 12. The 
designs of other engineers and the dates of such 
work are given in this same plate, Figs. 13 to 16, 
and those of others in Figs. 17 to 28; the last 
being for the approach to the bridge contemplated 
between New York City and Blackwell’s Island, 
and the work of the well-known Mr. Thor. C. 
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Clarke. The author, in conclusion, desired to note the dividends of the roads these gentlemen manage, 
the distinction between a trestle and a viaduct, RatLway ConstRucTION AND MANAGEMENT. but the argument was, to the writer’s mind, un- 
and he thought a trestle would be a bridge of wood _‘‘ Free Railway Construction by Government sound. However, Englishmen have got him, as 
or metal in which the different spans are supported Coutrolled and Owned Railways,” is a title more stated, in their hands, and may play him to their 
directly upon trestle bents not connected in groups expressive than elegant in form, and was a paper full bent. The general impression was that his 
or towers; and a viaduct, a bridge of wood or by E. Bates Dorsey. This was a direct argument charges were too general and not sufficiently borne 
metal in which the different spans are supported in favour of the former method. He cited the out by the circumstances, hence that the conclu- 
directly upon the legs of towers composed of two railways of England and her colonies as against sions, while containing some truth, were not 
or more bents braced together in all directions. those of America, claiming the freight rates were thoroughly topical, and, in fact the paper was a 
The above definitions, while not meeting English much higher in the former, in fact, the highest good illustration of the trite remark that ‘‘a little 
practice, will undoubtedly distinguish American in the world, and adduced figures to prove his knowledge is a dangerous thing.” English railway 



































































































structures, and if adopted, would do away with all case. managers know their own business, and Mr. 
looseness in this connection. | He did not think the American railway had any Dorsey’s unsound and altogether ill-digested criti- 
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Mr. George S. Morison referred to the design of advantage by reason of a long haul, as the average cisms are not calculated to profit him or any one 
the Morent Gulch viaduct on the Northern Pacific receipts per ton are about the ‘same on both else. 
Railroad. The spans are 140ft. from centre to centre | systems, only the American hauls the freight three | 
of towers, divided into five panels, with the width | times the distance for the same price. The average | 
of the top of the tower the same as the panel width, | haul of the Pennsylvania Railroad is 135 miles, | TRIPLE-EXPANSION EXPERIMENTAL 
thus making each panel one-sixth of the span. The! with average receipts 85c. per ton, while the) ENGINE 
piers are of iron with four columns upon stone London and North-Western is 35 milesand receipts! Tux Massachusetts Institute of Technology, which is 
foundations. The feet of the two columns on one | 84c. per ton. He thought the inferior rolling stock | of comparatively recent date, had from the outset a very 
side, lengthwise of the bridge, are rigidly attached, and long rigid wheel base, which caused additional | promising future, and was well equipped with compe- 
while the others are provided with cast-iron rockers | cost (nearly double) for maintenance of way, power, | tent instructors and a liberal supply of apparatus. Its 
in order to allow for contraction and expansion. ‘repairs, &c., on English loads made the operating | early promise has been fulfilled, and the buildings = 

_ The members in discussion thought the distinc- expenses so much greater. Also the deadweight — — apg — of — be 1 
tion between trestle and viaduct almost as subtle hauled was another cause. He thought the com- | ee addi ti — chi sed aiainad “The yen 
as that between High and Low Church ; it was diffi- | petition of railway companies would reduce every- | Paes ihe “ acta erent Bh eal. an well an theeretieal 
cult to tell where one began and the other ended, | thing to a minimum cost, and the result would be) jture. and the sheoeatae ef the graduates is a fitting 
nor was it settled who was the originator of this | cheaper freight rates. As Mr. Dorsey was not pre- | encensiam on the courses pursued. 
type of construction, so the question may be de- | sent the Society could not deal with him direct,| [py February of this year the engine about to be 
bated at any length hereafter, with as much gusto | but he is probably in England now, and may well | described was added, and it has some features which 
as that of ‘‘ Which was first, the egg or the fowl?” be left with such men as Mr. Findlay and Mr. | render it worthy of description and illustration. 
and probably with equally satisfactory results. | Noble toattend to. He undertook to explain away | The engine, which was built by the E. P. Allis 
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Company, of Milwaukee, Wisconsin, has three cy- 
linders as shown, with diameters 9in., 16 in., and 
24 in., all having a stroke of 30in. Each cylinder 
is steam jacketted on the heads and barrel, and steam 
may be applied directly to any or all of the cylinders, 
so that by proper combinations of piping and valves 
the engine may be run simple, compound, or triple. 
The intermediate receivers are also provided with 
steam jackets so that they may act as reheaters. The 
exhaust steam is received and condensed by a surface 
condenser of the marine type, which drains into an 
independent direct-acting air pump. The condensed 
water from the air pump is collected and weighed in 
tanks on scales, covered to avoid surface evaporation. 
The several jackets on the cylinders and intermediate 
receivers, five in all, are drained into separate re- 
ceivers made of 5-ft. sections of 8-in. pipe, closed at 
the ends and provided with glass water tubes and 
scales, so that the condensed water may be collected 
and measured. Provision is made for applying the 
indicators, gauges, and thermometers required for 
making a complete thermodynamic test of the engine. 
The cylinders, receivers, and piping are thoroughly 
wrapped with asbestos paper, hair, felt, and lagging, 
or canvas. 

The engine is belted to the main line of shaftin 
running through the middle of the laboratory, an 
provides power for lighting the entire building by 
electricity, and for various tests requiring power. 
There are now in the laboratory, the dynamo, which 
absorbs about 50 horse-power, two water-cooled fric- 
tion brakes that can absorb 50 horse-power each, 
rotary and centrifugal pumps and other apparatus 
requiring power. The short section of shafting which 
receives the driving belt can be uncoupled from the 
line shafting running each way; considering the 
friction of this short section with the friction of the 
engine, the friction of the several lines of shafting 
and of the brakes when unloaded, and also the load on 
the dynamo, can be determined by the aid of dyna- 
mometers, and thus the load on the engine may be 
determined, and also the friction of the engine. 

Figs. 1 and 2 (page 174) give an elevation and plan in- 
tended to show the general arrangement of the founda- 
tions, frames, and the piping. Parts receive the same 
lettersin both figures. Thesection of the city on which 
the building is located being made land, the foundation 
was made by piling over the entire area on which the 
engine stands, and capping the piles with several 
courses of large granite blocks. From the granite the 
engine beds are carried up through a sub-basement so 
as to place the engine conveniently with reference to 
the engine-room or basement floor. Each cylinder 
stands on blocks of cut stone and is bolted through 
stones built into the foundation. The engine shaft is 
carried by splayed cast-iron bearings which are sup- 
ported and bolted to the foundation in a similar 
manner. Each cylinder is connected to the shaft 
bearings in front of it by wrought-iron rods, to take 
up the thrust and pull of the piston and connecting- 
rod. ‘These rods are supported at about mid-length, 
and, from the support to the cylinder, are square, and 
act as guides to the crosshead. The flywheelis placed 
between the high and intermediate engines, the loca- 
tion being decided by the fact that it is the common 
custom to disconnect the low-pressure cylinder, and 
run the high-pressure and intermediate cylinders com- 
pound tom non-condensing. The cranks for the high 
and low-pressure engines are overhung; the inter- 
mediate crank is a solid cast-steel crank bolted to 
flanges on the ends of the two sections of the shaft. 

A 6-in. pipe A runs through the laboratory and 
supplies steam at about 1501b. pressure for heating, 
for various experiments and for running the engine. 
At B, B', and B" are branches running to the several 
cylinders, each with a stop valve near the cylinder for 
the convenience of the engineer. Near B isa reducing 
valve or regulator, for mee act the pressure of steam 
to 40lb. to the square inch or less, when the low- 
pressure cylinder receives steam direct. R!'and R are 
the first and second intermediate receivers. R'! is set 
over beyond the columns P to make room for the 
driving belt. An exhaust pipe E runs under all the 
cylinders, and into this each cylinder may be directly 
exhausted. Stop valves e and e! divide the exhaust 
pipe into sections when required. A valve under the 
ow-pressure cylinder shuts it off from the exhaust 
pipe when the large engine is disconnected, 

The high-pressure cylinder may communicate with 
the intermediate receiver R' by the pipe /for admission, 
and by the pipe F for exhaust. The intermediate 
cylinder communicates with the receiver R! by the 
pipe f, for admission, and with the receiver R by the 
pipe F, for exhaust. The large cylinder receives steam 
from the receiver R through the pipe /,. Finally 
the two receivers are connected by a pipe with a sto 
valve as shown. There is a roundabout exhaust wit 
valves at each end for the high-pressure cylinder. 
Normally the high-pressure cylinder receives steam 
from the pipe B" and exhausts by the pipe F, to the 
receiver R'; thé intermediate cylinder receives steam 
from the receiver R! by the pipe f, and exhausts to 
the receiver R by the pipe F:, and the low-pressure 








cylinder receives steam from the receiver R by the 
pipe /;, and exhausts through the valve beneath it into 
the pipe E 

Among the combinations rendered possible, the 
following may be noticed. Steam may be supplied 
—— the reducing valve at B to the low-pressure 
cylinder and through the receiver R to the receiver 
R', and so to the intermediate cylinder; meanwhile 
the high-pressure cylinder receives full pressure steam 
as usual, and exhausts by the roundabout pipe ; all the 
exhaust steam may be used for heating at about 4 Ib. 
back pressure. When a testis to be made, the engine 
is readily changed to triple-expansion condensing. 

The condenser used for experimental work only is 
set in a sub-basement, so that the exhaust pipe drains 
into it, and it in turn drains into a direct-acting air 
pump, from which the condensed steam is received in 
weighing tanks. 

Steam for jacketting the high-pressure cylinder and 
the first intermediate receiver R/ is taken from the 
direct supply of steam to the high-pressure cylinder by 
a Z-in. pipe; this pipe has two branches, one to the 
receiver and the other to the cylinder. The #-in. 











P is moved by an eccentric with a little angular ad- 
vance, suitable for giving release and compression, and 
is connected to the exhaust valves at V and V, in the 
usual manner. The wrist-plate Pj, outside of P, 
receives motion from an eccentric with a large nega- 
tive, angular advance, and the admission valves are 
given a large lead when in mid-position in compensa- 
tion. Thus the release mechanism may be arranged to 
give a cut-off a than half-stroke, as the propor- 
tions of the cylinder require. 

The governor is attached to the frame of the inter- 
mediate cylinder, and, by the aid of a horizontal shaft 
running in front of the three cylinders, may control 
the releasing mechanism of each of the cylinders, 
In Fig. 4, a is the horizontal shaft controlled by the 
governor. A vertical link acts on the arm ¢ of a bell- 
crank lever above the cylinder, and from another arm 
calink is carried to the collar d on the crank and valve 
spindle and from thence to a collar e on the head and 
valve spindle. When desired, the governor may be 
disconnected by dropping the link from a to b, and the 
disengagement gear may then be set by hand, while 
the engine is running, by aid of the handwheel and 
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INDICATOR GEAR FOR EXPERIMENTAL ENGINE. 


branch pipe leading to the cylinder is again branched 
into three parts, one to the barrel and one to each of 
the heads ; each of the three jackets has a pet-cock to 
discharge the air when the jackets are supplied with 
steam, and to reveal leakage of steam when the valves 
are shut. Thus the barrel or the heads, or both, may 
be jacketted with steam. 

The intermediate cylinder and second receiver R are 
supplied with jacket steam through a j-in. pipe from 
the steam pipe B! leading to the intermediate cylinder; 
a reducing valve allows the pressure on the jackets to 
be made lower than boiler pressure when desired. The 
low-pressure cylinder receives jacket steam from the 
pipe B before the reducing valve, and the pipe for this 
purpose has its own reducing valve to control the 
pressure in the jackets. The jackets are designed to 
carry full boiler pressure on all the cylinders when de- 
sired. 

The drainage from the three jackets (¢.e., the barrels 
and two heads) of each of the cylinders is collected and 
led directly under the pressure in the jackets to three 
measuring vesselsin the sub-basement. The drainage 
from the receiver jackets is similarly disposed of. 
When the receiver jackets are not in use the receivers 
themselves are drained into the measuring vessels, and 
an arrangement of two valves with pet-cock between 
makes it sure that the drainage comes from the jackets 
or from the receivers, as the case may be, and reveals 
leakage should it occur. 

With the large number of large valves it is apparent 
that some method of detecting leakage must be devised 
if the tests on the.engine are to receive credence. The 
valves are of a good type, are new, and have been care- 
fully handled to avoid injury. Some of them may be 
tested for leakage while the engine is running, others 
can be shut and tested for leakage before the engine is 
started. To arrange for starting the engine a 1-in. 
— is carried round the stop valves of the inter- 
mediate and low-pressure cylinders. The by-pass pipe 
has two valves, and on the space between is a pet-cock 
that can be used to test for leakage of the valve on the 
by-pass pipe, or for leakage past the stop valve into 
the steam chest. 

The three cylinders of the engine have valve gears 
of the Corliss type ; those of the high and intermediate 
cylinders are arranged as usual and are moved by an 
eccentric acting on a wrist-plate. Vacuum dashpots 
insure a rapid and quiet closing of the admission 
valves. Since the low-pressure cylinder has a volume 
somewhat more than twice that of the intermediate 
cylinder, a special valve gear with two eccentrics is 
arranged as shown by Figs. 3 and 4. The wrist-plate 








screw at A; of course the hand adjustment is thrown 
out of gear when the governor has control of the re- 
leasing gear. AtS is a starting bar for moving the 
admission valves by hand, when the gab-rod it discon- 
nected for the admission wrist-plate. 

Figs. 5 and 6 give transverse and longitudinal sections 
of the large or low-pressure cylinder. The barrel jacket 
is made . bushing the cylinder casting, as shown, 
the bushing being forced in under hydraulic pressure, 
and made tight by a ring of copper driven into a dove- 
tail groove. The ends of the cylinders are jacketted 
by curving out the cylinder heads. 

The indicator motion for the intermediate cylinder 
is shown by Fig. 9. S is a standard bolted to the 
engine frame near the crank and cylinder head. A B 
is a swing lever, connected by the link AD to the 
engine crosshead, and by the parallel link C D to the rod 
E f. The rod E F slides in guides, one on the standard 
S as shown, and the other on the head end valve bonnet 
at the right hand, and it is at the proper height for the 
indicator cord. The crank end indicator cord is 
hooked directly on to the pine, which is on an arm 
Ee, that can be swung up or down to give a small 
vertical adjustment, and clamped by a thumbscrew. 
The other indicator has a similar arrangement. All 
the joints of the indicator motion have split brass 
bushings and set screws to take up lost motion. When 
worn out the bushings can be renewed. Thus at A 
the link is forked, aan embraces the end of the lever 
AB; the pin is fast in the fork, and turns in a brass 
bushing in the end of the lever, with a set screw 
near A. 

The angles at which the several cranks follow can be 
arranged by a device shown by Figs. 7and 8. The disc 
has three distinct holes bored in it, making angles of 
90 deg., 120 deg., and 180 deg. ‘The steel crank-pin 
is or tapering, and fits into a tapering steel bushing 
that is cut in two at one side, and part way through 
at seven other places. A heavy hexagonal nut on the 
back of the disc draws the crank-pin in till its collar 
bears on the face of the disc, and at the same time 
forces the taper bushing in, and secures the pin in the 
disc. This device has been found to work well on this 
engine, which develops about 150 horse-power, or 50 
horse-power on each crank when running triple with 
150 lb. steam pressure, and at 80 revolutions per 
minute. 





WarsHIPs OF THE WorLD: ErratuM.—By an error 
the price of ‘ Particulars of the Warships of the World” 
was stated in our last issue to be one shilling. It should 
have been five shillings. 
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THE FRENCH NAVY.—No. XIV. 
THE ‘‘JAUREGUIBERRY.” 

A conTRACT has lately been signed by the French 
Minister of Marine with the Société des Forges et 
Chantiers de la Méditerranée for the construction of a 
new line-of-battle ship, named the Jauréguiberry, from 
the designs and plans prepared entirely by M. Lagane, 
the chief of the principal shipyard of the société at 
La Seyne, near Toulon. 

This ship will be of more tonnage than any French 
battle-ship afloat, and will form a powerful addition 
to the navy of this nation. A commencement is to be 
made on the construction with as little delay as 
possible, and the work is to be carried out with the 
utmost despatch which is compatible with good work- 
manship. 

The Jauréguiberry is of similar design to the Lazare 
Carnot, now being built in the Government Arsenal 
at Toulon, but with which little progress has yet been 
made. 
with three propellers, one placed forward of the other 
two, which arrangement, it is expected, will greatly 
facilitate the manceuvring of the vessel. 

The principal dimensions of the ship as designed 
are as follows: Length between perpendiculars, 
355 ft. 10} in. ; extreme length, about 367 ft. ; beam, 
72 ft. 7 in. ; draught of water aft, 27 ft. 84 in. ; depth 
amidships, 48 ft. ; displacement, 11,582 English or 
11,818 French tons. 

The protection of the ship consists : (a) of an armour 
belt of steel extending the entire length at the water- 
line, varying in thickness from 10.82 in. to 17.71 in. ; 
(>) of an armoured deck of 2.75 in. ; and (c) of a 
cofferdam protected by 4-in. armour. 

The armament consists of two guns of 30 centimetres 
(11.81 in.) and two of 27 centimetres (10.63 in.), all 
mounted in turrets; eight rapid-firing guns of 14 
centimetres (5.51 in.), four quick-firing guns of 65 
millimetres (2.56 in.), twelve quick-firing Hotchkiss 
guns of 47 millimetres (1.85 in.), and eight Hotchkiss 
revolvers of 37 millimetres (1.45 in.), in addition to 
six torpedo discharge tubes and a powerful ram of a 
similar design to that of the French ironclad Marceau. 
The turrets of the 30-centimetre guns are situated on 
the centre line, one forward and one aft, the free- 
board being kept low in these parts of the ship ; those 
of the 27-centimetre guns are placed amidships on 
sponsons, one on the starboard and one on the port, 
being, like the turrets of the 30-centimetre guns, pro- 
tected by armour of 14.56 in. The turrets of the 
eight 14-centimetre guns are situated on the same 
deck as the guns of 30 and 27 centimetres, two guns 
being in each of the four turrets, which are protected 
by armour 4 in, in thickness. Such an arrangement 
of the positions of the guns makes it possible to fire 
seven either forward, aft, or on either broadside at 
one time. The turrets of all these guns will be of the 
Canet system and will be constructed to work both 
by hand and by electrical power. There are two 
military masts, each carrying double tops, and a 
conning tower, and serving as ventilators to the ship. 
A bridge of communication runs nearly the entire 
length of the ship. 

It is proposed to employ electricity to a greater 
extent in this vessel than has hitherto been done in 
warships, and it will not only be fitted as an illumi- 
nant, but also as a transmitter of power to nearly 
every part of the ship. This new departure in the 
fittings for transmitting power on board will be 
watched with great interest, as it is intended to re- 
place entirely by electrical apparatus the more heavy 
hydraulic machinery now almost universally employed 
for working heavy guns in warships. 

The Jauréguiberry will be provided with propelling 
machinery of 13,275 indicated horse-power of the 
triple-expansion type, from which a speed of 17 knots 
is expected under natural draught. The engines are 
to be constructed by the Société des Forges et 
Chantiers in their engine works in Marseilles, and 
will be supplied with steam at 213 Ib. pressure. 


THE Davovt. 

The Davout, of which we publish a view on our two- 
page engraving of this week, is the most powerful of 
the large class of non-armoured cruisers of the French 
fleet. The annexed Table gives particulars of the 
vessels, sixteen in all, of which the group consists. As 
will be seen, the Davout and the Milan are the only 
two high-speed ships, though the Suchet, when com- 
pleted, will have a rate of 20 knots. Of course these 
are only the non-armoured cruisers of the second-class, 
those of the first-class forming a group of twelve ships, 
three of which have 8000 horse-power and 19 knots 
speed. The Davoutis, and the Suchet willbe, superior to 
either of these both in power and speed. The Milan, 
which ranks third in speed among the second-class 
cruisers, is altogether a smaller ship of 1550 tons dis- 
page are nearly 4000 horse-power and 18 knots. 
None of this class of vessels carry armour, except the 
Davout, which has asteel deck of 2.36 in., and the 
Suchet, whose deck will be of the same strength. The 
Davout and the Milan are both provided with torpedo 
launching tubes, the former having four and the latter 


Like this ship, the Jauréguiberry will be fitted | Fabe 
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two; while the Suchet, like the Davout, is to have 
four. The armament, as recorded in the Table, is 
only very approximate; it is most probable that om 
active service all these ships would have a large equip- 
ment of quick-firing guns. It may be added that the 
group of third-class cruisers comprises sixteen ships, 
of which several are of high importance ; these are the 
Coétlogon, 6000 horse-power and 19.5 knots; the 
Cosmao, the Lalande, the Surcouf, and the Troude, of 
similar power and speed ; the tonnage of each of these 
is a little less than 2000. The Forbin, a vessel of very 
special design, and which has been illustrated and 
described in ENGINEERING, comes into this group ; she 
is of 1848 tons, with 5700 horse-power and 20.6 knots; 
the fastest ship of all the French cruisers, irrespective 
of class. 


Tue ‘* Hocus.” 


The Hoche, lately added to the French Medi- 
terranean squadron, is one of the most, if not the most 
powerful of the battle-ships of the French Navy. Com- 
menced in the French Government Arsenal at Lorient, 
in 1880, it was launched in 1886, and fully commis- 
sioned in the early part of this year, having been 104 
years in construction. The original design was similar 
to those of the other new French ironclads, Marceau, 
Magenta, and Neptune, but such great alterations 
have been made in the designs for her upper works 
during the construction that now, as she rides at 
anchor, hardly any resemblance can be traced between 
her and either the Marceau or the Magenta. The 
hull from the keel to the water-line is constructed of 
iron, but all that part above water is of mild steel. 
The Hoche is built on the cellular system, and has her 
forward water-tight compartments filled with cellu- 
lose. She has the following principal dimensions : 
Displacement, 10,581 French, or 10,412 English tons ; 
length, 330 ft. at water-line ; beam, 66 ft. outside 
armour ; draught, 27 ft. 3in.; depth, 42 ft. 2ft.; crew, 
600 men. The engines are four in number, two driving 
each of the two propellers. They are vertical com- 
pound, and under forced draughtindicated 12,000 horse- 
power on her steam trials, giving a maximum speed 
of 15.7 knots per hour, and indicating 7000 horse- 
power under natural draught. Both engines and 
boilers were built by contract at the engine works of 
Indret, and, at a speed of ten knots per hour, should, 
with the 600 tons carried, enable the ship to run for a 
distance of 4000 knots. The boiler pressure is 854 lb. 
per square inch. 

The Hoche is said to carry more artillery than any 
other French ship, which is probable, seeing that, 
including the mitrailleuses, her armament consists of 
nearly 50 pieces. 

Two 34-centimetre (13.39-in.) 52-ton guns and two 
27-centimetre (10.63-in.) 28-ton guns form the principal 
part of the armament. The two former are situated 
in towers, one forward and one aft, the freeboard 
having been kept very low for this purpose, whilst the 
two 27-centimetre guns are placed in barbette towers 
amidships on sponsons, one on the starboard and one | 
on the port. te oddiiion to this armament there are 
fourteen 14-centimetre (5.51-in.) guns in the battery 
and four 14-centimetre -_ on the spar deck, two for- 
ward, firing ahead, and two aft, firing astern. The 
offensive power of the ship is completed by five tubes 
firing Whitehead torpedoes and a powerful ram. 


pedo attacks the ship is fitted with torpedo defence 
netting of the Bullivant system. 

There are two military masts sufficiently large in 
diameter to allow of free passage inside them from the 
upper and spar decks of the ship to cither of the two 
military tops on each mast or to the conning tower 
built round the mainmast. 

The Hoche was commissioned at Brest in the begin- 
ning of the present year, and was then sent to Toulon 
to join the second division of the French Mediter- 
ranean squadron, of which she is now the flagship. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 5, 1891. 

THERE is very little change to report in the Ameri- 
can iron trade since last week. Business is still dull, 
although there has been a general slight increase in 
demand throughout the country for manufactured 
products. Frices are low. In Chicago things are 
improving, and at this time we are able to chronicle a 
few sales of lots of bar iron and inquiries from car- 
builders. At this place steel rails are also picking up, 
some sales of 5000 to 10,000-ton lots have been made, 
with prospects of more before the end of the present 
month, Tn the western part of this State we have 
advices of a fair trade in manufactured iron. From 
the Shenango and Mahoning Valleys we hear that the 
mills are well filled up. 

Coming back to our own city, we would say things 
are in somewhat the condition of last week. Prices for 
pig iron have been pretty well kept up. No. 1 foundry 
selling at from 17.50 dols. to 18 dols., and for best 
grey _— 15 dols. is the asking price. Some small 
ots are being taken. There is very little inquiry for 
steel billets, slabs, or muck bars, and prices remain at 
about the usual figures. Some few plates have been 
sold, the shipmakers having placed orders for boat- 
plate and boiler-plate. A couple of mills in Pennsyl- 
vania have started up this week, notwithstanding 
they have not signed the amalgamated scale as yet. 
The lumber trade is brightening, and much is expected 
by the middle of this month. 








Gravine Dock Work at SuNDERLAND.—The s.s. Carl 
Hirschberg, built by Messrs. S. P. Austin and Son, of the 
Wear Dockyard, of Siemens-Martin steel in 1888, was 
driven ashore at a small place named Portscatho, near to 
Falmouth. The force of the gale carried the vessel a con- 
siderable distance over the rocks, and beyond the usual 
high-water mark. After several attempts she was at 
length successfully launched, broadside on, into deep 
water during the spring tides of May. The vessel was 
then placed in a graving dock at Falmouth, when it was 
found that the bottom was most seriously damaged, the 
whole plating being ‘‘set up,” particularly so in the way 
of the engines and boilers, to the extent of 3ft. The 
double bottom was entirely destroyed, the machinery 
disabled, and the boilers displaced. She was taken to 
Sunderland in tow of a powerful salvage steamer, and 
arrived there on the 18th of May. It was then decided 
to take out the machinery and co ll in order to facilitate 
the repairs. Then the entire bottom was removed from 
bilge keel on one side to the bilge keel on the other side, 
from stem to stern, including frames, floors, tank girders 
and brackets, double bottom plating (or tank top), ceiling, 
cement, &c.; and as the work of renewing or replacing 
these is now nearly completed, the vessel will in a few 
days be again ready to receive her machinery and boilers. 





The Hoche is protected by an armour belt varying 
in thickness from 9 in. to 17} in., extending the whole | 
length of the ship, and a deck armoured with 3} in. | 
armour-plates, whilst the forward and after turrets of 
the 34-centimetre guns and the starboard and port bar- 
bettes of the 27-centimetre guns are armoured with 
steel plates 16 in, in thickness, For defence against tor- 


The plates and frames all fore and aft in the bottom were 
bent and buckled in a most extraordinary manner, not- 
withstanding which there were no serious fractures, 
whilst above the water-line and on deck, the vesse 
se ger all the appearances of a strong, smart, and well- 
ept steamer, showing absolutely no indication of the 
straining to which she had been subjected below the 
water-line, 








ENGINEERING. 





[Aue. 14, 1891. 






























Regulator 


Automatic 











psdog yoIIMs 












Main Steam Pipe 


=a 














Le Als. 
| 
| 
| 


Section C. D. 


Pa 


asi 


LEGNANO, 
"G@ 


AT VENICE. 
INEERS, 
| . _ 


x 


ENC 





CO., 


(For Description, see opposite Page.) 











AND 











F. TOSI 


Boiler Fro nt 


C= 
EES» v 























MESSRS. 





ELECTRIC LIGHT STATION 


_B. 




















Section A 








ERECTED BY 


ct} 




















Exciting Dynamo 







dH 009 104. sosvapuo, 





















ENGINEERING. 





183 





Ave. 14, 1891.] 





ELECTRIC LIGHT STATION AT VENICE. 
ERECTED BY MESSRS. F. TOSI] AND CO., ENGINEERS, LEGNANO, ITALY. 
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Tue illustrations on the present and opposite pages | idea of its power it may suffice to state that the load 
represent an electric light station of 750 horse-power | on the spring is about 3 tons. In proof of its 
installed at Venice by Messrs. F. Tosi and Co., of | sensibility, we may state that at Venice, three alter- 
Legnano, Italy. The power is supplied by tandem | nate current dynamos are every evening switched in 
Inverted engines, supplied by steam from tubular parallel without the least inconvenience, and run then 
boilers. The dynamos are alternators constructed | constantly with perfectly equal loads on all the engines. 
by Messrs, Ganz and Co., of Buda-Pesth. | The workmanship of these engines is so excellent 

The V enice plant comprises actually four engines | that in the course of a year’s working there has not 
(there being room for a fifth) of compound tandem | been a single bearing become hot, nor is the wear 
type, and of the following dimensions : appreciable, although the speed of 260 revolutions per 

i . : . ' minute is rather high. The steam consumption is very 
sen sia high-p eessure piston = mm. rtd in.) moderate for ‘nd Gide of engines, 9 kilos. (19.8 Ib.) 

Stroke of both pistons * oe (13:78 im} per indicated horse-power per hour, working with con- 

Number of revolutions - "969... ~+| denser. Every engine is coupled to its dynamo by 

The steam distribution is effected b 


means of an elastic patent ‘‘Raffard” coupling, in 
means of two| which the power is transmitted by means of sixteen 


piston valves mounted on the same rod, and contained | india-rubber rings. 
in one steam chest. 
crankshaft, 


gress, in the 


: The governor is fixed on the} The boilers are of the water-tube type, there being 
its construction showing a marked pro- | no cast iron used in their construction. 
sense of greater simplicity. To give an| Two independent injection condensers, one for two, 








the other for four engines, serve the whole plant. As 
they have to work with sea-water, the pumps are lined 
with bronze, and have pistons, piston-rods, valves, &c., 
all of bronze. 

Special attention has been given to the piping. The 
steam conduit forms a closed circuit, containing a 
valve for every single engine and every single boiler, 
so that any length of pipe may be isolated, and any 
engine may take its steam from any of the boilers by 
two different ways. In this manner all possibility of 
an interruption caused by leakage of piping is ex- 
cluded. 

There are also two large exhaust pipes, one to the 
condensers, the other to thé chimney, thus enabling 
some of the engines to work with condenser, while the 
others run non-condensing. 

The electric plant has been furnished by Messrs. 
Ganz and Co., Buda-Pesth. The alternate current 
dynamos give a maximum output of 80,000 watts (40 
ampéres at 2000 volts), The exciter dynamo is 
directly coupled to the main dynamo, by means of an 
elastic disc coupling. 





NOTES FROM THE NORTH. 
Gtaseow, Wednesday. 
Glasgow Pig-Iron Market.—Rather more animation 
was shown in the market last Thursday, and there was a 
little more inclination to do business. Scotch iron re- 
mained quite firm, and could not be obtained at less than 
47s. per ton cash. Cleveland iron was very weak during 
the forenoon, the price ranging from 39s. 11d. down to 
39s. 44d. per ton cash—a fall of 74d. per ton. Hematite 
iron was also weak in the forenoon, and declined in price 
2d. per ton. There was no appearance of weakness in 
Scotch iron in the afternoon, the price being well main- 
tained up till the close of the market. Another raid was 
made on Cleveland iron, which further declined to the ex- 
tent of 4d. per ton, making 1s. 1d. per ton on the day ; and 
hematite iron was sent other 3d. per ton, a drop of 5d. on 
the day. This drop brought the price of hematite iron 
within 1s. 1d. per ton of that of Scotch iron, as compared 
with a difference of 4s. 44d. per ton at the end of June. 
Scotch warrants were 8s. 1d. dearer than Cleveland, the 
difference at the end of June being only 5s. 5d. per ton. 
The settlement prices at the close were—Scotch iron, 47s. 
per ton; Cleveland, 39s.; hematite iron, 48s. 14d. 
per ton. There was a somewhat quieter feeling in the 
market on Friday. Scotch warrant iron was very 
firm, several lots changing hands in the course of 
the day at 47s. per ton cash. Cleveland was pressed 
for sale, and sold 3d. per ton lower than on the pre- 
ceding day. The close was 2d. per ton down on the 
day. Hematite iron was also pressed on the market, and 
at one time it was 4d. per ton down in price, but there was 
an improvement at the close. The closing settlement 
rices were—Scotch iron, 47s. per ton; Cleveland, 38s. 9d. ; 
Contiie iron, 47s. 104d. per ton. Despite the unfavour- 
able character of the Board of Trade returns for the 
past week, there was a much firmer tone in the market 
all round on Monday. Last week’s drop in the price 
of Cleveland iron was largely recovered during the 
forenoon on the purchase of a couple of thousand tons. 
Sellers seemed to be very shy. ematite iron rose in 
price a few coppers. Scotch iron, however, was an idle 
market, at an advance of ld. perton. The tone was still 
very firm all round in the afternoon, and values were 
again marked up fully 4d. per ton. Scotch iron rose to 
47s. 3d., Cleveland to 40s. 14d., and hematite iron 
to 48s. 7d. per ton; but there was no cash business 
done in the afternoon, either in Cleveland or hema- 
titeiron. A considerable amount of business was shown 
in the course of the warrant market yesterday, owing 
to the fact that the ‘‘ bears” of Cleveland and hematite iron 
had been caught by the unexpected advances in prices 
on the previous day. Fears of labour troubles in the 
North of England iron districts also had some effect on 
the ‘‘ bears,” causing them to further corner their sales, 
Holders were less willing to part with their stock. Scotch 
iron, which improved only in a slight degree on Monday, 
went up 54d. above buyers’ closing price on that day, 
but closed with buyers only 14d. per ton higher. Cleve- 
land iron rose 6d. per ton higher in the forenoon, but 
in the afternoon it lost that gain together with 2d. 
of Monday’s advance. After improving 2d. per ton, 
hematite lost the early gain, and closed as on the 
preceding day. There were no cash _ transactions 
at either meeting of the ring. The settlement prices 
at the close were—Scotch iron, 47s. 14d. per ton; 
Cleveland, 40s. ; hematite iron, 48s. 74d. per ton. Busi- 
ness was quiet this forenoon, and the tone was distinctly 
off in Uleveland and hematite iron. Scotch iron, how- 
ever, was firm for prompt cash at 47s. 34d., being an 
advance of 1d. per ton. Cleveland and hematite warrants 
declined, respectively, 24d. and 2d. perton. No business 
was done in tch iron in the afternoon, and the closin 
quotation was 47s. 4d. per ton cash sellers, Clevelan 
being quoted at 39s. 11d. and hematite iron at 48s. 7d. 
sellers, with buyers 2d. per ton under. The followin 
are a few of the prices for No. 1 special brands of maker’s 
iron: Calder, Gartsherrie, and Summerlee, 58s. per ton ; 
Langloan and ltness, 60s.; Shotts (shipped at 
Leith), 50s.; Carron (shipped at Grangemouth), 62s. 
The number of blast furnaces in actual operation remains 
the same as it was a week ago, 73, as compared with 78 at 
this time last year. Last week’s shipments of pig iron 
from all Scotch ports amounted to 7426 tons, against 
10,855 tons in the corresponding week of last year. They 
included 300 tons for the United States, 800 tons for 
Canada, 235 tons for Australia, 167 tons for France, 700 
tons for Italy, 320 tons for Germany, 100 tons for Russia, 
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615 tons for Holland, 130 tons for Spain and Portugal, 
100 tons for China and Japan, smaller quantities for 
other countries, and 3794 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 502,888 tons yesterday afternoon, as compared 
with 504,535 tons yesterday week, thus showing an 
increase for the week amounting to 1647 tons. 


The Local Steel Tradc.—This branch of the local indus- 
tries is in a very unsatisfactory and unpromising state. 
As low as 5l. 12s. 6d. has lately been accepted for angle 
bars, and the belief is growing that concessions will have 
to be made in wages if some of the works are not to be 
stopped. The relations between the Steel Company of 
Scotland and a section of their workmen employed at the 
Hallside Works are, at present, somewhat strained, and it 
is not altogether unlikely that a strike may result. For 
some time past the masters and men have submitted their 
differences to arbitration, but the state of the trade, owing 
in a great measure to the strike in the shipbuilding yards, 
is just now very unsatisfactory, and the Steel Company of 
Scotland are said to have suffered considerably. <A large 
number of millmen and shearsmen, including, it is said, 
some of the members of the Arbitration Board, have re- 
cently been discharged, and the union officials allege that 
a list has been made up by the company of men who are 
on no account to bé employed. An idea prevails among 
the men that this is an attempt on the part of the com- 
pany to revert to the contract system, and this they are 
determined to resist. It is said on behalf of the men 
to-day that within eighteen months they have submitted 
to reductions amounting in all to 25 per cent., because 
trade was bad and the price of pig iron dear. 


Railway Contracts for Coal.—It is stated this week that 
the coal contracts for the North British Railway have 
just been arranged for the year at a slight reduction on 
ate rates. The quantity contracted for is said to amount 
to close upon 400,000 tons, 


The Local Coal Trade.—The coal trade of Lanarkshire 
keeps remarkably firm, more —v for shipping 
orders, Sellers are disposing of their coals, as a rule, 
without difficulty, and the prices obtained are a shade 
firmer for prompt delivery, than those current a week ago. 
At Glasgow Harbour the prices are : 

F.o.b. per 7 
s. d. 


8. 


Splint... = sah ee 8 9to 9 0 
Main coal... oe ome ee co, 8 ® 
Steam... a >; a Dy a0 2 
Ell... aie ras ee 89, 9 8 


Best classes of dross are a shade better, and are 
selling at late prices; but for low qualities the 
demand is poor, and prices are in a great measure 
what buyers like to make them. A report from Ayrshire 
states that a better tone prevailed in that county durin 
the past week, and that the feeling of uncertainty, which 
has been characteristic of the market for some time back, 
seems to be gradually passing away. Irish buyers who 
had been holding back orders for several weeks in antici- 
pation of a further fall in prices were more inclined to 
negotiate, while Continental cargoes were more numerous. 
House and steam coal were in better demand, but the sale 
of triping and dross has not improved. Prices were 
firmer, and though they varied very little the tendency 
was upwards. In a few instances an advance of 3d. per 
ton for immediate shipment was asked and obtained. One 
or two of the principal collieries have their output fully 
taken up for the next month, and have had to refuse 
orders for immediate shipment in consequence. Quota- 
tions f.o.b. are as follows: House coal, 8s. 6d. to 9s. ; 
steam, 7s. 9d. to 8s.; triping, 6s. 4d.; dross, 4s. ; house 
coal at pithead, 9s. to 10s. 


Scotch Oil Companies and the Prices for 1891-92.—At 
& meeting of representatives of the leading oil companies’ 
members of the Scottish Oil Trade Association, held in 
Glasgow on Monday, an agreement was arrived at 
whereby a fixed scale of — was arranged, together 
with a fixed selling price. The selling price resolved 
upon was 54d. as against 64d. It was agreed to restrict 
the deliveries of burning oil in Scotland in the ensuing 
year to 58} of the total output of the respective com- 
panies. This resolution will prevent what threatened, 
about a fortnight ago, to be a serious disagreement in the 
Oil Trade Association, which must have led to its being 
broken up, and to an unprofitable competition in the 
trade. 

Large New Gasholder for Glasgow.—The Glasgow Corpo- 
ration Gas Committee have resolved to proceed very shortly 
with the construction of a new gasholder of immense size, 
it capacity being set down at well-nigh 6,000,000 cubic 
feet. It will be a three-lift holder, each of 45 ft. in 
depth, and the tank to contain it is to be 260 ft. in dia- 
meter. The probable cost of tank and holder is estimated 
at about 50,000/. The site select»d for the tank is a por- 
tion of the ground recently acquired by the Corporation, 
along with the works of the Partick, Hillhead, and Mary- 
hill eoUomeeny. Even when this holder is finished it will 
scarcely meet the urgent wants in connection with the 

as supply of Glasgow and its suburbs. he present 
10lder capacity of the Gas Trust is under 12,000,000 cubic 
feet, whereas the daily consumption per twenty-four 
hours rose last winter to upwards of 21,000,000 ft., and 
the increased consumption over the past year was at the 
rate of 13.54 per cent. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday very few people 
attended the weekly market, the tone was flat and very 
little business indeed was transacted. Information from 





other iron-producing centres was of a very discouraging 
kind, and this of course depressed the Cleveland market. 
There was very little disposition to do business either on 
the part of buyers or sellers, and in the absence of trans- 
actions it is not easy to fix quotations. At the opening 
of the market sellers asked 40s. 6d. for prompt f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron, and some firms 
put the quotation at a rather higher figure, but there were 
no buyers. As the day advanced quotations fell, and at 
the close of the market there were plenty of sellers of 
sc No. 3 at 40s., but very little was sold. 

uring the day a few odd parcels changed hands at from 
40s. to 40s. 3d. Middlesbrough warrants opened 40s. 6d., 
but closed at 39s. 104d. cash buyers with little or nothing 
doing in them. To-day the market was lifeless. The 
general quotation for prompt No. 3 was 40s., but there 
were no eames and few if any transactions were recorded. 
Middlesbrough warrants opened at 39s, 8d. and closed 
39s. 10d. cash buyers. The lower qualities of pig iron 
keep very quiet and the demand is poor, partly in conse- 
quence of next week being the race holidays, when many 
of the consumers’ works will be closed. Grey forge is 
36s. 3d. and No, 4 foundry 37s. 3d. The hematite pig- 
iron trade is very dull. About 48s. is the figure for mixed 
numbers of makers’ iron. 


Manufactured Ivon and Steel.—There is little new in 
these two important industries, which are still charac- 
terised by great scarcity of work. Several firms are now 
running short time, and two or three establishments are 
closed altogether. The outlook for the future is most dis- 
couraging. Common iron bars are 5/. 10/.; iron ship- 
plates, 5/. 8s. 9d.; steel ship-plates, 5/. 17s. 6d. ; iron 
ship angles, 5/. 5s. ; and steel angles, 5/. 12s. 6d., all less 
2) per cent. discount for cash. Heavy sections of steel 
rails remain at 4l. 5s. net at works, 


John Abbot and Company, Limited.—The following is 
the report to be submitted by the directors to the twenty- 
eighth ordinary general meeting of this company, to be 
held at the offices of the company, Park Works, Gates- 
head. The net profit realised amounts, after payment of 
interest on borrowed capital and all current charges, to 
14,8361. 1s. 11d., which, added to 2848/. 12s. 9d. brought 
forward, gives a total of 17,6841. 14s. 8d., of which your 
directors recommend the following appropriation: In 
paying a dividend at 9 per cent., 13,500/.; less income 
tax at sixpence in the pound, 337/. 10s. ; depreciation, 
2000. as provision for bad and doubtful debts (bringin 
this fund up to 1000/.), 558/. 11s. 9d.; and carrying forwar 
19631. 12s. 11d.; total, 17,6847. 14s. 8d. The steady fall 
in selling prices continuing over the entire year, together 
with the enhanced cost of coal, has prevented better 
profits being realised, although the volume of trade 
transacted the company continued large. Your 
directors have fortunately been successful in materially 
reducing stocks, which are less by 23,063/. 1s. 7d. than 
in the preceding year. Since the closing of the accounts 
your directors have completed purchase of new quay 
from Messrs. Hawks, Crawshay, and Sons. ‘on- 
siderable additions have been made to plant and ma- 
chinery, notwithstanding which the items of fixed capital 
are not increased. The smiths’ shop is in course of 
reconstruction, and when completed will, your direc- 
tors believe, be one of the most perfect in the North. 
Whilst most of the departments show fairly satisfactory 
results, considering the general trade of the district, your 
directors have again to regret the unremunerative results 
of the chain trade, attributable entirely to the extra wage 
enforced here compared with that paid in the Midlands. 
The works have been kept up in a state of efficiency, 
92021. 0s. 11d. having been expended during the year in 
maintenance and repairs. he directors retiring this 
“ond are Messrs. John Spencer and Thomas Taylor ; both 

ing eligible, offer themselves for re-election. The 
auditors, also, offer themselves for re-election. 





NOTES FROM THE SOUTH-WEST. 

New Works on the Great Western Railway.—Satisfac- 
tory progress has been made with widening the Great 
Western Railway between Taplow and Didcot, including 
the bridge over the Thames at Maidenhead. On the sec- 
tion between Wallingford Junction and Didcot, one of 
the additional lines has already been brought into use for 

oods traffic. The doubling of the South Devon line 

tween Hemerdon and Rattery, including the recon- 
struction of a second tunnel alongside the viaducts, and 
the construction of the Marley tunnel, is being actively 
proceeded with. A new loop at Plymouth, connecting 
the main line with the Sutton Harbour branch, has been 
opened for traffic, and it is anticipated that a relief line 
at Bristol will be completed in the course of the present 
year. 


The ‘* Resolution” and the ** Revenge.”—An Admiralty 
order has been received stopping the construction of the 
submerged tubes of the solution and the Revenge, 
first-class line-of-battle ships, now building by contract 
until after experimental trials of the Vulcan submerged 
tubes have been carried out. 


Locomotives on the Great Western Railway.—During the 
past half-year twenty-six new locomotives were built, 
and fifty-one were reconstructed, with new boilers, at the 
cost of revenue. At the close of June, 1891, the company 
owned 1640 engines and 833 tenders. The cost of locomo- 
tive power in the half-year ending June 30 was 662,413/., 
as compared with 582,700. in the six months ending 
June 30, 1890. The cost of the coal and coke used in the 
first half of this year was 201,416/., as compared with 
157,132I, in the corresponding period of 1890. The aggre- 
gate distance run by trains in the first half of this year 





was 17,388,590 miles, as =e with 16,582,145 miles 
ia the corresponding period of 1890, 





Penarth.—The shipments of coal and coke from Penarth 
Dock in the first half of this year amounted to 975,629 
tons, as compared with 808,846 tons in the correspondin 
period of 1890, 1,759,416 tons in the corresponding peri 
of 1889, 1,709,291 tons in the corresponding period of 1888, 
and 1,636,317 tons in the corresponding period of 1887. It 
will be seen that there has been a great falling off in the 
shipments as compared with 1889, when the Barry Dock 
was opened; at the same time the shipments are now 
showing signs of recovery. 


Cardiff.—The demand for steam coal has not been very 
active; the best descriptions have made 14s. to 14s. 3d. 
per ton, while secondary qualities have ranged from 
12s, 6d. to 13s. 83d. per ton. The house coal trade has 
shown no improvement ; No. 3 Rhondda large has made 
12s. 6d. to 12s. 9d. sod ton. There has been only a limited 
inquiry for coke ; foundry qualities have made 19s, 6d.; 
and furnace ditto, 17s. 6d. to 18s. per ton. Business in 
Spanish iron ore has shown dulness. 


The Bute Docks.—The half-yearly meeting of this com- 
any was held at the offices, Westminster, on Friday. 
‘rom the accounts submitted it appeared that the balance 

available for dividend amounted to 75,461/. 7s. 8d., and 
that after providing for interest on debenture stock, and 
dividend on 4 per cent. preference shares, there remained 
a balance of 35,461/. 7s, 8d. The directors’ report was 
approved and adopted, and a dividend for the half-year, 
at the rate of 34 per cent. per annum was declared on the 
ordinary shares, leaving a balance of 22111. 7s. 8d. to be 
carried forward. 


Rhymney Railway.—The half-yearly meeting of this 
ray ge was held at Cardiff on Friday, Mr. J. Boyle 
in the chair. The report of the directors recommended 
a dividend at the reduced rate of 64 per cent. per annum. 
The chairman attributed the decrease in the dividend to 
two causes, one the increase in the cost of working the 
line ; and the other the decrease in the rates at which the 
company was now compelled to carry traffic. The increase 
in the maintenance of works and ways was 1619/., and in 
the locomotive department 2763/. Wages had considerably 
increased. The average price of coal last year was 
10s. 10d. per ton ; this year it was 12s. 7?d., although he 
was _ to say now that an arrangement had been entered 
into by which in the remaining months of the year a re- 
duction of 2d. per ton would take place. The company 
spent between 14,000/. and 15,0007. upon the renewal of 
a and nearly 50007. upon the Aber Valley 
line, besides 9000/7. upon doubling the line in various 
places. The report was adopted, and the dividend re- 
commended was declared. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Mining Engineers.—The annual 
meeting of the members of the Midland Institute of 
Mining, Coal, and Mechanical Engineers, was held on 
Friday at Barnsley, Mr. J. Mitchell, President, occupied 
the chair. Mr. F. N. Wardell, Government inspector, 
said it was twenty-four years since he took charge of this 
district. Twenty-four years ago in this district there 
were employed in and about coal mines 37,000 persons, 
and the output of mineral was about 9,500,000 tons. 
There were eighty deaths in that year, or one death 
to every 462 persons employed. Last year there were 
close a 77,000 persons employed, and the output of 
mineral in this district was within 100,000 tons of 
23,000,000 tons in place of 9,500,000 tons. There were 
102 deaths, and the proportion was one death to every 
223,722 tons raised, instead of one death to every 121,312 
tons; and in the proportion of one death to every 754 
— employed instead of one to every 462 persons. 
t was not unfair to compare these figures with the figures 
of the whole country. Last year there was one death to 
every 167,763 tons raised, and one death to every 754 
persons employed. 


Hull and Barnsley Railway Company.—The half-yearly 
meeting of the proprietors of the Hull, Barnsley, and 
West Riding Junction Railway and Dock Company has 
been held at Hull, Colonel Gerard Smith, the dio 
presiding. In moving the adoption of the report, the 
chairman congratulated the shareholders on the improv- 
ing prospects of the company, and said that the new line 
about to be constructed by the South Yorkshire Com- 
pany would be a very valuable feeder to their under- 
taking. He doubted not that before ten years had elapsed 
the promise made in the prospectus when the company 
was first promoted would have been fully realised. He 
again complained in strong terms of the system of boy- 
cotting to which the Hull and Barnsley Company was 
being subjected by the larger railway companies. Mr. 
John Fisher (deputy chairman) seconded the resolution, 
and it was agreed to without discussion. A vote of 
thanks to Colonel Smith for presiding terminated the 
proceedings. 


Technical Instruction—Coal Mining.--The County 
Council of the West Riding, at its last meeting, sanctioned 
a grant for providing twenty scholarships, of the annual 
value of 10/. 10s. each, available for the special courses of 
instruction given at the Yorkshire College and Firth 
College, and extending over a period of two years. 
Arrangements are in contemplation for the establishment 
of a third centre at Barnsley for the teaching of coal 
mining, so as to afford every means of access to the whole 
of ray err coalfields, and the scholarships will be 
available for the Barnsley centre when established. 


Burys and Co., Limited.—The first annual meeting of 
this company since its reconstruction has been held. The 





report showed that the profit for the year was 5637/., to 
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which had been added 3123/. from the reserve fund, 
making a total of 88107 , out of which an interim dividend 
of 24 per cent. had been paid, amounting to 22417. The 
directors recommended that a further dividend of 5 per 
cent., making i per cent. for the year, be declared. This 
would absorb 4483/., leaving 2085/. to be carried forward. 





MISCELLANEA. 
Tuer 500 fr. shares of the Panama Canal Com 
now selling in Paris at 274 fr. Even this sm 
probably more than they are worth. 
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The propeller blades for the Liverpool and Isle of Man 
twin-screw steamer Tynwald were cast from Stone’s 
patent bronze, and were finished ready for fixing at 
Messrs. Stone’s works at Deptford. 


In consequence of the McKinley Act, the value of the 
exports to the United States from Germany during the 
past twelve months have fallen to 74,159,502 dols., a de- 
crease of 9,401,299 dols. on the previous twelve months. 


The gross receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending August 2, 
amounted, on 16,265} miles, to 1,748,120/., and for the 
corresponding period of 1890, on 16,2244 miles, to 
1,753,8311., an increase of 40? miles, or 0.2 per cent., and 
a decrease of 5711/., or 0.3 per cent. 


Sir W. Forwood, presiding on the 11th inst. at the half- 
yearly meeting of the Liverpool Overhead Railway Com- 
pany, announced that satisfactory progress had been 
made with the line, and that a contract had been made 
for its electrical equipment with the Electrical Construc- 
tion Corporation, Limited, London and Wolverhampton. 
Two miles had been completed within the last six months, 
and the railway would probably be at work next spring. 


A series of five 3-in. ‘‘ Abyssinian” tube wells have 
recently been put down in a field adjoining the Tuckton 

umping station of the Bournemouth Water Works by 
Seam Le Grand and Sutcliff, of London. A pumping 
trial test has been made for seven days, working con- 
tinuously day and night, giving very satisfactory results, 
as a uniform yield of over half a million gallons per diem 
was obtained, which only temporarily lowered the head 
of water 7 ft. 


At the half-yearly meeting of the Midland Railway 
Company the chairman stated that owing to the recent 
failure of a bridge on another line he had asked Mr. 
Macdonald to report on the number and strength of the 
cast-iron girder bridges on the Midland Railway. From 
the report it appears that there are 181 cast-iron bridges on 
the line, of which only 11 are of the arch type, which is 
usually considered the only safe method of using cast-iron 
asa bridge material. Mr. Macdonald states, however, 
that there is a large margin of safety in all these bridges, 
but we are glad to learn that the company proposes to 
proceed at once to reconstruct of a more reliable material. 


The official returns of Russian trade show a great 
decline in the import of British coal. This is due to an 
increase of the duty in September, 1890, from 6s. 
to 8s. 4d. a ton, and the increased facilities for the 
carriage of Russian coal. In 1889 the colliery owners of 
the Bakhnuit Basin, finding themselves handicapped by 
heavy railroad charges, chartered two steamers for the 
conveyance of their coal to Odessa, and further steamers 
and bargeshave since been employed. During the last 
year 124,000 tons were thus carried, and the saving is so 
great that it can be sold at a price of 24s. 6d. per ton un- 
screened in that town, at which rate it is driving English 
coal out of the market. 


Atan extraordinary general meeting of the members of 
the Institute of Marine Engineers on June 19, 1891, 
the following special resolution was duly passed, and at a 
subsequent extraordinary general meeting duly confirmed. 
“That application be at once made in the ordinary course 
of hc ma and all duly legal fees paid for the purpose 
of increasing the membership of the Institute of Marine 
Engineers from 500 to 1000, and that all the necessary 
forms and documents be at once made up and forwarded 
towards the accomplishment of this end in respect of 
registration.” The next meeting will be held on Tues- 
or September 8, at 7.30 p.m., at the Society of Arts, 
John-street, Adelphi, London. 


From a report on mine ropes to the French Govern- 
ment, it appears that hemp or aloes ropes are almost 
exclusively used for all depths of shaft in Belgium, 
The makers guarantee the ropes to last 14 to 24 years, 
and should they fail earlier, a twelfth to a twenty-fourth 
of their cost is deducted for every month short of their 
stipulated duration. Steel wire ropes should be of cru- 
cible steel having a breaking strength of 70 to 76 tons per 
square inch, Large pulleys are more necessary for wire 
than for hemp ropes, the smallest diameter permissible 
being 1300 to 1400 times the diameter of the wire in the 
rope, if of iron, and 2000 times if of steel. For mining 
purposes wire ropes are best made with a hempcore, 
being more flexible. 


_ From the Consular Report (No. 922) presented to Par- 
liament in July, 1891, on the trade and finance of Japan, 
it appears that hitherto the railway plant has been mostly 
of English make. The locomotives, however, are chiefly 
made in America or Germany, and it is stated that the 
superior finish of French and other Continental material 
18 now a great recommendation in the eyes of the 
Japanese Government departments. Last, but not least, 
the fact that the metric scale is in use in Japan also leads 
toa aia sg being given to Continental material. We 
also learn that the Russian Government has at last de- 
cided to make the adoption of the metric weights and 
measures compulsory in medical and pharmaceutical 





work, and it is intended that this system shall be gradu- 
ally extended to all other branches of science. 


Her Majesty’s Commissioners for the Exhibition of 
1851 have offered nominations to science scholarships for 
the year 1892 to the following universities and colleges: 
The scholarships are of the value of 150/. a year, and are 
tenable fortwo years. The scholars are to devote them- 
selves exclusively to study and research in some branch 
of science, the extension of which is important to the 
industries of the country: University of Edinburgh; 
University of Glasgow ; University of Aberdeen ; Mason 
College of Science, Birmingham; University College, 
Bristol ; Durham College of Science, Newcastle; York- 
shire Ccllege, Leeds; University College, Liverpool ; 
Owen’s College, Manchester; University College, Not- 
tingham ; Firth College, Sheftield ; University College 
of North Wales, Bangor; Queen’s College, Cork; 
Queen’s College, Galway ; University of Toronto; Uni- 
versity of Adelaide ; University of New Zealand. 


A Blue-Book just issued at Ottawa shows that last year 
there were 13,256 miles of railway under traffic in the 
Dominion, against 12,638 in 1889. The paid-up capital 
invested on these lines was 157,289,562). The gross 
earnings were 9,368,765/., and the net earnings 2,786, 095/. 
The freight carried was 20,787,469 tons, and the number 
of passengers was 12,821,262. The train mileage was 
41,849,329 against 38,819,380 in the previous year. Two 
hundred and seventeen lives were lost by railway acci- 
dents during the year, an increase of seven in 1889. The 
progress of railways in the Dominion during the past 
decade is well shown by the following Table : 


1880. 1890. 
Mileage under traffic... 6,891 13,256 
Tons of freight carried 9,938,585 20,787,459 
Passengers 6,462,948 12,821,262 
Earnings 4,712,2897. 9,361,765. 


An interesting electrical transmission plant is at work 
at Telluride, a small mining town in Western Colorado. 
Owing to the poor quality of the ore at a gold mine there 
and the high cost of fuel, it was found to be advisable to 
abandon the use of steam and to obtain the power from 
falls in the valley 3000 ft. below the mine. For this pur- 

se two 6-ft. Pelton wheels, capable of generating 100 

orse-power, were erected and arranged to drive two 
Westinghouse alternators wound for 3000 volts. The 
current is conveyed to the mine through bare copper 
wires, No, 3 B. and S. gauge (.229 in. in diameter), slung 
on poles to the mine at a distance of 24 miles. The loss 
in the line is said to be 5 per cent. The motor at the 
mine is an ordinary alternator, but to start it a 10 horse- 
power Tesla two-wire motor of the revolving field type is 
used, but as soon as the main motor is in step with the 
generator the Tesla motor is switched out. 


The Admiralty have contracted with Messrs. Laird for 
the construction of two new gunboats, to be named the 
Renard and Onyx, of a similar type to the Circe and 
Hebe, now being built at Sheerness Dockyard. The 
Naval Defence Act provides for the construction of 
eighteen gunboats of this type, twelve of which are to be 
built in the Government establishments and six by pri- 
vate contract. The Renard and Onyx are to be 230 ft. in 
length, 27 ft. in breadth, and are to have a displacement 
of 810 tons. They are to be fitted with triple-expansion 
engines of 3500 horse-power under forced draught, and 
will be armed with two 4.7-in. and four 3-pounder quick- 
firing guns, together with five tubes for dahaahe tor- 

does. Three gunboats of a similar kind, named the 
oe Jaseur, and Jason, are about to be built for the 
Royal Navy ~ the Naval Construction and Armaments 
Company, of Barrow-in-Furness, while six more are in 
— of construction at Sheerness and Devonport Dock- 
yards. 


At the German Exhibition the manufacture of Sevres 
rcelain is conducted in public. Bohemian girls attired 
in their national costume manipulate the plastic material 
composed of porcelain and wax, into life-like leaves an 
birds. The brown mass is then placed in the furnace and 
baked, the heat being regulated so as to solidify 
the substance without fracturing the article. A second 
furnace evaporates all that is left of the wax, leaving a 
very friable dead-white china flower. Thisis then taken 
in hand by the colouring artist, who reproduces the delicate 
shading of the natural flower, and the brittle article is 
again subjected to the greatest heat of the furnace to 
“burn” the colour. Not the least interesting feature of 
the Bohemian Flower Pavilion is the process of makin 
china “‘lace.” The figures are draped in real lace whic’ 
has been steeped in a solution of china paste. When 
laced in the furnace the intense heat reduces the real 
- to a powder, leaving the fac-simile in porcelain in its 
place. 


An apparatus called a cryogene has been designed by 
M. Cailletet for producing a temperature of from 90 deg. 
to 110 deg. below the zero of Fahrenheit’s scale, by the 
expansion of liquid carbonic acid. The apparatus con- 
sists of two concentric vessels with a small annular apace 
between them. A spiral coil is placed inside the inner 
vessel, and this is put in communication with a closed 
vessel containing liquefied carbonic acid gas. At its 
lower end the coil is connected with the annular space, 
and at its upper a stop-cock is fitted. "When experiments 
are to be made the inner vessel is filled with alcohol, the 
stop-cock on the carbonic acid vessel is fully opened, and 
the cock on the spiral partially opened, when the liquid 

sses slowly into the coil and takes the form of snow. 

rom the coil it passes into the annular chamber, in 
which are placed pieces of sponge soaked in alcohol which 
arrest all acid which has not become gaseous, whilst the 
Ras itself passes out of the apparatus through a bent tube. 
he inventor states that with about 5} pints of alcohol in 





the inner vessel and with the consumption of 44 Ib. to 
54 Ib. of liquid carbonic acid, a temperature of —95 deg. 
ahr. can be obtained in a few minutes. 


It will be remembered that some time back the Mersey 
Dock Board determined to attempt the removal of the 
bar at the entrance to the river by sand pumps, which 
suck up the sand and discharge it into barges alongside. 
By these barges the sand is carried away to distant 
places, where it is deposited. Mr. G. F. Lyster, engineer 
to the Mersey Board, in his official report just issued, 
gives the results of the operations so ie as they have 
proceeded. After less than a year’s work the quantity 
of sand removed up to the present time is 350,000 tons. 
The original estimate was that the removal of 800,000 
tons of material would, provided there was no redeposit, 
effect a deepening of 6ft. 6in. below the shallowest 
depth then found, viz., 11 ft. below low-water spring 
tides, for a length of channel of 3000 ft., with a width of 
1000 ft. The amount removed up to date—viz., 350,000 
tons—is equal to seven-sixteenths of this whole quantity. 
Comparing the most recent soundings with those taken 
at the commencement of the operations, it is noted that 
in the immediate proximity of the line on which the 
dredging is proceeding there were originally several 
soundings showing a minimum depth of 11 ft. below 
low-water spring tides, whereas at the present time the 
shallowest soundings in the immediate proximity of the 
line show depths of 13 ft. and 15 ft. below the same datum, 
the deepest soundings being some 300 ft. northward of 
the leading line, where depths of 15 ft. and 16 ft. are 
indicated. It may, therefore, be fairly inferred, Mr. 
Lyster thinks, that the improvement is attributable to 
the dredging operations. 





WHITWORTH SCHOLARSHIPS AND EXHIBITIONS.—Whit- 
worth scholarships of 125/. a year, tenable for three years, 
have been awarded to R. W. Weekes, London; W. G. 
Rennie, Edinburgh ; T. G. Jones, Manchester ; and W. 
H. Pretty, Cardiff. Exhibitions of 50/. have been 
awarded to J. King-Salter, Greenwich; L. Martineau, 
London ; H. R. Cullen, Manchester; F. Hossack, Man- 
chester; W. A. Lelean, New Swindon; W. F. Nixon, 
Loughborough ; J. Chambers, Motherwell, N.B. ; J. W. 
Kershaw, Oldham; C. H. Gadsby, Loughborough; F. 
C. Lea, Crewe; G. T. White, London; J. H. Gibson, 
Liverpool ; H. Fowler, Horwich, Lancashire; A. E. 
Malpas, Portsmouth ; J. Hall, Manchester; W. E. Lilly, 
Brockley, S.E ; C. Jefcoat, Jun., Wednesfield. near 
Wolverhampton; B. V. Vernon, Manchester; G. E. 
Armstrong, Oldham; M. De Ville, London; R. H. 
Cabena, Paisley, N.B.; F. Dodridge, Devonport; A. J. 
Ward, London ; W. E. Tubbs, Wolverton; A. Norwell, 
Glasgow: R. Baxendale, Crewe; W. Amor, Charlton, 
Kent; T. Bouts, London; A. Meyer, Liverpool; J. W. 
Anderson, Liverpool. 





THE PuRIFICATION OF S—EwAGE.—Dr. Dupré suggested 
some years ago that the sewage disposal system of 
the future would be that of cultivating bacteria to feed 
on and destroy the putrescent matter. Recent experi- 
ments by the Massachusetts State Board of Health 
go to show that the efficiency of sand filtration as a 
method of disposing of sewage depends upon an action of 
this nature, and the organism in question has been dis- 
covered and examined microscopically by the Board. 
It is found to be a short slightly oval bacillus, formin 
irregular groups, with its fellows which are cemen 
together with a jelly-like material. On first letting 
sewage into a sand filter it is found that the process of 
nitrification, by means of which the putrescent matter is 
destroyed, proceeds but slowly, and several days are 
required for them to get into proper working order, but 
afterwards they work regularly. If, however, the supply 
of sewage was incre: some time again was required 
for the bed to adapt itself to the increased How. This 
peculiarity is attributed to the fact that some time is 
required for the micro-organisms to multiply sufficiently 
to oxidise all the sewage passing through. The organisms 
in question, could, it was found, be rendered temporarily 
inactive by means of chlcroform or ether, and if sewage 
was then passed through the filter no nitrification of the 
organic matter in it took place until the organisms had 
recovered their vitality. 





LEEDS ASSOCIATION OF ENGINEERS.—On Thursday 
last the members of the Leeds Association of Engineers 
left Leeds by an early train for Doncaster, where they 
were met by Mr. Patrick Stirling, the locomotive super- 
intendent of the Great Northern Railway, who kindly 
conducted them round the company’s works at that town. 
In the year 1852 these works were removed from Boston, 
Lincolnshire, to the present site. At that time they were 
of comparatively modest dimensions. Now the total 
area covered by the works is 384 acres, and the number of 
hands employed, including apprentices, is 3805, distri- 
buted as follows: Locomotive shops, 1858 (average weekly 
earnings per man, 1/. 6s, 3d.); carriage and wagon shops, 
1433 (average earnings, 1/. 2s, 4d.): running department, 
514 (average earnings, 1/. 9s. 9d.). During the current 
year 20 engines have been built and added to the stock, 
which now comprises 886 locomotives. Since the appoint- 
ment of Mr. Stirling as superintendent in the year 1866, 
the stock of locomotives has been more than doubled, the 
number then being only 437. In the shops, which are 
fitted with the most modern appliances, the members saw 
locomotives in various stages of construction, and others 
in course of repair. The average life of a locomotive 
boiler is 154 years, during which time it runs on an 
average 407,000 miles. One of Mr. Stirling’s latest 
style of express passenger single driving-wheel bogie 
prea being in the last stage of construction, was much 

mired, 
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VISIT OF THE FRENCH FLEET. 

Next Wednesday the French fleet may be ex- 
pected in British waters. Since July 23rd, the 
officers and men have been the guests of the Russian 
Government and people, and have been enjoying a 
welcome which it will be difficult to equal, if the 
newspaper reports may be accepted as trustworthy. 
It is quite possible, however, that the political 
aspects of the reception have somewhat coloured 
the accounts that have reached us, and that our 
attempts to show the pleasure we feel in the visit 
of our ancient ally will not suffer by comparison 
with the imperial hospitality which they have been 
enjoying. If it should prove, however, that we 
are at all lacking in the organisation of splendid 
ceremonies that appeal to the artistic sense of our 
guests, we shall at any rate be able to show them 
examples of naval construction and armament that 
will excite their greatest professional interest. The 
fact that we are throwing open to them the naval 
gunnery establishment on Whale Island, and the 
torpedo school on board the Vernon; is better 
proof of our perfect confidence and good feeling 
than a month of banquets, each followed by the 
most complimentary speeches, could possibly be. 
None will appreciate our candour in this respect 
more than officers trained in the French school of 
official secresy. Possibly they will find a difficulty 
in framing a rational explanation of it, but then 
the French long ago decided that the ways of John 
Bull are not regulated by logic. 

While great attention is to be given to rendering 
the visits interesting from a professional point of 
view, the ceremonial and festive side of it will be 
on an important scale. The British fleet will be 
drawn up to await the arrival of the French fleet, 
and to exchange salutes. The Queen is prolonging 
her stay at Cowes in order that she may entertain 
Admiral Gervais and his colleagues at dinner, and 
afterwards review the vessels under his command. 
On the Friday the officers are to be entertained at 
dinner by Admiral the Earl of Clanwilliam and the 
officers of the port, and afterwards at a ball in the 
town hall, Portsmouth, by the naval authorities ; 
every effort is being made to render the event 
worthy of the occasion. On Saturday the admiral 
and officers will be the guests of the mayor ata 
banquet, and will meet members of the Govern- 
ment and many of our leading officials. On Mon- 
day there will be an excursion to the Naval Exhi- 
bition, and in the evening the men of the fleet will 
be entertained in the town hall. 

The French ships which are about to visit us 
comprise four ironclads, two cruisers, with several 
torpedo catchers and torpedo boats. The ironclads 
are the Marengo (flagship), Requin, Marceau, and 
Furieux. Of these the Requin and the Marceau 
are modern. The latter was fully illustrated and 
described by us in our issue of August 7. The 
Requin was built at Bordeaux and launched in 
1885. She is of 7060 tons displacement, and of 
the following dimensions : Length, 271 ft. ; breadth, 
59 ft. ; and draught 22.8 ft. On her belt she has 
compound armour varying from 12 in. to 20 in. in 
thickness, while on her two barbettes the thick- 
ness is 174 in. Her armament comprises two 
16}-in. 75-ton guns, two 103-in. guns, four 4-in. 
guns, and ten machine guns, with five torpedo 
launching tubes. The indicated horse-power is 
4800, and the speed 15 knots. 

The Marengo is an old vessel, having been 
launched at Toulon in 1869. Her displacement is 
7750 tons, and her dimensions: Length, 282.5 ft. ; 
breadth, 57.5 ft. ; draught, 27.5 ft. The armour 
on the belt is from 7 in. to 8 in. thick, that on the 
battery 64 in., while the barbettes have only 6 in. 
The armament includes four 103-in. guns, four 
9}-in., seven 5$-in., twelve machine guns, and four 
torpedo tubes. The horse-power is 3670, and the 
speed 12.8 knots. 

The Furieux is a coast defence armourclad, 
launched at Cherbourg in 1883. Her displacement 


99/is 5560 tons, length 247.8 ft., breadth 59.0 ft., 


and draught 21.4 ft. The armoured belt varies in 
thickness from 13 in. to 20 in., while the two bar- 
bettes have 17} in. of armour, and the deck 34 in. 
She carries two 13}-in. 48-ton guns, and ten 
machine guns, with two torpedotubes. The horse- 
power is 4000 tons, and her speed 14 knots, 





The Surcouf is an unarmoured steel cruiser, 
launched at Cherbourg in 1888. She is of 1840 tons 
displacement, 312 ft. length, 30 ft. beam, and 14 ft. 
draught. Her deck is protected with 1} in. of 
steel. She carries two 54-in. guns, seven machine 
guns, and five torpedo tubes. Her horse-power is 
6000 and speed 19.5 knots. The Lance is a torpedo 
despatch vessel, launched at Havre in 1885; she is 
of 320 tons displacement, 2000 horse-power, and 
18 knots speed. 

An imposing fleet has been gathered to meet 
our guests. It includes four first-class battle-ships, 
the Camperdown, Anson, Howe, and Rodney, all 
of the Admiral class ; the Nile, one of the newest 
turret ships ; the belted cruisers Immortalité and 
Aurora; the deck-protected cruisers Pallas and 
Barham ; the torpedo catchers Speedwell and Cur- 
lew, Tartar and Gossamer. There are also the 
training vessels Active, Volage, Calypso, and 
Tartar, the Hecla (torpedo depét), Latona (cruiser), 
Iris (despatch vessel), and Ruby (corvette). 

The following list gives particulars of the vessels 
in the British fleet : 
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Camperdown ..| 10,600 | 11,500 16.7 10 18 
Anson .. --| 10,600 | 11,500 | 16.7 10 18 
Rodney .. --| 10,300 | 11,500 16.7 10 18 
Howe .. --| 10,300 | 11,500 | 16.7 | 10 18 
Nile .. ..| 11,940 | 1,200 | 16.5 10 20 
Aurora .. ..| 5,600 8,500 | 18.5 12 10 
Immortalité ..| 5,600 8,500 | 185 | 12 10 
Pallas .-| 2,575 | 7,500 | 19.0 8 | Protected. 
Ruby -| 2,120 | 1,880 | 12.2 12 | Partially pro- 
j | | tected. 
Active .. --| 3,080 | 4,130 | 151 | 12 | Unprotected. 
Volage .. --| 8,080 | 4,530 | 15.3 12 p= 
Calypso .. «of aee 3,720 | 13.7 16“ Partially pro- 
| tected. 
Curlew .. aa 950 1,500 14.5 4 | Unprotected. 
Speedwell ..| 735 | 4,500 21.0 2 = 
Tartar .. --| 1,770 3,500 | 17.3 6 - 
Hecla --| 6,400 2,260 | 11.7 6 | Depot ship. 
Gossamer ws 735 | 4,500 21.0 | 2 | Unprotected. 
| | 


Government has appropriated the sum of 29001. 
towards the expenses of the visits, and a large 
amount will be provided by the naval and civil 
authorities. At the time of writing the programme 
is not complete, but there is every evidence that 
the reception will be worthy of the desire we feel 
to show all possible respect to a nation whom we 
have proved to be both steadfast as an ally and 
honourable as a foe. 








THE BIRMINGHAM TRAMWAYS. 

Every system of tramway haulage appears to be 
in use in Birmingham. There are horse cars, elec- 
tric cars, steam cars, and cable cars, all working 
under the direction of the Birmingham Central 
Tramway Company, Limited. A capital oppor- 
tunity is thus afforded of comparing the various 
methods of traction, and this is further aided by 
the explicit manner in which the company’s ac- 
counts are made out, each department being kept 
separate, both as regards receipts and expenditure. 
Of course it is very easy to push conclusions drawn 
from the accounts too far, for each line runs under 
its own conditions, and its profits depend not only 
on its method of working, but also on the available 
traffic, the gradients, and other considerations. 
Hence, although one system may show more 
favourably than another in Birmingham, it does 
not follow that it will give equally good results 
elsewhere, or even in another part of the same 
town. Further, the amount of depreciation on each 
class of haulage plant is not shown in the accounts, 
the sum of 10,000/. being set aside to cover all 
demands under this head, but not being allocated 
in various proportions to the different departments. 
The stud of horses is maintained by renewals which 
are charged to the horse account, while wages and 
materials for repairs are charged against the machi- 











} 
Miles | Passengers; Balance to 
Department. Run. | Carried. Revenue. 
£ 4 
Steam.. ee ..|1,184,461 14,242,827 23,118 1 


d. 

a 5 8 

Horse-tram and omnibus } | pe 2688 O28 | 3,276 34 
3 

3 





Cable .. ..| 622,876 | 5,241,362 | 14,166 0 
Electric --| 188,896 | 1,144,718 | 3,020 13 
| 





nery account. It is probable that the stud is kept up 
to a fairly constant standard by the renewals, 
while the machinery, in spite of repairs, will 
suffer some steady depreciation, At present much 
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of itis nearly new; the cable has only been run- 
ning two or three years, while the electric cars 
started last July. 

The mileages and earnings of the various systems 
are given in the preceding column. 

The bulk of the work is done by the locomotives, 
and next to them comes the cable. The average 
number of passengers carried and the profits earned 
per mile run are : 


Profit per | 
Car-Mile. 
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Steam 
Horse 
Cable 
Electric 


6 


8 
.83 
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A glance at the Table shows that the services ran 
under very different conditions. The horse trams 
and omnibuses only secured 5.8 passengers per 
mile run, and barely made a profit. Of the receipts 
89 per cent. were absorbed in expenses in spite of 
the fares being high. Probably the omnibuses are 
accountable for the average fares being nearly 2d. 
The steam trams appear to have the best district, 
for they obtained twelve passengers per mile, and 
about 1}d. per passenger, the percentage of ex- 
penses to gross receipts being 70. It is noticeable 
that the steam cars earned .18d. per mile run 
by displaying advertisements, the horse cars and 
omnibuses .14d., the cable cars only .08d., and 
the electric cars .13d. The cable cars secured 
a very fair amount of passengers, 10.02 per 
mile, and nearly as good a fare as the loco- 
motive trams, 1.28d. against 1.30d. They were, 
however, run very economically, the expenses 
being only 6.33d. per car-mile, or 49 per cent. of the 
gross receipts. Considering that ordinary tram- 
ways average from 70 to 80 per cent., this result is 
very noticeable. The electric cars showed very 
satisfactory returns, in spite of the comparatively 
small traflic, 8.27 passengers per car-mile ; the 
fares, however, were high, 1.83d. per passenger ; 
which means that the passengers rode a consider- 
able distance, thus bringing the earnings to 15.15d. 
per mile, nearly as much as inthe case of the steam 
trams. 

When we turn to the details of the working ex- 
penses we find why they are so high in the case of 
the steam trams. Wages and materials cost 1.78d. 
per car-mile, as against .43d. for renewal of the 
stud for the omnibus and horse trams. The fuel 
account was three times as high as that for the 
cable trams, and 15 per cent. higher than for the 
electric cars. The costs for permanent way were 
also very heavy as compared with the lines worked 
by cable and electricity. These latter lines are, 
we believe, much newer; the cable line is, of 
course, very lightly loaded, but with the electric 
cars the weight on each axle will not be greatly 
less than with the locomotives. 

Analysis of Working Expenses of Birmingham Tramways. 
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* Forage and bedding. 
t Including shoeing, veterinary, and renewals. 

We may take that the expenses in the steam 
and horse departments fairly represent an average, 
since they have been in operation for a considerable 
time, and that there will be neither great increases 
nor noticeable economies in the future. In the 
cable department many of the items may be looked 
upon as permanent. Wages, fuel, and water should 
not increase. The repairs probably will grow rather 
heavier, as of the 1.17d. debited to them as much 
as .88d. is put down to materials, probably new 
cables, and .22d. to stores and sundries, leaving 
only .07 for wages. Car repairs are already heavy; 
the repairs of permanent way may be expected to 
increase very considerably, as at present they are 
not greater than in the horse department, which is 
mostly worked by means of omnibuses. The 
general charge seems also to be low. 

As regards the electric department we must 





remember that it has only been started a year and 
that many economies may yet be made. The wages 
account shows that very considerable attention is 
required, and that highly paid supervision is neces- 
sary. With a larger number of cars this charge 
would be decreased. The fuel account is, at any 
rate, less than for the locomotives, and would be 
much less with a larger installation. The sum of 
1.11d. for stores, sundries, and repairs of machinery 
is not excessive, but 1.93d. for car repairs is cer- 
tainly very high. We should like to know what 
part of this is represented by battery plates, and 
what by new armatures. The sum is made up of 
3491. 1s. 8d. for wages, and 7621. 15s. 11d. for 
materials. As we have already stated, the car 
mileage was 138,396, or about the work of six cars, 
whence it follows that it required the constant ser- 
vices of a mechanic for each pair of working cars. 
This is another item that ought to be greatly de- 
creased, but it is possible that the 1.33d. per car- 
mile for materials may be increased on a longer 
experience of the wear and tear of batteries. This 
isa point on which it is very difficult to procure 
full and reliable information. 

The general impression left by the figures is ad- 
verse to the locomotive, a result most people who 
have any experience of steam trams, will welcome. 
They are most decided nuisances, and can only be 
tolerated on the plea that they cheapen the cost 
of travelling to the public. The horse depart- 
ment is mostly devoted to omnibuses and does not 
afford a fair basis of comparison for tramway work. 
The cable department certainly shows most en- 
couraging results ; the system is slowly coming in 
favour in this country, a long line having been just 
laid down on Brixton Hill, London. If the electric 
cars had not to carry their motive power, but could 
work with an overhead wire as in America, they 
would probably press the cable very closely, and 
beat it where the service was not very frequent, 
and when interest on construction was taken into 
account. On a fairly level road, however, and 
when all charges are considered, the horse is likely 
to hold his own in this country for some time to 
come. 





THE NAVAL MANCGUVRES. 

As is usual with the naval manceuvres, the tor- 
pedo operations have this year proved the most 
interesting part of the programme. Some people 
have gone so far as to say that the other parts of 
the manoeuvres were an entire failure, and that the 
money spent on them was entirely thrown away. 
That is a foolish and mischievous thing to say ; 
mischievous because it will give the retrenchment 
demagogues support and a cry. It cannot too often 
be impressed on the pubic that ships, guns, tor- 
pedoes, and other instruments of naval warfare, 
are useless without skilled men to use them, and 
skill is only to be got by practice. As we cannot 
get the practice of actual warfare we now wisely 
do the next best thing in approaching to the con- 
ditions of war as nearly as possible. No doubt 
newspaper correspondents and others are annoyed 
at the refusal of the Admiralty to let correspondents 
witness some part of the manceuvres. We our- 
selves were annoyed, and think that that was an 
unwarrantable act, and that the ostensible reason 
put forward for it was a paltry and transparent 
excuse ; but we are not going to cut off our nose 
to spite our face and endeavour to stop the annual 
manoeuvres by declaring the whole business a 
failure and not worth the money spent upon it. 

In spite, however, of the Admiralty veto we 
have, through the enterprise of the Times, a good 
many particulars of the operations of the Blue and 
Red Squadrons. In a former article* we gave the 
chief points of the official programme of the ma- 
noeuvres, and we may therefore now proceed to 
extract a few of the leading incidents as reported 
by the Times. 

The Red Squadron was under the command of 
Captain Samuel Long, R.N., who has borne a 
distinguished part in previous torpedo operations, 
and has a high reputation in connection with this 
mode of warfare. On the present occasion he was 
acting on the defensive and had his head-quarters 
at Milford Haven. He flew his pennant on the 
Barracouta, and had attached the Northampton, 
Shannon, Hotspur, Seagull, Spider, Skipjack, 
Gossamer, and Rattlesnake. The opposing squad- 
ron, the Blue Squadron, was under the command 
of Rear-Admiral J. E. Erskine, and operated from 


* See page 15 ante, 





different points on the coast of Ireland. It con- 
sisted of the Belleisle, Hecla, Curlew, Traveller, 
Hearty, and Magnet. Besides this there were 
twenty torpedo boats of the first class from 125 ft. 
to 130 ft. Nine of these boats were built by 
Thornycroft and eleven by Yarrow. Amongst the 
latter are four vessels built in 1889 of 130 ft. long 
and 22} knots speed, and are described as among 
the most seaworthy first-class torpedo boats in any 
navy. When war was declared on the 22nd July, 
the Red Squadron was in Milford Haven, but the 
following day left for the north, and appeared off 
Kingstown Friday the following day. Here an 
action of a very make-believe nature took place, 
and Captain Long then left for Belfast. On the 
Thursday morning the Rattlesnake had sighted a 
torpedo boat, which she captured at sea. The 
Skipjack also sighted two boats off Wexford, and 
claimed to have put them out of action. On 
Friday of the same week the Gossamer was coaling 
at Holyhead, and having been warned of the 
approach of three torpedo boats, she went out 
and captured the trio. On the night of Friday 
the Red Squadron was attacked. The following 
are the particulars as given by the Times cor- 
respondent : 


Friday night was more dark and misty than any night 
of the week. Under cover, partly of the gloom and 
partly of a fleet of fishing boats, two torpedo boats, 
coming no one seems to know whence, evaded the scout- 
ing gun vessels and got among the big ships. What one 
did or attempted to do does not appear ; what the other 
one very cleverly did was to drop gently down the line of 
ironclads until she was well astern of them, and then to 
steam up rapidly on their port quarter. She was seen 
and received with a most furious fire from guns—machine 
guns and rifles—but not daunted she came on. When 
not fifty yards from the last ship, the Northampton, she 
fired a Whitehead. She had already been herself under 
fire for five minutes, and was therefore out of action at 
the moment, but every one who saw her allows that she 
was very prettily handled, and that her torpedo, which 
struck the ironclad fairly under the mizzen chains on the 

rt side, was excellently aimed. As the weapon reached 
its mark the — in the boat set up aringing cheer, and 
then while the squadron swept past, the plucky little 
craft fell astern and disappeared in the night. 


On the Sunday night there was another attack, 
the description of which is given by the Times 
correspondent. 


The Red Squadron, consisting of the Barracouta, 
Shannon, Hotspur, Northampton, Seagull, Spider, Skip- 
jack, Gossamer, and Rattlesnake, was again attacked by 
torpedo boats of the Blue Squadron as ithe in Luce Bay. 
The ironclads were at anchor with their nets out, and the 
lighter craft scouted in the offing; but, although they 
seem to have checkmated the efforts of several Boatis to 
get in, they allowed No. 25, commanded by Lieutenant 
EK. H. Smith, to slip past them under cover of the shore. 
This boat, which was admirably handled, worked its way 
round inside the anchored ironclads, and then made a 

uick dash at the Northampton, which was at the tail of 
the line. She was detected almost as soon as she emerged 
from beneath the dark line of thecoast, and a very heavy fire 
was opened, while at the same time the search-lights were 
age upon her. I have not yet been able to learn how 
ong she was exposed, but the point is immaterial, for 
when at length she discharged her Whitehead at the 
Northampton the screws of the torpedo, for some unex- 
plained reason, failed to work, and in consequence the 
attack ended in a fiasco. 


After this the ironclads proceeded southwards 
with the lighter vessels scouting. It was necessary 
to proceed at night, and the torpedo boats made 
another attack. In detailing this the Times says : 


It is at present impossible to say what boats the enemy 
utilised, but he seems to have employed at least four, 
which attacked collusively in pairs. The first pair came 
up with the rear of the squadron at about midnight, when 
all the conditions were favourable for attacking. One 
boat, upon being detected and fired at, turned tail. The 
other, undeterred by the storm which burst upon her, 
drew up close on the sternmost ship’s quarter. The his- 
tory of the —_ was exactly similar to the history of 
the attempt which was made by No. 25 in Luce Bay on 
Sunday night. The boat was handled ably enough, but 
from some unexplained cause the screws of the torpedo 
which she discharged failed to work, and so the little 
craft was put out of action, having effected nothing. A 
second pair tried to surprise the squadron just before 
3 o’clock this morning, as dawn was beginning to show 
itself. One boat occupied the attention of the head of 
the line of ironclads, while the other worked its way 
round, and endeavoured to make a dash for the rear, but 
both were detected and fired upon, and both, after a brief 
but lively fusilade, withdrew without having discharged 
their torpedoes. 


The next incident given by the same correspon- 
dent occurred on July 30, and is as follows : 


At half-past one this morning the ironclads at anchor 
at the mouth of Milford Haven were attacked by tor- 
pedo boats, which, after five minutes’ brisk fire, were 
repulsed without having been able to fire their torpedoes. 
Half an hour later torpedo boat No, 45, commanded by 
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Lieutenant Armstrong, managed to creep up unobserved 
to a point some distance astern of the Northampton. 
There she remained almost stationary until a passing 
cloud gave her an opportunity of making a well-con- 
sidered dash. She was unfortunately detected as soon as 
she moved, and was at once fired at. She must have 
been under a heavy fire for nearly four minutes when she 
discharged her torpedo. It passed along outside and 
distant about 3 ft. from the Northampton’s torpedo 
netting, which it did not touch. The attempt, which 
was a most creditable one, was within an ace of succeed- 
ing. No further attack was made, and at noon to-day, in 
accordance with the rules, hostilities ceased. 


Another correspondent gives the following sum- 
mary of this part of the manceuvres. 


On Wednesday evening the Red small craft scouted, 
returning on Thursday morning, and claiming to have 
taken or sunk eight Blue torpedo boats. At6am on 
Thursday the Red ironclads weighed, and steamed to the 
northward. After they had gone, nine Blue torpedo boats 
descended on Milford Haven, but found the place empty. 
On Friday morning the Red Squadron appeared off 
‘Kingstown, and for four hours fired at the Belle Isle, 
which was then claimed to be destroyed, whereupon the 
squadron headed for Belfast. At 12.20 a.m. on Saturday, 
while the ships were still on their way thither, torpedo 
boat No. 74 approached and discharged a Whitehead, 
which struck the Northampton on the port quarter, but 
not until the boat had been under fire for four minutes or 
more. The umpires adjudged the boat to have been put 
out of action before she fired. Arriving in Belfast 
Lough on Saturday morning, and finding that the Hecla 
had laid down extensive mine fields to protect herself, 
Captain Long deemed it wise to withdraw without risk- 
ing any of hisships. He recrossed the Irish Channel, 
and at 2 p.m. anchored his command in Luce Bay, Wig- 
tonshire. The ironclads rigged out their net defences, 
and as night drew on the small craft went out to scovt. 
At2.15 a.m. on Sunday, torpedo boats Nos. 42, 25, and 
55 attacked, after having found their way in between the 
ships and the land. No. 42 fired a torpedo which missed 
the Hotspur, the centre ship of the line, and, when almost 
spent, came quite gently into the Northampton’s nets. 
At 30’clock No. 83 also attacked the Northampton, firing 
a Whitehead, which, however, failed to run. Sunday, 
while daylight lasted, was uneventful. At 12.43 a.m. on 
Monday, torpedo boat No. 25 rounded the Northampton’s 
bow, and, coming down on the starboard side, fired a 
Whitehead, which again failed to run. At daybreak the 
ironclads began to take in their net defences, and at 
8 am. they were steaming to the southward. The 
squadron remained at sea all Monday, and at mid- 
night altered course for Wicklow. An hour later two 
torpedo boats came up astern. One did not press 
the attack. The other approached and attempted to 
torpedo the rearmost ship on the port quarter; but for 
the third time the Whitehead failed torun. At 2.45 a.m. 
on Tuesday, another torpedo boat was seen astern, and 
was fired at, but she drew off without venturing any- 
thing. At9a.m. Wicklow was reached, and by 1 p.m. 
the Traveller, which was found there, had been put out 
of action by the guns of the ironclads. The squadron 
then steamed leisurely for Milford Haven, which was 
reached without accident of any sort on Wednesday, at 
9.30 a.m. As before, the ironclads anchored and rigged 
nets in Dale Roads, while the small craft scouted. At 
1.30 a.m. on Thursday two torpedo boats attacked the 
Shannon and Hotspur, but struck nothing, and were put 
out of action. At 3 a.m. another boat, No. 45, Lieutenant 
Armstrong, came up astern of the Northampton, and 
fired a torpedo, which ran along the whole length of 
the ship’s nets, at a distance of about 3 ft., without touch- 
ing them. 


It will be seen from these accounts that the tor- 
pedo boat attacks were in the nature of isolated 
dashes ; and that, of course, from the nature of 
the case, was necessarily the only tactics available. 
Surprise is the essence of simple torpedo boat 
attack, and in this respect the torpedo is always at 
a disadvantage in peace manceuvres, which last but 
afew days. The rules of the manceuvres provide 
that a torpedo boat is put out of action if she is 
under fire for two minutes and a quarter. No doubt 
that would be more than sufficient time to sink so 
frail a craft with machine and quick-firing guns, but 
we know that the chances of battle bring about vast 
differences between peace theories—which may be 
sound enough on the premises-—and war realities. 
The ironclad has but to fire her guns and the boat 
1s out of action, though the aim may have been 
wide enough of the mark. The boat, however, has 
actually to fire her torpedo, and unless she hit the 
ship the victory does not rest with her. 

There were in all eight torpedoes discharged, and 
these we understand were of modern design, and 
reliable weapons of the 14-in. class; which, of 
course, is not the largest size made. Out of this 
number three failed to run, three missed, one hit a 
vessel at which it was not aimed, but in such a way 
that it has been questioned whether an explosion 
would have occurred ; although this is a point upon 
which we should have much doubt from the de- 
Scription we have received, and the other hit the 
Northampton squarely amidships. The boat that 
discharged the latter weapon was, however, under 


fire about four to five minutes, and was therefore 
presumably sunk before she got off her torpedo, so 
that the hit did not count. 

One cannot help contrasting this make-believe 
record with the actual realities on the other side of 
the world. The Chilian Congressional torpedo gun- 
boats Almirante Lynch and Almirante Condell 
attacked some Presidential vessels at anchor. Be- 
tween them they fired five torpedoes, three taking 
effect, sunk the ironclad, killed half the crew, and 
got off with comparative impunity. It may be said 
that had the Blanco Encalada been a British vessel 
the surprise would not have been effected. That 
may be, but the moral of the case is, so far as tor- 
pedo sham-fighting is concerned, that had the 
Chilian vessels been carrying on peace manceuvres 
with torpedo boats under British Admiralty rules, 
the case would have been exactly reversed, and the 
attacking vessels would have been supposed to be 
at the bottom of the sea, while the ironclad would 
have been triumphantly flying her flag. 

So much for the lessons of peace manceuvres ; 
but there is a much better thing than lessons that 
comes from peace manceuvres, and that is practice. 

The Times correspondent makes some very perti- 
nent remarks on the matter of excitement as a 
factor in determining the success of torpedo attack. 
He says : 

There is one possible cause which must affect the full 
efficiency of any torpedo that the ability of man may 
ever devise—I mean the flurry and excitement of the 
human elements in whose hands it is placed for use. And 
flurry and excitement are very important and prevalent 
factors in peaceful as well as in warlike manceuvres. It 
is quite common to see a man who in the early stages of 
the annual competition for the Queen’s Prize makes an 
extraordinary score, fall off altogether at a later stage 
simply and solely in consequence of nervous excitement. 
Similarly, an actor who is an excellent performer in the 
smoking-room becomes in the theatre a victim to stage 
fright. An analogous nervousness, I have no doubt 
whatever, often takes possession of the officer or man 
who, in these peace manceuvres, is anxious to hit an 
enemy with a torpedo. In his agitation he forgets to do 
something that is essential, and so his torpedo fails to run. 
Or, if he do not forget anything that is essential in the 
preparatory part of his duty, his excitement gets the 
better of him at the moment of firing, and he unduly 
hurries or delays to press the firing key. This, I am con- 
fident, explains more than half the failures and misses of 
the recent operations. And if nervousness be so important 
a factor in peace manceuvres, how much more weighty a 
factor may it be expected to be in war time ? 

To which we would answer, Just as much more 
weighty—perhaps more so—in the case of gun fire 
as in torpedo launching ; but in both these instances 
all these illustrations are strong arguments in 
favour of practice. It is not nervousness—or to 
use a more expressive if more homely word—it 
is not funk which makes the torpedo lieutenant 
leave undone those things which he ought to do and 
do those things which he ought not to have done, 
it is over anxiety and excitement. Some men have 
the rare gift by nature of being able to so brace 
their faculties that they are able to do the right 
thing under the stress of the most severe excitement. 
The American naval officer Cushing had this great 
military virtue toa prominent degree; but to all men 
not cowards, it may come by practice. That is 
found in all branches of sport. A man’s first stag, 
his first salmon, even his first partridge may cause 
his hand more to tremble than his third or fourth 
tiger or rhinoceros. That is the effect of over- 
anxiety, and we think it probable that a zealous 
naval officer would be just as cool were there a 
chance of being really fired at as when he has 
simply to fear being ruled out of action. But in 
any case the argument all goes to show the desira- 
bility of doing these things so often that they 
become second habit, and coolness is acquired by 
familiarity. 

After the manceuvres, Captain Long invited the 
officers under his command to express opinions as 
to the best means of protecting ironclads cruising at 
sea, by means of auxiliary vessels, against torpedo 
attack. The reports were given confidentially, but 
the following is said to be the spirit of them. 

The number of small craft needed to protect ironclads 
at sea against torpedo attack varies inversely but irregu- 
larly with the number of ironclads to be protected. For 
one ironclad four or even six craft are desirable ; for two, 
seven should suffice, one being ahead, one astern, one 
broad on each bow, one broad on each quarter, and one 
coaling ; for three, nine are requisite, disposed as for two, 
with the addition of a craft on each beam, and for ever 
ironclad above three two small craft should be 
so that six ironclads would want fifteen small craft, 
and ten ironclads would want twenty-three. These 
numbers, it is estimated, would allow of 20 per cent. 


would at the same time give as near an approach 
to complete protection as could be ho for. The 
formation of the ironclads in line ahead seems to be 
universally recommended as the best. The scouts must 
be far enough off to be out of danger from the fire of the 
ironclads, unless the guns be considerably elevated ; but 
they must be near enough to signal with facility, and they 
must on no account leave their stations to chase, unless 
they be specially ordered by signal to doso. For drivin 
off their assailants they must rely upon gun and small- 
arm fire, assisted, but only occasionally and with careful 
discretion, by the electric light. 

The interest in the big ships rested in the records 
of performance of the vessels themselves. On 
July 29 there was apparently a good sea running 
off the east coast of Scotland when the northern 
fleet was cruising 50 miles off shore. The Camper- 
down and Anson seemed to roll less than the 
Rodney and Howe. They ‘‘ were all battened 
down fore and aft, the sea making a clean sweep for- 
ward,” which was no more than was to be expected 
in ships of the Admiral class. The Hero and Con- 
queror are reported to have made the worst weather 
of all, constantly rolling so heavily that their un- 
armoured side beneath the armoured belt must 
have been dangerously exposed. The Sans Pareil 
was much more steady, though at times she rolled 
heavily, and, like the Howe, she occasionally took 
heavy showers of spray over her forebridge, which 
is within a few inches of 30 ft. above the water 
line. The behaviour of the Nile was very like that 
of the Camperdown and Anson. She seemed to 
roll somewhat less than the other Admirals, though 
the sea incessantly swept her low decks fore and 
aft and washed high along her auxiliary battery, 

Later on the cruisers were brought into line with 
the battle-ships. The sea had gone down con- 
siderably but comparisons were possible between 
the ships. The Times correspondent says : 


The steadiness of the _Immortalité and the still heavy 
rolling of the Hero ahead of her and the Latona astern of 
her was very remarkable. Ata time when the Hero was 
still rolling her armoured belt out of water the Immor- 
talité seemed to follow steadily in her wake with scarcely 
a perceptible roll, while from the ships ahead of her the 
Latona’s mastheads were alternately visible on either side 
of the Immortalité. 


On July 29 certain evolutions were gone through, 
which, though valuable and instructive to those 
engaged, do not call for notice here. July 31 
brought instructions from the Admiralty which 
caused a quick run to be made from off the Humber 
to Dover. The average speed was about 13 knots 
between 6 o’clock in the evening and 7 the next 
morning. Speaking of this run the 7'imes corre- 
spondent says : 


As the flagship attained her full speed it was clear, 
from the aspect of the speed signals displayed by the 
several ships, that most of them were doing their best, 
and that the Hero and the Conqueror had some difficulty 
in keeping up with their consort the Nile. The Sans 
Pareil, however, being the latest out of dock, went at all 
times well, going at least a knot less than when she 
steamed independently at full speed out of the Firth of 
Forth to rejoin the fleet on Saturday. It should, never- 
theless, be stated that the fighting complement of the 
Sans Pareil, including marines, was required to reinforce 
the stokehold, which has a normal complement of 109 
stokers.. . . . Last night’s s was rather more 
than 13 knots, and though at that speed the Hero and 
Conqueror, and especially the former, were at times 
appreciably astern of station, they would have been per- 
fectly able to keep station throughout a series of tactical 
evolutions conducted at a speed of 12 to 13 knots. On the 
other hand, it seemed as if the torpedo gunboats, which 
are supposed to have a speed, on paper, of 21 knots with 
forced draught, could only maintain the speed of the 
squadron with considerable difficulty. The smoke they 
emitted gave signs of assiduous stoking, and, asthe night 
fell, the Sheldrake in particular frequently exhibited a 
pendant of murky flame at her after-funnel. I notice 
this morning that both her funnels are much blackened 
with the heat... . Another conspicuous indication of 
the speed attained by the squadron was the dense smoke 
occasionally produced from one ship or another. This 
called forth more than one remonstrance from the 
Admiral, but as decrease of smoke seemed likely to in- 
volve decrease of speed the production of smoke was not 
materially abated until the speed of the whole squadron 
was reduced. 

The only other incident in the manceuvres that 
remains for us to record is the firing of the Sans 
Pariel’s two 110-ton guns. Three rounds from 
each gun were fired, on one occasion, both guns 
being fired simultaneously, The first round with 
both guns and the second round with the port gun 
were fired with reduced charges; but the second 
round with the right gun and the simultaneous 
round with both were understood to be with full 


charges. 
So ended the naval manceuvres of 1891. That 








of the small craft being always absent coaling, and 


they were worth the money spent on them we think 











ENGINEERING. 


[Auc. 14, 1891. 








few whose opinion is worth having, will doubt. It 
is to be regretted that the once open and liberal- 
minded present Board should have fallen into the 
stereotype practice of evasion and concealment, but 
perhaps they may take the public further into 
their confidence in the official report which we 
shall look forward to getting six months or so 
from the present time. 





THE SINKING OF THE “BLANCO 
ENCALADA.” 

WE have received from a correspondent copies of 
the official reports of the sinking of the Encalada, 
written by Captain Goni, the commander of the 
vessel, and by the senior ofticer in charge of the 
attacking torpedo gunboats, the Almirante Lynch 
and Almirante Condell. The details are very 
meagre, but they have the advantage of being 
written by those who are acquainted with the 
subject of naval warfare, and are, therefore, more 
satisfaccory than the newspaper reports hitherto 
received ; and which were apparently written, as 
we premised, more with a view to supplying a sen- 
sational column of descriptive writing rather than 
a true narrative of events. 

Captain Goni’s report is very brief. He states 
that his vessel was attacked by the Lynch and 
Condell, and that six out of the seven torpedoes 
they fired struck the ship. ‘That is a remarkable 
average, and further details of damage done would 
be of great interest. As the vessel is sunk in shallow 
water, her bridge appearing above the surface, and 
as there was a diver on the spot, it is to be hoped 
we may subsequently get some particulars on this 
head. Captain Goni simply states that ‘‘ the tor- 
pedo catchers were hotly cannonaded by the Blanco 
before she sank ;” and that about half of the crew 
was lost, amongst them being all the engineers. 

The part of the report of Captain Moraga, the 
commander of the torpedo vessels, which refers 
to the action is a little more detailed, and is as 
follows : 


A little before 4 a.m. (April 23) I entered Caldera Bay, 
and as soon as the light of the moon enabled me to do so, 
I made out the position of the revolutionary vessels. 
Meanwhile the Lynch followed in my wake at a distance 
of about 50 metres. At half-speed I pointed the bow at 
the Blanco or the Cochrane; I was not able then to see 
which of the two I had ahead. There was another vessel 
at the side which I took to be the Huascar. At a distance 
of approximately 100 metres I fired the bow torpedo, 
which passed just ahead of the ironclad almost touching 
it, and which, I think, struck a vessel lying near. 
Immediately after this first shot I sheered off to star- 
board and at a distance of about 60 metres, Lieu- 
tenant Vargas dextrously fired the first port torpedo, 
which must have struck the bows of the attacked vessel. 
At the same time I ordered Lieutenant Rivera to fire from 
the same side the after torpedo. Between the sending 
off of the second and third torpedo the ironclad opened a 
rapid and persistent fire upon my vessel, making use of 
her mitrailleuses, rapid-firing guns, and rifles. After 
firing the first torpedo I went sew at full speed. The 
ironclad’s fire continued to be directed against my vessel, 
as she did not observe that the Lynch was performing the 
same manceuvre as the Condell. The Lynch approached 
to within a short distance when she fired her bow torpedo 
which missed. Steering off to starboard the Lynch fired 
her second torpedo, which struck the Blanco about amid- 
ships, and two minutes afterwards the revolutionary 
vessel foundered. Seven minutes more or less elapsed 
between the firing of the first torpedo from the Condell, 
and the last from the Lynch. 


The Condell and Lynch were both built at 
Birkenhead, and Messrs. Laird are to be congratu- 
lated on having produced two high-speed vessels 
which have stood so well the stress of actual ser- 
vice. 

It will be seen from this account that five torpe- 
does were fired, not seven as stated by Captain 
Goni, and that three of them hit the mark. A 
good deal has been said in naval circles here about 
the Encalada not having her torpedo nets rigged, 
and a good deal of censure uas been passed upon 
Captain Goni on this account. As a matter of fact, 
we believe, the vessel was not supplied with nets, 
at least none were fitted when she was overhauled 
and re-armed at Elswick a few years ago ; and it is 
improbable that this means of defence has been 
since supplied. We doubt, however, if any defence 
of that nature could have saved the ship. The 
attack was well planned and well executed, the 
Lynch well seconding her leader’s efforts, always a 
matter of great importance in torpedo boat attack. 
The first torpedo that hit—i.e., the second fired— 
would probably have so disorganised the net de- 
fence that the second would have got through 
to the vessel’s side. If, however, both these 





torpedoes had expended their power on the | 
net, there is, we think, little doubt but that! 
the Lynch’s torpedo would have got through, but | 
even had that been entangled and exploded the | 
latter vessel had another torpedo left on the port 
side, whilst both vessels had two more torpedoes 
on the starboard side. Where the Congressional | 
vessels were to blame, however, was in not sending | 
out the vedette boats. A good system of pickets is 
a far more effective protection against such attacks 
than any amount of nets rigged out on booms. The 
look-out vessels need not necessarily be steam 


probably be the fact that the service that was per- 
formed by these two torpedo gunboats might have 
been effected by the ordinary modern first-class 
torpedo boats, or ‘‘seagoing torpedo boats,” as 
they are now called. Probably the Almirante 
Lynch and the Almirante Condell cost something 
over50,000I. each, whilst the two torpedo boatscould 
be purchased for less than a third of that sum. Of 
course, the bigger vessels could perform services to 
which the first-class boats would have been un- 
equal ; but we are taking this single fight as an 
example, and we think it is a very fair one; so 


far as illustrating the chances of torpedo gunboats 


craft, although, of course, the latter are preferable, C 
as against first-class torpedo boats is concerned. 


as they enable a longer line to be patrolled, but one 
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man in a dinghy with a blue light can give just as | Before, however, any definite moral can be ad- 
good an alarm as a steam pinnace with a dozen | duced we must know more about the part gunnery 
hands on board. played in the fight, and perhaps it is rash to form 
A point worth noting is the failure of both bow | conclusions from imperfect premises. 
torpedoes. Both boats missed in the same manner, | 
namely, the weapons going — the wi = os | 
attacked vessels, as shown in the annexed sketch. 
No doubt the boats overdid a good thing, and | THE HEALTH CONGRESS. 
delayed too long in firing the bow weapon; or! Tue seventh International Congress of Hygiene 
probably the helmsman got nervous and began to and Demography is now being held in London at 
edge off too soon when he saw the hull of the iron-| Burlington House and the University of London. 
clad suddenly looming up through the dull moon- | In former issues we have given preliminary notices 
light. This is always a danger with bow torpedo | of the Congress, and we may therefore at once 
fire when the tube is built into the vessel so that | proceed with such report as our space will enable 
the weapon can only be directed by manceuvring us to give of the present meeting. We may state 
the craft herself. For a single shot we should | at once that what we can afford to say about the 
prefer the built-in bow gun. In that case the) proceedings will be but a very small part of the 
boat should run up end-on until well within strik-| transactions, even in those departments which most 
ing distance, and having fired sheer off only sufti- | interest us. There is something about the study 
ciently to pass close under the bow or stern. Of) of health which seems to attract the faddist, and 
course such a proceeding is extremely risky, but | there will be before the Congress is over a vast 
for a torpedo boat to attack a well-armed ship is a/ deal talked and written, which will do nothing 
matter which requires men to forget that they are | more than bore every one who listens or reads, 
likely to be shot, and the boldest course is oftenest | exept the speaker or writer. That, however, is no 
the safest. When it is required to fire tor-| argument against a health congress. The state of 
pedoes from training guns on deck, the manceuvre | his health is the most important worldly circum- 
of running under the bow or stern is inadmissible, | stance to every individual, even more important 
or rather undesirable, as the reduced area of| than the state of his exchequer; and yet it is the 
target due to the end-on position of the ship | thing to which few pay attention until driven to by 
attacked would lessen the chances of hitting. It | the direst necessity. We most of us sacrifice this 
may be said that the bow fire is an extra chance if | greatest treasure to the most trivial indulgences in 
not a very good one, but it must be remembered|a manner that would be hardly creditable with 
that the chances which depend on the expenditure beings possessing even rudimentary reasoning 
of a Whitehead torpedo must necessarily be very | powers ; and if the present Congress does nothing 
few, and we think it is doubtful policy to have one more than make people think a little on the subject 
of them locked up in a gun that can only be pointed | it will have well fulfilled its mission. 
by moving the whole vessel with therudder. That,; We have always thought that the engineer, 








however, isa question upon which there is much to 
be said on both sides, and further experience may 
be directly opposed to that gained by the fight in 
Caldera Bay. 

Another point that will strike our readers will 


under guidance of the physician, was the chief in- 
|strument in the advance of hygienic science, but 
|Sir Henry Roscoe puts us right in what appears 
to have been ourerror. Thechemist, he says—and 
he is President of the Chemical Section so must 
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know—is the chief authority to whom even 
physicians are quite secondary and engineers of 
course far behind. The fact is not without its con- 
solation, and we hope, in future, that the abuse, 
which the representatives of the public so freely 
lavish, may be directed towards the chemists for 
our sanitary defects, which, we are told, are so 
many and so palpable. 

The proceedings commenced on Monday last, 
when H.R.H. the Prince of Wales, the President 
of the Congress, opened the proceedings at St. 
James’s Hall, and other business was gone through. 

The meetings of the sections commenced on the 
next day, Tuesday. 


Tue ENGINEERING SECTION. 


Section VII. is devoted to the engineering 
branch of sanitary science, and Sir John Coode, 
K.C.M.G., the President, commenced proceedings 
with a presidential address, which we publish in 
extenso on another page. 


SewaceE DIsposat. 


The first subject brought forward in the Engi- 
neering Section was that of sewage disposal. A 
paper by Professor Robinson was first taken. The 
author pointed out that sewers designed to 
carry off storm-water and sewerage were undesir- 
able, as being too big for the work in dry 
weather, and that relief sewers should be more 
relied upon for use in times of heavy rainfall. 
The discharge of sewage or manufacturing refuse 
into streams to avoid the expense of previously 
treating it must be protested against. The rivers 
must no longer be regarded as the natural vehicle 
for removing it. What was at first an evil of com- 
paratively small extent has, with the rapid sewering 
of towns, become one of great magnitude. Public 
opinion is favourable to the adoption of drastic 
measures. The Rivers Pollution Prevention Act 
of 1876 requires amendment, so that it is manda- 
tory instead of permissive. The author advocated 
the adoption of standards of purity for rivers, and 
referred to the procedure of the Massachusetts 
State Board of Health in this respect. The action 
of organic life in purifying rivers is also referred to. 
The question of disposal of sewage by deposition is 
next attacked by the author. He states that where 
land is obtainable in sufficient areas, and of a 
porous nature, the fertilising properties of sewage 
can best be utilised on it, whether from an agricul- 
tural or sanitary standpoint. This is seldom pos- 
sible, and where attempts have been made to purify 
sewage on unsuitable soils, commercial and sanitary 
failure have resulted. Experience has proved that 
where clayey or impervious lands have been deep- 
drained so as to insure the passage of sewage 
through it, the result has been that the sewage has 
passed into the subsoil drains only partially unclari- 
fied, and in a recent case the deep drains have had 
to be done away with, and the land used for broad 
irrigation. Twenty years ago the application of 
sewage to land was advocated under all circum- 
stances, but experience has shown that the result 
of applying more than a very limited amount of 
sewage to non-porous soils is that it is not purified, 
and that sanitary mischief arises. The sewage may 
be to some extent mechanically strained, but the 
absence of the necessary free oxygen in the pervious 
soil prevents purification. When sewage irri- 
gation or filtration is carried on without care 
and without the knowledge of the chemical 
and biological laws which require to be con- 
sidered, there is a risk of pollution to sub- 
soil waters and streams into which the sewage 
effluent passes. If an area of porous land can be 
obtained sufficiently large to enable the sewage of 
about 100 persons to the acre to be applied inter- 
mittently, then good agricultural results will ensue. 
Where sandy soils exist, as at the Craigentinny 
meadows near Edinburgh, or at Gennevilliers, where 
part of the sewage of Paris is treated, then large 
volumes can be applied with advantage to vegeta- 
tion, and enormous crops can be produced. These 
are adduced as conclusive proof that sewage ought 
to be applied to land. Hungry soils of the nature 
referred to will no doubt pass immense volumes 
through them, and the crops will retain and assimi- 
late that which they require to the great advantage 
of the agriculturist. If, however, the subsoil waters 
were examined, insanitary conditions would be dis- 
closed which should point to the necessity of taking 
a broader view of the subject than has too often 


been the case when irrigation enthusiasts had their 
own way. 








The author spoke of Mr. Robert Warrington’s 
experiments at Rothampstead. Itisan established 
fact that micro-organisms perform an important 
function in sewage filtration, and that the action of 
an earth filter is not mechanical, but partly chemical 
and partly biological. The destruction of the 
organic impurities in sewage was shown to be 
brought about by a process of active fermentation 
or decomposition (termed nitrification) caused by 
bacteria. A question of great practical importance 
in connection with both sewage disposal and water 
supply is whether any of these organisms can 
escape destruction. The conclusion that is arrived 
at by the American investigators in the before- 
mentioned report of the State Board of Health, 
Massachusetts, is that the belief that bacteria cannot 
survive to pass through sand filters is fallacious, 
although the great bulk are destroyed. It fol- 
lows from what has been said that in the dis- 
posal of sewage upon land or in filtering impure 
water, the necessity arises for exercising great care. 
Experiments upon sewage filtration have been 
made by Mr. Hiram Mills, C.E., of the Lawrence 
Experimental Station in America, which confirm 
the view that nitrification ceases if the filtration is 
not conducted intermittently. Also that sewage 
effluents that have been passed through sand filters 
covered with soil, in which nitrification took place, 
resulted in the destruction of bacteria, and that 
the effluents from such filters were not favourable 
to the support of bacteria. This is due to the fact 
that the free and albumenoid ammonias in such 
effluents, being the residue of a much larger 
amount that has been destroyed, are much less 
able to support bacterial life than fresh organic 
substances containing the same amount of free and 
albumenoid ammonia. Dr. Sedgwick has also 
found that some especially hardy bacterial organisms 
could live to pxss through 5 ft. of coarse sand 
filters worked intermittently; and although the 
large bulk of organisms are destroyed by filtration, 
some do pass in filters composed of sand alone. 
When the filters are of fine sand, however, and 
covered with soil, the bacteria appear to be all 
nitrified. Chemical preparations for sewage treat- 
ment were also treated upon ; but, as is well known, 
the various systems have not been found to be 
profitable in working. 

A paper by Professor Pacchiotti, ‘‘ On the Drain- 
age of Towns in Italy,” and a paper by Mr. Baldwin 
Latham ‘‘ On Sanitation in India,” were next taken, 
and Mr. James Lemon read a communication in 
which he compared French and English systems 
of sewerage ; much to the advantage of the latter. 

The secretary of the section, Mr. R. E. Middle- 
ton, next reada paper ‘‘ On the Removal of Sewer- 
age after Leaving Buildings.” This we publish in 
full on another page. 

A discussion on these papers followed, in which 
several gentlemen took part. The aspects of the 
dual system of storm-water and sewage pipes as 
against the single sewer were discussed, but we 
did not perceive that anything new or specially 
important was said on the subject. The merits 
and demerits of the two systems are fairly obvious, 
the chief of the latter being extra expense 
with regard to the dual system, and the danger 
of deposit with regard to the other. The virtues 
of wrought-iron pipes were brought forward 
by some speakers, whilst others would have none 
of them. Of course, earthenware pipes are apt to 
break—it does not require a congress to tell us 
that—and wrought-iron ones to rust; whilst cast- 
iron will both break and rust, though each in a 
lesser degree than that to which the other two are 
respectively liable. A useful note of warning was 
given by the President, who reminded his audience 
that whereas wrought iron might be an excellent 
material in one soil it would not be so suitable in 
another, and, on the same principle, in a district 
where chemical factories, &c., abounded, wrought 
iron might last a very short time. Another speaker 
stated that he found sewage acted as a preservative 
to iron surfaces, and wrought-iron pipes lasted a 
long time without rusting, whilst if they had been 
used for clean water they would soon have been 
more or less damaged by rust. 


SEWER VENTILATION. 


Mr. W. Santo Crimp next read a paper ‘‘On 
Sewer Ventilation,” an important but much 
neglected subject. The author states that in 
nearly every paper or work on the subject he has 
examined, the writer had assumed that tempera- 
ture is practically the only agent causing move- 





ments of sewer air, an assumption greatly wanting 


in basis. As a result of this assumption, it has 
been widely believed that sewer air constantly 
passes from the lower parts of a drainage system 
to the higher, to the discomfort of the inhabitants 
of the higher parts of the district sewered. As a 
matter of fact, the sewer air as often passes down- 
hill as the reverse way. Having constructed some 
works in connection with the ventilation of sewers, 
which were designed in accordance with the views 
then prevailing, the author was disappointed with 
the results, and he determined to undertake an 
extended series of observations on the movements of 
sewer air. Experiments were made continuously 
for a year in one 12-in. sewer, having a gradient of 
1in8tolin100. The sewer was trapped off from 
the main into which it discharged, and an air inlet 
was provided atthe upper end of the syphon trap, 
whilst at the end of the sewer, 1860 ft. distant, a 
6-in. ventilating pipe was carried above the roof of 
a building near. Two anemometers were placed 
in the sewer, together with two self-registering 
thermometers, and these were read daily. Of these 
experiments the author gave particulars, and stated 
that they had not been continued very long before 
he found that for all practicable purposes the wind 
was the onlyagent producing movements of sewerair 
that could be measured by an anemometer. Not 
only were experiments made in ordinary sewers, 
but also in service water sewers, at a time when 
they contained no water, and precisely the same 
results were obtained as in the sewers proper. 
Having, therefore, ascertained the true cause of 
the movements of the sewer air, their direction and 
strength could, after some little experience, be 
fairly well foretold, so far as the experimental sewer 
was concerned, and when northerly winds prevailed 
the sewer air travelled up hill, and when southerly 
winds were experienced 

The author formulated his views in the subjoined 
summary :—(1) That the wind is the only agent 
which produces measurable movements of sewer 
air in an ordinary system of sewers. (2) That the 
fullest use of the wind should be made in effecting 
the proper ventilation of sewers. (3) That the 
offensiveness of sewer air should be lessened to the 
fullest practicable extent, by systematic flushing 
and cleansing of the sewers, and by keeping them 
structurally in a thoroughly effective condition. 
(4) That small pipe sewers need not be ventilated 
to the same extent as those large enough to admit 
ofmen working in them, vents high overhead being 
alone required. (5) That in all systems where 
practicable, ventilating pipes should be carried up 
high buildings or other objects, where they may 
discharge their foul contents into the atmosphere 
high overhead, and that street ventilators should 
then be reduced toa minimum. (6) That if every 
house were properly drained and proof against 
sewer air, ventilation of sewers, as ordinarily prac- 
tised, would be unnecessary. 

Mr. W. Read next read a paper on the same 
subject. He pointed out that when solid deposit 
occurs in apy drain or sewer, decomposition ensues 
and sewer gas is produced. Motions of sewer air 
are produced by compression, expansion, diffusion, 
differences of temperature, and barometric pres- 
sure. These motions may be not sufficient to be 
measured by the anemometer, but are made visible 
by vapour or smoke. A velocity of 180 ft. per 
minute in sewage will carry sewer air down hill 
with it, but the most powerful agent in producing 
motion in the sewer is wind. The various modes 
of ventilation in common use are next discussed. 
They are most simply vents and not ventilation. 
Keeling’s destructor is referred to, and the author 
finally described ‘‘ true ventilation.” 

Nearly all attempts to maintain a constant cur- 
rent of air flowing in one direction have failed, 
because they have not been in harmony with the 
forces at work within and without the sewers. The 
streets are the only places where municipal autho- 
rities are free to ventilate sewers as they please , 
therefore the gratings at the street level have 
always been more numerous than shafts above the 
houses ; and as long as this is the case, no con- 
stant current of air inwards at the street gratings 
can be maintained. There can be no true ventila- 
tion without a system of both inlets and outlets ; 
the street gratings should be comparatively small 
to always act as inlets, and the outlets should 
always be above the roofs of the houses, and much 
more numerous than the inlets. It is necessary, 
therefore, in order to give a strong initial 
velocity at the inlets, and to localise the ventilation, 
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that the street grating inlets should not exceed 30 
or 36 square inches area, placed from 60 to 100 
yards apart, and that the outlets should be dis- 
tributed over these lengths in such numbers of 4-in. 
or 6-in. shafts that the sum of their sectional areas, 
between each pair of inlets, shall exceed thesectional 
area of the sewer as much as possible. The true 
object of sewer ventilation is not to let out at 
intervals quantities of sewer gas of increasing foul- 
ness, but to introduce into properly constructed 
sewers and drains such a constant current of air as 
will prevent the formation of gas altogether. The 
systems of partial ventilation now in use merely 
provide sufficient oxygen to facilitate the formation 
of gaseous compounds, without rendering them 
harmless. 
THe CHEMICAL SECTION. 

Section V. is devoted to chemistry and physics 
in relation to hygiene, of which Sir Henry Roscoe, 
M.P., F.R.S., LL.D., is President. On the 
members assembling Sir Henry read his 


PRESIDENTIAL ADDRESS, 


After referring to the part played by his own 
profession in the advance of hygienic science, he 
gave an historical retrospect of the last half-cen- 
tury. 

Fifty years ago our notions of the nature of 
contagion, of the causes which lead to the spread 
of epidemic diseases, were of the crudest and 
vaguest description. We then had no idea of the fact 
now not only proved beyond doubt, but strongly im- 
pressed on the public mind, that both water and 
milk are fertile carriers of disease if contaminated, 
even ever so slightly, with infectious material. In 
those days ‘‘ pump” water was believed to be whole- 
some if only it was cool and sparkling, and water from 
a source now recognised as dangerously impure was 
preferred to the pure article which came froma 
distance in the city mains. Now the sanitary 
authority closes all doubtful wells, and munici- 
palities incur vast expense in bringing home to 
every one a pure supply of this necessity of life. 
Still much remains yet to be done for an adequate 
supply—especially in rural districts where the 
village pump is too often the sole means of exist- 
ence, and where that pump is not infrequently in 
close proximity to sources of dangerous impurity. 
Moreover, even where the supply is of good quality, 
its quantity often fails in dry seasons from lack of 
any impounding system of the flood waters. That 
fifty years since our knowledge of these matters was 
limited was due to the fact that in those days chemists 
were unable to decide whether a water was harmless 
or dangerous. The methods of analysis were then 
crude and insufficient ; and even now, when these 
methods have been greatly improved, the most ex- 
pert analysts may find themselves in disagreement, 
on a mere chemical examination, as to whether a 
given water is fit to drink or not. Fifty years 
since no one realised that the existence of cesspools 
under houses, of which there were then thousands 
in London, was a source of danger to the inhabi- 
tants. The idea of gettingrid of and of utilising fecal 
matter was laid hold of ages ago by nations, such asthe 
Chinese, whom we in our wisdom term barbarians, 
whilst the civilised European waited till the middle 
of the nineteenth century before he discovered that 
if he would preserve his life he must remove from his 
neighbourhood the refuse which accompanies that 
life, and even now, at the end of the century, he is 
far from having solved the question of the best way 
of its removal, much less that of its utilisation. 
The question of air pollution is a much more difli- 
cult, though an equally important one. We can 
bring pure water into our houses by pipes, we can 
also take away the polluted water by sewers, we can 
see the fresh water running in, and we know, if 
our drains are in order—an assumption, it is true, 
and perhaps a bold one—that our dirty water at 
jeast goes away from us. In the case of the 
air, we cannot regulate the fresh supply so easily. 
Were we able to detect the presence in the air of the 
spores of the, as yet, undetected influenza microbe, 
we should be far from having a means of freeing the 
air from it. By filtration eon cotton wool, air 
can be obtained practically free from microbic life 
as well asfrom dust particles and fog, but such air 
filtration can only be adopted in a very limited 
number of cases, and is altogether useless for 
general purposes. Another source of air pollution, 
more easy to grapple with, lies in the escape of 
deleterious gases from chemical works and other 
manufactories. The removal of many causes of 
such pollution has been satisfactorily accomplished 





in this country under what are known as the Alkali 
Acts, or more properly the Noxious Vapour Acts. 
The great smoke question is one upon which the 
President hoped some light would be thrown by 
the discussions which were to take place. Much, 
doubtless, can be done in preventing the output of 
smoke from factories and other places in which 
large quantities of coal are burnt, but, after all, the 
smoky atmosphere of our towns is caused chiefly 
by the thousands of domestic fires, and at once to 
alter these so as to prevent smoke, or to insist 
upon gaseous fuel being generally used, instead of 
coal, is to expect the impossible. 

The address concluded with reference to the 
work of Pasteur in the study of micro-organisms, 
and his labours in connection with the solution of 
the problem of vinous fermentation and the action 
of the yeast plant. 


Town Foas. 


A discussion on town fogs was the next item in 
the programme for this section, and it naturally 
resolved itself into the familiar subject of smoke 
prevention. We thought we had heard all that 
was to be said on the question, but an attendance 
at this discussion showed us we were mistaken. 
The arguments in favour of smoke prevention are 
so obvious that they have become truisms to all 
those who have followed the subject at all. We 
know that London will never be as free from fogs 
as Continental cities, because of her geographical 
position. That is a thing that the hygienic re- 
formers could not alter, even if they had legislation 
at perfect command. But the fog of nature and the 
fog of London are two different things. We could 
put up with white mist, but fog plus smoke is an 
abomination. Physicists, especially Dr. Aitken, have 
taught us that smoke—i.e., small particles of pro- 
ducts of coal combustion—induce fog. All these 
things are now well known ; and we also know that 
the smoke of London is practically wholly caused by 
thedomestic grate. But unhappily there is a wide gulf 
tixed between knowing and remedying, and we yet 
wait a practical solution to the domestic grate pro- 
blem. We commend to sanitarian agitators and 
legislators the proposal of one speaker that a small 
tax should be put on all open fireplaces. The things 
that we heard at the discussion, which we did not 
know, were far fewer than those we knew. The first 
was an interesting fact told by a speaker who had 
mademany valuableanalysesof theairof Manchester. 
The Lancashire city is far worse off than Londoninone 
respect. Here we can get plane trees to grow even 
in the middle of the City ; but in Manchester sul- 
phuric acid is so much in excess that it is only with 
difficulty that the most hardy shrubs can be kept 
alive. The other fact previously unknown to us 
was that the London fog, apparently the more 
pungent the better, is inhigh favour with a certain 
London medical man holding the responsible 
position of physician to the Brompton Hos- 
pital, Dr. C. Theodore Williams. Dr. Williams 
spoke almost altogether in favour of fog, and 
based his partiality on the fact that a patient 
of his, suffering from asthma, derived much 
benefit from London fog. There is no doubt 
that the London atmosphere laden with smoke is 
good for some forms of this very capricious disease, 
but, asa subsequent speaker remarked, to cultivate 
fog for a few asthmatic patients, is a very Chinese 
mode of procedure, equivalent to burning one’s 
house to roast the pig. Dr. Williams argued that 
fog only killed the old and infirm. No doubt it 
would take a powerful fog to kill a strong man, but 
how much does London fog do towards bringing the 
moderately strong, or not altogether unhealthy, to 
thecondition of infirmity. It is, however, childish to 
argue on the desirability or undesirability of London 
fog. One other incident in the discussion should 
be noticed. There has been a certain amount of 
loose talk, unsupported by evidence, on the anti- 
septic properties of London fog. Mr. Ernest 
Hart conclusively upset this theory, which we 
believe emanated from the fruitful brain of one of 
that most irresponsible class, the letter writers to the 
daily papers. 








NOTES. 
Betaian Coat Minina. 

Tue extraction of coal in Belgium last year 
amounted to 20,565,960 tons, as compared with 
19,869,980 tons in 1889, and 19,218,481 tons in 
1888. The number of workpeople employed last 
year was 116,779, as compared with 108,382 in 





1889, and 103,477 in 1888. The amount paid in 
wages last year was 5,217,7201., as compared with 
4,036,120/. in 1889, and 3,596,360/. in 1888. The 
wages last year averaged 5s. per ton of coal raised, 
as compared with 4s. per ton of coal raised in 1889, 
and 3s. 8d. per ton of coal raised in 1888. The 
average amount received by each person employed 
last year was 44]. 13s. 7d., as compared with 
371. 4s. 9d. in 1889, and 34l. 16s. in 1888. The 
average price obtained for the coal raised last year 
was lls. 2d. per ton, as compared with 7s. 6d. per 
ton in 1889, and 6s. 8d. per ton in 1888. The aver- 
age production per man employed last year was 176 
tons, as compared with 182 tons per man in 1889, 
and 186 tons per man in 1888. ‘The coefficient of 
wages in the average selling price last year was 
45 per cent., as compared with 51 per cent. in 1889, 
and 55 per cent. in 1888. 


A New Fast CunarpeEr. 

Rumours to the effect that the Cunard Company 
had entered the market for a new vessel to beat the 
present holders of the honours for fast steaming on 
the Atlantic, have been very frequent of late, and 
these have often been believed although untrue, 
but we have now good authority for stating 
that Sir John Burns and_ his  co-directors 
have made a contract with the Fairfield Com- 
pany for a steamer which will win back to their 
line the blue riband of the Atlantic, so lately 
captured by the Majestic. It is not surpris- 
ing that the company should go again to the 
Fairfield establishment for their new greyhound ; 
in view of the reputation of that firm, and espe- 
cially when one considers the great success in speed, 
in regularity and immunity from accident of the 
Umbria and Etruria, whose designers are still with 
the Fairfield Company. The new vessel will be 
100 ft. longer than these vessels, or 600 ft., so that 
she will be still longer than the White Star 
vessels. Her tonnage will be over 12,000 tons. 
The Cunard Company have gone with the times 
in adopting twin screws for propulsion. With 
the exception of the two last vessels built by the 
Vulcan Company for the North German Lloyd, 
all recent Atlantic steamers have had twin screws. 
There is great advantage in respect of increased 
safety in the duplication of the propelling 
power; but apart from this many engineers 
consider it inadvisable to transmit a great 
power through one screw, and where the power 
exceeds 20,000 indicated horse-power as in 
the new Cunarder, twin engines become 
absolutely necessary. The engines of course will 
be of the triple-expansion type ; but the details of 
design are not sufficiently advanced to enable us to 
give dimensions. The speed of the new Cunarder 
is to be 22 knots, and 21 knots at sea, so that there 
is every prospect of the voyage being reduced to 
5} days within a few years. The vessel is to be 
proceeded with at once, and is to have several 
preliminary runs before the Chicago Exhibition 
traftic begins. In fact she must then win her 
laurels and repay the enterprise of the Cunard 
Company. We are forbidden to mention the con- 
tract price ; but it may be taken that the sum is 
not to-day so great as it would have been a year 
ago. Material, at least, is cheaper. 


STEAMSHIP RECORD-BREAKING. 

The speed performance of the White Star Liner 
Majestic, which we briefly reported last week, is 
probably the best yet made by any ship on a long 
voyage. Inthe 5 days 18 hours 8 minutes taken 
from Roche’s Point to Sandy Hook, she covered 
2777 miles, crossing the meridian 20 miles south of 
the Virgins, taking one of the most northernly 
and consequently most direct routes possible. 
This gave her a mean speed of 20.05 knots. 
The nearest approach to this is 20.03 knots, 
made by the City of Paris in May, 1889, but this 
was in an eastward trip, so that the difference of 
42 yards an hour is immaterial. The Teutonic was 
said to have crossed to Sandy Hook last August in 
5 days 19 hours 5 minutes, covering 2806 miles at a 
mean speed of 20.175 knots; but this was disputed, 
and probably now that the White Star Company 
have carried off a decided victory, they will prefer to 
forget the controversy. The City of Paris record, 
now beaten by seventy minutes, was made at a 
mean speed of 20.01 knots, the distance run, 2788 
miles, being greater than in the case of the 
Majestic by 11 miles. The Majestic’s passage does 
not come as a surprise. She has been steaming 
very steadily. Indeed she is remarkably uniform 
in her performances. The two runs prior to her 
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August record voyage each took 5 days, 22 hours, 
20 minutes. Another evidence is the daily runs 
made in her best passage—470, 501, 497, 501, 491, 
317. Besides, on several occasions she has had a 
mean speed of close on 20 knots, so that it only 
required a season to justify a northerly route, 
to enable her to break the record, and the company, 
and particularly Messrs. Harland and Wolff, the 
builders, are to be congratulated on the perform- 
ance. On the South African trade also there has 
been record breaking. The speed trials of the 
Union liner Scot gave more than promise that she 
would beat all her competitors, for not only was 
the vessel larger, but she was also more powerful 
and built primarily to attain higher speed than had 
previously been thought of in the trade, facts indi- 
cated in our description of the vessel a few weeks 
ago (vide page 87 ante). The vessel arrived, 
after her maiden trip, at Cape Town on Monday 
her net steaming time from the Solent being 15 days 
2 hours 10 minutes, which is about a day less than 
the best run of the Dunottar Castle. That vessel, 
on her first trip in October last, took 16 days 
11 hours 54 minutes, one day less than the previous 
record; in January last she only took 16 days 
2 hours 31 minutes, and in April, 15 days 22 hours 
41 minutes. These voyages were from Dartmouth, 
but that port is five or six hours nearer South 
Africa than Southampton. The mean speed of the 
Scot was 16.5 knots, rather less than the speed to 
Madeira, the weather in the later part of the 
voyage having been coarse ; but as on her trial trip 
she made about 19 knots, there is every prospect 
that she will take another day off the passage time, 
so that before the year is out the voyage to our 
Cape Colony will be made in about three days less 
time than was required a yearago. The Dunottar 
Castle is making a good run home, having now 
improved on her best steaming, between Cape Town 
and Madeira, by six hours. 





THE “EMPRESS OF CHINA”; INDICATED 
HORSE - POWER. 
To THE EpiTor oF ENGINEERING. 

Sin.—In your issue of July 17, on page 67, official data 
of the trial of this vessel are given. The indicated 
horse-power mean is given as 10,068.5 ; one would like to 
know with what indicators so close a result was obtained. 
The possibility of knowing accurately the horse-power of 
an engine indicating over 10,000 horse-power to the tirst 
place of decimals is certainly something which should be 
known to all engineers. Seriously, is it not absurd for 
shipbuilders to publish with all the air of authority 
figures such as the above, knowing as they must the 
errors which all indicators are liable to? 

Faithfully yours, 
T. Hupson BEareE. 
Engineering Laboratory, University College, 
London, W.C., August 12, 1891. 

[We entirely agree with Professor Beare’s remarks. 
The figures quoted are those officially reported, and we 
therefore are not responsible for them ; but, of course, as 
every one familiar with the working of indicators well 
knows, the marvellous appearance of accuracy which 
they present is purely apocryphal. It is very doubtful 
whether with existing appliances the indicated horse- 
power of such engines as are referred to could really be 
oe accurately much within 100 horse-power.— 

Ep. E.] 








LIGHTHOUSE LIGHTS. 
To THE Epiror of ENGINEERING. 

Sin,—Herewith is a copy of letters addressed to the 
Elder Brethren of the Trinity House. 

The matters being of considerable interest to the sea- 
going community, it is hoped that early steps will be 
taken by the authorities to test the suggestions. 

With the object of ee into play the lever of public 
opinion and your influence, I am instructed by the Com- 
mittee of Management of this Society to ask for insertion 
of the communications in ENGINEERING. 

Lieut. Wells, of the Naval Exhibition, with his usual 
courtesy and readiness to adopt reasonable ideas, has con- 
sented to gem: a beam of electric light from the grounds 
towards the zenith, so as to try the range and effect, at 
90 ‘clock on Thursday and Saturday evenings. 

Probably Mr. B. A. Scott and other exhibitors will 
follow suit. 


The first experiment takes place to-morrow, Saturday 


evening. 
Yours faithfully, 
‘ - . A. G. Froup, Secretary. 
Shipmasters’ Society, 60, Fenchurch-street, 
London, E.C., August 7, 1891. 


[Copy.] 
Shipmasters’ Society. 
J London, March 7, 1891. 
- Inglis, Esq., Secretary to the Corporation of the 

_ Trinity House, Trinity-square, E. 

Sir,—The Uommittee of Management of this Society direct me 
to place before the Deputy-Master and Elder Brethren of the 
Trinity House the subjoined suggestions. 

Many members of this Society, in active service, frequently 
passing from the Thames to sea, and vice versa, have often repre- 








sented to the Committee the poorness, sometimes invisibility, of 
electric lights, during certain conditions of hazy atmosphere ; at 
times when the oil lights of lightships, &c., and the gaslights 
of seaside towns, have been comparatively bright and distinct. 

Again, complaints have been made of the intense and blinding 
effects produced on navigators by electric lights such as the 
South Foreland—on vessels in its immediate vicinity. 

Taking these circumstances into account, a member of the 
Society has suggested the toning of electric lights to an orange, 
orange pink, or other tint for the space within a radius of four or 
five miles ; if not for the whole range. 

Coloured glass or other media might be used for the purpose. 

It is further suggested that a beam of light should be deflected 
vertically from all lighthouses, especially those having a back- 
ground of land; such a beam would be often visibly reflected 
from the thinner fog clouds in its upward course, when the hori- 
zontal rays are obscured and fail to penetrate from lanthorn to 
ship through fog low-lying, of more or less thickness, and pos- 
sibly filling the whole intervening space of two, three, or four 
miles. 

Occasionally the powerful masthead lights of steamers are mis- 
taken for those of lighthouses—the perpendicular beam would 
effectually distinguish between them. 

From inquiries made of lighthouse engineers, it appears there is 
no great difficulty in the way of directing a beam of light towards 
the zenith ; it is ‘‘ optically feasible ;” the beam can be made fixed 
or intermitting ; pe. no doubt electric light rays may be treated 
so that only certain desired colours or tones would leave the lan- 
thorns. 

The Committee of Management respectfully submit these obser- 
vations for consideration by the Honourable the Elder Brethren. 

I have the honour to be, Sir, 
Your most obedient Servant, 
(Signed) A. G. Frovup, Lieut. R.N.R., Secretary. 


[Cory.] 
Shipmasters’ Society. 
J. Inglis, Esq., Secretary, London, May 8, 1891. 
Trinity House, Tower Hill, E.C. 
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Sir,—In further reference to your letter of April 201 am directed 
by the Committee of Management to reply. 

The object of the Cc ittee of Manag nt was to suggest cer- 
tain alterations in the fitting of lighthouses, with a view to modify 
pire many members of the Society believe to be removable imper- 

ections. 

Under prevailing conditions of atmosphere the electric lights 
within small radius appear to be too “efficacious,” too brilliant, 
not enough diffused. 

In the glare it is difficult to make out objects. 

Complaints have been general in this respect. The writer, in 
passing through a crowd of ships near the South Foreland, during 
dark weather, has experienced the “ blinding effects” mentioned ; 
shadows of large vessels under sail were intense—intensified by 
the brilliant lighting up and phantom-like appearance of hulls, 
masts, and sails exposed to direct rays from the light. 

Probably greater volume at the source, and possibly colour and 
composition, help to make oi] and gas lights more easily seen 
through fog than electric light. 

The suggestion to deflect vertical beams of light from lighthouses 
emanated from Captain W. F. Robertson, of the s.s. Mogador, who 
has often been helped toa knowledge of his position by seeing the 
flickering halo over some of the electric lights on the coast of 
France. 

The Committee are informed that a set of questions, as to lights 
and other matters in connection with their service, were issued 
to the branch pilots for recording their observations, by the 
pilotage authorities, some time ago. 

If furnished with some such forms of inquiry, the Committee 
will be very glad to use its efforts in obtaining systematic observa- 
tions and information likely to be serviceable to your Honourable 
Board. I am, Sir, your most obedient servant, 

ALBERT G. Frovp, Lt. R.N.R., Secretary. 

P.S.—Since the foregoing was committed to paper, a letter, 
dated yesterday, has been received from Captain Robinson. He 
writes to the following effect: On my last voyage to London, 
when nearing Ushant—wind about W.S.W., weather appearing to 
be only hazy—I was surprised to find the electric on Creach Point 
was invisible, but its reflection in the sky was seen plainly. 

Observing the reflection, I took a four-point bearing, and, also, 
when abeam, the ship during the interval ran eleven miles to 
Patent Log, making me eleven miles from the lighthouse. The 
position agreed with that by reckoning ; and one hour and twenty 
minutes, the time occupied, tallied with the ship’s rate of steam- 
ing. 

The reflection was perfectly visible for at least three hours 
before it was abeam, and I feel now more convinced than ever 
that a vertical ray shown purposely would have been seen much 
further than the reflection, which found its way into the sky with- 
out optical assistance. 

(Signed) 





W. F. Roperrson, 
Master s.s. ‘* Mogador.” 





TAXATION OF MACHINERY. 
To THE EDITOR OF ENGINEERING. 

S1r,—‘“‘ Darkest before dawn” may be said of the pro- 
spects of many fiscal reforms which have advanced the 
welfare of nations and mankind. 

Humanity is yet so selfish as often to be blind to its 
true interests, and to learn wisdom only by dearly bought 
experiences. The Americans are paying very dearly for 
theirs in the advanced prices under the M‘Kinley tariff 
régime. 

The United States, Germany, France, Greece, Portugal, 
Spain, Italy, Austria, and the Argentine have not been 
able to improve their financial positions through an in- 
crease of customs tariffs. They do not appear to be 
increasing in wealth through the restrictions and fines 
they impose upon its production and the exchange of 
one form of wealth which they can spare for other forms 
of wealth which they require, but are beginning to wonder 
why they have not got richer by taxing themselves. 

English manufacturers and merchants will have nothing 
to fear from the newly imposed M‘Kinley and other 
tariffs, if they are freed from threatened burdens at home. 
If they can now be enabled to manufacture goods only a 
little cheaper they will be in a position to reduce their 
prices so as to sell as many, and more, goods in highly 
protected countries than before. This cannot be done by 
lower wages or longer hours of labour, for neither tend to 
excellence or cheapness of products. They do not want 
bounties or subsidies like the Germans and the French, 
and would not get them if they did. There is, however, 
one source from which most practical and just aid to the 
industries of Great Britain might come, and that is by the 








removal of taxation from machinery and factories. The 
cost of producing goods would be so considerably lessened 
if this were done, that the foreign or export trade of the 
country would be immediately increased. Home con- 
sumers would get the benefit in the lower prices of home- 
manufactured goods, while owners of property would be 
benefitted by the increased demand, tradesmen by in- 
creased sales of goods, and the labouring classes by having 
more work. ‘ 

The present proud position of England as the greatest 
of all commercial, banking, and maritime nations, has 
arisen through the removal of the restraints of taxation 
upon her manufacturers, one by one, till but few remain. 
If now the remaining burden upon her industries be re- 
moved, England will take a grander leap forward than 
ever before, and astonish the world with her prosperity. 

While other nations are binding their hands and feet 
with protective tariffs which increase the cost of produc- 
tion and shut them out from competing with us in other 
countries, now is the time for England to free her indus- 
tries and commerce from all such burdens, and thus to 
completely and quickly win the race for a commercial 
supremacy from which other countries will not be able to 
dislodge her when they awake and realise their lost 
opportunities. 

he grey dawn of the American awakening has alread 
appeared in the west with the triumph of those who | 
themselves tariff reformers. The free trade wave is rising 
higher every day, and promises to sweep the customs 
houses away in a few years. 

England will then have to compete with a nation of 
the most energetic manufacturers in the world ; whose 
industries are much lighter taxed than those of Great 
Britain, and who, in very many cases, are entirely free 
from taxation on machinery and plant. 

It is a common custom of municipalities and villages in 
America to offer great inducements to English manufac- 
turers to settle among them on account of the increased 
business and prosperity which they bring to the trade of 
the places where they are located. It is very common for 
them to promise exemption from taxation on their 
factories and plant, or buildings. Similar policy is 
adopted in Austria and other countries, and, in some 
cases, land is given free of rent. 

If England wishes to give an enormous impetus to her 
manufacturers and commerce, and to create a greater 
demand for labour, and better condition of workmen than 
ever before, let her require local authorities to exempt from 
rates or taxes all machinery and buildings used by manu- 
facturers. 

Any localities offering such inducements to manufac- 
turers would soon become the busiest and most prosperous 
in the kingdom. The cost of production would de- 
creased by the amount of the tax taken off industry. 
English manufactured goods would then be cheaper to 
her people at home, and could be sold so cheaply abroad 
as to defy the competition of foreign protected manufac- 
turers, 

No member of Parliament can do a better thing for the 
ew of the country generally, than to support the 

ill exempting machinery from taxation, and to insist 
that the Government no longer permits an interested 
minority to obstruct its progress, session after session, to 
the great prejudice of all interested in the prosperity of 
the country. Yours, &c., 

S. M. Burrovucns. 
Burroughs, Wellcome, and Co, 
Snow Hill Buildings, August 4, 1891. 








“SOLUTIONS TO ENGINEERS’ EXTRA 
FIRST-CLASS QUESTIONS.” 
To THE EpiTor OF ENGINEERING. 

Srr,—I notice in your issue for this week a severe 
criticism of my book on the above subject, and feel bound 
to say something in my defence. 

It is very evident that your critic, whoever he may be, 
is thoroughly prejudiced against the work, which of course 
precludes any fair impartial criticism resulting. 

The object of the work was to collect together subject- 
matter connected with the extra first-class examina- 
tion questions of the Board of Trade, so that candidates 
should have in one book that which they would other- 
wise have to search for in numerous standard works. It 
was assumed that the book would be used by those marine 
engineers who had already passed the first and second- 
class Board of Trade examinations, and who would, there- 
fore, of course, have a good elementary knowledge of the 
subject. It was for this reason that I did not explain in 
the answer to question (1) why I used the constant multi- 
plier 0.7854 when finding the area of a circle, and also 
why I did not explain that the contents of a cone was 
found by a the area of the base by one-third 
the perpendicular height, it being assumed that the 
student already knew these elementary facts. The pres- 
sure on the base of a vessel being independent of the 
form of the vessel was assumed to be known by the 
student, as he would of course have studied hydrostatics, 
and every good text-book clearly explains the reason for 
this; for example, see (Goodeve’s ‘“ Principles of 
Mechanics,” pages 209 and 210, article 172. 

Your reviewer next finds fault with me for not using 
the weight of a cubic foot of water when obtaining the 
pressure on the base. I did this ly, believing that 
marine engineers would be more likely to remember baro- 
metric measurements than the weight of a cubic foot of 
water, as they have much to do with the former in their 
daily occupations. 

our critic next states that in the answer to question (2) 
T gave an erroneous definition of the specific gravity of a 
body, viz.: ‘*The specific gravity of a y expresses 
how much more or how much less that body weighs in 
comparison with an equal volume of distilled water at 
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standard temperature and pressure,” and he adds: ‘‘ The 
body which weighs 3x 62.5 lb. more than 62.5 lb. per 
cubic foot would o this definition have its specific gravity 
expressed by the number 3. This is a dangerous teach- 
ing for students preparing for examination.” 

I will only quote the fo aw 4 authorities in support of 
my definition : ‘‘ Rankine’s Rules and Tables,” page 146, 
says, “Specific gravity is the ratio of the weight of a 

iven bulk of a given substance to the weight of the same 

ulk of pure water at a standard temperature,” and on 
page 147, Rule L, it says: ‘‘Given the specific gravity 
of a substance, to find its heaviness multiply by the 
heaviness of water ;” and again on page 102, section 3, 
it says: ‘‘To convert specific gravity, as estimated in 
Britain, into heaviness in pounds, to the cubic foot, mul- 
tiply by 62.355.” ‘‘Goodeve’s Principles of Mechanics,” 
page 206, says: ‘‘Def. The specific gravity of a 
solid or liquid substance is the ratio of its density to that 
of water, or, in other words, it is the ratio of the weight 
of a given volume of the substance to that of an equal 
volume of water. The water is distilled, and the tempe- 
rature is 60 deg. Fahr.” ‘‘Twisden’s Theoretical Me- 
chanics,” page 208, article 148, says: ‘‘If we know the 
weight of a body W, and the weight of an equal volume 
of water W, the specific gravity of a body is W+ Wj,” 
and on page 3, article 5, it says: ‘‘The specific gravity 
or specific density of a substance is the ratio which its 
density bears to the density of some standard substance. 
In the case of solids and liquids the standard substance is 
distilled water at 60 deg. Fahr. To say that the specific 
gravity of cast-iron is 7.2, is to say that any volume of 
cast-iron weighs 7.2 times as much as an equal volume of 
water ; strictly speaking, both the iron and the distilled 
water being at the standard temperature.” ‘‘ Twisden’s 
Practical Mechanics,” page 2, article 3, defines specific 
gravity in exactly the same terms as the preceding 
authorities. I think you will now see that my definition 
was correct. 

In question (3) it was not asked to prove the parallelo- 
gram of forces, but only for an explanation of what is 
meant by the term, and it gives a numerical example to 
work out. This has been clearly done in the answer, 
both graphically, and by figures; the statement by your 
reviewer, that ‘‘a lot of trigonometry is presented in con- 
nection with this solution, such as,” &c., is rather exagge- 
rated, since only a few trigonometrical ratios are given, 
showing how the angle made by the resultant with one 
of the forces, that is to say, its direction, as well as its 
magnitude, may be obtained by calculations as an alter- 
native method of working tc the graphical solution given 
in the first part of the answer. 

In the answer to question (4) I gave what I considered 
the best mathematical proof of the formula required for 
solution, for although the method suggested by your critic 
may be clear to himself, yet it may not be so to a learner, 
and it is, I consider, far better to give a longer proof 
which is understood than a much shorter one conjectured. 

The inconsistency of your reviewer is amazing, for he 
complains of my being not sufficiently explicit in the 
answer to the first question, while in questions (3) and (4) 
he complains that I have explained too fully. 

In questions (5) and (7) I_ admit an error has occurred 
in the working, which will be duly corrected in future 
editions. In question (5) I assumed the piece of wood 
floating vertically, because no cross-section of it was 

iven. In question (7) the error occurred in taking the 
ength of the crank in inches instead of feet, which will 
account for the discrepancy pointed out. 

In question (6) your critic finds fault because I stated 
the laws of falling bodies, showing their application to 
the problem in question, and he suggests a method of 
working, which in reality is the same, stated directly in 
figures and without a word of explanation why he uses 
it. My reason for not proving these laws, but only stating 
them, being that I took it for granted the student using 
my book would already have learnt these during his 

revious study of mechanics when preparing for the 
coe examinations. Any well-informed student of 
mechanics would always be ready to state these funda- 
mental laws as well as to prove them. 

T regret several inaccuracies have occurred, which con- 
sidered by themselves, appear conspicuous, but which, 
when considered with the large number of questions in- 
volved, viz., 200, it would be almost impossible to avoid, 
many of the problems being complete conundrums, while 
others are, as your critic svates, ‘“‘ written with childish 
simplicity.” , 

T cannot comprehend in what sense your reviewer uses 
the term “‘crib” in relation to myself. If he means that 
T have obtained my knowledge from other sources, I am 
prepared to admit having studied most standard works, 
and have derived much benefit therefrom. If every new 
work only contained purely original matter, then the 
number of publications would be limited indeed. 

As regards your critic’s decision to fail me, he had no 
doubt made up his mind to do that before the book came 
into his hands, for reasons best l:nown to himself. 

Apologising for the length of my letter, 

T am, Sir, yours faithfull 


Epwarp J. 

London, August 10, 1891. 

[We print Mr. Davies’ letter, but we must remark that 
it only emphasises the judgment we have expressed on 
his book. With regard to specific gravity, his ‘‘I think 
you will now see that my definition was correct” is the 
most admirably blind appeal we have ever read. All the 
definitions quoted in his letter are correct, but Mr. 
Davies’, ‘Show much more or how much less” is not 
amongst them. And he does not see this! He admits 
an error—one error—in his replies to questions (5) and 
(7), but our statement is that (5) is erroneous, and (7), 
quite another question, is also gee while (22) 
referred to in (7), is likewise erroneous, oreover, the 


Mr . Davis. 





error in (5) has no connection with how the wood 
floated, and when the inches-for-feet error is corrected in 
(7) the latter answer is still erroneous. We have taken 
the questions dealt with in their order, 1, 2, 3, 4, 
5, 6, 7, so that we have not made any adverse selection ; 
had we carried our criticisms further our review would 
certainly have not been more favourable. The language 
employed in the questions published by Mr. Davies is 
such as any Government department ought to be ashamed 
of. The succeeding question, No. 8, ‘‘a piece of ma- 
chinery weighing 64 cwt. is drawn up a distance of 100 ft. 
by a uniform power of 72801b. Find the time required 
and final velocity,” is a good example of the low standard 
of English adopted. ‘‘ Drawn by a uniform power ” is, as 
Mr. Davies says, of the nature of a conundrum, written, 
however, not in “‘childish simplicity,” but in childish 
ignorance. Of course we do not blame Mr. Davies for 
this.—Ep. E.] 








THe Twrn-Screw ‘‘ NormMannia.”—The Hamburg- 
American Packet ag ag state that on the last round 
voyage, Southampton to New York and back, of their 
Fairfield-built twin-screw steamer Normannia, the out- 
ward trip was made in 6 days 17 hours 40 ‘minutes, with 
daily runs of 399, 465, 481, 486, 489, 473, and 299 knots, 
an average of 19.07 per hour. The homeward trip has 
been accomplished in 6 days 17 hours 15 minutes, with 
daily runs of 365, 422, 444, 452, 450, 447, and 41 knots, 
averaging 19.02 per hour. 


THE Junior ENGINEERING Socrety’s SumMER Excvr- 
sion.—The following is the programme of this Society : 
Saturday, August 15th: Leave London, King’s Cross, 
2.30 p.m. for Scarborough.—Monday, 17th: Visit Messrs. 
Bell Brothers’ Lumpsey ironstone mines and Clarence 
blast furnaces.—Tuesday, 18th: Visit Sir Raylton Dixon’s 
shipbuilding yards and other works at ididibedeongh. — 
Wednesday, 19th: The Hartlepools. Visit the Central 
Marine Engine Works and shipbuilding yards of Messrs. 
W. Gray and Co.; the North-Eastern Railway Docks, &c.; 
the British Metal Expansion Company’s Waka | the 
works of the West Hartlepool Steel and Iron Company, 
and of the Seaton Carew Iron Company.—Thursday, 
20th: Sunderland. Visit the docks; the River Wear 
Commissioners’ Testing Works ; the Roker Pier Works ; 
Messrs. W. Doxford and Sons’ Marine Engineering 
Works ; trip up the river in the afternoon.—Friday, 21st: 
Darlington and Stockton. Visit the North-Eastern Rail- 
way Works; the Darlington Forge; Messrs. W. Whit- 
well and Co.’s Thornaby Iron Works ; trip down the river 
in the afternoon to see the Tees Conservancy Commis- 
sioners’ improvements. Second annual dinner of the 
Society in the evening at Middlesbrough.—Saturday, 
22nd: Durham. Visit the Grange Iron Works, Durham 
Cathedral and Castle. 


Civin AND MecuanicaL Enorneers’ Socrery.—On 
July 3lst, by the kind permission of the chief engineer to 
the Great Eastern Railway Company, the members of 
this Society were permitted to visit and inspect the 
alterations at Liverpool-street Station. The Be ty, which 
included Mr. W. C. Street, hon. treasurer, F.R.I.B.A., 
Messrs. T. W. Sweet, H. Coward, S. & Court, hon. sec., 
and others, were met by Mr. T. Wilson, chief engineer, 


who showed them the plans of the works and a scale] p 


model of the new station, explaining the alterations and 
details. The works, when Enishe , will give the Great 
Eastern Railway the finest station in London, practically 
doubling the existing terminus; there will be two new 
lines of rails, one up and one down, thus giving six 
approach lines, branching out in the station into eight 
new lines along platforms for loading and unloading pas- 
senger trains, which together with existing lines and 
alterations to be made in the present station will give 20 
lines of rails in all, of which 18 will be platform lines ; 
besides a parcels office 197 ft. by 60 ft. and an addition 
to the hotel of 136 bedrooms, a large hall for holding 
public meetings and other purposes, and many large 
reception rooms. The whole work was designed by and 
is being carried out under the direction of Mr. Wilson, 
who was, it will be remembered, resident engineer when 
the existing station was being built. 


THe TAXATION OF MAcHINERY.—GAINSBOROUGH.— 
The Assessment Committee of this Union having ap- 
pointed Messrs. Hedley and Sons to revalue the factories 
and railways in {the union, a considerable feeling has 
been evoked among the manufacturers of the district 
owing to the machinery and plant used in their business 
having been included in the assessment, and a combina- 
tion has been arranged for mutual defence. The com- 
mittee having appointed Wednesday, the 5th inst., for 
the purpose of hearing the appeals against these assess- 
ments, Mr. Humphreys Davies, rating surveyor to the 
National Society for the Exemption of Machinery from 
Rating, appeared to represent the appellants. long 
preliminary discussion having taken place as to various 
technical objections raised by Mr. Humphreys Davies, 
the appeals against the respective valuations were dealt 
with. Considerable interest in the proceedings was 
aroused from the fact that objection was made by the 
appellants to the assessments of several other proper- 
ties in the union, particularly to those in the occupation 
of two members of the Assessment Committee—the 
object of this proceeding being to show the excessive 
character of the new valuation by comparison with pro- 

arty of a similar nature which was a let. The 

earing having occupied the greater part of the day, the 
committee announced their decision to reduce the new 
assessments by sums approaching 40 per cent., but it is 
believed the appellants are still dissatisfied and intend to 
proceed to the quarter sessions. 


LAUNCHES AND TRIAL TRIPS. 

On Monday, August 3rd, Messrs. Wm. Simons and 
Co. launched complete from their yard at Renfrew a 
screw nye — dredger of 450 tons hopper capa- 
city. It is fitted with the builders’ patent sand-pumping 
apparatus. This dredger is for the Nicaragua Canal 

onstruction Company, and is the second built for the 
same owners by Messrs. Simons. 


On Tuesday, August 4th, Messrs. Sir Raylton Dixon 
and Co, launched from their No. 2 dockyard, Middles- 
brough, an iron steam trawler which has been built for 
Messrs. Charles A. Marshall and Co., of Grimsby. Her 
dimensions are: Length between perpendiculars, 96 ft.; 
breadth, 20 ft. 5in.; depth moulded, 11 ft. 8 in. Her 
machinery will be fitted by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, the cylin- 
ders being 11 in., 17 in., and 28 in. in diameter by 21 in. 
—. On leaving the ways the vessel was named 

innet. 


Messrs. Sir Raylton Dixon and Co. launched on August 
4th, an iron steam trawler, which has been built to the 
order of the Western Steam Trawling Company, of 
Bristol, of the following dimensions: Length between 
perpendiculars, 96 ft.; depth, 20 ft. 5in.; depth moulded, 
11 ft.8 in. The machinery for this vessel will be fitted by 
Messrs. Worth, Mackenzie, and Co., of Stockton, the 
cylinders being 114 in., 18 in., 29in. in diameter and 
21 in. stroke. On leaving the ways the vessel was named 
Exmouth. 


The steamship Dahomey was launched by Messrs. Sir 
Raylton Dixon and Co. at Middlesbrough on August 4th 
for Messrs. Elder, Dempster, and Co., ps 5 Pate 3 The 
vessel is of the following dimensions : Length over all, 
324 ft. 9in.; breadth, 40 ft.; depth moulded, 27 ft. 5 in. 
with a deadweight carrying capacity of about 4300 tons. 
Her engines, which are to be supplied by Messrs. T. 
Richardson and Sons, Hartlepool, will {have cylinders 
23 in., 38 in., 61 in. in diameter by 42 in. stroke. 

On August 5th there was launched from the yard of 
Messrs. mage and Ferguson, shipbuilders and engi- 
neers, Leith, a four-masted steel barque named the 
Drumrock, built to the order of Messrs. Gillison and 
Chadwick, Liverpool. This vessel is the largest sailing 
ship built in the port of Leith, her net register tonnage 
being about 3000 tons and deadweight capacity 4800 tons. 


On Thursday, August 6th, the trial trip took !place of 
the steel screw steamer Essequebo, built by Messrs. C. 
S. Swan and Hunter, Wallsend-on-Tyne, for Messrs. 
Sproston, Son, and Co., of London and Demerara, for 
their mail, passenger, and goods traffic at British Guiana. 
The vessel is 145ft. over all, 22ft. 6in. beam, and 8ft. 1}in. 
moulded depth. On the measured mile a mean speed of 
11? knots was obtained, which was considerably in excess 
of a guaranteed. The engines are twin screw by the 
Wallsend Slipway and Engineering Company, Limited. 
The cylinders are 94in. 15in., and 24in. in. diameter by 
18 in. stroke. 


On the 6th inst. the new screw steamer Ramleh, which 
as been completed by Messrs. Harvey and Co., Limited, 
of Hayle, for Messrs. W. Wheatley and Co., of Liver- 
pool, proceeded to St. Ives Bay and adjusted her com- 
passes. On the following day she had a satisfactory trial 
of her machinery and in the afternoon left for Swansea to 
load. Her length is 294 ft. by 40 ft. broad, by 22 ft. 6 in. 
moulded depth, and she will carry about 3850 tons dead- 
weight when at her load draught. She is fitted with tri- 
compound engines of 1350 indicated horse-power by 
Messrs. Harvey and Co., having cylinders 23 in., 374 in., 
and 614 in diameter by 42 in. stroke, and two boilers 
14 ft. 3in. in diameter by 11 ft. long, containing 4000 
square feet of Merny | surface and constructed for a work- 
ing pressure of 170 lb. per square inch. The ship and 
machinery have been constructed under the inspection of 
essrs. Wm. Esplen and Sons, of Liverpool. 


At Linthouse, on Thursday, the 6th inst., Messrs, Alex. 
Stephen and Sons launched a steel screw steamer con- 
structed by them to the order of Messrs, Cayzer, Irvine, 
and Co., Glasgow, for the Clan Line. The vessel was 
named the Clan Macalister. The Clan Macalister is a 
sister ship to the Clan Mackinnon and the Clan Macnab, 
and is the twelfth steamer built at Linthouse for the Clan 
Line. She is of highest classification in Lloyd’s, measures 
about 2300 tons gross, has triple-expansion engines, with 
cylinders 23 in., 37 in., and 62 in. in diameter by 42 in. 
stroke, working at a pressure of 180 lb. The ship is 
intended for the South African trade. 


On Tuesday, the 10th inst., the s.s. Regnant, built by 
the Sunderland Shipbuilding ay. imited, to the 
order of Messrs. R. Conaway and Co., of Liverpool, was 
taken to sea on her official trial trip. The dimen- 
sions of the vessel are: Length between perpendiculars, 
265 ft. ; breadth, 38 ft. ; depth, moulded, 19 ft. 6 in. The 
engines are triple-compound, by the North-Eastern 
Marine Engineering Company, of Wallsend-on-Tyne, 
having cylinders 19 in., 31 in., and 51 in. diameter, Lg 
36 in. stroke. A mean speed of 114 knots was obtained. 
The ship and engines have been built under the superin- 
tendence of Mr. H. C. Ashlin, of Liverpool and London 








Great NORTHERN TELEGRAPH CoMPANY.—This com- 
pany has successfully laid a new cable between Denmark 
and France. The cable extends from the west coast of 
Jutland to Calais. It is about 375 miles in length. 
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Iv our issue of March 13 last (see vol. li., page 315) we | 


gave a few particulars of the Serpollet steam carriage 
Foe which we had the pleasure of having a run. 
We then stated that we should at a future date give 
an illustration showing the arrangement of motive 
machinery by which the carriage is propelled. Our 
illustration on the present page, Fig. 1, is a longi- 
tudinal sectional view. A is the generating tube or 
flattened pipe coil of the boiler to which reference will 
be more particularly made presently. Bis the engine 
which has two cylinders but which does not call for 
any special description, being an ordinary well-made 
non-condensing engine. The cylinders are each 29 in. 
in diameter by 3,%, in. stroke, the working pressure 
being 601b. C is the starting lever by which the 
pump D is worked, as will be explained later. Eis the 
engine feed pump which supplies the boiler when 
the machine is at work. F is the device by which the 
engine is stopped or started and its speed controlled. 
G is the steering handle. H is the firedoor through 
which the fuel descends automatically on to the grate. 
Tis the funnel through which the products of combustion 
and exhaust steam are ejected at the rear of the carriage. 
J is a tompion which covers the aperture through 








Fig. 4. 
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SERPOLLET STEAM CARRIAGE. 
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| which the fuel is supplied to the coke locker. The 
tank for holding the feed water is shown by a, J, ¢, ¢. 
The boiler, as will be seen, is of the type invented 
by M. Serpollet, such as exhibited by him at the 
Paris Exhibition, and illustrated in Figs. 4 and 5, 
but has been modified to suit the requirements of 
the case. In this case the flat pipes are surrounded 
by iron castings which serve to retain the heat and 
supply a “‘ flywheel” to the boiler. The example 
illustrated is composed of three coils of flattened steel 
tube, a section of which is shown in Fig. 2. A plan of 
the coil is shown in Fig. 3. The opening through the 
tube, forming the water or steam space, is but ,'; in. 
wide, and this naturally gives a large heating surface 
compared to the content of water. There is no storage 
poet big for the water, the feed being pumped in 
stroke by stroke to meet the steam required by the 
engine, so that if the feed pump stop, the engine ceases 
working at once. In the carriage steam of 550 deg. to 
600 deg. Fahr. is used. Of course it is very much 
superheated. Upon starting, water is forced into the 
boiler by means of the hand pump D worked by the 
handle C. A stroke or two is sufficient to give steam 
enough for the purpose, after which the engine takes 
up the action. The water goes first into the bottom 
| coil and from thence to the two upper coils in turn. 
|There is no steam and water separator to this 
boiler, but the feed is so regulated that no more 
water shall be pumped in than can be evaporated, 
jso that the steam is always delivered to the 
engine in a superheated state. This appears a 
somewhat dangerous mode of procedure, for it is very 
easy to destroy the balance between heat units given 
off from the furnace, and feed water supplied. It will 
be easily understood that with coil boilers the failure of 
the pump for a stroke or two—through leakage past 
the valves, or air—will lessen the feed supply and 
thus cause a far higher degree of superheating than 
that present with a normal feed supply. On the other 
hand, a foul grate and consequently less quantity of 
heat from the furnace, might result in allthe water not 
being evaporated, and in that case the engine would 
suffer. For thesereasons ithasalwaysappeared tousthat 
a coil boiler with anything approaching so small a steam 
and water content must necessarily have a separator, 
| but M. Serpollet assures us that his boiler works with 
| perfect success, and certainly the small boiler in the 
|steam carriage gave most satisfactory results on a 
| recent occasion when we had an opportunity of seeing 
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it im practical operation. In this case the fuel is sup- 
plied to the grate by a simple process of automatic 
stoking. Coke is filled into a receptacle at the side of 
the boiler, and gradually shaken down on to the bars 
through the aperture H. 

The gearing by which the power is conveyed to the 
driving wheel of the carriage is plainly shown in the 
engraving. There is a balance gear to allow the car- 
riage to turn with facility. Theexhaust steam is con- 
veyed to a ‘‘silencer” placed on the top of the boiler, 
and is there superheated so as to render it invisible, 
and from thence escapes through the orifice I; there 
being a steam jet in the chimney, as shown, which is 
just sufficient to give the necessary down draught. 

Vhen the fire is first lit a temporary chimney is 
shipped at the top of the boiler. The feed water tank 
carries enough water for a 20-mile run; whilst bunkers 
hold enough fuel for 40 miles steaming. 

There is no steam valve to the engine, but when it is 
required to stop the engine the feed water is diverted 
to the tank instead of being sent to the boiler. This 
naturally causes the steam supply to cease, and the 
action is so quick that it has practically the same 
effect as if steam were shut off in the usual way; in 
fact the control which the operator has over the car- 
riage is one of the notable features of thedesign. The 
speed of the carriage is also regulated by the supply of 
feed water. When it is required to go faster more water 
is injected into the boiler, and more steam is conse-, 
— made; when a slower speed is wished for a 
part of the feed is returned to the tank. This opera- 
tion is effected by the valve F, which is worked by a 
handle attached to the steering lever G. When the 
handle is in one position the whole of the feed 
goes to the boiler, when in the opposite position 
the whole returns to the tank ; the intermediate posi- 
tions naturally give intermediate speeds. It is evi- 
dent M. Serpollet does not fear superheating. The 
various pipe connections are, toa great extent, shown 
in the engraving by dotted lines of different kinds and 
may be easily traced. There is, however, an alterna- 
tive method of controlling the vehicle. This is through 
a clutch arrangement by shifting which the driving 
gear can be made to run loose. By means of this 
clutch two different speeds of driving can be obtained, 
the lower gear being used up hill or over bad roads, 
The respective speeds are 4 to 1 and 10 to 1, the motor 
being the faster. The weight of the carriage with full 
load of coal and water is ps 1} tons. The boiler is 
designed to evaporate 175 lb. of water per hour, and 
steam can be raised in 20 minutes. 

The Serpollet carriage has been running in France 
for two years; making trips from Paris to Lyons, 
Bordeaux, Lille, and many other places, Though all 
kinds of water have been used for the boiler it has 
never become choked ; a fact which the inventor at- 
tributes to the great rapidity with which the steam 
and water circulates. There is, however, an arrange- 
ment by which dilute acid can be injected into the 
boiler if required. There are several of these carriages 
now running in Paris, Lyons, and other parts of 
France, and a good many more are in the course of 
construction. Orders are also being executed for 
various French, Dutch, and Spanish colonies. In 
Paris the speed is limited by law to 10 miles an hour, 
but as high a speed as 25 miles an hour can be attained. 
It is said that no accidents have happened through 
horses becoming frightened. 

The carriage is being introduced into this country 
by Messrs. J. and O. C, Pierson, of 103, Rue Lafayette, 
Paris. Whether these gentlemen will succeed in 
poner | through our insular prejudices against steam 
on public roads remains to seen, We sincerely 
wish them success, 
under control than any horse-drawn vehicle, and 
there is nothing in its appearance which should cause 
a fairly well-broken horse to become frightened. We 
understand that an order for a couple of the Serpollet 
carriages has just been received from Calcutta, and 
doubtless others will follow for countries where the 
law does not prohibit their use. 


The carriage is yen J more 
e, 





INDUSTRIAL NOTES. 

THERE appears to be a good deal of unrest in con- 
nection with several branches of labour, although actual 
disputes are not so rife as they were a year ago. The 

resent feeling of unrest is to some extent that which 
finds expression in a falling market, when uncertainty 
takes the place of confidence. The effect is seen in 
two diametrically opposite ways, by the exercise of 
more prudence among the more reflective of the 
workers, and by even more recklessness among those 
whose mission it is to preach discontent. This feeling 
has been admirably illustrated in the recent conferences 
of the carpenters and joiners of London; the more 
reckless urged an extension of the strike over a larger 
area, and nominated thirty other firms to be assailed 
at the close of last week. The more prudent resisted 
the proposal, and carried the day, as prudence gene- 
rally will when backed by firmness, oak supported by 
union funds. Those who are responsible for finding 
the cash with which to support the army of men on 





strike, begin to understand the extent of that responsi- 
bility, impressed thereto probably as much by timidity 
as by forethought as to the consequences. The same 
thing is becoming more and more manifest in the ranks 
of the ‘‘ new unionists,” as they delighted to call them- 
selves a year or two ago. They have toned down in 
all directions; we hear less of aggressive unionism ; 
defence, not defiance, is now the role, and indications 
are not wanting of the possibility of defensive action 
being rendered necessary at no distant date. Then 
will come the trial, and the test of the “fighting 
machines,” constructed with such a flourish of trumpets 
two short years ago. As the strain increases on the 
out-of-work fund of the older unions, its value is again 
appreciated, even by the newer converts to the provi- 
dent side of trade unionism. 


The monthly report of the ironfounders for August 
shows that the current of trade has changed, and is 
changing. For the first time extending over a long 
period the space opposite the expression ‘‘very good,” 
as applied to the state of trade, is wholly vacant; 
but, beyond that indication, the actual figures under 
all the other heads are not as yet discouraging. The 
number of places whose trade was ‘‘ good” to ‘‘slack 
or dull” was 103, employing 13,113 members, as 
against 101, employing 12,909, last month. From 
very slack to very bad there was a further decrease 
from 16 places last nionth, employing 2097, to 14 places 
this month, employing 1852. The actual decline is 
not, therefore, felt so much as it is indicated. The 
number on donation had, however, increased from 607 
last month, to 675 this month, an increase of 68, but 
there was a decrease on the sick list of 114, and of 16 
on other benefits ; the net decrease on the funds being 
53. Not a single member is returned as being on 
strike benefit for the past month. The total member- 
ship is about 15,000, while the total funds at present 
in hand amount to over 50,190/., the month of July 
marking a further addition of nearly 6487. The union 
is just now discussing the question whether it shall 
admit into it men of a lower grade than the skilled 
moulder, with only a partial participation in the high- 
class benefits provided by the union. If the members 
vote for the admission of the less skilled, probably the 
men will be able to control the wages for some little 
time to come, with even better prospects of success 
than without such admission, but the whole trade will 
probably fall to a lower level at no distant date, so 
that the policy is, at least, questionable from a skilled 
workman’s point of view, and not less questionable 
from an employer’s point of view. The ironfounders 
have voted a levy of 3d. per member to the carpenters 
on strike; this will result in a grant of about 200/. 
A census of the trade shows that the total number 
working at it is about 31,355, of these 15,006 were in 
union, 9142 not in union, 5709 boys, and 1498 core- 
makers. 


The monthly report of the Associated Blacksmiths 
shows no serious falling off in trade, only 62 members 
having received idle benefit inthe month. In only one 
town is the state of trade described as *‘ bad,” namely, 
Whitehaven, and only two “very good,” namely, 
Springburn and Londonderry. All the others are 

ood, moderate, steady, fair, or declining to dull. 
Three members only are returned as being on strike. 
The number of members and the amount of funds 
show an increase over the previous month. The 
society has determined to send two delegates to the 
Trade Union Congress, and has voted 8/. 88, as a 
donation, and also 6/. to the Iron Trades Federation. 
The strike of the rivetters and others at Govan having 
affected some of the members, the Council resolved to 
support the men thus thrown out of work, though the 
society abstains from pronouncing any opinion as to 
the strike itself. _The Aberdeen members are seekin 
to restore the 51 hours per week system which ha 
been won, but was lost again when trade was bad in 
the district. The Council, however, dissuade them 
from any further agitation at present, in view of the 
fact that the relations of capital and labour are some- 
what strained just now, especially in various parts of 
Scotland, and particularly in the engineering, ship- 
building, and cognate iron trades. 


The strike at Messrs. Kynoch’s Ammunition Works 
at Birmingham was partially settled at the close of 
last week, some 2000 hands resuming work, but about 
80 of the original strikers refused to go in, pending a 
complete settlement of the points in dispute more 
particularly affecting them. Those matters were dealt 
with by the directors specially on Monday last. The 
condition of things was such, the chairman stated, 
that some 600 hands would have been wholly stopped, 
perhaps permanently, had not the dispute been finally 
arranged. The close of the strike was celebrated by 
a band of music parading the neighbourhood of the 
works. 

The condition of affairs on the Clyde is somewhat 

culiar. The appeal to the entire body of the members 

as, it appears, resulted in a majority of 9000 in favour 





of the men on strike, and of course adverse to the exe- 
cutive of the union. The employers held a meeting 
with a view, it was stated, of deciding to lock out the 
whole of the men in the shipyards; but the meeting 
ended without coming toa decision. Even the 5 per 
cent. reduction is not enforced, but this, of course, is 
keeping faith with the agreement made with the exe- 
cutive of the union. It is said that the contemplated 
lock-out was averted because such a step would at 
once place the whole of the men on the funds of the 
union, and prolong the struggle. The oddest thing 
about the strike is the apparent indifference of the 
— as to whether the men resume work or not, 
and of the executive of the union as to whether the 
men win or lose, sink or swim. The officials have not 
even visited the place since the men went on strike. 
Even the public take little interest in the dispute. But 
the workers in the district, as a rule, side with the 
men, and some freely support them. On the other 
hand, a large number of men not personally concerned 
in the dispute are thrown out of work by it, and will 
have to remain out as long as the strike continues. 
Others who are not stopped are inconvenienced and 
some are on short time. The effect of the stoppage is 
being felt in the local steel trade, the pressure for 
delivery of steel plates, angles, &c., is almost entirely 
stopped by the suspension of work at the shipyards. 
Unless some ee place at an early date the 
consequences will be serious to some thousands of men 
in the Clyde district, and at adjacent works which are 
dependent upon the shipbuilding industries for their 
general activity and output. Meanwhile money is 
coming in for the men on strike, so that out of mere 
stubbornness the dispute may be prolonged. 


The condition of the engineering and cognate trades 
throughout the Lancashire district manifests little 
change. Activity is moderately well maintained in 
most branches of the varying industries, the leading 
firms having sufficient work in hand to keep them well 
engaged for the present. The stationary engine 
builders are also generally tolerably well supplied with 
orders, the machine toolmakers being very much in 
the same position, and the principal machinists in the 
several localities report a fair amount of work coming 
in. Some of the locomotive firms are, however, only 

uiet, especially as compared with other branches. 

enerally speaking, although there is a fair amount of 
work on hand and in prospect, sufficient to keep the 
establishments fairly well employed, the complaint is 
that new orders are insufficient to replace those running 
out or nearing completion, except in some special de- 
partments. There is, moreover, a steadily lessening of 
prices, which one fact alone tells its own tale of pro- 
spective decline at no distant date. With the excep- 
tion of the strike in the stove-grate trade, the district 
is pretty free from trade disputes in connection with 
engineering and the cognate industries, there being an 
evident desire not to provoke friction. 


One cannot but regret that the August holiday was 
selected as the day on which to import men from Scot- 
land and other parts of the country, to take the places 
of those on strike at Openshaw. Had it not been holi- 
day time, the probability is that no disturbances 
would have occurred, as it was the proceedings almost 
resulted ina riot. However, the passions cooled down 
by the end of the week, the more prominent of the 
leaders having been prosecuted for their violence. 
The men who were imported were induced to leave 
work, and the shops were thereupon closed until the 
dispute is settled. The Stove-Grate Workers’ Union 
paid the fares of the men back to Glasgow, or such 
other places as the men came from, or agreed to return 
to on leaving Manchester. 


In the Sheffield and Rotherham district trade was 
very quiet during the holidays, nor was there any 
— activity to recommence work, except in 
certain branches of trade, or where some orders were 
still under completion. Very little fresh business was 
started, the home markets, as well as the foreign and 
colonial markets, being very quiet. But although 
fresh business is not active there is no anticipation of 
any great decline in production, because stocks of all 
kinds are low, the demand being so great that no 
stocks of any considerable extent have accumulated. 
The men generally are therefore employed upon stock, 
which will keep them going for some time to come. 
The cry: trade, makers of marine shafting, 
flues, &c., are pretty busy with orders on hand ; in 
most cases they have sufficient for months to come ; 
but railway work is not quite so active, indeed there 
is quite a lull in the railway branches of trade in the 
locality. Some of the lighter trades are not so busy, 
although some firms have a sufficient weight of work 
on hand to keep them going for some months. With 
respect to raw material some manufacturers seem to 
expect that prices will be lowered, but makers state 
that they are as low as they can be at the present 
rates of wages and of the price of fuel. It is pro- 
bable that the wages question will crop up later on, in 
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the autumn, unless there is a change for the better in 
the condition of some of the trades. 





At the last meeting of the Midland Wages Board it 
was agreed that the old rates should be maintained 
for the ensuing two months at the rate of 8s. 3d. per 
ton for puddling ; thus maintaining the 6d. per ton dif- 
ference compared with the North of England rates. 
The Board also agreed not to call a meeting to confirm 
the accounts if no change in the rates were the result 
of the accountant’s investigation of the prices. The 
business was merely formal. 





In the Cleveland district some disturbed condi- 
tions were manifest during the past week; nearly 
suddenly, the price of iron fell 1s. 6d. per ton in buyers’ 
rates, and nearly as much in sellers’ rates, at a time 
when there was apparently more regularity in the 
market. It was doubtless due to ‘‘ operations” rather 
than to actual business. In some respects the condi- 
tion of the labour market gets gloomier instead of 
brighter. The difficulty with the engineers, cranemen, 
boilermen, and firemen is becoming most acute, the 
probability being that there will be a stoppage on a 
large scale. The men refused to accede to 64 per cent. 
reduction as other men had done under the sliding 
scale, with the result that notices have been given to 
terminate all contracts at the end of the current week, 
unless the reduction is agreed to. The notices affect the 
men employed at Messrs. Bolckow, Vaughan, and Co., 
Clay Lane Iron Company, Consett Company, and Bell 
Brothers, Port Clarence Works, so that the stoppage 
will be very serious unless it can be averted. The 
general secretary of the men has made matters worse 
by a very violent speech, in which he threatened to 
paralyse the whole of the industry of the North of 
England. This action is much condemned. 

At the Eston Steel Works matters are no better. 
There is no sign of improvement at those mammoth 
works in any way. Many thousands are out of work 
in the district, while others are only working short 
time. 





The Labour Commission have finished up their 
labours for the session, and will meet no more for some 
months. The recent evidence has been more closely 
to the point as compared with the earlier evidence, but 
there appears to be no one able to bring out in distinct 
outline the points at issue. Indeed one asks, Is there 
any distinctive point at which the Commission is driv- 
ing? There does not appear to be any definite object, 


good or bad, in the investigation; no one seems to | an 


know whither it is tending. The evidence, it is said, 
will not appear till the Commission closes, unless it is 
asked for by the House of Commons. But by that 
time the object of the Commission will be forgotten, if 
object it had. 





It is expected that Mr. Burt, M.P., will be the 
chairman of the Newcastle Trades Union Congress, 
the first week in September, in which case the presi- 
dential address will be above the average, and the con- 
gress will scarcely degenerate into a bear garden. The 
voice of Durham and Northumberland will be very 
distinctly heard in the deliberations and be felt in the de- 
cisions arrived at during the week. Liverpool will be 
forgotten in the more prudent resolves of the Tyneside 
representatives, 





The tramway men got their concessions so as to 
avert a strike similar to that of the ’busmen, so the 
directors state ; but they tell their shareholders that 
dividends will suffer next half-year. Meanwhile the 
receipts of the General Omnibus Company show an 
increase more than sufficient to make up for the 
increase of wages or the shorter hours. The change 
has been a gain to the company. 





THE TREATMENT OF SEWAGE. 
The Removal of Sewage after Leaving Buildings.* 
By Reeinatp E. Mippieton, Mem. Inst. C.E. 


THE writer proposes, in the following remarks, to give 
a short description of different systems for the removal 
of sewage matter from houses and streets to the sea, to 
land, or otherwise ; he desires to set forth as simply as 

ssible the difficulties attendant on each system which 

as been adopted in the endeavour to find an efficient, 
economical, and rational means of removing sewage from 
its point of origin to that of disposal. 
he system of sewerage which has been most generally 
adopted in this country, and which has existed from the 
earliest times, is that of large sewers calculated to admit 
of the passage of all the sewage matter and storm water 
which the district receives, 

So long as it was possible to turn the sewage thus 
collected into the nearest river or stream, or into the sea 
direct, this system of large sewers was the natural 
Sequence of such disposal, but the injurious consequences 
of this course having become apparent, in the dangerous 
pollution of rivers and streams, and the offensive condi- 
tion of the seashore in many places, whereby the country 
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was to a considerable extent deprived of its most natural 
and least artificial source of water supply, it became 
necessary to enact that sewage matter shall not be turned 
into rivers unless it has been previously rendered in- 
nocuous, and this enactment has obliged engineers to 
consider the most economical and efficient means of 
transporting sewage to much greater distances than was 
formerly thought necessary, and as storm-water forms a 
very large proportion of the mass of sewage to be carried, 
one of the first questions to arise was as to whether the 
sewage matter might not be separated from the storm- 
water, and each disposed of in a different manner. 

The systems to which attention is called and which 
have been tried with the object of meeting these require- 
ments are the earth system, the pail system, the system 
of sealed cesspits, and separate system. 

The first-named system fails because it is impossible to 
insure its proper use, because urine and slop water are 
frequently mixed with the dry earth, which then ceases 
to be a disinfectant, and because it does not deal with 
the kitchen and bath water, with soap and fat, which 
must be turned into cesspits to ferment, or into water- 
courses to pollute them. 

The pail system is an outcome of the earth system, and 
need not be more particularly referred to. 

In the sealed cesspit system the sewage matter is 
discharged into what purports to be an hermetically 
sealed cesspit, and is removed by pumping into specially 
constructed sewage tumbrils, and is carted away and 
deposited on land. It is clear that when any discharge 
is made into the cesspit the gases of fermentation come 
out by the same passage. The removal into the tumbrils 
is also offensive, and the system is not believed to be a 
successful one, though it has been largely used abroad. 

The most important of the proposals which have been 
made is that of separating the sewage proper, that is to 
say, the feeces, the urine, fat, soap, kitchen water, and 
the water of transportation from the storm-water, return- 
ing the latter to the nearest watercourse and only trans- 
porting the former to a distance, where it may be treated 
on land, chemically, by precipitation, by electricity, or 
by two or more of these systems combined, the effluent 
being then returned to the watercourse. 

Under the conditions which exist in this country the 

roportion which the sewage matter at its maximum 
ou to the storm-water at its maximum is probably 
about 1 to 25, while in tropical countries this proportion 
is greatly exceeded, while the duration of the rainfall is 
much concentrated, and the length of the time during 
which there is no rain is correspondingly increased. 

Assuming the above figures to be correct, sewers to 
carry storm-water must be twenty-five times larger than 
where sewage only is to be transported, these dimensions 
must be much increased when the rainfall is tropical, 
and these same sewers will in time of drought be almost 
empty, the rate of delivery in them will be very slow, 
they will become foul to an excess, and must be dan- 
gerous to health, especially under tropical conditions of 
great heat, and long periods of continued drought. 

When brought face to face with these facts it seems to 
be almost obvious that the sewage proper should be dealt 
with alone, and that the storm-water should be separated 
from it, more particularly as the heavier portion of the 
matter to be transported, and that which is most apt to 
produce deposits and obstruction is introduced into the 
sewers with the storm-water ; the question, however, is 
not quite so clear as it seems to be at first glance. 

The advantages which the separate system offers appear 
to be: 

1. The use of very small sewers. 

2. A fair amount of regularity in the amount of sewage 
passing through the sewers, which will not vary greatly 
either in quantity or quality, and which will at certain 
known times in eneee da carry a known maximum and 
minimum of sewage. 

3. The gradients can be arranged to give a minimum 
rate of flow which shall not allow of deposit. 

4. Where pumping has to be employed, the volume to 
be pumped is reduced to a regular diurnal unit as against 
a quantity which may vary in the proportion of from 1 to 
25 or more, according to the rainfall, and which neces- 
sitates the use of pumping machinery, tanks, and other 
appliances calculated to deal with the larger er Bt 

5. The comparatively small alteration of level of the 
sewage matter in the sewers, and the fact that the varia- 
tion in the rate of flow would be reduced and the 
average rate made higher, should tend to reves pres- 
sure from the evolution of gases, and should shorten the 
time of delivery, and, therefore, that in which fermenta- 
tion can take place, and should tend to health. 

6. The heavier matter, such as road scrapings, coal 
dust, &c., is not passed into the sewers, but into the 
watercourses, and the former should, therefore, be main- 
tained free from deposit with great facility. 

7. From the small size of the sewers and the compara- 
tively regular flow of sewage in them, they offer great 
facilities for more thorough and regular ventilation than 
has been hitherto found possible in the larger sewers. 

Against these advantages must be placed the increased 
complication of the drainage system, not as a whole, but 
in the streets, and the fact that as the gradients of drains 
of small size must be steeper than of those which carry a 
larger volume, the height through which the sewage has 
to be pumped, where pumping becomes necessary, will be 

ter than for large sewers though the quantity to be 
dealt with is much less, the proportion can, however, be 
only decided for each particular case. 

The separate system appears to offer many advantages 
for the collection of sewage, in very flat districts, in re- 
ceivers, of limited capacity, placed at comparatively short 
distances apart, whence it may be discharged or pumped 
to a higher level by steam power or by water or air pres- 
sure supplied from a central station, It is thought that 





tl 


the use of air is most advantageous for this purpose, as 
very much smaller pipes can be used for its transmission 
than is possible when water is employed as the motive 


power ; a speed of 60 ft. per second being quite admis- 
sible when air is used, while 3 ft. per second would be 
about the limit for water, and there is no shock with the 
first-mentioned form of power, while there is considerable 
shock with the second. The efficiency obtained with the 
use of compressed air is considerable, and might, it is 
thought, be greatly increased by its more careful and 
scientific employment, both as regards the construction 
of receivers, the height of the lift, in the compressing 
machinery, by the reduction of waste space, and”in heat- 
ing, and by the expansive use of the air. Where water is 
used as the motive power, space must be provided in the 
sewers or watercourses for the exhaust water, while the 
air may be discharged into the sewer without taking up 
useful s , and may serve to ventilate it. On theother 
hand, this air, which has been in intimate contact with 
mwege matter (presumably, however, little fermented) 
ma discharged into the streets through some opening, 
and may become a source of danger. 

The writer wishes to call particular attention to the 
necessity which exists for considering each locality on its 
own merits and conditions, and for providing a system 
of sewerage which is applicable to those conditions. The 
same sewers which may do very well in a hilly country 
are not adapted to one which is flat. A system which is 
successful in a temperate climate, where the rainfall is 
moderate and much diffused, is not necessarily adapted to 
a tropical country, where the heat is great, and the rain- 
fall is excessive and concentrated. 6 separate system 
is, no doubt, not universally applicable, but the writer 
believes it to have many advantages which only require 
consideration to be recognised. 








TYPES AND PROPORTIONS OF MER- 
CANTILE STEAMERS.* 


On the Alterations in the Types and Proportions of Mer- 
cantile Vessels, together with Recent Improvements in 
their Construction and Depth of Loading, as affecting 
their Safety at Sea. 

By Mr. B. MarrTE.L, Chief Surveyor of Lloyd’s Register, 

Vice-President. 
(Concluded from page 169.) 

Havine thus briefly described the principal types of 
vessels employed in general on over-sea trade, the 
following Table, giving the number of each type con- 
structed in the years 1875, 1880, 1885, and 1899, may be 
of interest as showing the favour in which each is held by 
shipowners : 


























Type of Vessel. 
; Part 
One and | Three | Well | Spar Awning " 
Year. ltwoDeck., Deck. | Deck. | Deck. | Deck. | Awning 
1975) 41 | 40 | 39 6 Ser pepe tg 
1330} 43 | st | 108 7 12 
1885 | 43 21 64 20 5 P 
1890 | 37 | 68 | 163 46 16 50 





This Table omits all vessels of special type, such as tugs, 
river and coasting service vessels, &c., and it is interest- 
ing to note that while the ‘‘tnree-deck” vessels repre- 
sented 31 per cent. of the whole in 1875, they had fallen 
to 18 per cent. in 1890, while in the same period the ‘‘ well- 
deck” vessels had increased from 30 to 43 per cent. The 
exact figures are as follows: 
Percentage Built of the Two Types, as compared with the 
pane: Number of Vessels Built for Ordinary Cargo 
Trades. 





‘*Three-Deck ” Vessels. 





Year. | “* Well-Deck” Vessels. 
per cent. per cent. 
1875 30 31 
1880 43 32.3 
1885 41.5 13.6 
42.9 18 


1800 | 





It is thought by some that types of vessels are intro- 
duced empirically, but those who are practically ac- 
quainted with the subject understand that all such altera- 
tions from previous standards are the results of commer- 
cial experience or expediency to meet special require- 
ments. 

It is only necessary to consider what influences a ship- 
owner in selecting the most fitting type of vessel for the 
purpose of trade in which it is intended to employ it, to 
see the bearing of the above remarks. ; 

It is naturally of great importance to him, in contract- 
ing for a aod for a particular trade, that he should 
obtain in the vessel just sufficient space to carry his cargo, 
and that with that cargo the vessel should not have an 
unnecessarily large freeboard, having regard to her 
strength of construction ; for example, an awning-deck 
vessel would be an unprofitable vessel to carry cargo as 
heavy as coals, as large spaces would be left unoccupied, 
while a “‘ three-deck” vessel would be unnecessarily strong 
to carry wool or tea, as when completely filled her free- 
board would be considerably greater than necessary for 
safety. 

With such cargoes as pig iron or ore, it is, of course, 
impossible in any type of vessel to fill all available .) 
8 , but with the majority of cargoes a vessel may t 
chosen among the types to which I have alluded that will 





* Read at the thirty-third session of the Institution of 
Naval Architects. 
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fulfil the two conditions of having (first) the suitable 
cargo capacity, and (second) the suitable deadweight 
capacity. 

n order to make this clear I have taken the cases of 
several vessels of different types, with a view to as- 
certaining the type best suited for different sorts of 
mae of varying specific gravity, and with the following 
results : 

If the weight of cargo to be carried is, say, about 3000 
tons, the machinery that usually adopted as to weight and 
space occupied, and the form such as will give a tonnage 
coefficient of about .78, the ‘‘ three-deck” vessel will be 
most suitable if the cargo is of such a density as to require 
from 50 to 52 oubic feet of space to the ton, re of 
course, with the extent of the deck erections fitted. With 


cargoes occupying about 58 cubic feet to the ton, the | —-— 


‘* spar-deck” vessel would be most suitable, as being prac- 
tically filled when the vessel is down to her load-line. 
The “‘ well-deck” vessel will be found suitable for a con- 
siderable range of cargoes, according as the length of the 
‘** well” is increased or diminished. ‘Thus, with a ‘‘ well” 
about one-fourth of the length of the vessel, the most 
suitable cargo will occupy about 55 cubic feet to the ton. 
If the ‘‘ well” be decreased to one-tenth length, cargo 
occupying 56 cubic feet to the ton would be required to 
fill the vessel, if the crew are berthed in the forecastle, 
reducing to 54 cubic feet if the forecastle be left open and 
the crew berthed in the bridge. 

Lengthening the ‘‘ well,” ag accompanied by an 
increase of freeboard, will reduce the space required per 
ton weight until cargo as heavy, or heavier, than that 
required in ‘‘three-deck” vessels will be required to load 
the vessel to her deepest draught. In an ‘‘ awning-deck” 
vessel, allowing for the space between decks for the 
accommodation of the officers and crew, cargo ry 4 
mer 62 cubic feet to the ton would be required to fill the 
vessel, 

With different sizes of vessels and with variations in 
the coefficient of fineness, these figures would vary, but 
it would not be difficult, with the resources of a large 
shipbuilding establishment, to construct tables from 
which the most suitable vessel for any particular trade 
could be taken at a glance. 

From the foregoing it will be seen that to carry cargoes 
of high specific gravity, no vessel is so suitable as the 
** three-deck” vessel, and the construction of vessels of 
other types for such service has no doubt led in many 
cases to overloading, the large empty spaces left after a 
suitable amount of cargo has been taken on board being a 
great incentive to those in command to increase the 
amount of cargo carried, and thus to load the vessel down 
to a dangerous condition. 

The figures given above allow for all available space 
heing filled with cargo such as coal or grain. The space 
occupied by beams, pillars, and keelsons has been 
neglected, and where the cargo is in the form of bale 
goods, &c., some further space is necessarily wasted, but 
an approximate estimate could easily be made with any 
definite cargo of the space required. My object has been 
merely to draw attention Arg fact that for each trade 
there is a most suitable type of vessel. 

Having made these ay remarks on the designs of 
various classes of vessels, I would briefly allude to the 
alterations which recent experience has shown to be de- 
sirable in their construction, and which have been made. 
I had the honour in the year 1877 of reading a paper 
before the members of this Institution at Glasgow, in 
which I described a new mode which had been adoptei 
for longitudinally framing the bottoms of vessels. The 
late Mr. W. John, in an able paper read here in 1830, 
dwelt more fully on this substitute for transverse framing, 
and also on the adoption of web frames, for providing 
transverse strength as a substitute for beams, 

Since that time both of these plans have been developed 
and matured, and specific rules have been framed and 
issued by Lloyd’s Register Committee for carrying these 
modes of construction into effect. A large number of 
vessels of all sizes have been built on these principles, and 
after careful observation as the vessels have returned 
after performing long voyages fully laden, experience 
shows that the principles are sound and the practical 
results satisfactory. Other alterations consist principally 
in local strengthening and arrangement of materials, the 
result of experience, and the substitution of steel for iron 
with modified scantlings. Much might be written on 
this subject, but the prescribed length of this paper will 
not admit of more extended remarks. An alteration 
which has given considerable satisfaction has been in the 
arrangement of materials in the upper works of ‘‘ well- 
deck” vessels. It was the practice to place at the gun- 
wale all the additional strength necessary to counteract 
the stresses brought on the upper works of these vessels, 
while the scantlings of the superstructure were compara- 
tively very slight. As, however, these erections became 
increased in length, extending over a great proportion of 
the whole length of a vessel, the stresses brought on the 
extreme upper height of these yey vely slight super- 
structures caused some of them to k down, whilst the 
main hull remained intact at the gunwale. A modifica- 
tion was, therefore, considered desirable, and instead of 
concentrating the strength at the gunwale, the doubling 
strake at this part was, in vessels of the usual proportions 
now built, dispensed with, and this material spread over 
the upper works in the form of thicker plating and fitting 
an iron or steel deck on the top of the long superstruc- 
ture; this, together with increased rivetting, has much 
improved this type of vessel and enabled them to perform 
their work in the most satisfactory manner. At the same 
time, the junctioa of the raised quarter deck with the 
bridge has been improved by a ing the decks at this 

rt to the extent of two or three frame spaces, and also 

y increasing the number and strength of the water-tight 
bulkheads in all large vessels. Other improvements of 
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In order to eliminate as far as possible the losses due to exceptionally bad seasons, the average ratio of the losses to total 
number of vessels employed are given in the last column of this Table over three periods of four years, The increase in these 
numbers shows clearly the diminution in the losses in recent years. 


Seagoing Vessels (Steam and Sailing) on the British 
Register, showing the Yearly Variation as to Number 
and Tonnage. 


Steam Vessels of Sailing Vessels of 
200 Tons Net Re-| 300 Tons Net 


gister and above, Register and above. Total. 





Num- | Num- | 


hevigt et her ict et 
Tonnage. Bacon 3, | Tonnage. eck of Tonnage. 





1878 
1879 
1880 
188L 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 


3636 
3431 
3203 


2,096,172 
2,266,878 | 
2'530,173 
2,851,377 
3,216,287 
8,578,197 | 
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| 2,810,129 


| 23257,945 
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various kinds, such as deeper and stronger hatch coam- 
ings, and the general adoption of iron for all deck fittings, 
instead of wood, thus adding to the safety of these vessels, 
have been made, but it is considered unnecessary to dwell 
upon them in detail. 

As previously remarked, the question of sailing ships 
needs only a few words. The principal feature notice- 
able is that of the continually increased size of this type 
of vessel. It was thought by many some years ago that 
the days of sailing vessels were numbered, and that it 
would be impossible for them to compete successfully 
with steamers even on long voyages, and yet notwith- 
standing the oe development of steam tonnage in the 
trade with the antipodes, and the great economy of 
working caused by the introduction of triple-expansion 
engines, the tonnage of sailing vessels built has yet been 
well maintained. In both 1889 and 1890 over 100,000 tons of 
steel and iron sailing vessels have been added to the 
British Registry ; while at the same time the average size 
has been continually increasing. In the three years 1880, 
1881, and 1882, the average tonnage of steel and iron 
sailing vessels constructed was 1234 tons; this had in- 
creased to 1303 tons during the period 1884, 1885, and 
1886, and during the last three year, 1888, 1889, and 1890 
the average tonnage of sailing vessels built was 1561. 

Vessels with four masts, both ship and barque rigged, 
have been common now for some years, while several 
sailing ships capable of carrying 6000 tons of deadweight 
have recently been built, and are reported to have ful- 
filled the expectations of their ewners. 

Arrangements for building a sailing ship to carry 7000 
tons of deadweight are being made, having five masts, 
and with an auxiliary engine fitted in the after part to 
provide against calms, and to enable her to reach the dis- 
charging berth without the aid of a tug vessel. 

The general tendency in the principle of construction | 
of sailing vessels has been to dispense with tiers of beams, | 
and to compensate for this loss of transverse strength by | 
pant a series of web frames throughout the length of the | 
vessel. Great advantage is gained in this mode of con- | 
struction in effecting greater rapidity in loading and dis- | 
charging, and insuring homogeneous cargoes filing the | 
hold and preventing shifting, whilst decks and stringer | 
— prevent this from being efficiently carried out. | 

evelopment has also taken place in making provision | 
for water ballast, both in the form of cellular double | 
bottoms and in deep tanks amidships. 

This paper would not be complete without a few | 
remarks on the effect of the Load-Line Committee’s | 
Tables in regulating depth of loading, and contributing | 
to the safety of life an agro at sea, In the paper 
referred to, read by me in 1880, there will be rine a 
series of tables of losses of steamers, foundered, ca | 
sized, or missing during the winters of 1872 and 1873 to | 
1879-80 inclusive, giving particulars of their dimensions, 
and general remarks where necessary on each case. Pro- | 





fessor Elgar, in a very able paper read by him before the | 


members of this Institution in 1887, dealt with this sub- 
ject very exhaustively, and extended these statistics up to 
the year 1885 inclusive, and these are now further con- 
tinued to embrace the following years up to 1889 in- 
clusive. 

A table also is appended giving the total losses of 
vessels of all types for twelve years, under the headings 
‘* Missing” and ‘‘ Foundered.” As vessels only are dealt 
with in these tables which are considered suitable for 
over-sea trade, a minimum gross tonnage of 300 has been 
taken as giving the smallest so engaged, while for pur- 
| poses of comparison, as the rd of Trade returns are 
— in net tonnage, the total number of vessels on the 

ritish Register and employed during the periods con- 
sidered are estimated, taking a minimum net tonnage of 
300 for sailing vessels and 200 net for steam vessels, which 
will approximate very closely to tha 300 ton gross limit. 

It will be seen from this Table that, during the twelve 
years considered the total number of vessels, comprising 
steam and sailing vessels, has varied very little; but the 
relative numbers of steam and sailing vessels have changed 
very greatly ; for, while in 1878 the number of steamers 
was only two-thirds that of sailing vessels, in 1889 this 
ratio had increased to two to one. 

From the Table* giving the losses over the same period, 
| it will be seen that, of late years, the comparative number 
| of losses has considerably diminished. The total number 
| of losses of steamers is at the present time less than ten 
| years ago, while the number of vessels on the British 
| Register has increased by 60 per cent. ; whilst the losses of 
| sailing vessels have decreased in a ter ratio than the 
number of vessels employed, as will be seen from the per- 
centages given in the Table, 

Much of this satisfactory result must be credited to im- 
| aha Sgr cong in design and construction, but there is no 

oubt that the adoption of a more satisfactory method of 
determining and assigning freeboards has had consider- 
able effect. 

The Load-Line Committee’s Tables, which agree closely 
with the tables previously issued by the Committee of 
Lloyd’s Register, were adopted by Lloyd’s Committee in 
September, 1885 ; and between that time and June, 1890, 
when the Load-Line Act was assed, freeboards were 
assigned, on the application of the owners, to 2850 steam 
and sailing vessels, and these freeboards were -_— in 
2520 cases. From.1883, when the Committee of Lloyd’s 
Register first issued their tables, there has been a gradu- 
ally increasing number of vessels marked under approved 
regulations, and to this the gradual reduction in the losses 
(foundered and missing) that have occurred since that 
time must to some extent be accredited. 

Under the Load-Line Act, between 8000 and 9000 
vessels have been dealt with by the different authorities 
appointed under the Act, of which more than 6000 have 
been assigned by Lloyd’s Register, and a further reduc- 
| tion in the losses at sea may be confidently looked for, as 
| the compulsory freeboards will prevent any gross over- 
loading in the future; and, while the owners of some 
| special types of vessels complain of the incidence of the 
| tables as regards their vessels, it must be remembered 
that both the Load-Line Committee’s report and the Act 
itself contemplate modifications when satisfactory repre- 
sentations are made by those empowered to administer 
the Act. 

It is gratifying to find, from the statistics given, that the 
result of improvements, combined with the present ad- 
ministration of the freeboard tables to all British vessels 
above 80 tons, has been to c nsiderably diminish the loss 
of life and property at sea. It is not too much to hope, in 
view of the increased experience and attention given to 
this important subject, that the risks at sea will be still 
further diminished, and that all those who have an 
interest in mercantile shipping will continue to render 
their assistance to the attainment of this desirable end. 

I cannot conclude without expressing my best thanks 
to my colleague, Mr. Read, for the assistance he has given 


me in preparing this paper. - 














* In the paper a detailed list is given of all ships during 
pr period. ‘This list is too voluminous for us to print in 
ull, 
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ENGINEERING IN RELATION TO 
HYGIENE.* 


Presidential Address by Sir Jonn Coons, K.C.M.G., Past 
President of the Institution of Civil Engineers. 


Ir is my first duty, and I esteem it at the same time to 
be my great privilege, to offer, as I now do, on_ behalf of 
the English members of the Engineering Section, a 
cordial welcome to those brethren of our profession who 
have come among us from afar in order to be present at 
this Seventh International Congress of Hygiene and 

emography. 
os ra tos, I can assure you, the anxious desire of the 
Organising Committee to provide such papers as will con- 
tribute to the advancement of the knowledge of hygiene 
in all its branches. y 

Of both the scope and the importance of the subject 
with which the congress has taken upon itself to deal, 
there cannot surely be two opinions. Having for its 
principal—or rather it may be said for its sole—aim and 
object, the preservation of health (or in other words the 
prevention rather than the cure of disease) the subject of 

ygiene may well occupy the attention, and claim the 
interest, of all who desire the welfare of the human race. 

As we, the British members, are well assured, it is be- 
cause the object of this gathering is one which is in an 
especial degree calculated to benefit the community at 
large, that it enjoys the patronage of our honoured and 
beloved sovereign (Jueen Victoria, and that it is supported 
by the presidency of the Prince of Wales ; by his presence 
at our opening meeting yesterday His Royal Highness 
has given personal proof that he feels a genuine interest 
in the success of the cause which we all have at heart. 

It will not, it is to be hoped, be devoid of interest, if I here 
offer a few remarks on the progress of modern legislation 
in this country in respect of sanitary matters. 

About the year 1838 the public mind of Great Britain 
became first aroused, so to speak, to the serious and grow- 
ing evils arising from the absence of proper —- 
for the preservation of the health of the dwellers in our 
large towns and cities generally, and more especially in 
this metropolis in which we are now assembled. 

Between 1838 and 1848, the question of public health 
in the United Kingdom was dealt with in the course of 
frequent debates and discussions in Parliament ; it also 
formed the subject of inquiries by committees and com- 
missions. At the end of that decade these investigations 
and discussions culminated in the establishment of an 
entirely new department, which was entitled the ‘‘ General 
Board of Health ;” ten years later on that body was 
superseded by an Act of the Legislature, under which the 
important department known as the ‘‘ Local Government 
Board” was created. 

Many names might be mentioned in connection with 
the work of the two decades just ad verted to, but amongst 
them there stands out most prominently that of one man, 
the late Sir Edwin Chadwick, whose untiring zeal and 
well-directed labours contributed more than those of any 
other single individual to the success of this great move- 
ment, and to the adoption of those important measures 
which have conduced in so great a degree to the improve- 
ment of public health in this country. 

When speaking to a body of civil engineers, as I have 
now the honour of doing, it would be remiss to omit to 
mention the name of another gentleman, whom we have 
the privilege of including in our list of vice-presidents ; 
I refer, of course, to Sir Robert Rawlinson ; his eminent 
services, first in the organisation, and, secondly, in the 
direction for many years, of the engineering department 
of the Local Government Board, have deservedly received 
the marked approval of the sovereign. 

he importance of a correct knowledge of the laws of 
hygiene being granted, this importance becomes accen- 
tuated in every place where human beings are congre- 
ac together in considerable numbers, as in the case of 
arge towns and cities, the greatest and most notable 
example of which is this mighty metropolis, this ‘city 
of immensity,” as it has well been called. 

Is there not therefore a peculiar fitness in the holding 
of this Hygienic Congress in London, which contains 
the greatest congregation of human beings the world has 
ever seen? 

_Permit me to mention a fact or two which may serve to 
give some of those whom I now addresss a more exact 
idea of the magnitude of this London of ours. 
és The population of the metropolis is, in round figures, 
5,660,000. The vastness of this number will perhaps be 
somewhat better realised by my stating the fact that it is 
considerably greater than the numbers of the inhabitants 
of the cities of Paris, of Berlin, of Vienna, and of Rome, 
all combined. 

As a matter which cannot fail to be of special interest 
to engineers, let us turn for a moment and see what has 
been done inthe way of works that have been executed 
for the special purpose of improving the health of 
London. 

The main intercepting and principal branch sewers 
which have been constructed for the conveyance of the 
sewage of London to the two outfalls into the River 
Thames, at Barking and Crossness respectively, measure 
about 80 English miles, equal to 130 kilometres. 

Since the year 1856, when the now extinct ‘ Metro- 
politan Board of Works” was formed, there has been ex- 
pended on the main drainage works alene the sum of 
Facil 6,000,0007. (120,000,000 marks or 150,000,000 

Asa by no ee eet factor among the changes 
which, in modern times, have resulted in the better health 
of our capital city, a reference to the supply of water of 
improved quality, and in larger quantity, must not be 


* Delivered before the Engineering Section of the 
International Congress of Hygiene ai Demmene phy. 
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altogether omitted. Upto the end of 1890 the several 
companies (eight in number) had expended upon works 
for the supply of water to London, a sum very closely 
approximating to 15,000,000/. (300,000,000 marks or 
75,000,000 francs. 

The average quantity of water delivered last year to 
the inhabitants of London, for domestic purposes alone 
was 24.75 gallons per head of population per diem, an 
in point of quality but little, if at all, surpassed by that 
supplied to any other city in Europe ; this water 1s con- 
veyed through pipes, the united length of which is about 
4760 miles, 

The total volume of water delivered for domestic pur- 
poses only in 1890 was 64,000,000,000 gallons (290,623,000 
cubic metres). For raising this large quantity the com- 
— employed no less than 184 steam pumping engines, 

aving an aggregate of 21,659 horse-power. 

As another illustration of the magnitude of London it 
may be mentioned that the streets and roads within the 
metropolis, if placed end to end in one continuous line, 
would measure about 2500 miles, equal to the distance 
from London to Land’s End, and thence across the At- 
lantic Ocean to the mouth of the Gulf of St. Lawrence 
in Canada on the west, or, going eastward, would extend 
across the entire Continent of Europe, and beyond the 
Ural Mountains into Asia. 

Whilst admitting that extensive drainage works have 
been executed, and that large expenditure has been 
incurred for improving the health of London, it cannot 
yet, by any means, be said that all has been done which 
might be done in this direction. Nor will it be possible 
to say as much as long as the sewage of the metropolis is 
allowed to flow into any part of the Thames without pre- 
vious purification by the most perfect method as yet 
known, i.e., by being filtered through land. The only 
alternative would seem to be the conveyance of the 
sewage to the sea coast beyond the mouth of the estuary 
of the Thames. 

Nevertheless, and notwithstanding the room which 
exists for further improvement in the disposal of its 
sewage, the reduction which has been brought about in 
the death-rate of London in modern times is as note- 
worthy as it is satisfactory. A few facts will show the 
benefits that have accrued from the better understanding, 
and the more effectual application, of the laws of hygiene 
in our metropolis. 

In the latter half of the 17th century the average 
mortality of London is said to have been not less than 
80 per 1000; at the end of the 18th century it had dropped 
to 50 per 1000 ; in the decade ending in 1850 it was 25 per 
1000 ; in that ending in 1870 it was 24 ~~ 1000; whilst 
in that ending in 1890 it had further fallen to 19.8 per 
1000 


1t is gratifying to note that for the year 1889, taken 
per se, the rate was as low as 17.4 per 1000, and there is 
no reason for supposing that it would not have been 
equally as low for the year 1890, had it not been for the 
unfortunate epidemic which then prevailed, in conse- 

uence of which it rose in 1890 to the same proportion as 
that at which it stood in the early part of the last decade, 
viz., 20.3 per 1000. 

In the opening part of this address it was stated that it 
had been the anxious desire of the Organising Committee 
to provide on this occasion such papers as would contri- 
bute to a further knowledge of the subject of hygiene; I 
will now only add, in conclusion, that as far as regards 
our own particular section, we, speaking on behalf of the 
Engineering Committee, have, in this respect, endea- 
voured to fulfil our part, and have also made arrange- 
ments for your inspection of works of professional in- 
terest from a hygienic point of view. 

We trust that the papers to be read and discussed, and 
the visits which have been organised, will prove to be not 
altogether uninstructive, and that they will result, in 
some degree at least, in furthering the aim and object of 
this International Congress, i.e., the advancement and 
diffusion of sound and useful knowledge relating to the 
all-important subject of sanitary science. 





THE SANITATION OF A MINING 
SETTLEMENT.* 


By A. Mautt, Engineering Inspector of the Central 
Board of Health, Tasmania. 

In the neighbourhood of Mount Zeehan, on the west 
coast of Tasmania, there occur immense deposits—per- 
haps the largest in the world—of lead and silver ores. 
These deposits are attracting a large population. Six 
months ago there were about 400 people in the district, 
either working the mines or prospecting the country ; 
to-day there are more than 4000, and the number is con- 
tinually increasing. 

Under the existing mining law it is impracticable to 
constitute any municipal authority in the district, as the 
inhabitants of municipal towns acquire rights that would 
interfere with mining. This Jaw is to be amended in the 
next session of Parliament. In the mean time the Go- 
vernment has undertaken the more urgently needed of 
the works required at the rapidly-growing town. A 
local board of health has been appointed. It has no 
rating powers, but has ample authority to compel the 
carrying out of such works as are usually done by owners 
or occupiers of property in their individual capacity ; the 
works usually done by communities in their collective 
capacity are those undertaken by the Government. 

he principal part of the settlement has taken place 
along three-quarters of a mile of the road leading from 
Trial Harbour—a small inlet available only in fine 
weather—through Zeehan to Mount Dundas. It began, 


* Read at the International Congress of Hygiene and 
Demography. 
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as all mining settlements begin, with a few huts and tents 


on each mining claim. Publicans, tradesmen, and store- 
dealers followed. The surveyors of the Lands Depart- 
ment laid out a township on what they considered a 
suitable site, and the whole of the building lots upon it 
were immediately bought. But as it is abouta mile and 
a half from the principal mines yet developed, hardly any 
building has taken place upon it. What has induced 
building has been not suitability of site or of ground, but 
proximity to work ; and consequently the great majority 
of the houses are built upon land quite unfit for such 
occupation. 

At aheight of about 550 ft. above the level of the sea 
and 13 miles distant from it, there is a little valley tra- 
versed by several rivulets flowing into the Little Hent 
River, covered with thick forest, and surrounded wit 
hills that shelter it from every wind. The prevailing rock 
is slate, which comes up close to the surface in most 
places ; and what little soil there is on the swampy flat 
forming the bottom of the valley is the retentive clay 
produced by the weathering of the slate. The forest is of 
what would be extraordinary density in any place outside 
Tasmania. On an acre of it, and not an exceptionally 
densely covered acre, there were counted 96 trees girih- 
ing from 5 ft. to 22 ft , 1560 spars and saplings girthing 
from 1ft. 6in. to 5 ft.; and the undergrowth was of 
“tea tree,” with its upright spear-like stems growing so 
thickly together as to be iirpassable without chopping a 
track. The yearly rainfall is probably over 110in. The 
rivulets traversing this swamp were so blocked up with 
fallen trees and branches as to render it difficult, except 
in very dry weather, to determine which were their real 
beds; and in the midst of this the settlement was formed. 

In its beginnings a mining settlement is not a savoury 
wae The huts or tents are usually not kept scrupu- 
ously clean. They are surrounded with emptied and 
partially emptied preserved meat and jam tins and bottles, 
with bones and potato parings in addition if fresh meat 
and vegetables are to be had. There are no latrines, and 
the surrounding bush is polluted with ordure. If horses 
be kept, the manure is never removed. When the huts 
and tents are replaced by houses, the refuse is still simply 
thrown out of the back door, and the latrine is often a 
seat with or without a hole dug in the ground. There 
are no drains, and the slops are thrown on the ground 
close to the door. At Zeehan all this naturally aggra- 
vated greatly the original unwholesomeness of the swamp. 
Yet in it houses, hotels, and shops were built as fast as 
materials could be procured. Some of the hotels accom- 
modate more than 100 guests each, and others still larger 
are being built. 

The first work done was to clear out, straighten, and 
lower the beds of the two principal rivulets. This was 
not a very easy work to do satisfactorily, as the ground, 
where not rock, was one mass of tangled roots of all 
sorts. Noneof the forest trees here have tap roots, conse- 

uently the whole surface of the ground is covered with 
the ramification of roots—some of enormous size, The 
following of definite lines, and the making of clean slopes 
is consequently difficult. The work has alrea ly produced 
a merked improvement ; the level of the ‘‘ ground water,” 
which was formerly practically identical with that of the 
surface, has been lowered 3 ft. or 4 ft., and it is now 
possible for the inhabitants to drain off the large quantities 
of stagnant water that covered much of the surface in wet 
weather, and left a corresponding surface of green 
feetid slime in dry. Many of the Renew were built on 
short piles on feat in this condition. 

With respect to the sewerage, the preliminary difficulty 
was to procure material. The 13 miles of road to Trial 
Harbour is of such a nature, and in such a condition, 
that not only does haulage at present cost 5/. a ton, but 
it is also practically quite impossible to secure the safe 
transport of any breakable material. Earthenware pipes 
were, therefore, out of the question. The use of w 
was discarded for various reasons, and that of rivetted 
wrought-iron pipes adopted. Sheet iron of No. 18 gauge 
was employed in 6-ft. lengths, the ends being slightly 
spigotted and faucetted so that the joints might overlap 
about 2 in.—the spigot end being left unrivetted for that 
length. After rivetting, the pipes were heated and 
lunged into a bath of boiling pitch and tar which, when 
poy formed a hard adhesive coating, sufficiently elastic 
to form a practically water-tight joint for sewers nut 
subject to the pressure of a head of water. The junctions 
were easily made with branch pipes at an acute angle, 
each one having also a short vertical branch, to serve as 
an inspection hole, and large enough to remove any 
matter that would choke a 4-in. house drain. While 
being laid, the position of each inspection hole was per- 
manently marked on the surface, and also fixed by re- 
corded cross-measurements. Curved pipes were exprn- 
sive to make, so their use was as much as possible avoided 
b exp a manhole at every change in the direction 
a the sewers. 

Zeehan is a mining town, and the whole district is a 
mining district, consequently, when lead concentrating 
work is largely carried on it will bequite impracticable to pre- 
vent the metallic poisoning of the streams running through 
it rendering their waters unfit for animal consumption. 
But such water does net give off the noxious emanations of 
sewage. So, though it has not been thought worth while 
at present to purify the sewage before its discharge, care 
has been taken to make provision that the eventual outfalls 
shall be at a distance from all settlement. 

As no good bricks are yet made in the district, and the 
bad ones made cost 10/. a thousand, the manholes of the 
sewers, and the trapped and ventilated catchpits for 
house and yard drainage were made in wood. Huon pine, 
Daecrydium Franklinii, is an admirable wood for these 

urposes, being almost imperishab'e. Water troughs, 
Iaid partly in the ground for intermittent irrigation work, 
are still quite sound after forty years’ use ; ard the slals 
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of it set up instead of headstones on the graves at Settle- 
ment Island, Macquarie Harbour, though dated 1825 and 
1826, are still quite as good both above and below ground 
—the arrises only being very slighly weathered. 

While the sewerage works were being carried on, the 
loca] board of health, having obtained from the Govern- 
ment the grant of a suitable piece of land as a depositin 
ground, entered into arrangements for the periodica 
removal and burial or destruction of all refuse. As there 
is no water supply at present available for water-closets, 
notices were issued to every householder to construct and 
maintain a proper earth closet of a certain pattern, and 
to provide suitable receptacles for house refuse; and the 
weekly cleansing of both these forms part of the arrange- 
ments above an ek to. Notices were also served for the 
thorough cleansing of all yards and eoiaper ye As 
the sewers were being designed, the details of all house 
drains were also settled, and the owners of all property 
were called upon, immediately a sewer was available, to 
construct the drains accordingly. 

Nothing was done by the Government with regard to 
a water supply, as a private company is promotinga Bill 
in Parliament for establishing water works. At present 
nearly all the houses have galvanised iron roofs and large 
—_ and the large rainfall insures a pretty constant 
supply. : 

Apart from the population settled in houses, there is an 
almost equally large population dwelling in huts or tents. 
Where these are occupied by miners, and erected upon 
the claims of the companies for whom they work, the 
companies are held, under the bye-laws of the local board 
of health, to provide for their sanitary condition. The 
difficulty is with people otherwise ene. and appa- 
rently too poor to build houses or rent them. They are 
allowed to pitch tents on the unoccupied parts of mining 
claims. These tents and their surroundings are usually 
indescribably squalid and filthy. Where a Government 
reserve or other land is available for the purpose, it is 
arranged that camping shall only be allowed on it, and 
under the control of the local board of health, which 
sees that proper sanitary provision is made in return for a 
small weekly payment. Hitherto this has not been 
possible at Zeehan; but some of the tents have been 
dealt with. They had been put upon ground already 
polluted with filth and sewage, They were taken down, 
the ground levelled, the surface burnt, and then the 
actual site to be occupied by the tents covered with a 
layer of charcoal—very easily procurable here—a wooden 
platform or floor constructed, and the tents re-erected 
thereupon. 

All this is not a record of engineering difficulties over- 
come, but a narrative of how the exceptional condition of 
things that is sometimes met with in new communities, 
and which urgently required to be immediately dealt 
with, was so dealt with in a simple, economical, and, 
above all, effectual manner. Some of the work done is 
necessarily of a temporary character; but none of it is 
useless, all of it is well worth what has been spent upon it. 
When the railway is completed to Zeehan other means 
will be available, and the work will have to be greatly 
extended, commensurately with the extension of the 
settlement. 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 


Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C, 2637 to A.D. 1888. 
By Mr. P. F. Morreray. 

(Continued from page 170.) 

A.D, 1729-1730.—Savery (Servington), English me- 
chanician, succeeds in imparting magnetism to hard steel 
bars, { in. square and 16 in. long, by fitting one bar with 
an armature at each end and touching other bars with it 
whilst held in the magnetic meridian in the line of the 
inclined needle.” 

A.D. 1733,—-Dufay (Charles Francois de C.), French 
scientist and superintendent of the Jardin du Roi, 
now the Jardin des Plantes, of Paris (in which latter 
position he was succeeded by Buffon), communicates to 
the French Academy of Sciences the history of electricity 
brought down to the year 1732 (‘‘Dantzik Memoirs,” 
vol. 1., page 195). 

He is said to have originated the theory of two kinds of 
electricity permeating matter and producing all the 
known phenomena of attraction, repulsion, and induction, 
though the honour of this important discovery should be 
shared by White, who was associated at one time with 
Grey, and who, it appears, independently discovered the 
fact while in En ed. Dufay thus enunciates his 
discovery: ‘. . . there aretwo kmds of electricity, very 
different from one another, one of which I call vitreous 
(positive) and the other resinous (negative) electricity. 
The first is that of glass, rock pele precious stones, 
hairs of animals, wool, and many other bodies. The 
second is that of amber, ccpal, gum-lac, silk, thread, 
paper, and a vast aumber of other substances. The 
characteristics of these two electricities are that they 
repel themselves and attract each other. Thus a body of 
the vitreous electricity repels all other bodies possessed 
of the vitreous, and, on the contrary, attracts sil thees of 
the resinous electricity. The resinous also repels the 
resinous and attracts the vitreous. From this principle 
one may easily deduce the explanation of a great number 
of the phenomena ; and it is probable that this truth will 
lead us to the discovery of many other things.” (See 
Franklin, A.p. 1752, and Symmer, A.p. 1759.) 

Upon repeating Grey’s experiments, Dufay observed 


” See his ‘‘Magnetical Observations and Experiments,” 
also ‘‘ Phil. Trans.,”’ vol. xxxvi., page 295. 





that, by wetting packthread, electricity was more readily 
transmitted through it. He was enabled thus easily to 
convey the fluid a distance of 1256 ft., though the wind 
was high, and although the line made eight returns. 

A.D. 1733.—Winckler (Johann Heinrich), a philosopher 
of Wingendorf, Saxony, and professor of languages in the 
University of Leipsic, uses a fixed cushion in the electric 
machine for applying friction instead of by means of the 
hand, and is, by many, believed to have been the first to 
suggest the use of conductors as a means of protection 
against lightning. (See B.c. 600.) 

In March, 1745, Winckler read a paper before the Royal 
Society in which he describes machines for rubbing tubes 
and globes, also a contrivance with which he can give his 
globes as many as 680 turns ina minute. Priestley states 
that the German electricians generally used several globes 
at atime, and that they could excite such a prodigious 
power of electricity from ‘‘globes, whirled by a large 
wheel and rubbed with woollen cloth or a dry hand, that, 
if we may credit their own accounts, the blood could be 
drawn from the finger by an electric spark, the skin would 
burst and a wound appear, as if made by a caustic.” 

During the year 1746, Winckler made use of common 
electricity for telegraphic communications by the dis- 
charge of Leyden jars through very long circuits, im some 
of which the River Pleisse formed a part, and it may be 
added that Joseph Franz had previously discharged the 
contents of a jar through 1500 ft. of iron while in the 
city of Vienna.” 

A.D. 1733.—Brandt (Georg), Swedish chemist, gives in 
the ‘‘ Memoirs of the Academy ” of Upsal, an account of 
the experiments made by him to show the possibility of 
ac eg a neg to substances which are not ferru- 
ginous. He proved it in the case of the metal cobalt, 
and, during the year 1750, the able discoverer of nickel, 
Alex. F. de Cronstedt, showed that the latter is likewise 
susceptible of this property.1” 

A.D. 1734.—Swedenborg (Emanuel), founder of the 
Church of New Jerusalem, details, in his ‘‘ Principia 
Rerum Naturalium,” &c., the result of experiments, and 
sets forth the laws relating to magnetic and electric forces 
and effects. The first explicit treatise upon the close 
relationship existing between magetism and electricity 
was, however, written fourteen years later by Mr. Laurent 
Béraud (1703-1777), professor of mathematics at the 
a of Lyons. Both recognised the fact that it is, 
as Fahie expresses it, the same force only differently dis- 
posed, whic produces both electric and magnetic pheno- 
mena. 

A.D. 1735-1746.—Ulloa (Don Antonio de), Spanish 
mathematician, who left Cadiz May 26, 1735, for South 
America, whither he was sent, with Condamine and other 
French academicians, as well as with Spanish scientists, 
to measure a degree of the meridian, returned to Madrid 
July 25, 1746, and shortly after gave an account of his 
experiences during an absence of eleven years and two 
months. 

In his ‘‘ Voyage Historiquede l’Amérique Méridionale,” 
Amsterdam and Leipsic, 1752, he speaks (vol. i., pages 
14-18, and vol. ii., pages 30, 31, 92-94, 113, 123, 128), of the 
defective magnetic needles given him, as well as of the 
means of correcting them, and he details at great length 
the variations of the needle observed during the voyage. 
He also alludes to the variation charts of Dr. Halley, and 
to the alterations therein made by advice of William 
Mountaine and Jacob Doosan, of London, as well as to 
the methods of ascertaining the variation of the mag- 
netic needle pointed out by Manuél de Figueyredo, at 
chaps. ix. and x. of his ‘‘ Hidrographie ou Examen des 
Pilotes,” printed at Lisbon in 1608, and by Don Lazare 
de Flores at chap. i., part ii. of his ‘‘ Art de Naviguer,” 
printed in 1672. The latter, he says, asserts at chap. ix., 
that the psa, oie find his method so reliable that they 
embody it in all the instructions given for the navigation 
of their vessels, 

At pages 66, 67, chap. x. of vol. ii, Ulloa gives the 
earliest account of the aurora australis as follows: ‘At 
half-past ten in the evening, and as we stood about two 
leagues from the Island of ec de Juan Fernandez, we 
observed upon the summit of a neighbouring mountain a 
very brilliant and extraordinary light. . . . I saw it very 
distinctly from its inception, and I noticed that it was 
very small at first and gradually extended until it looked 
likea large lightedtorch. This lasted three or four minutes, 
when the light began to diminish as gradually as it had 
grown and finally disappeared.” 

Incidentally, it may be stated that the very learned 
Dr. John Dalton reported having seen the aurora aus- 
tralis in England, and to have observed the aurora 
borealis as far as 45 deg. latitude south. (See accounts in 
‘*Philosophical Transactions,” ‘‘ Philosophical Maga- 
zine,” ‘‘Manchester Transactions,” and ‘‘ Nicholson’s 
Journal.”) Humboldt remarks (‘‘ Cosmos,” 1849, vol. i., 
page 192 note): ‘‘In south polar bands, composed of very 
delicate clouds, observed by Arago, at Paris, on June 23, 
1844, dark rays shot upwards from an arch running east 
and west. We have already made mention of black rays 





%8 See Priestley, ‘‘ History and Present State of Elec- 
tricity,” 1775, period iv., pages 43-54; Sturgeon, ‘‘ Lec- 
tures,” 1842, page 23. 

See “Phil. Trans.” abridged, vol. x., pages 272, 273 ; 


Cirdet 


Priestley, 1775, ‘‘On the Discoveries of the Germans,” 
pages 70-77; “‘ Thoughts on the Properties,” &c., Leipsic, 
1744, pages 146-149. 

100 See Thomas, ‘‘ Dic. of Biog.,” 1871, vol. i., page 428 ; 
- — Encyl.,” ‘‘ Biography,” Supplement, 1872, 


page 420. 

_ TSee Béraud, ‘ Dissertation,” &c., Bordeaux, 1748, 
R. W. Emerson, ‘‘Complete Works,” London, 1873, 
vol. i., pages 313-320; also Priestley, 1775, page 191, and 
** Biographie Universelle,” vol. iii., page 687. 





resembling dark smoke, as occurring in brilliant nosturnal 
northern lights.” 2 

A.D. 1738. —Boze (G. M.) professor of La age ay 4 at 
Wittemburg, publishes his ‘‘ Oratio Inauguralis de Elec- 
tricitate,” which is followed in 1746 by ‘‘ Recherches sur 
la Cause et sur la véritable Théorie de ]’Electricité,” and 
in 1747 by his ‘“‘ Tentamina Electrica.” 

To him is due the introduction in the electric machine 
of the prime conductor, in the form of an iron tube or 
cylinder, which latter was at first supported by a man 
insulated upon cakes of resin, and afterwards suspended 
by silken strings. Mr. Boze discovered that capillary 
tubes discharging water by drops gave a continuous run 
when electrified. He also conveyed electricity by a jet of 
water from one man to another, standing upon cakes of 
resin, at a distance of six paces, and likewise employed 
the jet for igniting alcohol and other liquids. 

A.D. 1739.—Desaguliers (J. F.), chaplain to his Grace 
the Duke of Chandos, gives an account of his first experi- 
ments on the phenomena of electricity, at page 209 of 
vol. xli. of the ‘* Phil. Trans.” for 1739. These experi- 
ments were made on the 15th of April, 1738, at H.R.H. 
the Prince of Wales’s house at Cliefden. 

He was the first to divide bodies into ‘‘electrics” or 
non-conductors, and ‘‘non-electrics” or conductors. He 
ranked pure air amongst his electrics (Tyndall, Lec- 
ture I.), and stated that ‘‘cold air in frosty weather, 
when vapours rise least at all, is preferable for electrical 
purposes to warm air in summer, when the heat raises the 
vapours” (Phil. Trans.,” vol. viii., page 437). It was 
Desaguliers who announced that he could render bars of 
iron magnetic either by striking them sharply against the 
ground while in a vertical position or by striking them 
with a hammer when placed horizontally at right angles 
to the magnetic meridian. 

His ‘‘ Dissertation Concerning Electricity,” London, 
1742, is said to be the first work on the subject published 
in the English language : 


SCOR IIGBME 6 ine. ie .ce es 
Permit the weeping muse to tell 
How poor neglected Desaguliers fell ? 
How he, who taught two — kings to view 
All Boyle ennobled, and all Bacon knew, 
Died in a cell, without a friend to save, 
Without a guinea, and without a grave?” 
Cawthorn, *‘ Vanity Hum. Enjoym.,” v. 147-154. 


A.D. 1740.—Celsius (Anders), who filled the chair of 
astronomy at Upsal, is first to point out the great utility 
of making simultaneous observations over a large extent 
of territory, and at widely different points, e states 
(‘‘Svenska Vetenskaps Academieus Handlinger ” for 
1740, page 44) that a simultaneity in certain extraordinary 
perturbations, which had caused a horary influence on the 
course of the magnetic needle at Upsal and at London, 
afforded proof ‘‘ that the cause of these disturbances is 
extended over considerable portions of the earth’s sur- 
face, and is not dependent upon accidental local actions.” 

In the following year (1741), Olav Hiorter, who was 
Celsius’s assistant, discovered and measured the influence 
of polar light on magnetic variation. His observations 
were subsequently carried on in conjunction with Celsius 
and were improved upon by Wargentin (A.D. 1750) and 
by Cassini (A.D. 1782-1791).4 

D. 1742.—Gordon (P.), a Scotch Benedictine monk, 
professor of philosophy at Erfurt, abandons the use of 
= and is the first to employ a glass cylinder, the 

tter to develop electricity. His cylinder, 8 in. long 
and 4 in. wide, is made to turn by means of a bow with 
such rapidity that it attains 680 revolutions per minute. 

Priestley says (‘* Discovery of Germans,” part i., 
period vii.) that Gordon ‘‘ increased the electric sparks 
to such a degree that they were felt from a man’s head to 
his foot, so that a person could hardly take them without 
falling down with giddiness ; and small birds were killed 
by them. This he effected by conveying electricity, with 
iron wires, to the distance of 200 ells (about 250 yards) 
from the place of excitation.”® 

A.D. 1743.—Hausen (Christian Augustus), professor of 
mathematics at Leipsic, publishes his *‘ Novi Profectus 
in Historia Electricitatis,” and is the first to revive the 
use of the glass globe introduced by Newton (a.p. 1675), 
and employed notably by Hauksbee (A.p. 1705).® t 

A.D. 1744.—Ludolf (Leudolf), surgeon in the Prussian 
army, first exhibits, January 23, the ignition of inflam- 
mable substances by the electric spark. This he does, in 
the presence of hundreds of spectators, on the occasion 
of the gy of the Royal Academy of Sciences by 
Frederick the Great of Prussia, when fire is set to sul- 
phuric ether through a spark from the sword of one of 
the court. cavaliers. (See Notes on Tyndall’s Second 
Lecture. ) 

It was likewise at this period Ludolf the younger de- 
monstrated that the luminous barometer is made per- 
fectly electrical by the motion of the quicksilver, first 
attracting and then repelling bits of paper, &c., sus- 
pended by the side of the tube when it was inclosed in 
another out of which the air was extracted.’ 


(Zo be continued.) 


2 See reference to aurora australis made by the natu- 
ralist, John Reinhold Forster,” in the article on ‘* Aurora 
Borealis ” of the ‘‘ Encycl. Britannica.” Y 

3 See Aglave et Boulard, 1882, page 22, also Priestley, 
1775, upon ‘‘ Miscellaneous Discoveries.” 

+ See Walker, “Ter. and Cos. Magnetism,” page 116 ; 
also Humboldt, ‘‘ Cosmos,” re ‘‘ Magnetic Disturbances. 

5 See ‘‘ Dantzik Memoirs,” vol. ii., pages 358, 359, and 
Nollet, ‘‘ Researches,” &c., page 172. 

6 See ‘* Dantzik Memoirs,” vol. i., pages 278, 279. 

7 See “‘ Dantzik Memoirs,” vol. iii. page 495; Sigaud 
de la Fond, ‘ Précis Historique,” &c., Paris, 1785, 
page 123, 
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RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; wi none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

ies of Specifications may be obtained at 38, Cursitor-street, 
ontery tenn, E.C., either yt same or by letter, enclosing 
amount of price and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the cage Sager oe @ complete 

ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act, 


STEAM ENGINES AND BOILERS. 


J. P. Bayly, London. (C. Mellin, Richmond, Va., 

) Piston Valve for Steam Engines. [8d. 10 Figs.} 
August 22, 1890.—There are two ports a@ and b to the steam way 
of each end of the engine cylinder, which extend around the valve 
cylinder d, and communicate through passage ¢ in the valve 
cylinder. The valve is a piston formed of two sections located 
apart from each other along the rod, to which both sections are 
coupled. It receives the live steam on the outer ends, and the steam 
exhausts between the two sections. Besides admitting steam 
directly from the ends into ports a, the valve has cored live 
steam passages f in each section from the steam end communicat- 
ing with the auxiliary steam port g through the side of the valve 
and opening to cylinder ports b, where the steam end of the 
valve opens to cylinder ports a, and besides exhausting from 
ports b, at the exhaust ends, the valve also has cored pas- 
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sages h from the ends communicating with the auxiliary ex- 
haust ports ¢ through the side, which open to cylinder ports 
a, where the exaust ends of the valve open cylinder 
ports b to the exhaust passage j. These live and exhaust steam 
passages f and h overlap each other so as to admit the live steam 
from the steam end of the valve to the steam ports 6 through 
valve port g, past the exhaust port ¢ of the valve, and to allow 
the exhaust steam to escape from port @ through valve port i 
past the steam ports g, and out through the exhaust passage /. 
Outer and inner passports m and J are provided, for filling the 
clearance and cushioning the piston on one side by the steam that 
has done its work on the other side. All the passports communi- 
cate with the central passage & in the valve and bring instant 
communication between both ends of the engine cylinder just as 
compression commences on one side and directly before the 
beginning of exhaust on the other side. (Accepted July 8, 1891). 


13,592. J. Jackson, Liverpool. Gas-Fired Steam 
Generators. (8d. 6 Figs.) August 29, 1890.—A gas producer 
a is arranged within a steam boiler having a portion e, through 
whioh horizontal tubes extend. The gases from the gas producer 
pass by the conduits ¢ into the gas chamber f, through and from 
which the gases pass by apertures into a combustion chamber d ; 
here air enters from the conduit A through apertures in opposite 
streams, and this air being heated, the gases mix with it, and 
combustion results. These gases pass up between the shell } and 
the tubeplate of the portion ¢, and then through the tubes in e. 
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Communication above the water-line is made between e and the 
shell b by the pipe ¢, and water communication between e and b 
is made by the pipes k which lead from the water and mud sepa- 
rating vessel 1, which is in communication with the lower portion 
ofe. The water is thus caused to pass to the lower part of b. 
The air delivered to the combustion chamber through the conduit 
h may be heated before introduction thereto, by passing it 
through passages hl, before it enters h, or through other pose He 
in the brickwork of the boiler. mm is the hopper through which 
the gas producer a is fed with fuel, and n is the ashpit. (Accepted 
July 8, 1891). 


GUNS, &c. 

9994. C. J. M. Afzelius, London. Breechloadi 
Guns or Ordnance, [11d. '27 Figs.] June 27, 1800.—The 
eee fy slides through a carrier which isa ring hinged tothe 

reech a, The breech-block and its connected parts are operated 





by a lever e having asleeve el by which it is pivotted on a pins, 
and at itsfree end a pin e? en with a groove g in the breech- 
block 6, the axis of the pins f and e? being parallel ; e3 is a projec- 
tion on the sleeve, which when the block } is locked, enters a 
recess in the end of the block to prevent the force of the gases 
turningthe block, The lever e is arranged to engage with and 
work in the cam groove g underneath the block 6, a recess A in 
the wall of the chamber e serving to receive the free end of the 
lever. Assume the breech to be closed and locked (Fig. 1), the pin 
e? with its roller being at the end of the cam grooveg ; if now the 
lever is moved, the pin e? at first moves freely in the cam groove, 
allowing the projection on the sleeve of the lever to be disengaged 
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from the recess in the breech-block. From this point the further 
movement of the pin e? will act upon the wall of the cam groove 
to cause the rotation of the breech-block to such an extent as to 
bring the threaded portions thereof into the unthreaded portions 
of the breech. During the further rotation of the lever e, the 
breech-block will be withdrawn from the breech chamber, the pin 
e2, during this movement, travelling in the portion of the cam 
groove concentric with the axis of the block, and during the 
final movement the block will be moved together with the ring to 
a position out of line with the breech. The power is applied 
through a handle i, the lever being provided with a spring catch 
é which locks it in position. (Accepted July 1, 1891). 


13,998. L. Raskazoff, St. Petersburg, and J. E. C. 
Bracebridge, London. Gun Mountings. (8d. 2 Figs.] 
September 5, 1890.—The mounting consists of a trail constructed 
of two brackets a, united by a front transome, a centre tran- 
some underneath, and a rear transome at the trail eye, and held 
to the axle-tree b by joggles and plates ; steel castings fitted with 
cap squares are rivetted to the brackets in which the pivots of the 
elevators d, d rest. The elevators are fitted with trunnion holes 
and cap squares d!, and are united by a shaft d2 which rests in 
the trunnion holes, and are connected by two tension-rods e, é 
to projections on the cylinder f. The rod g of the spring accu- 
mulator is fixed to the rear transome, and upon it is formed a 
piston g! sliding water-tight in the cylinder ; the other end of the 











stem g is carried by a bracket a! on the front transome, and is 
fitted with a screw and nut g? for compressing the springs. The 
springs h, h bear against the nut, and against projections on the 
cylinder f, which is fitted with stuffing-boxes at eitherend. The 
pipe connecting the two ends of the cylinder together has a recoil 
valve J, and an automatically closed throttle valve m ; /' is a screw 
and handle for lifting the recoil valve to admit of the return of 
the liquid, The valve m is turned by a crank m! on its spindle, 
catching against a groove in a cam-plate » attached to the 
brackets of the carriage ; thus, when the gun recoils, the valve 
m is gradually closed, and the pressure m the cylinder is kept 
uniform throughout its stroke, (Accepted July 8, 1891). 


8915. P.A.Newton, London. (R. S. Littlejohn, Sydney, 
N.S.W.) Mounting and Working Ordnance. (8d. 5 
Figs.) May 26, 1891.—Upon a turntable A are fixed standards 
B, B! carrying bearings C, C! that or the trunnions d, d! of 
the gun carriage D, D'. The guns E, El, E2 are supported in 
bearings e, el, e? placed at equal distances apart between the 
cheeks D, D1 of the gun carriage, which is of triangular form. 
One of the trunnions of each gun is provided with a crank arm 
F, F!, F2 slotted to receive a sliding block f, /1, f2, connected by 
rods G, G1, G2 to the strap H of an eccentric sheave J, formed in 
one piece with the bearings C. As the gun carriage revolves on 
its trunnions d, d!, the crank arms F, F'!, F2, and consequently 
the guns, must always maintain an approximately horizontal 
position. To ‘‘elevate” the guns the connecting-rods G, G1, G2 
are formed in two pieces, the adjacent ends of the two pieces 
being formed as right and left-handed screws, and connected to- 
gether by nuts g, each of which constitutes the axis of a pinion g!. 
A vertical shaft K, having bevel gearing at the bottom, and along 
pinion k& at its top end, is carried in bearings secured to the 
standard B. As fhe gun carriage revolves, and when each gun in 
succession arrives at its highest point, the pinion g’ engages with 
the pinion k on the shaft K. The gun is “elevated” by turning 
the Lendwheet k!, the motion of which is imparted to the pinion 








g through the vertical shaft K and the pinion &. The turning of 
the nut g will cause a lengthening or shortening of the connecting- 
rod G, G1, G2, and the consequent elevation or depression of the 
gun is thereby obtained. The crank arms F, F!, F? are slotted to 
enable the connecting-rods G, G1, G2 to pass over the dead centres 








as the gun carriage revolves, otherwise a deadlock would occur, 
owing to the lengthening or shortening of the connecting-rods. 
Lisa circular rack secured to the cheek D! of the gun carriage, 
gearing with a pinion /, which pinion is in communication with an 
oil — M to regulate the force of the recoil. (Accepted July 8, 


1891), 
GAS ENGINES. 


13,352. W.and T. C. Ovens, London. Gas Engines. 
(lid. 11 Figs.) August 25, 1890.—Keyed to the patins =n is 
a pinion, which gears with a toothed wheel working on a pin 
secured to the standard d!, the pinion and toothed wheel being of 
such relative sizes that the wheel is caused to rotate once by 
two rotations of the crankshaft. Secured to the boss of the wheel 
is an eccentric s, the strap of which is jointed, a bent lever ¢ 
working on a fixed pin ¢! secured to the standard dl. Jointed to 
the bend of the lever is a rod u, the lower end of which is jointed 
to an arm v keyed to a rocking shaft w working in bearings w', 
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Secured to shaft w below the airvalve and gas valve spindles m 
and n respectively are two arms a, al. In the path of the 
cam y on the toothed wheel is a roller z on the upper end of 
a rod z! resting on the top of the exhaust valve spindle 
o and is capable of vertical sliding motion. Thus the air, gas, 
and exhaust passages are opened once every two rotations of 
the crankshaft. Springs m*, n*, and o* press the valvesto their 
seats, re when they are actuated by valve spindles m, n, and 
o. k is the firing burner supplied with gas by the pipe &°. 
(Accepted July 1, 1891). 

9268. F. Bosshardt, Manchester, (F. A. Huntington, 
New York, U.S.A.) Governors and Valve Movement for 
Gas Engines. (8d. 3 Figs.) June 2, 1891.—Thecrankshaft B passes 
through a circular casing C provided with openings a, b for the 
admission of the inlet and exhaust valye stems D, E, each stem 
being forced into the casing by springs d and having shoulders ¢ 
to limit their movement. The valve operating mechanism 
is contained by the casing C, the interior of which is 
circular and has a series of teeth c. The crankshaft has keyed 
to it an eccentric F surrounded by a loose collar G having 
teeth engaging with those upon the casing. The valve 
stems enter the casing 90 deg. apart. The ring G is provided 








with six teeth g and the casing C with thirteen teeth c. The con- 
stant rotation of the eccentric shifts the loose ring in the direc- 
tion of travel of the eccentric and causes its teeth to engage suc- 
cessively with the casing, but the actual motion of the ring rela- 
tive to and independent of the eccentric is a slow rotation in 
the o ite direction. The casing and ring form a dif- 
ferential gearing and at each complete revolution of the 
shaft each tooth of the ring will be moved one tooth space. 
The valve stems may be — side by side, in which case the 
crankshaft is provided with two eccentrics F, F', set quartering on 
the shaft, and each carrying a toothed ring. A loose collar H is 
adapted to slide upon the crankshaft and a circular groove for 
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the lever h of the governor balls I, pivotted upon a collar J fixed 
on the shaft. An arm K extends from the collar H througha 
slot in the casing, and is connected to the valve stem D. When 
the speed is too great the collar H is drawn out, as the balls 
spread, and the valve stem is pulled through the slot out of reach 
of the teeth 9, so that the valve is not opened until the speed 
decreases sufficiently to permit the governor to return the valve 
stem to its original position. (Accepted July 8, 1891). 


RAILWAY APPLIANCES. 


13,747. J.Conner, Kilmarnock, Ayrshire. Railway 
Wagon Brakes. [lld. 12 Figs.) September 2, 1890.—The 
wagon A is provided on each side with a right-hand lever arm B 
mounted upon a transverse rocking shaft B!, to which is keyed a 
second or return lever arm C. The adjacent ends of both return 
lever arms C act upon a pin D! carried by a loop link D to which 
are connected the adjacent ends of the thrust rods D2 of the 
brake-blocks D%, which are suspended in the usual manner. There 
is thus provided a hand lever arm, rocking shaft, and return 
lever arm for each side of the wagon. When one of the lever arms 


B is pressed down in the ordinary way, the corresponding lever 
arm C moves downward the link D connected to the thrust rods 
D2, and presses the brakes D® against the wheels. To facilitate 
the releasing of the brakes, the upper end of the link D is con- 
nected to one arm of a three-arm lever E carried on a stud fixed 
to the wagon frame. One of the other arms of the lever carries 
acounterweight E*, whilst the third arm is connected toa spiral 
spring Bl. On the liberation of the lever arms B which are kept 
in their downward position by a catch, the weight E* and spring 
E! aet to raise the Tink D and thereby take off the brakes. (Ac- 
cepted July 8, 1891). 


9432. H. H. Lake, London. (A. F. Caldwell, Chicago, 
U.S.A.) Coupling for Railway Vehicles. [8d. 3 Figs.) 
June 3, 1891.—In the process of coupling cars provided with 
these couplings the link J will pass through the opening B in the 
end of the draw-head, and will come in contact with the forward 
portion of a disc H, which will be pushed backwards in the recess b 
until it reaches a dog C. As the disc H moves backward in the 
recess, it will pass up out of the depression b', and will then strike 
the dog C above its pivotal point, which will cause the arm c! of 
the dog C to strike the lower portion of the disc H. This will 
cause the disc H to be moved in an upward direction, allowing 
the end of the link to pass under it. The disc will then fall inside 
of the link, its size and the arrangement of the arm c and slot a, 


through which the disc is inserted, preventing its being thrown 
out of the draw-head. Any pull upon the link J will draw the disc 
H to the forward portion of the recess b, where it will be held as long 
as the pressure continues, the opening of the recess b being smaller 
than the disc H. When it is desired to remove the link J, by 
moving the lever G, the eccentric F will be rotated, thereby 
raising the dog E into the depression b', Since the disc H rests 
upon the upper portion of the enlargement ¢ of the dog E, the 
dise will be raised until its lowermost point reaches the level of 
the bottom of the recess ). This throws the centre of the disc 
H above the link J, and by a slight pull on the link J the disc 
H will be caused to move upward sufficiently to allow the link 
to pass out of the draw-head. (Accepted July 8, 1891). 


ELECTRICAL APPARATUS. 


10,624. W. H. Scott, Norwich. Dynamo-Electric 
Machines. (8d. 5 Figs.) July 9, 1890.—To minimise the 
effect of the cross-current ampére turns in the armature the pole- 
pieces or both the pole-pieces and the magnet cores are split in a 

irection parallel to the direction of the lines of force due to the 
coils on the magnet cores, but cutting across the direction that 
would be taken by lines of force that would be produced by the 
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cross-current turns in the armature. In a double magnetic circuit 
machine, the two magnetic circuits are divided across the centre 
of the pole-pieces at A, leaving a considerable space between ex- 
cept at the face of the pole-piece itself, where the iron may nearly 
but not quite meet at @? to preserve practically the continuity of 
the pole-pieces. This space is filled up with non-magnetic 
material b and the parts are held together by bolts and nuts. 
(Accepted July 8, 1891). 





MISCELL4SNEOUS. 


13,591. B. H. Thwaite, Liverpool. Apparatus for 
Scour Rivers, &c. [lld. 11 Figs.) August 29, 1890.— 
Water-pressure and air-pressure jets are used together, the former 
for distributing the silt, the latter for displacing such suspended 
silt and for forcing it up into the swiftly flowing currents. The 
eduction nozzles are supported upon a special carriage, sphincter 
grip hose a@ conducting the water pressure flow, and similar hose 
b eves the air-pressure flow. The water-pressure flow is sup- 
plied to the hollow axle c of the carriage, at the ends of which 











are provided discwheels d, having on their rims spikese. The 
hollow axle c is attached at its ends toa rear axle f also carried 
by disewheels g. The connections between the wheels are made 
by the hollow couplings h by which the water pressure flow is 
supplied to the rear axle. Each axle is provided with projecting 
nozzle pipes t, by which the water pressure is emitted on each 
side of the axle. The air-pressure flow is supplied to a pipe j that 
is carried by the front hollow axle, and this is also provided with 
eduction nozzle pipes k arranged between the water eduction 
pipes j. (Accepted July 8, 1891). 

18,596. E.J. ae he New York, U.S.A. Production 
of Cold and Ice. (8d. 1 Fi).] November 18, 1890.—A closed 
vessel A contains sulphuric acid and has in the 4 a bent pipe B 
connecting it with the water freezing receptacle M. A pump 
cylinder C inserted into the vessel A has a closed bottom C2 and 
is fitted with a hollow piston D having an upwardly opening valve 
E, the top of the piston D being open at d?. In the tup of the 
cylinder is an opening into which is fitted an air and acid dis- 
charge valve F, over which is secured the lower end of a pipe F2, 
the other end of which leads into a carboy N. The upper end of 
a pipe G extends above the acid in the vessel A, and leads the air 
and aqueous vapours from above the acid toa point under the 

iston when the latter is ascending to the top of its stroke. A pipe 
ii has its upper end on a level with the surface of the acid. In 
the elbow of the pipe B is inserted an acid inlet pipe I provided 
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with an admission valve I? controlled by a speed governor. The 
pipe I has a rose I to admit the acid in the form of spray into the 
vessel A. The pipe I conducts sulphuric acid from the carboy N 
into the vessel A, until it is charged to the level of the top of the 
pipe H and the vessel M isattached tothe underside of the disc L. The 
pump is then started and the piston D on its upstroke ascends 
above the opening leading from the pipes G and H, and permits a 
charge of air and aqueous vapours from the pipe G and acid from 
the pipe H to enter the pump cylinder below the piston, which, 
in its downstroke, again covers the lower openings of the pipes 
G and H, and forces the charge through the valve E and 
thoroughly mixes it, and on the + oem stroke the Page expels 
the airand acid through the discharge valve F. The air is ex- 
hausted from the chamber A and the vessel M and water admitted 
to the latter from the pipe O. The spray absorbs the aqueous 
vapours as they arise and freezes the water introduced into the 
vesselM, (Accepted July 8, 1891.) 


8493. M. Dalifol, Paris. Moulding Machines. (Sd. 
8 Figs.j| May 16, 1891.—The frames C, D, E and their correspond- 
ing counter-pressure plates F, are arranged to rotate about columns 
T and are capable of replacing one another, each of the counter- 
pressure plates F when in position for moulding being arranged 
to bear against a fixed block H suspended from an upper beam, 
and each of the frames when in position for moulding being 
arranged to bear upon the head ofa plunger, with its central por- 
tion capable of moving vertically, each of the frames and the 
corresponding counter-pressure plate being then accurately super- 
posed and held in a fixed central position, regulated by the screws 
v, vl. Each of the frames is provided with an arrangement for 
effecting the compression of the moulding sand, and the subse- 
quent separation of the mould-box i from the moulding plate c 
after the final compression has been effected. A distributor e is 
provided which has three distinct superposed chambers, each pro- 
vided with an orifice and traversed by a plunger formed with 
crossed distributing passages, so arranged that when the plunger 
is lowered by a lever, it will effect communication between the 
upper chamber to which waterunder pressure is supplied, and the 
intermediate chamber which is in communication with the interior 
of the press cylinder but is separated from the lower or exhaust 


chamber, and when the plunger is raised, it will effect communi- 
cation between the intermediate chamber and lower chamber, 


and close the communication between the upper and intermediate 
chambers. (Accepted July 8, 1891), 

9131. A. J. Boult, London. (EF. Saltzkorn and L. 
Nicolai, Dresden.) Corner Fastenings for Cardboard 
Boxes. [6d. 8 Figs.) May 29, 1891.—The corner fastenings 
consist of two metal strips each so slotted, that when bent over to 
form alternate open and closed parts b and c, which, when two 
such plates are fitted together, form ahinge-like connec: ion which 
is completed by means of a connecting wire. In the machine 
used for applying the corner a gauge-block 1 is secured to a bed- 

late 2, in which, clese to the sides of the block 1, two adjustable 

rs 3 are operated by toothed wheels 4 and 5, worms 6, and 
spindles 7. Other spindles 8 are embedded in the gauge-block 1 
on both sides. Each of these carries a yoke 9 in guides in 
which a stamp 12 is guided by journals 13. To the stamps 1z2 
are pivotted rods 14 arranged to be operated by lever mechanism. 
Each stamp is provided with a stud 15 by which it is guided in 








yoke 16. The metal strips @ are placed against the block 1 on 
either side so that the teeth c of the strip a enter the space 17 of 
the gauge-block 1. The two bars 3 of the bedplate 2 are then 
moved into contact with the edges of the metal strips a, each stri 
being thus firmly held in position. The edges of the sheet of card- 
board p placed upon the bedplate 2 are then moved up to the 
block 1, after which the stamp 12, which is bevelled at its lower 
part and provided with a number of points 18, is lowered. In so 
doing the stamp 12 first moves vertically under the action of the 
straight slot 10 of the yoke 9, and during this stage slightly presses 
one of the edges of the strip a@ near to the other. Inthe second 
stage the curved slots 11 cause the stamp to take a slanting direc- 
tion, when the points 18 are driven into the metal and cardboard, 
the teeth c lying inthe recesses of the gauge-block 1. (Accegted 
July 8, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 





Souru Arrican Gotp.—The production of gold in South 


Africa in March was estimated at 52,949 0z. The corre- 
qeoten production in March, 1890, was 37,680 oz.; in 
March, 1889, 28,705 oz.; and in March, 1888, 14,706 oz. 
The production would appear to be steadily increasing. 


GLASSHOUGHTON WaTER Works.—At a meeting of 
the Pontefract Rural Sanitary Authority, tenders for 
the execution of the water works scheme designed by 
Mr. Malcolm Paterson, M. Inst. C.E., of Bradford, were 
opened, and that of Mr. J. R. Maw, of Hull, accepted. 
The total cost of the scheme will be about 12007. At the 
same meeting the engineer was authorised to appoint a 
clerk of works. 


Spring Water ror Lonpon.—A number of wells have 
been sunk at Harefield Grove, in the Colne Valley, by 
Mr. George Webster, with the view of demonstrating 
that a supply of pure water can be obtained there for 
use in London. A reservoir has also been built at 340 ft. 
above ordnance datum, and easements obtained by which 
pipes can be laid into London. There are five boreholes, 
varying from 108 ft. to 182 ft. deep, capable of supplying, 
it is estimated, 10,000,000 gallons per twenty-four hours. 





In all cases the water rises to the surface or overflows. 
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LITERATURE. 


j ischarge Diagrams showing the Relation 
pirate =, 5 thee Gradients, and 5 aah of Water 
Pipes ; together with other Diagrams giving the proper 
Weights and Thicknesses of Pipes for Various Pressures. 
Drawn and compiled by E. Brovcu Taytor, M.I.C.E., 
and G. Minctey Taytor, A.M.I.C.E. London: B, T. 
Batsford. 1891. [Price 12s. 6d.] 
Tue convenience of diagrams in computing earth- 
work, and in making the thousand and one small 
calculations of an engineer’s practice, has long been 
recognised, and it was a happy thought on the part 
of the authors of the above volume to publish a set 
dealing with the discharge of water pipes. The 
principal difficulty in drawing up such a series of 
curves is the fact that the discharge depends on 
the coefticient of roughness, which varies within 
somewhat wide limits. The authors of the work 
under review have prepared the diagrams by means 
of Kutter’s formula, using a coefficient of .013. 
The curves have been plotted for sizes of pipe 
ranging from 2 in. in diameter up to 48 in., and 
for gradients up to 0.5 per cent. for the smaller 
sizes of pipe and up to 0.3 per cent. for the larger 
sizes. They have been engraved on squared paper, 
which enables the discharge for any given pipe to 
be determined at sight without requiring a rule to 
be applied to the diagram. ach diagram, of 
which there are fourteen in all, measures 16} in. 
by 8in. The first six are discharge diagrams for 
comparatively great heads, and are followed by a 
second set of low-head discharge diagrams, which 
are really enlargements of the first portions of the 
curves on the first six diagrams. The last two 
diagrams show the weight per yard and thickness 
of a pipe of a given diameter to stand a given 
head. These diagrams are particularly ingenious, 
as they give the information sought at a glance, 
and also show the least thickness which it is de- 
sirable to cast any given diameter of pipe. In 
drawing up these diagrams no allowance has been 
made for the weight of the socket, but a table of 
these weights for different sizes of pipe is added to 
the preface, by means of which the necessary cor- 
rection for this can easily be made to the figures 
obtained from the curves. The printing and en- 
graving of the diagrams leaves nothing to be de- 
sired, and the letter-press of the explanatory notes 
is equally good. 








Die Electrischen Verbrauchsmesser. By EvlENNE DE 
Fopor. Vienna, 1891: A. Hartleben. (Price 3s. 
Mr. de Fodor’s electricity meters form the forty- 
third volume of Hartleben’s Electro-Technical 
Library, a small octavo volume of 217 pages, with 77 
illustrations. Like many of the books of this series 
published by Mr. Hartleben, the volume appeals 
more to the practical man, the electrician, and the 
mechanic, than to the student. It contains little 
about the theory, or, to speak more to the point, 
about the mathematics of the various meters de- 
scribed, and the introductory chapters on current 
phenomena and on electrical units du not occupy 
more than eight pages. Few authors care to 
teach the public about the dynes and ergs, the 
joules and watts, notwithstanding the frequently 
heard complaints about the prevalent haziness of 
notions concerning energy, power, work, and their 
interdependence. After this short introduction, 
Mr. de Fodor—who was for some time con- 
nected with the Paris Edison Company, and who 
is now director of the central eloctric station at 
Athens—proceeds to explain how it came about 
that the public was first charged for lamp-hours, 
then for ampére-hours, watt-hours, and finally 
Board of Trade units, why they always grumbled 
and still do so, and why the companies do so too. 
The following chapter renders it sufficiently clear 
that it is not so easy to supply a good meter. 
For such meters should satisfy the fifteen re- 
quirements of Professor Forbes and further three 
of Mr. de Fodor, viz.: the main current should 
be measured, not a branch; all possibility of 
effects from remanent magnetism should be ex- 
cluded ; a special independent meter shou!d control 
the registering mechanism of the ordinary meter 
and replace the same in cases of accidents. The 
author suggests a peculiar control apparatus of this 
kind, which, he says, has proved fairly satisfactory. It 
consists—a real description is not given—of a vessel 
filled with oil with one or several apertures which 
allow the oil to drop out under the influence of 
the respective ampere or wattmeter, so that, for. 
stance, one drop per minute corresponds to one 





ampére; the oil drops fall into a calibrated 
cylinder which thus may indicate ampére-hours. 
The electricity meters are divided into fourteen 
classes, electro-chemical meters with or without 
counters, with movable or revolving electrodes, 
gas expansion meters, electro-mechanical meters, 
electro-motor meters, &c. The list appears fairly 
complete. It comprises more than eighty dif- 
ferent meters, several with diverse modifications 
of the most various types. Every current effect, 
as is well known, has been utilised for measuring 
purposes. The descriptions are concise and indicate 
the idea upon which the instrument is based without 
troubling about theory, and are mostly taken from 
technical journals which are duly quoted, with 
their good and faulty points. A good number, 
among which, for instance, are the meters of Mr. 
Lowrie and of Mr. Hookham, are described after 
La Lumiére électrique and other French journals. 
That may have two reasons. Mr. de Fodor 
may prefer the classified descriptions of these 
journals to the patent specification style of first 
descriptions by some inventors; and he may 
simply prefer the French language. His German 
occasionally suggests that German is not his native 
tongue. However, various German writers have 
their styles, peculiar sometimes, with strong co- 
efficients of mutual criticism. Yet one does not 
see, e.g., why Mr. de Fodor makes bodies fall 
‘into the vacuum ;’’ people generally find it 
easier to let them fall “in vacuo.” The author 
does not fancy pendulum meters particularly, and 
objects to integrating meters as complicated, ex- 
pensive, and prone to multiply and accumulate 
their faults. There is something in this, although 
it is often argued that the faulty plus and minus 
would finally neutralise one another. Mr. de Fodor 
believes in registering apparatus, marking some 
current curve on a paper drum. According to a 
proposal of M. Hospitalier, the paper might be cut 
following the curve, and the two halves of the 
paper weighed, the one half being given to the 
subscriber, the other retained by the company as a 
check. The book concludes with the various con- 
ditions under which current, light, meters, &c., 
are supplied and charged for by different com- 
panies. These twenty-five pages refer chietly to 
Berlin, Cologne, Innsbruck, Paris (Municipal and 
Edison Company), Chelsea, Milan, and the Edison 
Company, New York. Mr. de Fodor is also author 
of three other volumes of Hartleben’s Electro- 
Technical Library, on the incandescent light, on 
electric light plants and their costs, and on electric 
motors. 





FRENCH ELECTRICAL EXHIBITS AT 
MOSCOW. 

THE famous firm of Sautter, Lemonnier, and 
Co., of Paris, has ceascd to exist in name, though 
its reputation and importance are fully maintained 
by its successors, MM. Sautter, Harlé, and Co. 
The display of electrical apparatus sent by this firm 
to the French Exhibition at Moscow is very large 
and varied ; it is in fact by far the most important 
collection in the section devoted to electricity and 
its applications. The exhibits are arranged in two 
groups ; in the centre of the Machinery Hall, and. 
in the same building under the transmission shaft- 
ing which is driven by electric motors from the 
Edison central station. This second group is devoted 
entirely to the necessary machines for generating 
current required to drive the main installation, and 
is arranged in such a way that the public can watch 
all the machinery in operation; as will be seen 
from the sketch, Fig. 1, which gives a general idea 
of the arrangement of the Sautter-Harlé exhibit, 
special pains and large expense have been devoted 
to making the display as attractive as possible, by 
the large number of exhibits, as well as by the 
variety of electrical apparatus. A specially inte- 
resting feature of the collection is that—as far as 
possible—everything is shown in operation, so that 
a practical idea of the purposes of the different 
objects is conveyed to the public more clearly 
than any amount of description could do. Asregards 
the trophy of which we give a sketch, it will be 
seen that it includes specimens of the most modern 
forms of electric lighting apparatus ; this trophy 
is surmounted by a mast about 20ft. in height, and 
carrying a collection of electric signals. If the 


whole of the apparatus thus arranged was put in 





operation, a current of more than 200 ampéres would 


5 ea by 150 ampéres for the purpose of 
lighting the exhibit in the evenings. The collec- 
tion, especially at night, forms the principal object 
in the Machinery Hall, and the general effect is 
greatly increased by the beam froma large projector 
which is controlled electrically from a distance. 

We may now proceed to describe the various 
exhibits in some detail. 

1. Lamps Fed with Continuous Current.—The 
great distance of the Exhibition from Paris, and 
the difficulties of transportation, made it impossible 
for MM. Sautter and Harlé to send a complete 
installation for lighthouse illumination ; they have, 
however, shown a very important part of such an 
installation, which moreover is a distinct novelty ; 
this is a continuous current Jamp for lighthouse 
illumination which is fed by an ordinary continuous 
current dynamo, an arrangement which allows the 
substitution of such machines for the alternating 
magneto-electric machines hitherto employed, and 
this modification is accompanied by a greater sim- 
plicity in the installation and a saving in cost. The 








Fic. 1. GENERAL VIEW OF MM. SAUTTER, HARLE, 
AND CO.’S EXHIBIT AT THE MOSCOW EXHIBITION. 


advantages gained by the use of such a lamp are 
stated to be as follows: (a) Absolute fixity in the 
light and an entire suppression of the characteristic 
vacillations that accompany the use of the alter- 
nating current. (b) A better distribution of the light 
in the interior of the optical apparatus, the lumi- 
nous centre being concentrated in a single point of 
the crater in the positive carbon, instead of being 
double as is the case with alternating current 
lamps where the light is produced by two points of 
the carbons. (c) Automatic regulation by means of 
an electric thermo regulator, invented by MM. 
Sautter and Co., the function of which is to maintain 
the luminous centre constantly in the focus of the 
optical apparatus. (d) As the arrangement works 
automatically, considerably less attention is re- 
quired, resulting in the twofold advantage of a 
reduced cost in management and a greater cer- 
tainty in the light. ‘The positive carbon in this 
new lamp is so placed as to throw the whole of the 
light in the exact focus of the projector ; the posi- 
tive carbon is placed beneath, an. arrangement 
which has not previously been carried into practice 
with any degree of success. The problem has been 
solved by the employment of a solenoid that sur- 
rounds the end of the genie carbon. This sole- 





be required. Only about 80 ampéres are however 
devoted to this purpose, but the current has to be 


noid, through which the current passes, acts as a 
cireular magnet that compels the voltaic are to 
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follow its axis, the action of a current on another lation for lighthouse illuminations comprises : the dynamo direct ; it is of a type intended for lighting 
current, discovered by Ampére, being utilised in | lamp, two dynamos of a special construction, and a battle-ships, and has been adopted by the French 


the arrangement ; it may be added that the fixity 
of the arc is practically absolute. The automatic 
regulator, to which reference was made above, is 
made of two strips of dilatable metal that open or 
close the circuit of a relay placed in the case of the 
lamp. On the plates of this regulator is thrown a 
beam refracted from the arc by meansof a special 
lens placed in the focal plane. When the crater of 
the positive carbon, on account of wear, falls below 











Fic. 2. 


the focal plane, the luminous beam, projected by the 
lens, is doom in a different position on the blades 
of the regulator. The heat from this beam is 
sufficient to effect the unequal expanding properties 
of the metal, and the movement thus produced 
closes the contact of the relay. This latter com- 
mands the positive carbon-holder through the 
action of an electro-motor, which is put in motion 
and raises the crater to its normal position. The 
regulation is extremely sensitive, and is of course 
almost constantly in action; careful experiments 
have shown that the greatest variation does not 
exceed one half a millimetre from the focal plane. 





CoNTINUVOUS CURRENT LAMP FOR LIGHTHOUSES. 
. | 
2. First Order Holophote. —MM. Sautter and! 


iswitch-board. The system has the special advan- 
‘tage of being easily adapted to replace oil lights in 
lighthouses ; besides this, accumulators can be used 
without difficulty, a detail which under some con- 
ditions is extremely useful; the arrangement also 
allows the suppression of the complicated and costly 
revolving machinery and its substitution by a small 
electric motor coupled direct to the turning appa- 
ratus of the holophote (Fig. 2). 


BAPLLAS 


ead SX 





Harlé have shown at the Exhibition the photograph 
of a first order apparatus belonging to a lighthouse 
built in 1890 for the Spanish Government at Cape 
Bojeador in the Philippine Islands. This appa- 
ratus is mounted on a base and four columns ; the 
light is arranged for eight flashes, an interval of a 


minute occurring after each second flash ; the dome | 
of the holophote is shifted to a certain angle on the | 


drum of the apparatus in such a way as to prolong 
the duration of the flash (see Fig. 3). 

3. Motors and Dimamos.—Three groups of motors 
and dynamos are exhibited. The largest of these 


The electrical part of this continous current instal- | installations is a 15 horse-power engine driving a | by the Russian and the United States Admiralties, 





marine for the cruisers Troude, Lalande, and 
Cosmos. This installation was shown in the Paris 
Exhibition of 1889. The second exhibit of this 
class is a vertical compound engine, with cylinders 
superimposed, driving a dynamo; this type is 
specially designed for torpedo boats of the Leger 
and Levrier type (Fig. 4). Lastly there is shown a 
very small and light type of engine and dynamo 
which is employed on board French sea-going 


Fic. 3. First ORDER LIGHT FOR MINERAL OIL FOR CAPE BOJEADOR, PHILIPPINE ISLANDS, 


torpedo boats, and also on despatch torpedo boats 
of the Bombe and Salve class (Fig. 5). All 
these installations are so arranged that the interior 
of the vessels are lighted by incandescent lamps, 
and the exterior by projectors of from 30 to 40 
centimetres diameter ; connections are also made 
supplying the current necessary for signals. 

4. Signals.—MM. Sautter, Harlé, and Co. also 
show at Moscow a complete system of marine 
signals on the method devised by Commandant 
Ardois, with the apparatus for operating them. 
This system, which was seen for the first time at the 
Paris Exhibition of 1889, has been definitely adopted 
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5. Ships’ Lights.-—There are also a number of 
electric lamps for ships, made with double pro- 
jectors on a system patented by MM. Sautter and 
Co., and now largely in use on war vessels of diffe- 
rent countries—- France, Russia, the United States, 
Spain, Italy, Japan, &c. In addition to these are 
ordinary ships’ lights arranged for the use of elec- 
tricity or oil. 

6. Sound Signals.—A steam siren of the type 
adopted by the Compagnie Transatlantique is shown 
in operation. This construction of siren is largely 
adopted in France, in the marine as well as in the 
merchant service ; that section of the Public Works 
Department in charge of lighthouses and buoys has 
also adopted the same system. The most recent 
application of this class is the installation at Cape 
Grisnez, in the vicinity of the electric lighthouses 
of Barfleur and Belle-Isle. 








Fig. 4, Two-cyLINDER ENGINE AND DYNAMO FOR FRENCH TORPEDO 
BOATS ; ‘LEGER’ AND ‘* LEVRIER” TYPE, 


_ 7. Projectors. —Extended experiments made dur- | 
ing recent years by the naval authorities of diffe- | 
rent countries have proved the advantage resulting | 
from the employment of two classes of electric pro- 
Jectors intended for different services. These are 
search lights for distant points, giving a beam of 
the maximum concentration ; and projectors for 
short distances, the beam of which has, on the con- | 
trary, a large amount of horizontal divergence. The 
first-named class is mounted on board ship in some 
elevated position, as on the upper bridge or the 
tops of a ship ; the second class is, on the contrary, | 
placed as nearly as possible on the level of the 
water in such a way as to illuminate a large circle. 
around the ship, and thus afford it protection. | 
This tendency to apply the same means of, 
lighting to widely differing purposes and positions | 
renders the very modern arrangements of con- 
trolling projectors at a distance, not only extremely 
useful, but almost a necessity. It is by this 
means alone that the projectors can be made quite 
independent of each other and at the same time 
worked in complete security from one centre, 
although the lights themselves may be located in 
situations difficult of access. Control at a distance 
is also recognised of especial value in the case of 
search lights. In order to avail himself usefully | 
of the illumination supplied by the beam it is quite | 
necessary that the observer should be posted at ' 


light exactly on any desired point. The importance 


Some distance from the projector, otherwise he|at any required spot, so that a full beam can be 
is more or less blinded by it ; it is equally requisite | thrown and kept upon the object to be illuminated. 
that the work of observation should be carried on| Arising from the last-named requirement is another 
by one man, to avoid confusion and to insure/ of little less importance. 
promptness of action ; before the introduction of! Whenonce the object being sought for has been 
the arrangement we are now describing, the tele-| brought under the beam, the power for rapidly 
graph and telephone were employed for the trans- | moving or stopping the mechanism must be supple- 
mission of orders, an arrangement inseparable from | mented by the means of moving the projector up 
confusion and complication. and down or to and fro, almost imperceptibly, so 
The advantages secured by a system of control at that the object under examination may be exposed 
a distance are summarised as follows: 1. Lights in detail to the beam ; and it is therefore necessary 
may be placed and controlled in any difficult or that the person controlling the light must be able 
exposed position, such as the tops of a ship, the to apply the fastest and the slowest movements. 
outside of fortresses, &c. ; lights so placed can be as well as to stop the mechanism, instantaneously, 
controlled from any convenient and protected place As a last addition it may be added that facility 
at a distance. 2. The responsibility of directing should be given for changing the control at a dis- 
the projector is in the hands of one man, so that | tance for the ordinary hand control ; this has to be 


_the captain of a vessel or the officer of a fortress | effected instantly by means of a clutch. We will 
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Fic. 5. SINGLE-CYLINDER ENGINE AND DYNAMO FOR FRENCH TORPEDO 
BOATS ; ‘‘ BOMBE” AND ‘‘ SALVE” TYPE, 


now proceed to describe in a very general manner 
in what way these numerous and complicated con- 
ditions have been met. The mechanism of the 
projector is placed in the base on which it is 
mounted ; a small dynamo, serving as a motor, 
controls by means of two magnetic clutches, two 
horizontal spindles which give the angular move- 
ment to the projector; the magnetic clutches 
consist of two pairs of electro-magnets turning 
freely on each horizontal spindle. Whena current 
is passed, these magnets attract a dise of iron held 
on the shaft by friction, and turn it in their move- 
ment with the shaft itself. As the electro-magnets 
turn in opposite directions, by means of the gear- 
ing and by one pair of magnets, the horizontal 
motion is obtained ; and with the other pair, the 
movement of inclination is secured. The trans- 
mission to the drum of the projector is effected by 
| means of tangential screws and bevel gear. 

of this will be understood when it is remembered | (To be continued.) 

that the concentrated beam from a Mangin pro- 
jector has scarcely two degrees of divergence, and 
that even at very considerable distances its section 
is very inconsiderable. Rapidity of research is 
essential, and combined with this must be the 
facility of controlling by hand both vertical and 
horizontal displacements of a relatively consider- 
able range. Another condition of vital importance 
is that the apparatus can be stopped instantly and 


can control the search light himself. 3. The pro- 
jector can be fixed in positions that would other- 
wise be impossible. 4. There is a considerable re- 
duction in the number of persons employed with a 
corresponding reduction in the chances of error. 
This system of controlling search lights at a dis- 
tance has been perfected by MM. Sautter and 
Harlé only after a long investigation and very 
numerous experiments, by which it has been 
gradually developed. The solution of the problem 
involved many difficulties. In the first place it 
was necessary that the lamp should be automatic, 
and in place of the hand lamp the mixed type de- 
signed by this firm, and to which reference has 
already been made, was substituted. It was neces- 
sary that the mechanism employed for directing 
the projector should work with perfect smoothness 
and accuracy, and should be able to direct the 








THE HEALTH CONGRESS. 

In our last issue we gave a report of that part of 
the early proceedings of the seventh International 
Congress of Hygiene and Demography, held in 
London last week, and we now continue our report. 


Water Suppty. 
The Engineering Section devoted the third day of 
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the meeting to the question of water supply. Sir 
John Coode again occupied the chair, and when we 
state that there were no less than fourteen papers 
on the agenda to be read and discussed, our readers 
will easily understand that we can give but a 
partial report of the proceedings. The first paper 
taken was that of Mr. A. R. Binnie, engineer-in- 
chief to the London County Council. He dealt in 
general terms on the difficulty, yearly increasing, of 
getting a pure water supply in England; and 
referred to the fact that large towns had to go 
further and further afield to bring water from moun- 
tainous and thinly inhabited districts. The paper 
next went on to point out that human beings can 
and do drink water largely polluted with excreta 
both solid and fluid ; and they are only able to do 
this without loathing and disgust through habit or 
ignorance. Water subject to pollution is a great 
factor in the spread of disease. Drinking water 
polluted with sewage cost London in the cholera 
epidemics of 1854 and 1836, 16,000 of its inhabitants. 
The cholera outbreak in Spain in 1885 showed the 
disease followed down the watercourses, decimating 
the towns depending on the rivers for their water, 
but sparing those which had uncontaminated sup- 
plies. Indian experience quoted by the author sup- 
ported the same view. The outbreak of last year of 
enteric fever in the districts of Stockton and Mid- 
dlesbrough and Darlington, which derive their water 
supply from the River Tees, proves that the germs 
of that disease are not destroyed in their passage 
for over thirteen miles down that river from Barnard 
Castle. All the cases quoted by the author are, he 
said, those in which chemical science is of little 
assistance, as it is powerless to detect the germs of 
disease ; it can tell us of the presence of organic 
matter, but without a careful inquiry into the pre- 
vious life history of the water it cannot pronounce 
that under all circumstances it is a safe and pure 
drinking water. The author quoted the experience 
of Valencia in 1885, from which he found that 
much dependence cannot be placed in sand filtra- 
tion as an effectual preventive of disease. 
Sand filtration may arrest the living germs, 
but is unable, apparently, to stop the passage of 
the minute spores from which they spring. The 
precipitation and clarification of sewage effluent by 
chemical agency also can hardly be relied upon, as 
it merely abstracts about one-fifth of the more solid 
impurity, leaving four-fifths of the dissolved or- 
ganic maiter to flow off into the river. Mr. Binnie 
therefore asked, what are we to expect from the 
continuance of supplies to large cities from sources 
so polluted, but that such cities may go on for 
years, perhaps, boasting of the chemical purity of 
their water, and their low death-rate, forgetting 
that the constitutions of their water consumers are 
being gradually prepared, by continually drinking 
small quantities of diluted sewage, to receive the 
germs of some violent epidemic, which sooner or 
later will visit the sources of supply, and then will 
follow such an outbreak of death and disease as will 
cause consternation throughout the land. 

M. G. Bechman, the chief engineer to bridges 
and roads in France, next read a paper on “ Dis- 
tribution of two Waters of Different Qualities by 
Distinct Canalisation.” The author referred to 
the experience of Paris in this matter, and from 
the facts set forth drew the following conclusions : 

1. That the ideal water supply of a town consists 
in the uniform distribution of rotable water suitable 
for all purposes ; 2, that should particular exigencies 
necessitate the expedient of a double service supply- 
ing two waters of different qualities, only one of 
these being potable, the double service must not be 
introduced into private houses, where potable water 
only should be at the command of the consumer. 

The very interesting question of the Southamp- 
ton water supply next occupied the attention of the 
section. As is well known, Southampton long had 
a bad reputation from a sanitary point of view, and 
it was said to be one of the most ‘‘ relaxing” places 
in England. Of late years the local authorities have 
made a stir both in the matter of water supply and 
drainage. Mr. Matthews contributed to the section 
a paper entitled ‘‘Separate Water Supply for 
Domestic and Sanitary Purposes at Southampton.” 
He commenced with a description of the supply 
up to 1852, and gave some interesting details 
of the attempts made to obtain water from 
the chalk, when the chalk was bored through to a 
depth of 1300 ft. without success; the money 
spent being about 20,000/. In 1852 the River 
Itchen supply was introduced, but entirely new 
water works were established in 1888, the supply 





for which was taken from wells sunk eight miles 
away in the chalk. The origin of the dual supply 
was owing to the work done in 1888, when it 
became necessary to renew the trunk main from 
the high level reservoirs as well as many other pipe 
lines in the town ; and as the water was all running 
to waste, it occurred to the author to establish a 
second supply for sanitary purposes, making use 
of the old pipe lines and the low level reser- 
voirs. A large portion of the town now has a 
separate supply, for sanitary purposes, of water 
which costs nothing for pumping; and a conse- 
quent saving is effected in the pumping and 
softening of the domestic supply. As the re- 
newal of mains becomes necessary, so the dual 
supply is extended by allowing the old pipe lines 
to remain in and connecting them to the secondary 
system. In dry weather the drainage from the 
common is inadequate for the sanitary supply, and 
is augmented by pumping from the deep well to 
the extent of nearly 100,000 gallons per day. 
Pumping is effected by means of a pair of hydraulic 
engines driving a set of well pumps. Power is 
derived from the high-pressure main to the town 
where it passes near the well. The water is con- 
veyed to and from the engines by a by-pass fitted 
with valves ; admitted at a pressure of 20 lb. to 
the square inch, it works the engines and is ex- 
hausted through the by-pass into the main at a 
pressure of ,5 lb., the only effect being that the 
head of water in the trunk main is lowered by the 
difference 20 lb.— 5 1]b.=15 lb., and no water is 
lost. The secondary supply is used exclusively for 
public sanitary purposes, and no service pipes or 
other house connections with the system are per- 
mitted to be made. 

A paper on the ‘‘ Distribution of Potable Water 
in Towns ” was also contributed by M. E. Gaget. 

In the discussion which followed the reading of 
these papers, Dr. Frankland pointed out that the 
importance of good and pure water supply was 
happily now being more widely recognised. In the 
case of infectious diseases this was especially the 
case. At one time ‘‘sewer gas” was looked on 
as the chief offender in this respect, but it was now 
recognised that infectious matter, being solid, 
could be carried but to a very limited extent by a 
gas. There wasa way, however, in which sewer 
gas could become the vehicle for carrying infection. 
If it were made to pass through germ-infected 
water, bubbles would be formed, and these might 
float about and so carry infection. In one case an 
outbreak of typhoid fever had been traced to water 
pollution, the contamination having travelled from 
one stream to another two miles distant. It was 
known that the excreta of a man suffering from 
typhoid had passed into the first stream, and experi- 
ments were made to see if the outbreak in another 
valley could be traced to the fact. A large quantity 
of salt was dissolved in the first stream, and the 
effect was very distinctly seen in the second. Fine 
flour, however, would not pass. Dr. Frankland 
was decidedly adverse to a dual water supply for 
towns, as there was danger of the impure water, 
either through ignorance or carelessness, being used 
for drinking or cooking purposes. Mr. Baldwin 
Latham also pointed out that an underground 
supply may be polluted and carry the germs of 
disease long distances. Even wells in the chalk 
were not beyond suspicion, a fact which he illus- 
trated by one or two instances. 

Professor Robinson also was not in favour of the 
dual water supply ; but he advocated a continuous 
supply, looking on the intermittent system as very 
unsatisfactory. He did not believe that organisms 
were removed by filtration through sand. Dr. 
Oldling pointed out that the danger did not arise 
so much from the living organisms as from spores. 
The former were destroyed by running water, 
whilst the latter were not. He believed that 
spores were capable of being largely destroyed by 
the human stomach, and were not liable to be 
harmful unless taken in large quantities. He did 
not believe a single one would multiply just as 
when artificially cultivated in gelatine. 


A Revotvine Purtrier FoR River WATER. 

Dr. William Anderson’s paper describing his 
revolving water purifier was next on the list. This 
he had invented in 1884-85 to meet the difficulties 
which arose in working the spongy iron filters at the 
Antwerp Water Works, which gradually became 
choked up. The revolving purifiers have given most 
satisfactory results. The apparatus consists of a 
cylinder supported horizontally on two hollow trun- 





nions, of which one serves for the entrance and the 
other for the exit of the water. The cylinder con- 
tains a certain quantity of metallic iron, in the form 
either of cast-iron borings, or, preferably, of scrap 
iron, such as punchings from boiler plates. The 
cylinder is kept in continuous but slow rotation 
by any suitable means, the iron being continually 
lifted up and showered down through the passing 
water by a series of shelves or scoops fixed inside 
the shell of the cylinder. By this means the water, 
as it flows through, is brought thoroughly into con- 
tact with the charge of iron, which, in addition, by 
its constant motion and rubbing against itself and 
the sides of the cylinder, is kept always clean and 
active. Simple contrivances for preventing the 
iron from being carried out of the cylinder or piled 
up at the outlet end, and for distributing the current 
of water over the whole area of the cylinder are also 
furnished, but need not be described. The water as 
it leaves the cylinder appears to have undergone only 
one change of any importance, viz., a quantity of 
iron, ranging from one-tenth to one-fifth of a grain 
to the gallon, has been taken up, and to get rid of 
this the water has to be aérated either by blowing 
in air, or by merely allowing it to flow along a 
shallow open trough; in both cases repose in a 
settling reservoir is necessary. After a few hours 
—from two to six in most cases, much less in some 
—the greater part of the iron will have subsided 
to the bottom of the settling tank, usually as loose 
flakes of iron peroxide associated with organic 
matter and other impurities, and the water is then 
ready for filtration. In most cases a rapid passage 
through a shallow layer of sand is all that is re- 
quired to separate the iron, which remains as a fine 
layer on the surface of the sand, while the water 
issues from the filter free from iron, greatly ame- 
liorated as regaads organic matter, and practi- 
cally deprived of microbes. The apparatus has 
been fitted at Boulogne-sur-Seine, where very ex- 
haustive tests have been made, and these were 
quoted at length by the author. Stated briefly it 
may be said that the improvement in respect to 
the elimination of organic matter amounted to 
from about 40 to 82 per cent. The average was 
above the mean of these figures, as the low reading 
was due to an exceptionally heavy rainstorm 
washing rubbish into the filters. It has been 
asserted that the quantity of free oxygen dissolved 
in the water is seriously diminished by the process, 
but this the author denies, and supports his opinion 
by chemical reasoning. At Agra and Monte Video 
the system has also been adopted, and at Molesey 
Lock an experiment is being tried on a practical 
scale. 

The following papers were also on the list : 

‘The Purification of Water by Rapid Filtra- 
tion,” by Dr. Philip S. Wales. ‘‘ Water Supply 
and Drainage for Indian Towns,” by Dr. K. N. 
Bahardhurji. ‘‘The Water Supply of India,” by 
Surgeon-Major Pringle, M.D. ‘‘The Epidemic 
in Altona in 1891 and the Filtered Water,” by 
W. Kummel. ‘Water Supply of Maritime 
Towns,” by Dr. Willoughby. ‘‘ Proposed Water 
Supply for France from Lake Leman,” by G. 
Ritter. ‘‘ Underground Water in Relation to 
Health,” by Baldwin Latham. ‘‘ Drainage and 
Irrigation of Land in Relation to Health,” by 
R. F. Grantham. ‘‘ Penetration of Impurities 
into Underground Aqueducts,” by G. Oesten. 

Mr. Baldwin Latham’s paper we shall publish in 
full at an early date. Mr. Grantham’s paper was a 
very interesting communication on an important 
subject, but our space will prevent us giving more 
than a comparatively brief abstract. The author 
commences with a quotation from an address by 
Sir Thomas Crawford, in which he states that: 
‘* Putting aside the west coast of Africa and other 
pestilential spots specially dangerous to life, ‘we 
may confidently say there is not a spot on the globe 
where men may not be kept in health and vigour 
by proper attention to hygiene.’” In accepting 
the truth of this statement we must construe the 
word ‘‘hygiene” in its most liberal sense and 
widest application; but Mr. Grantham imme- 
diately claims the greater part of it for his own 
‘‘doxy” by saying that it largely means drainage. 
He alludes to the effect of want of drainage in pro- 
ducing malaria, which causes fever, often mistaken 
for, and treated as typhoid. Malaria has been de- 
fined as air, or a mixture of air, or any gaseous 
medium impregnated with miasma ; i.e., fine float- 
ing particles of poisonous matter exhaled from putre- 
fying vegetable or animal substances. The author 
thinks it is likely that in fen districts more harm 
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has arisen from drinking marsh water than from 
breathing the air. There are two sources of 
malaria from marshes ; living and dead plants ; and 
when stagnant water contains more vegetable 
matter than it can oxidise by means of the absorbed 
air, then some injurious exhalation from the unoxi- 
dised vegetable matter is given off. When land is 
completely covered with water, or when marshes 
have been completely drained, there is not the 
prevalence of aguish complaints which occurs 
immediately after the water level has been lowered 
by drainage works, and before the effect of these, 
in thoroughly drying the ground, has been felt. 
The author goes on to insist on the necessity of 
drainage in marshy districts, and gives many in- 
stances supporting his views ; and he also gives 
instances in which lands previously unhealthy have 
become salubrious through sea walls being well 
kept up, although below the level of the tide. 
The effect of irrigation in these respects is also 
treated at length. He states that the only safe 
conditions as regards health upon which irrigation 
of any kind can be allowed, lie in its flowing on 
to, and off, or through, the land without being per- 
mitted to stagnate ; and, where the subsoil is of a 
retentive nature, or the surface is so flat that water 
cannot escape, in providing subsoil drainage with 
proper falls to facilitate filtration, and so avoid stag- 
nation. The author next proceeds to give particulars 
of important drainage works carried out in France, 
Italy, Russia, and elsewhere. He states that Mr. 
Bailey Denton, in 1861, stated that the total area 
in Great Britain, undrained or capable of improve- 
ment by draining, was estimated at 22,800,000 
acres out of a total of 56,352,000 acres, while the 
area drained at that time did not amount to 
1,500,000 acres. This. however, refers to under or 
subsoil drainage, and it is not to be supposed that 
the undrained remainder of 21,300,000 acres would 
represent surfaces yielding malarial exhalations. 
The author next describes the operations he has 
recently carried out in the fens and marshes of Lin- 
colnshire. In the marshes a fine system of arterial 
drainage exists, and, therefore, no difficulty arose as 
to outfalls. But the soil being close and retentive, 
with a very flat service, and with fields measuring 
perhaps 100 acres or more without any drain or 
ditch, the water, in wet seasons, lay for months, 
thus reducing large aud highly cultivated areas to 
the condition of swamps. The subsoil of the fens 
is quite distinct from that of the marshes. That of 
the fens in which the work was carried out consists 
of stiff dark brown and blue alluvial deposit, with 
some beds of black earth or peat, and here and there 
beds of silt, which form small knolls, 1 ft. or 2 ft. 
high, above the surrounding land. The subsoil of 
the marshes, however, is formed of silt or sandy 
deposits more or less consolidated, and originally 
brought in by the sea, containing layers of decayed 
vegetation which has grown and perished under 
each successive accumulation of sand. The wet 
seasons, which lasted without intermission from 
1875 to 1883 inclusive, reduced a large part of these 
fens and marshes to the condition of swamps. 
Ploughing and sowing could only be carried on under 
the greatest difficulty, and a large part of the crops 
was frequently lost and the pasture lands a good deal 
deteriorated. In the fens, open drains already 
existed which afforded outlets for pipe drains. In 
the marshes it was found necessary to divide the 
fields into smaller areas by cutting large arterial 
drains with a level bottom about 5 ft. below the 
surface of the land. By this means it was found 
possible to give an artificial fall in the absence of 
any natural one. In this way efficient drainage 
became practicable, although, owing to the slight- 
ness of the falls, extreme care was necessary in lay- 
ing the pipes. In the fens, the main pipes were 
laid about 3 ft. below the surface. with the small 
fall of about 1 in 2000, and the minor pipe drains 
were laid at an inclination of about 1 in 1600. In 
order to insure accuracy in cutting the bottoms of the 
trenches for the pipes the water in the open drains 
was dammed up into them before any pipes were laid. 
When the bottom had been proved, the main pipes, 
which were larger than would be used in ordinary 
pipe drainage, were laid, and the minor pipes were 
connected with them and laid in the usual way. 
Where the subsoil was alluvial deposit, and the 
surface level was irregular, the drains were laid 
in the ‘‘hollows” or ‘lows ;” where it was flat, 
they were laid at distances of 24 ft. and 27 ft. apart ; 
while the depths varied from 2 ft. to 3 ft., the 
greatest obtainable. In the marshes, the main 
arterial drains generally fairly discharge the water 





that comes to them. In excessively wet seasons, 
however, owing to the deficiency of open ditches 
and of pipe drainage, the water could not for a 
long time reach them, and the land was meanwhile 
almost submerged. The outlets of the main-pipe 
drains were laid 3ft. 6 in. to 3 ft. 9 in. deep, below 
the surface, and with a nearly level bottom. The 
main pipes were laid in a similar manner to that in 
the fens. The widths apart, however, between the 
minor drains, varied from 36 ft. to 66 ft., according 
to the stiffuess of the subsoil. The cost of pipe- 
draining the fens varied from 3J. 16s, 3d. per acre, 
to 51. 103. 10d., and the marshes from 2l. 16s. 1d. 
to 3l. Os. 9d. per acre. The author concluded by 
again insisting on the virtues of efficient drainage ; 
A ge upon which there will be few to gainsay 
im. 

A discussion followed the reading of the papers 
but few new points were brought forward. One 
speaker referred to the detriment to health often 
caused by irrigation, and stated that it should 
be always accompanied by subsoil drainage. 
Where water was plentiful it frequently led to the 
land being swamped, and in hot ‘countries this was 
very bad. Some check should be put by Govern- 
ment authorities upon the over lavish use of water 
in seasons when it was plentiful. This was a 
frequent cause of malaria. General Maclagan said 
that the subject referred to by the previous speaker 
was now occupying the attention of the Government 
of India, Another speaker said that the level of 
ground water affected wells by the fact that when 
low the upper strata were drained into the water 
supply. 

THE ARCHITECTURAL SECTION. 

In the Architectural Section there were some in- 
teresting papers on the third day of the meeting. 
The one that attracted most attention was a contri- 
bution by Mr. Lennox Browne on ‘‘ The Sanitation 
of Theatres.” We have not space, however, to 
enter into this subject. The following is a list of 
the remaining papers read on Wednesday 

‘*The Hygienic Composition of Walls of Dwell- 
ing Houses,’ by Emile Trélat, professor at the 
Conservatoiré des Arts et Métiers, ‘‘ Pile Founda- 
tions in Marshy Land, and the Exclusion of Damp 
from Dwellings,” by P. J. H. Cuypers, Amster- 
dam. ‘‘ Diagrams Illustrative of the Sanitation of 
Theatres,” by Ernest Turner, architect to the 
Royal Academy of Music. ‘*Some Insanitary 
Superstitions in House-Building, by H. H. Stat- 
ham. ‘‘ Four-Inch Drains versus Six-Inch Drains,” 
by G. M. Lawford. 

M. Trélat’s communication referred to the iso- 
lating capacity of materials of walls in the matter 
of heat and cold, and also the capacity of impene- 
trability to infection. 

Mr. Cuypers, in his paper, gave particulars of the 
special practice in vogue in Holland in raising 
buildings on pile foundations. The paper dealt 
with the subject in some detail, but not being read 
in English the majority of the audience had some 
difficulty in following it. 

Mr. Statham’s paper was of a useful nature, 
none the less so that it treated of a familiar and 
domestic subject. The author stated that houses 
in a large town are permeated by an atmosphere 
laden with impurities, which are constantly being 
deposited on any surface that will retain them. 
Hence it isimportant that the materials used should 
be such as are not porous enough to retain such 
impurities, and that construction should be such 
as to avoid places where impurities are likely to lodge 
and remain undisturbed. The habitual construction 
of ordinary houses in England is not in accordance 
with this requirement. Floors usually consist of 
joists, with flooring boards above and a ceiling 
below. The interspace forms a cavern for the 
undisturbed collection of whatever matter can find 
its way through the ceiling and between the floor- 
ing boards. In a London school the space between 
the joists, when a board was taken up, has been 
found nearly filled up with an accumulation of 
filthy matter; and even in ordinary dwelling-houses 
the amount of dirt which is stored between the 
joists will astonish those who will make the investi- 
gation. The orthodox construction of roofs con- 
sists also of an outer sloping roof and a flat 
ceiling beneath it, leaving a large, dark, inacces- 
sible cavern where no one knows what accumulates. 
The remedy is to do away with these hollow 
constructions, and to make floors of solid concrete 
and iron, with wood blocks bedded solid on them. 
Other flooring surfaces may be employed, such as 
tiles ; removable matting as a basis for removable 





carpets. If a timber floor be employed, double 
board it above with felt between to prevent passage 
of sound, and leave the joists visible below. There 
is no absolute occasion for sloping roofs, with 
modern means and materials ; they may be made 
flat ; but if timber sloping roofs are employed, the 
ceiling should be of the strength of a floor, the 
space between readily accessible, lighted, and 
utilised for storage, instead of being left a dark, 
inaccessible cavern. 

Skirtings of all kinds are a similar evil ; skirtings 
to baths and water-closets are totally unnecessary, 
and leave dark spaces which are never cleansed. 
Skirtings to walls, if of wood, should be simple and 
solid, not projected out to produce relief of 
mouldings, leaving galleries behind. Frames to 
doors and windows the same. re windows 
are objectionable, as necessitating a hollow cradling 
round each window ; casements and solid frames 
are preferable. The treatment of the design of 
windows so as to dispense with curtains would be 
an improvement ; curtains are full of dust in a 
week. Large furniture and fixtures to be either 
carried up to the ceiling so as to leave no top for 
dust to collect, or made with sloping tops, in any 
case without so-called cornices standing above the 
top. Plaster cornices with deep hollows are un- 
desirable, and picture rods better than hollowed 
mouldings, which are receptacles of dust. Cisterns 
should be open to daily inspection ; plaster, 
finished hard for paint, is preferable to wall papers, 
which at all events should not be of rough or 
flock surface. Generally, hard surfaces should be 
employed as far as possible, and there should be no 
dark, inaccessible spaces. 

A lively discussion followed the reading of this 
paper. 

The business of this section on Thursday, the 
13th inst., consisted largely of the reading and dis- 
cussion of papers on the dwellings of the industrial 
classes. On Friday the attention of the meeting 
was taken up with the consideration of hospital 
construction and arrangement. 


ENGINEERING SECTION. 


On Thursday, the 13th inst., the following 
papers were on the list for the morning’s sitting : 

** The Present State of our Knowledge Concern- 
ing the Self-Purification of Rivers,” by Dr. Percy 
F. Frankland. ‘‘ Refrigeration of Water by Con- 
struction of Refrigerating Shafts,” by Professor A. 
Oelwein. ‘‘ Refuse Destructors,” by C. Jones. 
‘* Removal of Street Offal and Refuse in Large 
Towns,” by Dr. Wégl. ‘‘ Burning of House 
Refuse,” by J. F. Meyer. ‘‘ Refuse Burning,” by 
W. G. Laws. ‘‘ How Best to Dispose of the Refuse 
of Large Towns,” by Dr. Miller Bruce. 

In the afternoon an excursion was made to the 
sewage works at Ealing. 


THE SELF-PURIFICATION OF RIVERS. 


By far the most important paper in this section 
on Thursday was that of Dr. Frankland. We have 
evidently placed too much confidence in the innate 
power of rivers to throw off the evil effects of 

llution by sewage; which power we now see 
is largely imaginary. On the other hand, we find, 
if we may believe the authorities, some comfort 
in the fact that the bogey of the present day, 
the microbe, has not that miraculous vitality which 
popular belief has attributed to it, and is even to 
be disposed of by so commonplace a matter as 
sedimentation. Dr. Frankland in the course of 
his paper refers more than once to the remarkable 
powers of self-purification of the Thames. That 
our metropolitan river must practise this virtue to 
a prominent degree is manifest from the cruel 
ill-usage to which we subject it; but we gather 
that the author referred chiefly to the up-country 
reaches. Below-bridge, especially in the neigh- 
bourhood of Barking and Erith reaches, no self- 
purificatfon could compensate for the filthy flood 
that is daily discharged at Crossness. There have 
been reports of various highly paid experts from 
time to time, the reading of which would lead 
one to suppose that there was nothing, or 
little, to be desired in regard to the state of the 
water in this region. But those who live near 
the banks, or whose duty takes them down 
the river, know how misleading these reports 
are. At low water especially, the banks are 
formed by reeking flats of sewage deposit ; when 
a steamer passes along and churns up the filthy 
sediment the stench is of a most sickening de- 
scription. To return, however, to Dr. Frank- 
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land’s paper, which says nothing about the un- 
savoury reaches below bridge, the author com- 
mences by saying that the subject of the self-purifi- 
cation of rivers admits of being considered 
from two perfectly distinct points of view, viz., 
from the chemical and biological aspects. Until 
recently the subject has only been discussed 
from the chemical point of view. The firm) 
conviction possessed by many that rivers! 
undergo spontaneous purification in the course of | 
their flow is generally based upon personal obser- | 
vations made upon streams in which the process | 
appears to be going on in such a striking manner | 
that no analytical evidence is required. All engi- | 
neers are acquainted with streams which are visibly | 
polluted at one spot, and apparently pure a few | 
miles lower down. When such cases are further | 
submitted to analytical tests, the latter of course | 
fully confirm the previous ocular impressions. In | 
fact, such disappearance of organic matter does take | 
place, but when these cases of supposed self-purifi- | 
cation are carefully investigated, it becomes very | 
doubtful whether the phenomenon is due to any- | 
thing beyond dilution and sedimentation. The | 
careful experiments which have been made to test | 
this point are by no means numerous. A series of | 
investigations was made by the Rivers Pollution | 
Commissioners of 1868 to test the point, both as | iva th 41807 780M 
regards highly polluted streams and comparatively | ot 
pure ones, but in both cases their results were of | 
a negative character, and pointed to no real purifi- | 
cations, i.e., destruction of organic matter, although | 
there was distinct evidence of considerable im- | 
provement in the quality of the water through | 
sedimentation. 

Some years ago the author undertook a series of | | 
experiments to further test this point in connection | 
with the Thames, which has always been regarded | 
by some as a river possessed of most remarkable | 
self-purifying power, and which undoubtedly often | | 
does reach London after a long flow through a 
cultivated and fairly populated district in a sur- | 
prisingly pure state. The experiments in question | 
consisted in taking samples of the water flowing in | 
the river at different points on the same day, with | 
a view to establishing whether on the whole the | 
chemical quality of the water was improved or | 
deteriorated during the course of its long flow. | 
Thus, on one day, samples were taken at Oxford, | | 
Reading, Windsor, and Hampton, on another day at 
Chertsey and at Hampton, and on three different | 
occasions samples were collected both at W indsor | 
and at Hampton on the same day. The results of | 
analysis on these various samples are recorded in a | 
table accompanying the paper. They clearly indi- | 
cate that the chemical quality of the water under- | 
goes slight but almost continuous deterioration in 
flowing from Oxford to Hampton. This deteriora- 
tion is, in spite of a very large increase in the 
volume of the water, a large proportion of which 
gains access to the river from springs in the chalk, 
and is of the very highest purity. Thus, Mr. 
Thornhill Harrison, C.E., has determined that the 
total increase in volume in the Thames between a. 2 -324--- pro 
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Maidenhead and Thames Ditton was (exclusive of 
the Colne, Wey, and Mole) ; 
In April, 1884 ... 249,500,000 gall d 
On July 8, 1884 |. — 49,000,000 ” a ai hed 
July 22t026 131,000,000 3}, 
November, 1890 ... 45,000,000 —,, ” 


After quoting several columns of figures contained 
in tables, unfortunately too voluminous for us to 
reproduce, the author goes on to point out that by 
their study and that of the most recent investiga- 
tions, we are led to the inevitable conclusion that 








sedimentation is the main cause of any self-purifica- 
tion in river water ; of any rapid oxidation of dis- 
solved organic matter there is still no reliable 
evidence, although of course dilution, which 
frequently takes place on the largest scale, as in 
the case of the Thames, without being suspected 
until made the subject of a most careful scru- 
tiny, will produce a superficial appearance of such 
a result. This removal of microbes by sedimen- 
tation during the flow of a river is unquestion- 
ably of great hygienic importance, and of much 


‘greater hygienic importance than the alleged oxida- 
‘tion of dissolved organic matter, which in itself can 
have no power of communicating zymotic disease ; 
|it is, however, a process which cannot be relied 


upon as furnishing avy guarantee that harmful 
microbes, turned into a stream at a given point, 
will no longer be present in the water at 
any point lower down. From the numerous 
experiments which have been made on the vita- 
lity of pathogenic microbes in water, there can 
be no doubt that many forms which might have 
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subsided, would remain alive for long periods of 
time, and be carried down uninjured when the 
river was next in flood. The author concludes his 
paper by saying that we must not allow sedimenta- 
tion of microbes to cause us to relax our protective 
measuresto exclude contamination from our streams, 
but on the contrary, bacteriological research clearly 
indicates on the one hand, the value and importance 
of purifying by the very best available means all 
dangerous liquids, such as sewage, before admission 
into rivers, and, on the other hand, to submit the 
water drawn from streams for town supply to the 
most careful subsidence and filtration through sand 
before delivery. 

The next paper read was that of Professor 
Oelwein, of Vienna, in which the value of cooling 
pits, in places where there are no deep springs, 
was set forth. This and Dr. Frankland’s 
paper were discussed together. The opinions 
expressed in the latter memoir by no means 
passed without question, but as the matter must 
after all remain a matter of opinion until we 
have more exact quantitative data, no conclusion 
could be said to have been arrived at. Several 
facts were, however, brought forward, such as the 
slaughterhouse referred to by Dr. Anderson, which 
it would be difficult to explain away except on the 
self-purification theory, either inherent in the 
water and air in it, or, perhaps, more probably, the 
natural processes due to animal and vegetable life. 


(To be continued.) 
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(By our New York CorRESPONDENT.) 
(Continued from page 179.) 
LonairupiInaL Rat. SLEEPERS. 

Tue paper by T. C. Clarke on ‘*The Advan- 
tages of Longitudinal Bearing Systems for Railway 
Tracks,” followed. This was a plea for more 
substantial track, and was called forth by the evi- 
dent increase in speeds and in the weight of the 
locomotives and rolling stock. The question of 
timber ties was a serious one, since we use in the 
United States from 60,000,000 to 70,000,000 a year. 
The great weight of the rail, aided by a sawing 
motion caused by a sinking at the joints, cuts into 
the ties and rots them. After examining the 
various systems, the author believed the only 
remedy was in the continuous rail and the con- 
tinuous bearing. He then stated that the early 
continuous rails were made of such soft iron that 
the bearing parts cut into each other and worked 
loose. Steel members properly proportioned would 
avoid this, but the great and irremediable defect of 
the cross-tie was the low joint, and evidently he 
did not think any of the present joints met the 
difficulty. He then gave the requisites for a con- 
tinuous track as follows : 

1. The first is, that the longitudinal bearer under 
the rail shall be stiff enough to transmit the load 
to such a distance, on each side of the wheel, 
as will limit the pressure to not much over 2 tons 
per square foot of bearing surface, without requir- 
ing excessive width. Experience has shown that 
a greater pressure than 2 tons per square foot will 
sink ties too deep into the gravel or broken stone. 

2. The next thing is to attach the rails and 
bearers together by a form of fastening strong 
enough to resist all strains and shocks, and yet 
allow of freedom of the rail to expand and contract, 
independently of its bearer. It must also be held 
to ‘its bearer, so that creeping of the rail on the 
bearer may be prevented, and that without any 
notching or cutting of the rail that will impair its 
strength. The rails must break joint with the 
bearers. The fastenings must be so made that the 
rails can be quickly removed and replaced by new 
ones without disturbing the bearers. The fasten- 
ings must be able to hold fer a time a broken rail, 
so that it will safely pass the trains, and no system 
but the longitudinal can do this. 

3. The bearers (and rails) should be united firmly 
together by light metallic gauge ties, placed near 
enough to properly preserve the accuracy of the 

auge. 
" 4. The bearers and gauge ties should be of such 
shapes as can be easily tamped with gravel or 
broken stone ; as will stay in place vertically, 
laterally, and longitudinally, and will allow of drain- 
age to pass between them. 

5. The system should be so planned that no diffi- 
culty of construction can occur at curves, either in 


alignment or elevation of outer rail. Also it should 
be so made as to easily join to the ordinary form 
of T rail at turnouts and switches. 

6. Besides the obvious advantages which such 
a construction gives, there are two others: The 
upper rail can be made of a harder and better 
worked steel, while the bearer can be made of a 
softer and tougher quality of metal. Probably 
basic steel would do for this. 

Owing to the rails being supported under their 
entire length by continuous bearers, they can be 
made of less depth and sectional area in their lower 
flanges, than at present. The metal so saved can 
be put into the head of the rail, where it is most 
needed. 

The author thought rails could be designed for 
this system 3 in. wide, and instead of weighing 
110 1b. need weigh only 701b. He then called atten- 
tion to the design of Mr. Hohenegger, chief en- 
gineer of the Austrian State Railway, shown in 
Figs. 29 and 30. There were two defects. The 
form of the longitudinal prevents a quick drainage, 
and Mr. Clarke recommended a T form, and he 
thought the joints of the rails and those of the 
longitudinal bearers should not coincide but break 


_ bevel gearing to every wheel. Between each wheel 
| or pair of wheels is an articulated joint in the shaft, 
so that the length of rigid wheel base is that of an 
| ordinary bogie truck. The great advantage ob- 
| tained is that the whole weight of the engine and 
| tender is utilised for traction, and distributed over 
|a much greater length of track than is the tractive 
| weight of an ordinary locomotive. The incidental 
advantages are short wheel base and high piston 
|speed. These engines are therefore adapted to 
slow speeds, steep gradients, and sharp curves. 
The disadvantages are those of the enforced low 
ispeed and those disadvantages attending such 
;mechanical devices. This road being somewhat 
' peculiar, especially to an Englishman, a reference 
'to it will probably be found interesting, although 
| the details must be omitted for want of space. The 
author thought if the speed was low the light rail 
would be found serviceable. 


Reports. 


Discussion on ‘‘ The Right of Way of Railroads ’”’ 
closed the evening, and the next morning the party 


| took a ‘‘ wheelbarrow ” boat, one of the type that 


kicks up a dust at low water, and went down or up 


(69 33 Ibs 


Section A.B. 


ISN WSS LG 




































































joints. He concluded by submitting figures from | the Tennessee River. It does not matter which way 
which he proved a first-class track with metallic | you sail on this very crooked stream. The trip was 
longitudinal bearers need not cost more than aa very beautiful one, however, for the scenery was 
first-class track laid with metallic cross-ties. lovely, and the party returned to the inn prepared 


There was considerable discussion on this paper, | to listen to the presidential address and to wander 


and each side produced reasons why the other one 
was in error. And as is usual in such cases, if the 
hearer took the premises of either disputant as cor- 
rect, he would reach their conclusion. That there 
must be some relief afforded the railways on this 
matter is very evident, but that it will come from 
a report on the standard rail section to be submitted 
by a Committee of this Society is very doubtful. At 
their present rate of progress they and their con- 
temporaries will have passed off the earth before 
such report is settled on. The writer would sug- 
gest this Committve arrange a law of succession so 
that the duties may be handed down to the oldest 
sons, and again to theirs and so on, thus keeping 


| over the world by the aid of the stereopticon from 
| the Croton Aqueduct Tunnel, thirty miles long, to 
Chicag» and the World’s Fair, stopping en route at 
the Pike’s Peak Railway. Chicago, of course, 
believes in size first and other things afterwards, 
so the President dwelt on twenty-story buildings 
and the auditorium. Mr. Chanute called the 
attention of the Society to the debt of gratitude 
they owed to the Institution of Civil Engineers, 
and trusted they would not forget to return their 
past courteous attentions on the occasion of the 
World’s Fair, a sentiment your correspondent 
heartily echoes, as he believes every one will, who 
was the recipient of their graceful and unbounded 





the Committee as a permanent body. hospitality in 1889, 
Ben : Among the various reports which followed, one 
P Mot aged RarLRoap Constrt CTION. | deserves particular nin viz., that on the ‘‘Causes 
Mountain Railroad Construction,” by W. B. |of Failure of the South Fork Dam.” This is the 
Parsons, was the next paper. This was an account| report which was not presented at the meeting 
of the construction of a railroad in Pennsylvania at Cresson a year ago on account of litigation then 
for handling lumber where the grades were 175 ft. to| pending. This South Fork was the stream con- 
the mile and the curves 18 deg. to 19deg. The! nected with the Johnstown disaster. The report 
cost of engineering on location was stated to be | stated that there were 2250 persons perished, that 
400 dols. Grubbing and clearing was 50 dols. to | 1675 bodies had been recovered, and of these 1025 
60 dols. per acre. The gauge was 4 ft. 8}in. andthe had been identified ; the loss of property was 
rails were 40 Ib. with angle bars. The road cost from 3,000,000 dols. to 4,000,000 dols. The report 
about 6500 dols. per mile and the switchback | dealt with the dam from its original survey made by 
method was used. The motive power was fur-|Mr. Welsh in 1834. The real cause of the failure 
nished by a “‘Shay gear” locomotive and a Mogul. | was the lack of sufficient means to carry off the 
The Shay engine may be described as follows : | waste water in the emergency which resulted in 
It has three cylinders set vertically and together the water flowing over the dam and thus weakening 
on one side of the boiler, just ahead of the cab. it ; that the dam was strong enough to resist the 
They connect with a shaft which runs the whole | pressure of the water, and that the waste conduit 
length of the engine and tender, and is geared by was ample for ordinary circumstances. One of the 
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members who had taken careful levels thought the 
dam was lower in the centre, but this was dissented 
from by another member, who had also taken 
levels about the same time, and who thought the 
water ran over in a number of places in little 
rivulets. Mr. J. B. Francis stated the dam had 
been lowered about 2 ft. along the middle part in 
order to widen the roadway on top. 


Water METERS. 


The next paper was a very interesting one by 
Mr. John Thomson, entitled ‘‘ A Memoir of Water 
Meters,” and dealt with the patents issued on this 
construction since 1837 ; the first being for a dia- 
phragm meter. Strangely enough 50 per cent. of 
all the patents issued for water meters have been 
within the last fifteen years and in Great Britain 
within the last twenty years. The third and fourth 
United States patents were issued to John Ericsson 
in 1851. The first British patent was No. 4982, 
A.D. 1824, and issued to William Pontifex, of Shoe- 
lane. The author then proceeded to describe and 
to illustrate by drawings the various water meters. 
He ridiculed the position of the water works 
engineer, who after letting 75 gallons to 150 gallons 
per capita run to waste day after day, suddenly 
rose to the occasion and demanded a meter that 
would measure drops. For all practical purposes 
a meter registering within 5 to 7 per cent. would 
be ample, and when engineers came to this de- 
cision such meters could be had 20 to 25 per cent. 
less than those now used. He thought there had 
not been any marked increase in accuracy, nor 
had any generic invention of marked importance 
been made in water meters for the past twenty to 
twenty-five years. He had not found aluminum as 
satisfactory as hard rubber, since it developed, when 
contained within ordinary brass castings with water, 
a galvanic action, and there resulted a deposit 
which interfered with proper operation. The perfect 
meter, he settled, must be frictionless, but thought 
the rotary would supplant the reciprocating piston 
and the inferential meters. Mr. Thomson is a very 
high authority on the subject, for he has patented 
one of the most successful water meters of the day, 
only his modesty and good taste prevented him 
from drawing any special attention to his own 
work. 


Lake Erie AND River Onto Suip CaNnat. 
The proposed ‘‘ Lake Erie and Ohio River Ship 
Canal” followed. The distance is 103 miles and the 
depth 15 ft. over lock sills. As an argument for 
such construction it was stated the rate from Mar- 
quette to Cleveland and thence by rail to Pittsburg 
was 2.05 dols. per ton, while the rate if the canal 
was built would be 1.25 dols. The Government 
would carry on the work and make it a free canal, 
so one speaker thought. The thought occurs here 
that if the furnaces of Pittsburg can save over 
50 per cent. in freight they might, perhaps, lend a 

ittle help to the Government in this enterprise. 


(To be continued.) 





WELDLEss STEEL C#Ains.—In our issue of May 1 (see 
page 524 of our last volume) we gave an account of the 

ury process of making weldless steel chains by stamping 
out of a bar. A number of these chains have recently 
been sent by Messrs. W. Reid and Co., of 112, Fenchurch- 
street, E.C., to the Broadway Testing Works, West- 
fag and the breaking load has been determined as 
ollows : 


Diameter of Breaking Final 
ink, Load. Extensions, 
in. tons. per cent. 
55 11.43 4.0 
755 21.0 4.41 
871 30.92 3.0 

1.0 38.07 1.95 





Hanpby Lists or Tecunrcat LireRAtuRE.—This is the 
fourth instalment of this very valuable series of lists. It 
relates to books of mines and mining, assaying, metal- 
lurgy, analytical chemistry, minerals and mineralogy, 
geology and paleontology. It contains an alphabetical 
reference catalogue, arranged under authors and subjects, 
and including analytical references to the contents of 
important works. It includes issues from 1880, to May, 
1891, and a number of books published before 1880, fre- 
quently met with in catalogues, together with a list of 
periodicals and annuals, and a short list of German 
works, It is compiled by Mr. H. E. Haferkhorn, of 
Milwaukee, Wis., U.S.A., and published by Gay and 
Bird, 15, King William-street, Strand, London. The 
other issues are: 1, Useful Arts (1.5 dols.); 2, Military 
and Naval Science (1.5 ore) ; 3, Engineering and Me- 
chanics (2.5 dols.); 3a, Electricity and Magnetism 


(.75 dols.); 4, Mi ini 
wae . } ae and Mining (1 dol.). They are well 








TRIPLE-SCREW ENGINES. 


On our two-page plate we give an engraving prepared 
from a photograph, and on pages 208 and 209 are repro- 
ductions of drawings of three screw triple-expansion 
surface-condensing engines, constructed by Messrs. 
Dunsmuir and Jackson, engineers, Govan, Glasgow, 
for the awning-decked steamer Wai, belonging to the 
Bombay Steam Navigation Company, and intended for 
passenger service on one of the rivers on the Bombay 
coast, and to act as a feeder to the larger vessels 
running along the coast. This vessel, a profile of 
which is given on page 208 (Fig. 1), is 90 ft. long, 20 ft. 
broad, and 11 ft. 6 in. to awning, and her draught, 
with coal, passengers, and baggage, does not exceed 
2ft.9in. The hull was built by the Grangemouth 


Dockyard Company, and the vessel was put together | 


and the machinery put on board in Bombay by Mr. 
Moir, the superintendent of the Bombay Steam Navi- 
gation Company. It will be seen from Figs. 2, 4, and 
5, that these engines are placed athwart the vessel, 
and that each engine is joined direct to its own crank- 
shaft and propeller. The engraving on the two-page 
plate shows that connections between the engines are 
made by two side rods, acting in this case at right 


Fig.2. 


angles to each other, and they are so arranged as to 
act as a balance to the low-pressure piston and other 
working parts of the engine. They are so constructed 
as to give the crankshafts free play and movement in 
working, and to wear out of line if so inclined. This 
combination gives all the advantages that are due to 
the three cylinders and ratios of expansion, with 
cranks set at equal angles. 

The diameters of cylinders are :—High pressure, 
9 in. ; intermediate, 144 in. ; and low pressure, 25 in. 
Each has a stroke of 10 in. The engines are designed 
for a working pressure of 200 lb. to the square inch. 
The slide valves are worked by Joy’s valve gear. The 
pistons and cylinder covers are of cast steel single 
webbed ; the main bearings and crankpin bushes of 
steel, lined with Kingston white metal ; and the stern 
tubes are rolled steel pipes. The propellers are of 
gun metal, and are each 2 ft. 6 in. in diameter, having 
three blades. When loaded the draught of the vessel 
is 3 ft. 3 in., and the propellers were made to suit this 
draught with a pitch of 4 ft. The vessel was built 
full with bluff lines, and it is satisfactory to learn 
that she attained a speed of 11 miles per hour. This 
was fully better than was expected. The boiler is the 
usual marine type, 8 ft. 9 in. in diameter by 8 ft. 9 in. 
long, having two furnaces 2 ft. 6 in. in diameter. The 
grate surface is 24 square feet. The tubesare of brass, 
the heating surface being 650 square feet. The boiler 
was constructed under Board of Trade supervision. 
The details of design are shown in Figs, 3, 4, and 6. 
The total weight of boiler and machinery is 40 tons, 
and the displacement of the vessel in her working trim 
is 110 tons. 

As the engines must necessarily run at a high speed 
—upwards of 300 revolutions per minute—it was pre- 
ferred to work the pumps by separate engines, the 
circulating water being driven by a centrifugal pump- 
ing engine ; and the air pump, which is double-acting 
and horizontal, with two feed pumps and two bilge 
pumps, is also worked by a separate engine. Both of 
these engines work with steam at 200 lb. pressure, 
and exhaust into the low-pressure cylinder receiver, 
where the steam is again used. By this arrangement 
each pump can be exactly regulated to its proportion 
of work. 

Being the first set of triple-screw engines made on 
this principle, it was thought advisable to have them 
tried under steam in the works, and they were kept in 
motion for five consecutive days with circulating and 
air pumps working. The engines were frequently run 
up to 300 revolutions, and during this time they 
worked with the utmost smoothness and regularity of 








motion, without heating or a hitch of any kind. The 
steamer Wai has been running for some time very 
successfully in passenger service on the Nogotna 
River, and the superintendent engineer of the com- 
any, Mr. Moir, writes that the engines ‘‘ work per- 
ectly.” She steers exceptionally well, answering her 
helm quickly, a much desired feature, as the river on 
which she runs is very narrow. A good proof of the 
satisfactory nature of the design oa of the workman- 
ship is found in the fact that the machinery is worked 
entirely by natives. In fact, all on board are natives. 
It is hardly necessary, we think, to mention the 
importance of having practicable and economical 
means of distributing power through three propellers, 
when conditions and circumstances render it desirable, 
with one set of triple engines, each of which is coupled 
direct to its shaft and propeller. For light and 
medium draught steamers, where large power and 
speed are demanded, these engines are of great advan- 
tage. The centre screw is placed in the usual aperture 
in the stern, and the two outside propellers a few feet 
further forward, the blades overlapping those of the 
centre screw more or less as may be thought desir- 
able. For steamers that require to turn and manceuvre 
quickly the centre propeller can be fitted in the rudder 





frame, with a swivel or hook joint, made to turn or 
act either way with the rudder, without stopping or 
reversing the engines. As the propellers are all con- 
nected through the engines, the number of blades can 
be varied so as to thoroughly utilise the power. For 
equal powers and propelling services the three screws 
and shafts occupy less space transversely and vertically 
than two screws with twin engines. The outside 
shafting is closer to the vessel. By the adoption of 
three propellers shorter strokes become necessary, and 
consequently lower and lighter engines may be adopted, 
with more revolutions for the same piston speed. The 
safety of a vessel fitted with these engines is increased, 
and the power relieved by a broken shaft or screw is 
used in working the remaining propellers. 





E.ectric WELDING ; THE IMPROVED BENARDOS PRO- 
cEess.—Messrs. Lloyd and Lloyd, of the Coomb’s Wood 
Tube Works, Halesowen, near Birmingham, are enlarging 
their installation of this process, which they have success- 
fully applied to the manufacture of iron and steel tubes 
and fittings. A very extensive series of some hundreds of 
tests has been made by Messrs. David Kirkaldy and Son 
of bars of various brands of iron and steel in order to test 
the nature of the welds, and Messrs. Lloyd and Lloyd 
inform us that the results obtained show that a fibrous 
fracture can be relied upon at the weld with iron and a 
silky fracture with steel, and that the contraction of area 
at fracture and extension, as well as the ratio of weld to 
solid, are all maintained at high average figures. We are 
informed that Messrs. Lloyd and Lloyd, as soon as the 
holiday season is over, intend to invite a number of the 
leading engineers to inspect the process at their works. 





VIcTORIAN RaILways.—The last portion of the first sec- 
tion of the Great Southern Railway of Victoria, viz., 
from Loch to Korumburra, has been opened for traffic. 
Although only 10 miles in length, the line passes through 
such heavy country that the contractors, Messrs. Falk- 
ingham and Sons, have had a difficult task in construct- 
ing it. The line passes through the valley of Alsop 
Creek until it reaches the spurs of the mountain —— 
known as Whitelaws Track, on the summit of which the 
Korumburra station is situated. The Bass at Loch 
is about 275 ft. above the sea, and the station at 
Korumburra is 745 ft. above the sea level. The construc- 
tion of the line, however, has been followed by rapid 
settlement. The Jumbunna coalfields are situated in 
close proximity to the line. On the south-east of the 
line the Korumburra Creek and the Strizlecki coal seams 
are also found. The construction of the Great Southern 
line has been in hand now about four years, and Mr. 
Darbyshire, the engineer-in-chief, anticipates that it wil} 
be completed by the close of 1891. 
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MARINE ENGINEERING. | 
A Review of Marine Engineering during the Past Decade.* | 
By Mr. ALFRED BLECHYNDEN, of Barrow-in-Furness. | 


THE Institution has previously had two papers dealing | 
with the progress of marine engineering: that by Sir 
Frederick Bramwell, read at the meeting in this city in 
1872 ; and that by Mr. Francis C. Marshall in 1881. The 
writer purposes now to review briefly the progress from 
the latter date until the present time. 

The results of Mr. Marshall’s investigations were that 
the type of engine then employed was the two-stage ex- 
pansion compound, and from a series of examples of per- 






































in the year 1873, and tried in 1874, and were of the three- 
crank type usually built now. 

Since 1881 the three-stage expansion engine has become 
the rule, and the boiler pressure has been increased to 


| 160 lb. and even as high as 200 lb. per square inch. Four- 


stage expansion engines of various forms have also been 
adopted ; and many changes have been made in other 
respects, necessitated by increased pressure or by desire 
for increased economy or power. In dealing with the 
changes made during the last ten years, it will be best to 
commence with the furnace, and to proceed from the 
boiler to the engine. 

Forced Draught.—Ten years ago the principle known as 
forced draught, so far as marine engineering in this coun- 


ashpit system ; but such exact data as exist of its work- 
ing indicate that with moderate air pressure it is at least 
no less economical than natural draught. In America it 
was customary to close in the ashpits, and take the 
delivery tubes from the fans into them. This, though 
involving more ashpit fittings, is certainly advantageous 
| so far as cleanliness is concerned ; the furnaces are also 
| not subjected to the severe strains caused by the inrush 
|of cold air which occurs during firing with closed stoke- 
|holds. As often fitted it has the disadvantage of 
making rather a hot stokeheld, though with sufficient 
precautions there is no reason why the ventilation should 
| not be made perfect by taking the air through the stoke- 
| holds. In the earlier American experiments (see ‘‘ Isher- 
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formances of such engines he found that in long sea voy- 
ages on the average the boiler pressure was 77.45 lb. per 
square inch, the piston speed 467 ft. per minute, the heat- | 


try was concerned, had been practically confined to tor- 


pedo vessels, and the writer believes to three cruisers, 
each of about 2850 horse-power, though it had long been 


ing surface per indicated horse-power 3.99 square feet, | emplo yed in steamers on American waters. Since then 


and the consumption of cowl per indicated horse-power | 
1.828 lb. per hour. No mention was made by him of the | 
three-stage expansion engine, although at that time at | 
least two had been constructed, and had worked success- | 
fully for seven years. These were the engines of the 
Propontis, with cylinders 23 in., 41} in., and 624 in. in 
diameter, by 42 in. stroke, constructed by Messrs. John 
Elder and Co. to the designs of Mr. A. C. Kirk; and 
those of the Sexta, constructed at the Ouseburn Engine 
Works, Newcastle-on-T'yne, to the specification of Mr. A. | 
C. Franklin, then of ndon, with cylinders 11 in., | 
17 in., and 24in. in diameter, by 18 in. stroke, as illus- | 
trated in Fig. 1. Both of these engines were commenced 

_* Paper read before the Institution of Mechanical En- | 
gineers at Liverpool. 





| 
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it has become the rule in all vessels for naval service, and 


comparatively common in both passenger and cargo 


vessels, By this means it is possible considerably to 


augment the power obtained from a given boiler; and, so | 


long as it is kept within certain limits, it need result in 
no injury to the boiler, but when pushed too far the 
increase is sometimes purchased at considerable cost. 
There are several methods by which the principle may 
be practically applied. In the earlier cases in this country 
closed stokeholds were adopted, the air being delivered 
into them by fans, at a pressure varying from about 1 in. 
to3in. of water. This arrangement certainly has the 
merit of keeping the stokeholds cool, and its details are 


simple; but it is dirty, and where bunker doors are not | 


well fitted, great disconifort may be caused on deck. 
Possibly alsd it is not quite so economical as the closed 


wood’s Experimental Researches,” vol. ii., trials of gun- 
boats of Chippiwa class, and Fulton) the air was intro- 
duced into the ashpits m4 fs oe at their backends. 
The principle of forced draught has also been carried 
out by placing a fan in the uptake, and exhausting 
through the furnaces. This plan has the —- advantage 
of dispensing with the elaborate furnace fittings common 
to the undergrate systems; and according to the re- 
searches of Dr. Tyndall on combustion in condensed and 
attenuated atmospheres, it should result in a more per- 


' fect combustion, but how far this is realised in practice 


has not come within the writer’s experience. 
In regard to the economy of forced draught, an ex- 
amination of Table V.* will show that while the mean 


‘consumption of coal in those steamers working under 
|natural draught is 1.573 lb. per indicated ee 


per hour, it is only 1.336 Ib. in those fitted with ‘orced 
* We shall print this Table with the others in a later 





issue. 
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draught. This is equivalent to an economy of 15 power is not less with forced than with natural draught, | forced draught. First, it seems fairly well established 
per cent. Part of this economy, however, may be due | then, since with forced draught it is possible to develop a | that, if the boilers are well constructed and are provided 
to the other heat-saving appliances with which the latter | given power from a smaller boiler, and consequently with with ample room to insure circulation, their steaming 
steamers are fitted. But independently of the economy |a smaller weight than with natural draught, here is at | power may without injury be increased to about 30 or 40 
of forced draught in coal relatively to power, it is like all | once a source of economy, because the difference in | per cent. over that obtained on natural draught for con- 
economies in marine engineering, simply a question of | weight may be made up in freight. Such evidence as | tinuous working, and may be about doubled for short 
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|runs. Secondly, such augmentation is accompanied in 
| normal cases by an increased consumption per indicated 
| horse-power ; but, thirdly, the same or even greater power 
| being indicated, it may with moderate assistance of oreed 
| draught be developed with a smaller expenditure of fuel, 
| the grates, &c., being properly proportioned. Fourthly, 
| forced draught enables an inferior fuel to be used ; and, 
| fifthly, under certain conditions of weather, when with 
| normal proportions of boiler it would be impossible to 
|maintain steam for the ordinary speed with natural 
draught, the normal power may with forced draught be 
‘insured. In particular cases any or all of these advan- 
tages may be a source of economy ; and the first of them 
may render possible that which would otherwise be im- 
| practicable. 
| As now adopted in the Navy, forced draught is purely 
an auxiliary intended for use under special circumstances. 
When a maximum power and speed are required only 
| occasionally, or when the vessel is intended for cruising 
| in hot climates, or under such conditions of weather as to 
| impair the natural draught power, in such cases itis a 
|most important source of economy. Vessels of the 
cruiser type, which are required in case of necessity to 
| develop, say, over 9000 horse-power, while the usual 
| cruising speed of about 10 or 12 knots requires only from 
1000 to 1500 horse-power, are rendered possible at a 
| reasonable cost by the adoption of forced draught. The 
recent troubles with naval machinery in vessels of the 
Barracouta class have done much to unsettle opinions in 
regard to this problem. But looked at calmly it becomes 
evident that the causes of those troubles are altogether 
apart from the question of forced draught pure and 
simple, and are rather questions’ of boiler design. So 
long as boilers were designed with ample spaces for 
internal circulation, ample capacity of furnace and com- 
bustion chamber, and so proportioned that the surfaces 
of the furnaces and combustion chambers were sufficient 
to absorb a large proportion of the heat before the pro- 
ducts of combustion reached the tubes, and above all so 
that the tubeplates were protected from direct impact of 
th , 9 > the intense radiant heat from the incandescent mass of 
ve comparative cost of carrying a given freight at a | exists shows that not only is forced draught more econo. | the fire, no serious trouble ensued. In the recent cruisers 
given speed ; in other words, it is a question of the total | mical as regards quantity of coal, but by its means such | kuilt under the Naval Defence Act of 1889, a separate 
Pin of carrying the freight with the help of forced | classes of coal may be used as would not without it be | combustion chamber to each furnace has been adopted 
ye 2 as against the total expenses with natural! worth putting on board. It is in this direction perhaps | with perfect success. _ . : 
whie it. Itisnot a mere matter of coal consumption, | that the greatest saving has followed its em loyment. Boiler.—It is impossible to chronicle much change in 
; * is only one of the elements that go to make up the | Thus far the following would appear to be a fair sum-| the form of the marine boiler as designed for ordinary 
otal. Assuming that the consumption of coal per horse- | mary of the advantageous points attending the use of! service; but both Messrs. Thornycroft and Messrs, 
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Yarrow have given their attention to water-tube boilers, 
with the object of lightening weights and so rendering 
higher speeds attainable in small vessels. These boilers 
doubtless have the merit of lightness; but unless there 
are no fewer than two in one ship, so arranged that one 
boiler can readily be shut off, ne can be of little use in 
ordinary service, as the failure of one tube is the failure 
of the boiler of which it is a part ; whereas in an ordi- 
nary boiler a tube may give out, and cause no more trouble 
than that involved in inserting a stopper. If, however, 
tubulous boilers were used in numbers and separable, 
they might be made serviceable for the mercantile marine, 
and might give the shipowner a few more tons dead- 
weight, and so make remunerative what might otherwise 
be a loss. One of the great advantages, however, of boilers 
of this type, namely, the small weight of water they 
carry, is attended by what might be a serious drawback, 
inasmuch as they have to be fed and worked with greater 
care ; whereas the large cylindrical boiler, which contains 
a large reserve of water, will admit of a little irregularity. 
But to set against this there is the probability that the 
damage might not be so serious in the water-tube boiler 
if the water were allowed to become low. Moreover by 
the use of slow working independent feed pumps there is 
no reason why this possible source of trouble should not 
be overcome. 

Though no particular change can be recorded in the 
general design of the marine boiler, the change of material 
used and the great advance which has taken place in the 
application of tools to boilermaking cannot pass without 
notice. As a material for boilers, iron is now a thing 
of the past, though it seems probable that it will con- 
tinue yet awhile to be the material for tubes. Steel- 
making has moved on apace, so that now plates can be 
procured of 132 square feet superficial area and 14 in. 
thick. Mechanical appliances have been greatly im- 
proved. All flanging, tapping, tubing, and staying, and 
in some works practically all rivetting, is the work of 
machines; and a practical caulking machine seems not 
quit? an improbability. On the other hand, for purely 
boiler work, a punching machine has happily become 
obsolete in marine engine works. In view of these facts 
and of the ever increasing knowledge of the structure, the 
Board of Trade and Lloyd’s have relaxed some of the 
rules by which manufacturers were ‘‘ guided,” if not 
perhaps somewhat hampered ; and have made consider- 
able modifications in their scantlings. It is questionable, 
however, whether these bodies might not with safety 
still further modify their rules, and reduce the thickness 
of shells, and lower the tests relatively to working pres- 
sures. For some years past boilers have been built for 
the Royal Navy with shells 18 per cent. thinner than 
required by the Board of Trade and Lloyd’s rules, and the 
test pressure, instead of being double the working pres- 
sure, is only 90 lb. above it ; and these boilers have proved 
perfectly satisfactory in respect of strength. While 18 per 
cent. lighter, it must not supposed, in the case of 
thick plates at least, that they are weak in proportion ; 
because the difficulties of manufacture and probabilities 
of defects in the plates increase so any with thick- 
ness, that it is doubtful whether the difference of weight 
represents with any degree of approximation the difference 
of strength. This appears to be the view of the Board of 
Trade, whose rules require all heavy plates to be sub- 
ag to special tests. This subject was introduced by 
Mr. Richard Sennett at a meeting of the Institution of 
Naval Architects in 1888; and Mr. John Scott, of 
Greenock, liberally taking action in the matter, sub- 
jected to hydraulic pressure a boiler shell built to Ad- 
miralty requirements, with the result that he proved 
with sufficient clearness that the elastic strength of the 
structure was capable of standing at least double the 
working pressure for which the boiler was designed. 
Without further discussing the question at the present, it 
appears to the writer that the time has arrived when the 
Board of Trade and Lloyd’s should reconsider their rules 
in these respects. 

The increased pressures of steam have also caused 
attention to be directed to the furnace; and have led to 
the adoption of various artifices in the shape of corru- 

ated, ribbed, and spiral flues, with the object of giving 
increased strength against collapse without abnormally 
increasing the thn oe of the plate. As is well known, 
athick furnace plate is viewed by many engineers with 
great suspicion ; and meanwhile the advisers of the Board 
of Trade, perhaps with great wisdom, have fixed the limit 
of thickness for furnace plates at § in. ; but whether this 
limitation will stand in the light of prolonged experience 
remains to be seen. It is a fact generally accepted that 
the conditions of the surfaces of a plate are far greater 
factors in its resistance to the transmission of heat than 
either the material or its thickness. In 1878 the writer 
made a number of experiments on the transmission of 
heat through brass and iron boiler tubes, the results of 
which went to show that, just so long as the surfaces were 


perfectly clean, the brass tubes were considerably more | ty 


effective ; but immediately they were reduced to the ordi- 
nary working condition of boiler tubes there was no 
appreciable difference in their efficiency. In 1867 Isher- 
wood tried experiments with plates of }in., }in., and 
8 in. thickness ; and he found that the thickness made no 
difference in the result, so far as he was able to detect. 
From the measured rate of the transmission of heat 
through thin plates and along bars of metal, it has been 
estimated that the resistances of the surfaces when fairly 
clean are about 974 per cent. of the whole for a 4-in. steel 
or iron plate ; so that, granted a plate free from lamina- 
tion, thickness being a mere secondary element, it would 
thus appear that a furnace pe might be increased from 
4 in. to Zin. thickness without increasing its resistance 
more than 1} per cent. So convinced have some engineers 
become of the soundness of this view that they have 
adopted flues } in. thick, Amongst those who have had 





the courage to take this step is Mr. Alexander Taylor, of 
Newcastle-on-Tyne, who reports that after five years’ 
work such flues have given unqualified satisfaction. 

In the matter of mere size, there has not been much 
increase over boilers made many _ years ago ; on the con- 
trary, the increased pressures adopted have tended to 
cause a reduction in size. It is questionable whether 
such large boilers as those of the ‘‘ Wyoming” and ‘‘ Wis- 
consin” will ever again be produced. On the other hand, 
as the higher pressures have caused thicker soantlings, 
the larger boilers have become very heavy. The boilers 
of the R.M.S. Empress of India, which were 16 ft. 3 in. in 
diameter by 19 ft. 6 in. long, weighed 85 tons each, with- 
out furnace fittings or mountings of any description. 

Engine.—The change from the principle of two-stage 
expansion to that of three and of four stages has been 
attended with corresponding modifications in the engine. 
Though the first two of the three-stage expansion engines 
were of the three-crank type which has now become the 
standard, yet in the earlier east coast engines which were 
introduced by Mr. Alexander Taylor in 1881, the engine 
was simply the two-crank engine with another _— 
ge cylinder added tandem to the first cylinder, 

ig. 2; and for a year or two favours seem divided 
between the three-crank engine and the two-crank 
tandem, the first cylinder being tandem sometimes with 
the second and sometimes with the third. In recent 
years, the tandem triple seems to have disappeared, 
except in cases of tripling old engines. 

But perhaps the desire to economise in length of engine 
has given rise to more varieties of arrangement than 
any other single cause. For this purpose, combined with 
the aim of making them more accessible, the valves have 
been removed from the fore and aft centre line, and placed 
behind orin front, and worked either by oneof the numerous 
forms of radial valve gear, or by the link motion and levers. 
It is true that by such an arrangement the length over 
the cylinders can be Psat ee ; but as the extent to 
which the distances between the centres can be reduced 
is limited by the lengths of the shaft bearings and the 
thicknesses of the cranks and couplings, little can be 
gained below the cylinders by this means. However, 
where length of at 9 is important, such an arrangement 
has its value, as have also the two arrangements of 
cylinders shown in Figs. 3 and 4. In Figs. 5 to 10 are 
illustrated a ee of arrangements of three-stage ex- 
pansion engines. In the application of the three-stage 
expansion principle to dle engines, Mr. Rogers’s 
arrangement of oscillating engine, Figs. 11 and 12, is 
most interesting, and has been found to work most satis- 
factorily. 

Of four-stage expansion engines, the oldest type is that 
made by Messrs. Denny and by the Barrow Shipbuilding 
Company, Fig. 13, which consists simply of two pairs of 
cylinders working tandem. Messrs. Richardson, of New- 
castle, adopt a four-crank engine, Fig. 15. Messrs, 
Fleming and Ferguson’s, Fig. 16, consists of two pairs of 
cylinders working two cranks by means of a pair of 
triangular frames; this is similar in principle to Mr. 
Bernay’s engine, Fig. 14, illustrated in the discussion upon 
Mr. Thornycroft’s paper on high-speed steam naviga- 
tion _— of Civil Engineers, vol. lxvi., 1881, 

e 147). 

wo of the most common types of triple-engines are 
those shown in Figs. 17 and 18, with the cylinders 
arranged in the sequence--high, intermediate, low; the 
condenser forms _ of the engine framing, and the 
pumps are placed at the back of the condenser, and 
worked by levers. In the smaller engines, the cylinders 
are rigidly bolted together; but in the larger they are 
free, and connected only by a pair of bar stays fixed to 
their centres. This is customary inorder to prevent the 
extension of the distance between the centres when the 
engines are heated ; but it is a point which appears more 
important in theory than in practice, and it is doubtful 
whether the greater rigidity of the bolted cylinders in the 
smaller engines is not a much more important feature in 
ordinary work. 

In the Navy, where, owing to the necessity for arrang- 
ing all machinery below the water-line in unprotected 
vessels, the horizontal engine formerly reigned almost 
supreme, vertical engines are now almost uniformly 
adopted, and the necessary protection for the cylinders 
is obtained by an armoured hatch. In the later designs 
the — engines are made open-fronted, Figs. 19 and 
20, with standards of cast steel at the back and wrought 
steel pillars in front. Feed, bilge, and circulating pumps 
are worked by sg engines. For the air-pumps also 
separate engines have sometimes been adopted, and they 
possess great merits for mancuvring purposes, as the 
vacuum can be maintained and the condenser kept clear 
of water while the main engines are standing, and the 
latter are thus ready to answer more instantly any order 
which may be given. With the three-crank engine, how- 
ever, this is of less importance than with the two-crank 
De, 

Be modern cruisers, which are desi; “ with the view of 
steaming upon emergency at a very high speed and ordi- 
narily at about half that rate, Pt become much 
too large for the power developed at slow speeds, and in 
consequence are not economical under the ordinary condi- 
tion of working. In larger vessels this difficulty is met 
 § separating each set of propelling engines into two sets 
of half the capacity, the one forward of the other, and so 
arranged that the forward set may be disconnected and 
the after set left to do the work. The 
of the Italian cruisers Lepanto, Italia, Re Umberto, and 
Sardegna, and of the British cruisers Blake and Blenheim, 
have been arranged on this plan. In smaller cruisers no 
such plan has been adopted, so far as the writer knows, 
nor would it be convenient with the limited room avail- 
able; but something almost equivalent might without 
much difficulty be contrived, such as using the high and 
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intermediate cylinders as a two-cylinder compound 
engine, and ye agro. Wie low-pressure cylinder, 
which would require to placed forward. Such an 
arrangement is shown in Fig. 21. <A similar arrange- 
ment the writer learns has been proposed by Mr. Mac- 
farlane Gray at a recent meeting of the Institution of 
Naval Architects, 

The general details of the engine have not undergone 
many modifications, but still they have not remained with- 
out change. 

Piston Valves.—In Mr. Marshall's paper piston valves 
were referred to. Since higher steam pressures have be- 
come common, these valves have become the rule for the 
high-pressure cylinder, and are not unusual for the inter- 
mediate. When well designed they have the great advan- 
tage of being almost free from friction, so far as the valve 
itself is concerned. In the earlier piston valves it was 
customary to fit spring rings, which were a frequent 
source of trouble and absor a large amount of power 
in friction; but in the writer’s recent practice it has be- 
come usual to fit springless adjustable sleeves, such as are 
illustrated in Figs. 22 to 24. For this plan he is indebted 
to the suggestion of Mr. James Thompson, of the Pacific 
Steam Navigation Company. These sleeves have ali the 
advantages of the solid ring, so far as their freedom from 
friction is concerned ; and in case of leakage they can 
with ease be adjusted by lining up at their joints. In 
smaller engines the same springless ring has been used for 
the pistons of the high-pressure and intermediate cylin- 
ders. It may not give such absolute steam tightness as 
the spring ring; but any little —— can be picked up 
in the low-pressure cylinder, and such very slight loss of 
efficiency as may be due to this cause should be fairly well 
compensated by the diminished friction of the valves. 
For low-pressure cylinders the writer is not much in 
favour of piston valves ; if fitted with spring rings their 
friction is about as great, and occasionally greater, than 
that of a well-balanced slide valve; while if fitted with 
springless rings there is always some leakage, which is 
irrecoverable. But the large port clearances inseparable 
from the use of piston valves are most objectionable ; and 
with triple engines this is especially so, because with the 
customary late cut-off it becomes difficult to compress 
sufficiently for insuring economy and smoothness of work- 
ing when in “‘full gear,” without some special device. 


(To be continued.) 








WEIGHT OF MARINE MACHINERY. 
To THE EpitToR OF ENGINEERING. 

Srr,—In discussing a paper at the recent meeting in 
London of the Institution of Naval Architects I pointed 
out that it is incorrect to assume that the whole weight of 
machinery in a ship varies as the horse-power. 

More power may often be obtained from a given engine 
shafting and propeller by simply spinning them faster, 
without adding to their weight ; and the weight of these 
parts, and perhaps of the shaft fittings also, varies as the 
revolution power (or horse-power per revolution) much 
more nearly than as the indicated horse-power simply. 

It is sufficiently correct, with a given type of machi- 
nery, to say that the remaining weights do vary nearly as 
the indicated horse-power, and I suggested that a tabu- 
lated statement of weights would show more clearly how 
the weight per indicated horse-power had been reduced 
in past years if the weight of main engine, shafting, shaft 
fittings, and propellers were given separately from those 
weights which follow a different law, instead of ‘‘lumping” 
all together under the name of “engines” or ‘‘machi- 
nery,” as has been done in every table of weights I have 
seen. If these are given separately I see no objection to 
their weight per indicated horse-power being stated, pro- 
vided that the indicated horse-power and revolutions are 
also given. My attention having been directed to a para- 
graph on page 123 of your last volume, which does not 
pace convey my. meaning, has induced me to trouble 
you with these few lines. 


Tan, Sir, yours faithfully, 
C. H. WINGFIELD. 








THE ‘‘ MAJESTIC.” 
To THE EDITOR OF ENGINEERING. ; 

Sir,—Allow me to rectify an error which appeared in 
the current number concerning the record passage of the 
above-named steamship. Her mean speed for the voyage 
was given as 20,05 knots. This is very much inferior to 
what her speed really was. She maintained an average 
of 20.104 knots. So, instead of being only 42 yards faster 
per hour than the City of Paris's fastest (eastward) 
voyage, on which she did 20,03 knots, the Majestic is 
actually 150 yards per hour faster. If the difference of 
42 vale in the favour of a westward as compared with a 
homeward passage is immaterial (or, in other words, if 
the City of Paris coming home maintains 20.03 knots, she 
is equal to the Majestic going out at 20.05 knots), then 
the difference of 150 yards is surely material, so that the 
Majestic is much the City of Paris’s superior. 

In remarking that the Majestic’s breaking the record 
does not come as a surprise, you state that on several 
occasions she has maintained a speed of close on 20 knots. 
Now, on the June westward passage this year the 
Majestic maintained 20.023 knots, and on the following 
passage (July) 20.016 knots ; topping them on her record 
voyage by 20.104 knots. These westward passages follow- 
ing one another all better in s than any ever made 
iotiene by any vessel except the Teutonic, which has made 
a 20-knot passage to the west, followed by one of 20.175 
knots speed. er last voyage out showed 19.97 knots as 
the average. The City of Paris’s best and only 20-knot 
passage out showed an average of 20.014 knots. 

The Majestic is the most economical coal burner afloat. 
On this record trip she actually only consumed 220 tons 
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of coala day. The much smaller, Fiirst Bismarck, burn- 
ing 262 tons, is thought very economical. With this 

henomenally low coal consumption the engines of the 
Majestic indicated 19,500 horse-power; and her chief 
engineer thinks them good for 20,000. The revolutions of 
the engines were only 78 a minute. It is a somewhat re- 
markable fact that on the vessel’s outward voyage of July 
last, maintaining 19.87 knots, the engines worked at 
80 revolutions per minute, and 280 tons of coal were burnt 
aday. The engines indicated about 17,700 horse-power. 

The Majestic, City of Paris, and Teutonic are the only 
vessels which have crossed an ocean at 20 knots speed ; 
so that there are only three vessels capable of performing 
this feat ; not four, as was stated in the Daily Graphic of 
the 7th inst. 

That the Majestic was not “forced” on her record 
passage it is clear owing to the lowness of the daily runs 
and the quantity of pe consumed. On the July passage 
last year, above alluded to, she on one day ran over 505 
miles, but on this passage her best was 501 miles. 

Yours, &c., 


Tuesday, August 18, 1891, Waitt Star. 





MR. W. B. ADAMS’ RADIAL AXLE-BOXES. 
To THE EpitoR OF ENGINEERING. | 

Sir,—The following may be found to contain some 
answer to Mr. Burgess’s queries: _ iy 

1, Outside boxes are used on leading and trailing axles 
because they allow these to be placed in more favourable 
positions as accommodation has not to be provided—as in 
the case of inside bearings—contiguous to cylinder cast- 
ings, &c.; thus Mr. Stirling is enabled to place the lead- 
ing axles of his six-wheel passenger engines on the smoke- 
box centre line, and secure easy running where the cur- 
vature is not excessive. ‘ ‘ 

2. The chief objection to the Adams box is the difficulty 
of facing and maintaining the guides, which are arcs of 
circles in plan; they are, however, retained on the Taff 
Vale, Barry, and Rhymney railways inside the wheels. 
In ‘1887 Messrs. R. and W. Hawthorn built some six- 
coupled ten-wheel engines with outside bearings and 
radial boxes at both ends, for a pioneer line in West 
Australia, but their success will probably be discounted 
by the fact that they used the objectionable arrange- 
ment of outside cylinders coupled to outside cranks. 
Mr. F. W. Webb attacked the difficulty of the guides 
by rivetting curved steel plates between the frames, 
holding both brasses in a similarly curved trough free 
to slide between them, the rubbing surfaces of guides 
and trough being carefully ground to template, a neces- 
sary refinement, as the makers of certain engines for the 
Colne Valley Railway found when they omitted this pre- 
caution. 

The boxes are usually returned to mid-position by hori- 
zontally placed springs, or they may receive their load 
through a cap resting on inclined planes, which will keep 
the axle central by returning to the lowest position when 
the disturbing force ceases to act, but in order that there 
shall be no twisting of the box and binding of the flanges 
of the cap the planes must be continuous over the width 
of the box and be formed as portions of right and left 
spirals around the centre of curvature. ; 

The radius of curvature must be properly proportioned 
to the wheel base of the vehicle; in many cases an exces- 
sive length has been used resulting in a considerable angle 
between the vertical plane of wheel and the tangent plane 
to the curve and cousequent rapid wear of the flanges. 

It will thus be seen that a satisfactory arrangement is 
not so simple as would appear at first sight ; so many de- 
signers are content to forego the advantages of radial 
displacement, and merely allow a slight lateral rectilinear 
play totally uncontrolled ; a leading axle so fitted is power- 
ess to resist the lateral oscillations due to alternating 
steam stress, 

3. Carriages and wagons are fitted with outside bear- 
ings on the score of economy of lubricant and accessi- 
bility, an important matter when a man has some thirty 
or forty to attend to during a five minutes’ stoppage. 
Their use on locomotives (especially on driving axles) was 
emphatically condemned by Mr. D. K. Clark fifty years 
ago, and engineers who continue to fit them must employ 
very massive proportions, or expect a proportionately 
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large number of breakages. Consider the intensity of 
stress induced by the interaction of rail and tyre under 
the influence of centrifugal force or rigid wheel base and 
unyielding curve, and then determine whether it is ad- 
visable to assist this stress by the moment of the load 
acting outside the wheel, or ‘‘nip it in the bud” by the 
Opposite moment due to loading inside. 

et the accompanying figures represent a pair of wheels 
and their axle provided with outside and inside hearings 
respectively ; first suppose the vehicle at rest or running 





on a straight road, the load L on both journals is equal, 
and in Fig. 1 the bending amount at any cross-section in 
the portion D between the wheels is Lxd; but in Fig. 2 
the portion D—2d' only is subject to the moment. 

Lxd\—d!, moreover, being in practice considerably 
less than d. The section immediately behind the wheel 
seat being stressed only by the shear due to L. 

Now let the centrifugal force (CF) cause a centri- 
petal reaction (C R) at the wheel tread and also disturb 
the equilibrium of the loading increasing that on the left- 
hand journal by the amount /, and diminishing that on 
the right by a similar amount. 





. CFxh 

py. t aeeeere 

In Fig. 1 Did 
; _CF xh 

In Fig. 2, oe 


Similarly the resistance R on the wheel treads is dis- 
turbed by a quantity 7. 
In Fic. 1, r -(CR x w) + (CF xh) 
oe - —e D - 


In Fig. 2, nia(CR x wit (CF xh) 


The moments behind the wheel seat are: 


In Fig. 1, M =(L+1)d+CRw=(L-1)(D+a)-(R-7)D 
In Fig. 2, M'1=CRw=(L+2)d'+(L—2)(D—d!)— (R—r!)D 


Hence the necessity of increasing the diameter of axles 
with outside bearings from the centre outwards, and the 
reason why these are so frequently found to be cracked 
close against the wheel seat. 

A word of protest may here be uttered against the 
usual procedure of characterising such fractures as 
‘* flawed,” when as a matter of fact it is simply good 
material worn out by repeated irrational application of 
excessive stress. 

Longer and easier springs are a virtue by necessity of 
the outside loading, for the deflection caused by a certain 
vertical disturbance of the wheel tread is proportional to 
the horizontal distance of the spring from the centre of 
transverse oscillation; should the irregularities of the 
road be so obliging as to affect both wheels of the pair 
simultaneously and to the same amount, then the superior 
flexibility of outside — will be felt to advantage, 
but the remoteness of this contingency would hardly 
warrant the employment of the more expensive arrange- 
ment. 

4. Few engineers who have studied the question will 
approve of outside bearings on a driving axle, hence 
special frames must be provided to carry the outside horn 
blocks; their form necessitates the use of a deep plate 
laboriously stayed by many distance pieces and rivets 
from the inside frames, but these considerations do not 
deter some constructors, as is shown by the fact that one 
English railway—certainly not remarkable of late years 
as a pioneer of progress—-is now building engines with six 
frames, one pair inside and two out. 

5. The rubbing surfaces of the radial axle-box and its 
guide form portions of concentric cylinders which only 
remain in contact so long as the axes are coincident, thus 
the elevation of one end of the axle cannot take place 
without jamming the box in the guides and communicat- 
ing the disturbance to the engine—hence the wisdom of 
the framed structure carrying the radial axle on the 
London and North-Western coaches, equivalent in fact to 
a two-wheeled bogie. 

Practical experience with two locomotives similar, 
except that one had a leading bogie and the other a radial- 
box, conclusively proved the superior effect of the former. 

6. The centre piece of a bogie is a beam transmitting 
the load from the centre of engine to the side frames 
whence it is taken by the springs; outside bearings would 
lengthen the span and necessitate a much heavier arrange- 
ment. 

Thechief item in the maintenance of a bogie is the cost 
of the periodical squaring to bring the horn-blocks into 
line ; this tendency to get out of truth is best counter- 
acted by keeping the frames as close together as possible, 
and well staying transversely, or the ordinary plate 
frames might well be dispensed with, and a single steel 
casting used to transmit the load and carry the axle horn- 
blocks. J.D. 

Birmingham, August 10, 1891. 








‘“PHENOMENAL FRICTION.” 
To THE EpIToR oF ENGINEERING. 

Sir,—During February, 1891, Mr. John H. Cooper 
conducted some experiments with the Thurston railroad 
testing machine, and according to extracts from the 
Journal of the Franklin Institute, which have recently 
been quoted in some of our technical papers, the results 
appear to be of great value as suggesting means of over- 
coming friction under dead loads. According to the 
extracts it was found that a loaded axle-box when drawn 
along the shaft by a spring balance required a pull when 
the shaft was made to revolve (at a speed given by Mr. 
Cooper of between 160 and 400 revolutions per minute) of 
only one-thousandth part—or even still less—of that 
required in the case of the stationary shaft. The prac- 
tical suggestion is of course that of substituting revolving 
shafts in place of the ordinary VY slide rails on planer 
beds ; but here comes the problem to solve which fur- 
ther information is required. Namely: Is the result 
of diminishing the friction by application of power to 
the revolving shafts essentially an economical one; or is 
the energy required to overcome the friction in the ordi- 
nary case of the planer bed, less than that which would 
be required in Mr. Cooper’s case to overcome the dimi- 
nished friction plus the turning energy which has effected 


The problem is an important one, and any data on the 
subject which will present a practical solution is there- 
fore invaluable, as in many instances the system of the 
revolving shafts, if attended by proved economical results, 
would find practical application. This communication 
is therefore written with the view to raising a discussion 
among your readers and toelicit such information on the 
subject as they are in a position to give. 

Yours respectfully, 
B. Mortey FLetcuer. 

London, August 17, 1891. 

[The facts referred to by Mr. Fletcher are well known 
and understood, and they have been turned to practical 
account in connection with the indicating mechanism of 
Mr. Wicksteed’s testing machines (see ENGINEERING, 
vol. xli., page 178). The arrangement would be of no 
value as applied to a planer bed in the manner suggested 
as the resistance to sliding of the ordinary planer 
would be simply transformed into resistance to rotation 
of the shaft guides. With the rotating shaft guides each 

int of the table bearing on the guides would trace a 

elical path on the latter, and the proportion of the lon- 
gitudinal to the circumferential frictional resistance 
would be simply that of the pitch of the helix to the cir- 
cumference of the shaft.—Ep. K.] 





LAUNCHES AND TRIAL TRIPS. 

On Monday, August 10, the Dictator, a fine steel screw 
steamer, which has been built for Messrs. T. and J. Har- 
rison, of Liverpool, for their Star Line between that port 
and Calcutta, took her trial trip from the Tees. This 
vessel, which has just been completed by Messrs. Sir 
Raylton Dixon and Co., of Middlesbrough, and is the 
ninth this firm has built for the same owners, is of the 
following dimensions: Length over all, 378 ft. 6 in.; 
breadth, 45 ft.; depth moulded, 31 ft. 3 in.; and her dead- 
weight capacity about 5830 tons. She is constructed on 
the three-deck rule with short pe and Liverpool house 
aft for the accommodation of 1 bg os ees The engines 
have been supplied by Messrs. J. Richardson and Sons, 
Hartlepool, on the triple-expansion principle, with cy- 
linders 24 in., 40in., and 61 in. in diameter, by 51 in. 
stroke. On the trial runs a speed of over 12 knots was 
developed, which was very satisfactory. 





Messrs. Blackwood and Gordon, engineers and ship- 
builders, Port-Glasgow, launched on Monday, 10th inst., 
a handsome steel screw steamer for the Ceylon Steamship 
Company, Limited, of London. The dimensions are as 
follows: Length, 180 ft.; breadth of beam, 28 ft.; depth 
moulded, 20 ft. 3in. The engines, also constructed by 
Blackwood and Gordon, are triple-expansion, of 700 
horse-power. 


On Monday afternoon, the 17th inst., Messrs. Craig, 
Taylor, and Co. launched from their Thornaby Shipbuild- 
ing Yard, Stockton-on-Tees, a handsomely-modelled steel 
screw steamer of the following dimensions: Length, 
243 ft.; breadth, 34 ft.; and depth moulded 17 ft. Phe 
eagines, on the triple-expansion three-crank system, are 
by Messrs. Blair and Co., Limited, of Stockton, and have 
cylinders of the following dimensions: 17 in., 284 in., 
464 in. by 33 in. stroke. 


On Tuesday, August 18, Earle’s Company launched 
from their yard at Hull a new iron steam trawler called 
the Resolute, which they have built for Mr. Stokes, of 
Grimsby, to the order of Mr. G. F. Sleight of the same 
town. Her dimensions are: Length between perpendi- 
culars, 92 ft.; beam moulded, 20 ft.; depth of hold, 
10 ft. 6in. The machinery will comprise a set of com- 
pound engines, 17 in. and 32in. in diameter, by 21 in. 
stroke, and a steel boiler 10 ft. 3in. in diameter by 
9 ft. 3 in. long. 











Messrs. Short Brothers launched from their yard at 
Pallion, on the 19th inst., a steel screw steamer named 
Helen, built to the order of Shaw, Pollock and Co., 
of Belfast, and of the following dimensions: Length over 
all, 346 ft.; breadth, 42 ft.; depth moulded, 28 ft. 14 in., 
with a deadweight carrying capacity of about 4700 tons. 
The engines, which are of the triple-expansion type, with 
cylinders 24 in., 39 in., and 64 in. in diameter, and 42 in. 
stroke, are by Messrs. W. Allan and Co., of the Scotia 
Engine Works 





Fast Passace.—The White Star steamer Teutonic 
arrived at Sandy Hook lightship, New York, at 1.36a.m. 
on Wednesday. The passage from Queenstown occupied 
5 days 16 hours 31 minutes, the fastest run ever made 
across the Atlantic. The Teutonic’s daily runs were 460, 
496, 505, 510, 517, 290—total, 2778 miles, an average of 
20.35 miles per hour throughout. The fifth day’s run of 
517 miles is equal to an average of 21 miles per hour for 
the day’s steaming.—TZimes. 





GERMAN COALMINING.—The production of coal in the 
Ruhr basin in the second quarter of this year was 
8,896,173 tons, showing an “increase of 369,537 tons, as 
compared with the corresponding three months of 1890. 
The deliveries of coal from the Ruhr basin in the second 
quarter of this year were 8,921,098 tons, showing an in- 
crease of 404,181 tons, as compared with the correspond- 
ing three months of 1896. The aggregate extraction in 
the basin for the first half of this year amounted to 
17,813,559 tons, showing an increase of 254,765 tons, as 
compared with the first half of 1890. The aggregate 
deliveries from the basin in the first half of this year were 
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NATIONAL PROVIDENT INSURANCE. 

THE subject of insurance for old age, on a 
national basis, supported by, and under the control 
of, the State, was only indirectly dealt with by the 
great conference of delegates of the Ancient Order 
of Foresters at St. James’s Hall, during the first 
week in August. The pronouncement of the High 
Chief Ranger, as president of the conference, how- 
ever, touched a chord which vibrated throughout the 
assembly, and found an echo in all parts of the 
country. Mr. C. J. Radley said that the move- 
ment for the establishment of State-aided old-age 
pensions was founded upon statistics of pauperism 
which all must deplore, but it was difficult to deal 
definitely with the movement, as the promoters of 
the several schemes had not got much beyond the 
indication of an admitted evil, and a hazy sort of 
invocation for State aid to remove it. He then 
urged the delegates, as members and guardians of 
the voluntary system, to watch the movement 
with the greatest care, for, if it be proposed to 
create a system of State subsidy open to all, the 
plan would be a replacement of individual effort 
by State aid, without any need for it in the majority 
of cases ; if, on the contrary, it was for certain 
sections of the community only, it would be unjust 
to those excluded from its benefits. He then 
warned his audience against being bribed by pro- 


a1 | Posals of State aid, to the abandonment of their 


spontaneous voluntary efforts, which would en- 
danger their independence, and be destructive of 
their hard and well-won privileges. Legislative 
compulsion would be destructive of freedom, sub- 
stituting therefor an enervating obedience to a 
system of State management and control, the cer- 
tain sequel to State subsidy. 

The applause which welcomed those sentences, 
and others which referred to the growth of volun- 
tary effort, and the enormous success that has 
attended it, was evidently felt by the members of 
Parliament who listened to the speech, among 
whom was the brother of one of the chief advocates 
of state aided insurance. Dr. Hunter and Mr. 
Joseph Chamberlain are the more prominent cham- 
pions of old-age pensions guaranteed by the State. 
But the Rev. Canon Blackley deserves whatever 
credit is due to such a scheme, for he it was who 
for years stood almost alone, some twelve or 
fourteen years ago, as the eloquent advocate of 
national insurance, enforceable by the State. But 
the scheme was not then a new one, except in 
matters of detail. Towards the close of the last 
and at the commencement of the present century, 
some members of ‘‘ The Society for Bettering the 
Condition and Increasing the Comforts of the Poor,” 
often urged the necessity for making some such 
provision ; and different writers at various times 
since that date have advocated similar schemes. 
There can be no difference of opinion as to the 
advisability, scarcely any as to the dire necessity, 
for some well-devised system of provision for old 
age, which would be open to all classes, without 
clashing in the least with institutions that are 
already doing so much. Divergences arise as to 
the methods and means, and particularly when 
State aid is invoked. That much has been done, 
that much more is being done, to cope with the 
far-reaching evils of pauperism, cannot be gainsaid. 
The relative proportion of paupers to population 


age | t0-day is only a little over one-half what it was 


thirty-five years ago. The percentage of paupers 
in the five years ending 1859, was 4.7 on the 
average yearly ; in the five years ending 1889, the 
percentage had fallen to 2.8 per cent. annually to 
the estimated population of England and Wales. 
In Scotland the decrease was similar in ratio, it 
being 4.2 per cent. in 1855-9 and only 2.4 per cent. 


4|in 1885-89. Many causes have doubtless contri- 


buted to this result, not the least of which has been 
like the 
Foresters, whose members were 66,000 forty years 
ago, whereas now they amount to 700,000. Other 
associations have increased similarly, and in pro- 
portion nearly as rapidly. The latest returns show 
that there are 26,865 registered friendly societies, 
having 7,180,461 members and accumulated funds 
of over 23,700,000/ ; the effect of this vast army of 
workers, with their vast aggregate funds, must be 





to reduce pauperism, and check the tendency to 


pauperism. Besides which there are other modes 
of thrift, such as co-operation, building societies, 
trade unions, the savings banks, and other institu- 
tions, all of which promote self-help, self-reliance, 
and mutual support in case of need. It is obvious 
that any scheme must take into consideration those 
vast agencies of a voluntary character, and must 
avoid anything and everything which might pvos- 
sibly interfere with their free action. The question 
is, by what means can a State-aided or a State- 
endowed system be established, which would be of 
practical advantage to the country and yet would 
not directly or indirectly interfere with the institu- 
tions to which reference is above made? Would it 
be possible to institute a compulsory scheme with- 
out affecting those societies? Could the members 
of existing associations be exempted from payment, 
whilst others would be compelled to contribute ? 
Would not actuarial calculations come in to test 
the soundness of societies whose members were 
exempted? These and other difficulties seem 
already to have impressed the authors of the later 
schemes, and to have led them to contemplate 
modifications of such a nature as to destroy their 
character as national institutions. 

The High Chief Ranger, in his address, alluded 
to such schemes as ‘‘shapeless and shadowy,” and 
Mr. Richard Chamberlain admitted, before the 
same audience, that they were rightly so described. 
But State aid cannot be properly invoked except 
upon necessity shown and demonstrated, and the 
policy to be inaugurated and pursued ought to be 
elaborately worked out, and be fully defined. Dr. 
Hunter found it difficult even to get at the ages of 
persons above 60 or 65 years of age, for whose 
especial benefit the insurance fund was to be started. 
And yet this must, of necessity, be the basis of 
calculation for payment, otherwise the State would 
be landed in a great difficulty. The losses in con- 
nection with trustees’ savings banks, as regards 
friendly societies and depositors, have been nearly 
three millions sterling, simply in the difference be- 
tween interest given and interest earned. But a 
trifling miscalculation in connection with a scheme 
of old age pensions might involve national losses of 
millions a year. Of course, some of it would be 
saved, possibly, in the poor rates. On the other 
hand, no such saving might be effected. It is diffi- 
cult to prognosticate what the result would be. A 
State system is not so easily matured or adminis- 
tered, and if it should be found inadequate, it 
could not be easily changed. If any scheme could 
be devised whereby the dread of old age could be 
changed into hopefulness and the prospect of, at 
least, a sufficiency to insure ordinary comfort apart 
from the workhouse, a great gain would be achieved. 
But can the State do this better, or even so well, as 
self-supported institutions, governed by the men 
who provide the means, and for whose benefit they 
have been established? The facts and information 
upon which to arrive at a sound conclusion on this 
point are not altogether available at present. 

Dr. Hunter, in propounding his scheme, esti- 
mates that if a man commenced to pay into an in- 
surance fund at twenty years of age, he would 
have to contribute 1s. per week for forty years to 
insure the payment of 10s. per week, at the age 
of sixty ; or 3s. per week at the age of forty, to 
secure 10s. per week at the age of sixty-five. Such 
rates of contribution are not possible ; he therefore 
argues that the State should step in and supple- 
ment the payments by a subsidy. In support of 
such a policy he refers to the poor laws, under 
which the aged, the infirm, the fatherless, and the 
widow are supported at the expense of the com- 
munity. The cases are not quite analogous, but 
the argument has weight, in so far as policy is con- 
cerned. age pensions would not abolish 
pauperism ; such a scheme only proposes to relieve 
those who have arrived at sixty, or sixty-five years 
of age. It makes no provision whatever for the 
casualties of active industrial life, during the long 
years that intervene between the age of twenty and 
sixty or sixty-five. Yet these arethe years when 
provision is most needed in the life of a workman. 
In order to provide old age pensions, Dr. Hunter 
would assess the wages, and give a pension, accord- 
ing to the contribution, of 5s., 7s. 6d., or 10s. per 
week respectively ; he would then add propor- 
tionately to the workmen’s contributions an 
equivalent amount by employers, and to the two 
amounts a further sum, equal to the total contri- 
buted by the ethployers and the employed. In all 
cases the supposition is that it will require a con- 
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ension, or a proportionate amount for 5s. or 7s. 6d. 

r. Chamberlain and Dr. Hunter have made some 
inquiries as to the effects of their proposals, and 
as regards the attitude of workmen on the question, 
among the officials and others of friendly societies 
and trade unions. In neither case have either of 
the schemes met with any considerable support, if 
indeed it can be said that they have been at all 
countenanced by any section of the working 
classes. Apart from the innate antipathy to State 
interference and control, other substantial reasons 
exist for the indifference or antagonism of work- 
men, 

The best evidence yet afforded as to the cost and 
working of a system of old age pensions, or ‘‘ super- 
annuation,” as it is called by certain societies, is 
that furnished by a number of trade unions, such 
as the Engineers, Boilermakers and Iron Ship- 
builders, Ironfounders, and some other societies 
connected with the engineering and iron and steel 
trades, and a few other unions representing various 
industries. Without going into minute details, as 
to differences in the rates of contribution, and the 
amounts respectively paid in respect of the several 
benefits, the following figures represent approxi- 
mately what has been, and is being done. Taking 
six typical societies, among the largest in the 
kingdom, representing a variety of trades and 
embracing extensive industries, the weekly con- 
tributions average about 1s. per week. This amount 
is identical with that which Dr. Hunter says is 
required to provide 10s. per week pension at 60 or 
65 years of age. But those societies pay from 9s. 
to 11s. per week to members out of work ; 10s. to 
12s. per week during sickness ; 8l. to 10/. at death, 
as funeral money ; sums varying from 501. to 1001. 
in cases of accident ; grants for loss of tuols by 
fire, and benevolent grants in cases of great dis- 
tress, strike pay in cases of disputes; and, in 
addition, amounts varying from 7s. 6d. to 10s. 
per week as superannuation allowance after 60 
or 65 years of age; all of which is done by 1s. 
per week contribution, and in most instances the 
contributions are remitted during benefit. The 
experience of those societies range from 31 to 60 
years, in only one case is it under 30 years. A 
careful analysis of the total expenditure, for all 
those benefits, discloses the fact that the cost of 
superannuation has not exceeded 1}d. per week 
during 60 years, the average of the six societies 
not exceeding ld. per week. The average for out- 
of-work benetit was from 23d. to 73d. per week ; 
of sick benefit 14d. to 3$d. per week ; other benefits 
14d. to 2d. per week. With those facts before 
them it is no wonder that workmen look askance 
at proposals which would tax their hard earnings 
from 2d. to 6d. per week for old age pensions 
alone, exclusive of State aid, for amounts varying 
from 5s. to 7s. 6d., or 10s. per week, while they 
can secure all the above named benefits for less 
than the total cost of a State-aided pension. 








THE WORLD’S CONGRESS 
AUXILIARY. 

Just as the Chicago Exposition of 1893 is to 
exceed in size, grandeur, and completeness all 
similar undertakings that have become historical 
in the Old World, so is the feature of an Inter- 
national Congress—of late years recognised as an 
indispensable accompaniment of all great exhibi- 
tions—to be on a far larger scale, and of wider 
scope, than has heretofore been attempted. Under 
the somewhat awkward title of ‘‘ The World’s Con- 
gress Auxiliary,” is this great and prolonged meet- 
ing to be carried out. We have already referred 
to it in these columns, and we return to the subject 
partly on account of its great importance, and 
partly because we wish to let a well-known Ame- 
rican—Mr. Clarence E. Young—set forth the aim 
and organisation of this ‘‘ Auxiliary.” Mr. Young 
says : . 
“Tf the great Exposition of 1893, to which the 
world is now looking forward as the culmination of 
the nineteenth century, were confined strictly to 
an exhibition of material things, it would evidently 
lack some of the most important elements of our 
civilisation, and justly fail to command the uni- 
versal interest which our own country is seeking to 
arouse. Hence to meet the intellectual and moral 
demands of the occasion, to make the Exposi- 
tion complete and the celebration adequate, the 
‘World’s Congress Auxiliary of the World’s Co- 
lumbian Exposition,’ has been organised to display 
the wonderful achievements of the new age in 





science, literature, education, government, juris- 
prudence, morals, charity, religion, and other 
departments of human activity, as the most effec- 
tive means of increasing the fraternity, progress, 
prosperity and peace of mankind. 

‘*The work of preparing and organising the 
proposed World’s Congresses was first presented 
by the Hon. Charles C. Bonney in September, 1889, 
and has ever since been diligently though quietly 

rosecuted—at first under a committee of the pre- 
Rateany organisation for the promotion of the 
World’s Fair, of which he was chairman, and sub- 
sequently as president of the Auxiliary. The 
officers of the Auxiliary are Hon. Charles C. Bonney, 

resident, Hon. Thomas B. Bryan, vice-president, 

on. Lyman J. Gage, treasurer, and Hon. Benja- 
min Butterworth, the Solicitor-General and General 
Secretary of the Exposition, is also secretary of the 
Auxiliary. The Executive Committee consists of 
the ofticers of the Auxiliary, and Hon. Wm. T. 
Baker, president of the World’s Columbian Expo- 
sition. 

‘*The object of the auxiliary is to provide for a 
proper presentation of the intellectual and moral 
condition of the world in connection with the 
Columbian Exposition of 1893, in a series of 
world’s congresses under the auspices of the World 
Congress Auxiliary with the assistance of the 
leaders in all departments of human progress ; to 
provide places of meeting and other facilities for 
any proper organisations for holding their conven- 
tions in their own way in Chicago at a convenient 
time in the Exposition season of 1893, for the con- 
sideration of the living questions pending in their 
respective departments ; to arrange and conduct a 
series of union congresses for the purpose of pre- 
senting to the people who will visit the Exposition 
the most important achievements in the several 
departments of civilised life, voiced by the ablest 
representatives whose attendance can be procured ; 
to provide for the proper publication of the pro- 
ceedings of such conventions and congresses as the 
most valuable and enduring memorial of the 
World’s Columbian Exposition of 1893 ; to bring 
all the departments of enlightened life into harmo- 
nious relations with each other during the Exposi- 
tion ; to crown the whole glorious work by the 
formation and adoption of better and more com- 
prehensive plans than have heretofore been in 
existence ; to promote the progress, prosperity, 
unity, peace, and happiness of the world, and to 
secure the effectual prosecution of such plans by 
the formation of a series of permanent world-wide 
fraternities through whose unity and influence the 
moral and intellectual forces of mankind may be 
made dominant throughout the world. 

‘¢The organisation of the auxiliary consists of a 
local membership composed of persons resident in 
or near Chicago, and embraces the members of the 
several general and special committees in charge of 
the various departments, divisions, and chapters of 
which congresses are to be held. In addition to 
this local and active membership there is an hono- 
rary and corresponding membership and advisory 
councils, which are composed of persons eminent 
in some particular department, division, or chapter. 
These persons are especially invited to co-operate 
with the appropriate local committees, and con- 
stitute the non-resident branches of such com- 
mittees. General honorary and _ corresponding 
members of the Auxiliary are persons from all parts 
of the world not especially assigned to co-operate 
with a particular committee. 

‘*The woman’s branch of the auxiliary consists 
of committees of women corresponding to the com- 
mittees of men on all subjects appropriate for the 
co-operation of women. 

‘*Examination of the great scheme here out- 
lined, and which has been so ably managed by the 
distinguished member of the legal profession who 
originated it, compels the belief that the World’s 
Congress Auxiliary will be the crowning glory of 
the Exposition of 1893, which is destined to mark 
an important epoch in the history of our country as 
a material exhibit of the treasures of the earth, and 
an intellectual display of the enlightened age. 

‘“‘In this connection I take pleasure in stating 
that the great engineering interests will be fully 
represented in appropriate engineering congresses 
to be held during the progress of the Exposition. 
The World’s Congress Auxiliary has made two divi- 
sions in the railway interests to be presented. 
First, ‘Railway Construction, Equipment, and 
Mechanical Operation,’ which is assigned to the 
department of engineering ; and second, ‘ Railway 





Commerce,’ including the transportation of persons 
and property, cost of service, economic administra- 
tion, Government supervision and regulation, ques- 
tions of public policy, and the like. 

“The following named gentlemen who have 
recently been appointed constitute the local com- 
mittee on engineering congresses: Mr. E. L. 
Corthell, of the Engineering Association of the 
South-West. ; Mr. Whittemore, of the 
Western Society of Engineers ; Mr. E. M. Izard, of 
the American Institute of Electrical Engineers; 
Mr. William Forsythe, of the American Society of 
Mechanical Engineers ; Mr. C. L. Strobel, of the 
Western Society of Engineers; Mr. Robert W. 
Hunt, of the American Society of Mining Engi- 
neers ; and Mr. John W. Cloud, of the Civil Engi- 
neers’ Club of Philadelphia, Pa. 

‘* The following themes have been suggested by 
President Bonney as indicating the scope of this 
department, and to elicit the suggestions, not only 
of the members of the committees, but also of the 
members of the advisory council of the department, 
and of the general, honorary, and corresponding 
members, to be utilised in making the final arrange- 
ments for the proposed congresses : 

‘1, The pending problems of improvement 
in the construction, equipment, and operation of 
railways. 

‘*2. The pending problems of improvement in 
the sewerage and drainage of cities. 

‘*3, The pending problems of improvement in 
the construction of canals and the improvement of 
rivers and harbours. 

‘*4, The pending problems of improvement in 
the drainage of agricultural lands. 

**5, The pending problems of improvement in 
the construction of bridges and tunnels. 

‘*6, The pending problems of improvement in 
the practical operations of mechanical engineering. 

‘*'7, The pending problems of improvement in 
mining engineering. 

‘8, The pending problems of improvements in 
metallurgical engineering. 

‘*9, The pending problems of improvement in 
engineering and architecture; the necessity of 
engineering knowledge and skill for the proper 
erection of all important structures, &c. 

‘*10. The great unfinished waterways; the 
obstacles in the way of their completion, and the 
prospects of ultimate success. 

**11, The engineering wonders of the world ; 
their history, difficulties, and triumphs. 

‘*Tt is impossible to estimate the advantages that 
would result from the mere establishment of per- 
sonal acquaintance and friendly relations among the 
leaders of the intellectual and moral world, who 
now, for the most part, know each other only 
through the interchange of publications, and, per- 
haps, the formalities of correspondence. 

‘* And what is transcendently more important, 
such congresses convened under circumstances so 
auspicious, would doubtless surpass all previous 
efforts to bring about a real fraternity of nations, 
and unite the enlightened people of the whole 
earth in a general co-operation for the attainment 
of the great ends for which the human society is 
organised. 

‘The Auxiliary is intended to promote the 
success of the Exposition of the material products 
of civilisation, science, and art, but will confine its 
own operations to the exposition, in appropriate 
conventions, of the principles of every department 
of human progress,” 

It is quite unnecessary for us to say that we 
heartily sympathise with the great movement, and 
that we wish it the fullest measure of success. As 
regards the smaller organisation, the Engineering 
Congress, we are glad to say that Mr. E. L. 
Corthell has been for some months in Europe as 
the accredited representative of the Committee, 
and has every reason to be satisfied with the re- 
ception he has met with from the various engineer- 
ing associations in this country and the Continent, 
and with the promises of co-operation in 1893. We 
cannot, however, refrain from suggesting to the 
Committee of the World’s Auxiliary that if the 
Congress is as great a success as they .anticipate, 
there will be a danger of its breaking down by its 
own weight ; if it is not so successful as they now 
wish, the result will be disappointing. To organise 
and control gigantic meetings through the whole 
term of the Exhibition, will be an ——— task, 
and still more difficult will be the work of attend- 
ing to the general requirements of the many 
thousands who it is expected will respond to the 
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invitation. The Paris Congresses of 1889, which 
lasted only a few weeks, and were on a very small 
scale comparatively, gave very arduous work to 
those responsible. Speaking for the Engineering 
Congress, we trust and believe that nearly all the 
important European societies will be represented, 
but we also trust, for the sake of the Committee, 
that but few members from each society wili 
attend, and that those few will come to help the 
work of the Congress forward, and contribute to its 
usefulness. 





THE BRITISH ASSOCIATION. 

THE annual meeting of the British Association 
for the Advancement of Science began last Wed- 
nesday, and, according to precedent, will last until 
next Thursday. This year the Association has 
broken fresh ground and is visiting the chief town 
of Wales. Cardiff offers much of interest, both 
from an industrial, archeological, and geo- 
logical point of view ; and within reach is some 
of the most beautiful country, rich with histo- 
rical memories, in the whole of Britain ; there- 
fore the meeting ought to bea success. To the 
engineer, Cardiff is a town of great interest. It 
is the great centre of that commodity which is 
the motive power of engineering. Coal has brought 
ships and ships necessitate docks. Within an 
easy radius are the great South Wales iron 
and steel works, and the new Dowlais Works, 
which have come down from the hills to be 
near the sea, will, doubtless, be visited by 
many members of sections G and B. There 
is also to be a special excursion to Cyfarthfa, 
where Messrs. Crawshay have thrown open their 
works to visitors. We have, however, given a full 
description of most objects of engineering interest 
in the neighbourhood in connection with the visit 
of the Institution of Mechanical Engineers in 1884, 
since which date the greatest changes have been 
the completion of the Barry Docks and railways in 
connection therewith, and the migration to the sea 
of a part of the Dowlais Works, before referred to. 
There is to be a special excursion on Saturday to 
the Barry Docks and also to the Bute Docks, 
Excursions are also to be made to various collieries. 
On Monday next Professor Riicker is to lecture 
on ‘‘ Electrical Stress,” and there are to he the 
usual conversazione, garden parties, lectures, and 
other entertainments. 

The President for this year is Dr. William Huggins, 
F.R.S., who is an astronomer of great eminence, 
and a worthy successor to the then Astronomer- 
Royal, Sir George Airy, who occupied the presi- 
dential chair in 1851, and the late Lord Wrottesley, 
who was president in 1860. Older members will 
remember the evening lecture Dr. Huggins gave 
during the 1866 meeting on the analysis of the 
lines of the solar spectrum. The Mathematical 
Section, A, is presided over by Dr. Oliver Lodge, 
F.R.S. Professor W. Chandler Roberts Austen, 
F.R.S., is president of Section B, Chemistry and 
Mineralogy. Geology, C, has Professor T. Rupert 
Jones, F.R.S., as president; Economic Science, F, 
Dr. W. Cunningham, and section G, Mechanical 
Science, Mr. T. Forster Brown. 

The business of the meeting commenced on Wed- 
nesday last with a general meeting in the Park 
Hall, a handsome if not spacious room. Here the 
usual formal business was transacted, Sir Frederick 
Abel, the last President, vacating the chair in 
favour of his successor, who forthwith proceeded to 
deliver his address, from which we quote freely. 


PRESIDENTIAL ADDRESS. 

Passing over the accessions to our general 
knowledge of the heavens which have taken place, 
a subject which has been dealt with frequently in 
various sections of the Association, Dr. Huggins 
turned his attention more especially to his original 
theme, spectroscopic astronomy ; speaking chiefly 
on those newer methods of astronomical research 
which have become possible by the introduction, 
during the last thirty years, of the spectroscope 
in conjunction with the modern photographic plate, 
more especially the gelatine dry plate; the latter 
opening, Dr. Huggins said, a pathway into the 
unknown, of which even an enthusiast thirty years 
ago would scarcely have dared to dream. ‘In no 
science, perhaps,” the President continued, ‘‘ does 
the sober statement of the results which have been 
acaieved appeal so strongly to the imagination, and 
make so evident the almost boundless powers of 
the mind of man. By means of its light alone to 
analyse the chemica] nature of g far distant body ; 





to be able to reason about its present state in rela- 
tion to the past and future ; to measure within an 
English mile or less per second the otherwise in- 
visible motion which it may have toward or from 
us ; to do more, to make even that which is dark- 
ness to our eyes, light, and from vibrations which 
our organs of sight are powerless to perceive, to 
evolve a revelation in which we see mirroredsome of 
the stages through which the stars may pass in their 
evolutional progress—surely the record of such 
achievements, however poor the form of words in 
which they may be described, is worthy to be re- 
garded as the scientific epic of the present century.” 

The address went on to refer to the advances 
made by Lord Rayleigh by his discussion of the 
theory of the spectroscope and to Professor Row- 
land’s photographic map of the spectrum, which is 
chiefly due to his introduction of concave gratings. 
Dr. Huggins also made reference to the effect of the 
oxygen, carbonic acid, and aqueous vapour in our 
atmosphere, as well as to the imperfection of the eye 
as a photometric instrument ; a fact which it would 
be well if observers more frequently remembered, 
and to which the President again referred in a 
later part of his address. 

‘*Tt is now thirty years since the spectroscope gave 
us for the first time certain knowledge of the nature 
of the heavenly bodies, and revealed the funda- 
mental fact that terrestrial matter is not peculiar 
to the solar system. In the case of a star, which 
has a spectrum almost identical with that of the 
sun, we conclude that its matter is similar, and that 
its temperature is not very different from the solar 
temperature. The task of analysing the stars and 
nebulz becomes, however, one of very great difti- 
culty when we have to do with spectra differing 
from the solartype. We are thrown back upon the 
laboratory for the information necessary to enable 
us to interpret the indications of the spectroscope 
as to the chemical nature, the density and pressure, 
and the temperature of the celestial masses. 

‘¢What the spectroscope immediately reveals to us 
are the waves which were set up in the ether filling 
all interstellar space, years or hundreds of years 
ago, by the motions of the molecules of the celes- 
tial substances. As arule it is only when a body 
is gaseous and sufficiently hot that the motions 
within its molecules can produce bright lines and 
a corresponding absorption. The spectra of the 
heavenly bodies are indeed to a great extent ab- 
sorption spectra, but we have usually to study 
them through the corresponding emission spectra 
of bodies brought into the gaseous form and ren- 
dered luminous by means of flames or of electric 
discharges. In both cases, unfortunately, as has 
been shown recently by Professors Liveing and 
Dewar, Wiillner, E. Wiedemann, and others, there 
appears to be no certain direct relation between 
the luminous radiation as shown in the spectro- 
scope and the temperature of the flame, or of the 
gaseous contents of the vacuum tube, that is, in 
the usual sense of the term as applied to the 
mean motion of all the molecules. In both cases, 
the vibratory motions within the molecules to 
which their luminosity is due, are almost always 
much greater than would be produced by en- 
counters of molecules having motions of transla- 
tion no greater than the average motions which 
characterise the temperature of the gases as a 
whole. The temperature of a vacuum tube through 
which an electric discharge is taking place may be 
low, as shown by a thermometer, quite apart from 
the consideration of the extreme smallness of the 
mass of gas, but the vibrations of the luminous 
molecules must be violent in whatever way we 
suppose them to be set up by the discharge ; if we 
take Schuster’s view that comparatively few mole- 
cules are carrying the discharge, and that it is to 
the fierce encounters of these alone that the 
luminosity is due, then if all the molecules had 
similar motions, the temperature of the gas would 
be very high. 

‘*So in flames where chemical changes are in 
progress, the vibratory motions of the molecules 
which are luminous may be, in connection with the 
energy set free in these changes, very different from 
those corresponding to the mean temperature of 
the flame. 

‘* Under the ordinary conditions of terrestrial ex- 
periments, therefore, the temperature or the mean 
vis vira of the molecules may have no direct rela- 
tion to the total radiation, which, on the other 
hand, is the sum of the radiation due to each lumi- 
nous molecule. 

“Very great caution is, therefore, called for when 


we attempt to reason by the aid of laboratory ex- 
eriments, on the temperature of the heavenly 
ies from their radiation, especially on the rea- 
sonable assumption that in them the luminosity is 
not ordinarily associated with chemical changes or 
with electrical discharges, but is due to a simple 
glowing from the ultimate conversion into mole- 
cular motion of the gravitational energy of shrink- 
age. Stas maintains that electric spectra are to 
be regarded as distinct from flame spectra, and 
he concludes that the sun’s radiation is due mainly 
to electric discharges. This is not in accordance 
with the researches of Wolf, Diacon, and Watts, 
which go to prove that in the case of sodium 
vapour, and presumably in all other vapours and 
gases, it is a matter of indifference whether the 
necessary vibratory motion of the molecules is 
roduced by electric discharges or by flames. 
he presence of lines in the solar spectrum which 
we can only produce electrically is an indication, 
however, as Stas points out, of the high tempera- 
ture of the sun. We must not forget that the 
light from the heavenly bodies may consist of the 
combined radiations of different layers of gas at 
different temperatures, and mon be further 
complicated to an unknown extent by the absorp- 
tion of cooler portions of gas outside. 

‘The spectroscope has failed as yet to interpret 
for us the remarkable spectrum of the aurora 
borealis. Undoubtedly in this phenomenon por- 
tions of our atmosphere are lighted up by electrié 
discharges ; we should expect, therefore, to recog- 
nise the spectra of the gases known to be present 
in it. As yet we have not been able to 
obtain similar spectra from these gases artifi- 
cially. Recently the suggestion has been made 
that the aurora is a phenomenon produced by 
the dust of meteors and falling stars. Liveing 
and Dewar have made a conclusive research 
on this point, by availing themselves of the 
dust of excessive minuteness thrown off from 
the surface of electrodes of various metals 
and meteorites by a disruptive discharge, and 
carried forward into the tube of observation 
by a more or less rapid current of air or other gas. 
These experiments prove that metallic dust, how- 
ever fine, suspended in a gas, will not act like 
gaseous matter in becoming luminous with its 
characteristic spectrum in an electric discharge, 
similar to that of the aurora. Professor Schuster 
has suggested that the principal line may be due 
to some very light gas which is present in too small 
a proportion to be detected by chemical analysis or 
even by the spectroscope in the presence of the 
other gases near the earth, but which at the height 
of the auroral discharges, is in a sufficiently greater 
relative proportion to give a spectrum. 

‘In the spectra of comets the spectroscope has 
shown the presence of carbon presumably in com- 
bination with hydrogen, and also sometimes with 
nitrogen ; and in the case of comets approaching 
very near the sun, the lines of sodium, and other 
lines which have been supposed to belong to iron. 
Though the researches of Paleone H. A. Newton 
and of Professor Schiaparelli leave no doubt of the 
close connection of comets with corresponding 
periodic meteor swarms, and therefore of the 
probable identity of cometary matter with that of 
meteorites, with which the spectroscopic evidence 
agrees, it would be perhaps unwise at present to 
attempt to define too precisely the exact condition 
of the matter which forms the nucleus of the 
comet, 

‘*A very great advance has been made in our 
knowledge of the constitution of the sun by the 
recent work at the Johns Hopkins University by 
means of photography and concave gratings, in 
comparing the solar spectrum, under great resolv- 
ing power, directly with the spectra of the terres- 
trial elements. Professor Rowland has shown that 
the lines of thirty-six terrestrial elements at least 
are certainly present in the solar spectrum, while 
eight others are doubtful. Fifteen elements, in- 
cluding nitrogen as it shows itself under an electric 
discharge in a vacuum tube, have not been found 
in the solar spectrum. Even in the case of these 
fifteen elements there is little evidence that they 
are really absent from the sun. Some ten other 
elements, inclusive of oxygen, have not yet been 
compared with the sun’s spectrum. It follows 
that if the whole earth were heated to the temper- 
ature of the sun, its spectrum would resemble very 
closely the solar spectrum. 

‘*Professor Rowland looks to the solar lines which 





are unaccounted for as # means of enabling him to 
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discover such new terrestrial elements as still lurk in 
rare minerals and earths, by confronting their spectra 
directly with that of the sun. He has already re- 
solved yttrium spectroscopically into three com- 
ponents, and actually into two. The comparison 
of the results of this independent analytical method 
with the remarkable but different conclusions to 
which M. Lecog de Boisbraudran and Mr. Crookes 
have been led respectively, from spectroscopic 
observation of these bodies when glowing under 
molecular bombardment in a vacuum tube, will be 
awaited with much interest. It is worthy of remark 
that as our knowledge of the spectrum of hydrogen 
in its complete form came to us from the stars, it is 
now from the sun that chemistry is probably about to 
be enriched by the discovery of new elements.” Dr. 
Huggins had been led to the conclusion that the 
corona is essentially a phenomenon similar in the 
cause of its formation to the tails of comets, 
namely, that it consists for the most part probably 
of matter going from the sun under the action of a 
force, possibly electrical, which varies as the sur- 
face, and can therefore in the case of highly at- 
tenuated matter easily master the force of gravity 
even near the sun. Though many of the coronal 
particles may return to the sun, those which form 
the long rays or streamers do not return; they 
separate and soon become too diffused to be any 
longer visible, and may well go to furnish the 
matter of the zodiacal light, which otherwise has 
not received a satisfactory explanation. And fur- 
ther, if such a force exist at the sun, the changes 
of terrestrial magnetism may be due to direct elec- 
tric action, as the earth moves through lines of 
inductive force. 

Professor Schuster takes an essentially similar 
view, but Professor Schaeberle considers that the 
coronal phenomena may be satisfactorily accounted 
for on the supposition that the corona is formed of 
streams of matter ejected mainly from the spot 
zones with great initial velocities. Of the physical 
and the chemical nature of the coronal matter we 
know very little. 

‘*In the nebulz, the elder Herschel saw portions 
of the fiery mist or ‘ shining fluid’ out of which 
the heavens and the earth had been slowly fashioned. 
For a time this view of the nebulz gave place to 
that which regarded them as external galaxies, 
cosmical ‘ sandheaps,’ too remote to be resolved 
into separate stars; though indeed in 1858 Mr. 
Herbert Spencer showed that the observations of 
nebule up to that time were really in favour of an 
evolutional progress.” 

In 1864 Dr. Huggins brought the spectroscope to 
bear upon them; the bright lines which flashed 
upon the eye showed the source of the light to be 
glowing gas, and so restored these bodies to what is 
probably their true place, as an early stage of 
sidereal life. 

‘We have before us in the sun and planets 
obviously not a haphazard aggregation of bodies, 
but a system resting upon a multitude of relations 
pointing to a common physical cause. From these 
considerations Kant and Laplace formulated the 
nebular hypothesis, resting it on gravitation alone, 
for at that time the science of the conservation of 
energy was practically unknown. These _philo- 
sophers showed how, on the supposition that the 
space now occupied by the solar system was once 
filled by a vaporous mass, the formation of the sun 
and planets could be reasonably accounted for. By a 
totally different method of reasoning modern science 
traces the solar system backward step by step to a 
similar state of things at the beginning. According to 
Helmholtz the sun’s heat is maintained by the con- 
traction of its mass, at the rate of about 220 ft. a 
year. Whether at the present time the sun is 
getting hotter or colder we do not certainly know. 
We can reason back to the time when the sun was 
sufficiently expanded to fill the whole space oc- 
cupied by the solar system, and was reduced to a 
great glowing nebula. Though man’s life, the life 
of the race perhaps, is too short to give us direct 
evidence of any distinct stages of so august a pro- 
cess, still the probability is great that the nebular 
hypothesis, ere. in the more — form 
given to it by Roche, does represent broadly, not- 
withstanding some difficulties, the succession of 
events through which the sun and planets have 
passed. 

‘* Professor George Darwin has recently shown, 
from an investigation of the mechanical condi- 
tions of a swarm of meteorites, that on certain 
assumptions a meteoric swarm might behave as a 
coarse gas, and in this way bring back the fluid 


pressure exercised by one part of the system on the 
other, which is required by Laplace’s theory. Any 
direct indications fromthe heavens themselves, how- 
ever slight, are of so great value, that I should per- 
haps in this connection call attention to a recent re- 
markable photograph by Mr. Roberts of the great 
nebula in Andromeda. On this plate we seem 
to have presented to us some stage of cosmical 
evolution on a gigantic scale. The photograph 
shows a sort of whirlpool disturbance of the lumi- 
nous matter which is distributed in a plane inclined 
to the line of sight, in which a series of rings of 
bright matter separated by dark spaces, greatly 
foreshortened by perspective, surround a large un- 
defined central mass. We are ignorant of the 
parallax of this nebula, but there can be little 
doubt that we are looking upon a system very 
remote, and therefore of a magnitude greatly beyond 
our power of adequate comprehension. The matter 
of this nebula, in whatever state it may be, appears 
to be distributed, as in so many other nebule, in 
rings or spiral streams, and to suggest a stage in a 
succession of evolutional events not inconsistent 
with that which the nebular hypothesis requires. 
To liken this object more directly to any particular 
stage in the formation of the solar system would 
be to ‘compare things great with small,’ and might 
be indeed to introduce a false analogy ; but on the 
other hand, we should err through an excess of 
caution if we did not accept the remarkable features 
brought to light by this photograph as a presump- 
tive indication of a progress of events in cosmical 
history following broadly upon the lines of Laplace’s 
theory.” 

‘* The old view of the original matter of the nebulz, 
that it consisted of a ‘ fiery mist,’ fell at once with 
the rise of the science of thermodynamics. In 
1854 Helmholtz showed that the supposition of an 
original fiery condition of the nebulous stuff was 
unnecessary, since in the mutual gravitation of 
widely separated matter we have a store of potential 
energy sufficient to generate the high temperature 
of the sun and stars. We can scarcely go wrong in 
attributing the light of the nebulee to the conver- 
sion of the gravitational energy of shrinkage into 
molecular motion.” 

‘The inquisitiveness of the human mind does not 
allow us to remain content with the interpretation 
of the present state of the cosmical masses, but 
suggests the question, What was the original state 
of things ? how has it come about that by the side 
of ageing worlds we have nebule in a relatively 

ounger stage? Have any of them received their 
birth from dark suns, which have collided into new 
life, and so belong to a second or later generation 
of the heavenly bodies? During the short historic 
period, indeed, there is no record of such an event, 
still it would seem to be only through the collision 
of dark suns, of which the number must be increas- 
ing, that a temporary rejuvenescence of the heavens 
is possible, and by such ebbings and flowings of 
stellar life that the inevitable end to which evolu- 
tion in its apparently uncompensated progress is 
carrying us can, even for a little, be delayed. We 
cannot refuse to admit as possible such an origin 
for nebulz.” 

‘* Besides its more direct use in the chemical 
analysis of the heavenly bodies, the spectroscope 
has given to us a great and unexpected power of 
advance along the lines of the older astronomy. 
In the future a higher value may, indeed, be placed 
upon this indirect use of the spectroscope than 
upon its chemical revelations. 

‘*Bynodirectastronomical methods could motions 
of approach or of recession of the stars be even de- 
tected, much less could they be measured. A body 
coming directly towards us or going directly from 
us appears to stand still. In the case of the stars 
we can receive no assistance from change of size or 
of brightness. The stars show no true discs in 
our instruments, and the nearest of them is so far 
off that if it were approaching us at the rate of 
100 miles in a second of time, a whole century of 
such rapid approach would not do more than 
increase its brightness by the ;hth part. 

‘* Still it was only too clear that, so long as we 
were unable to ascertain directly those components 
of the stars’ motions which lie in the line of sight, 
the speed and direction of the solar motion in 
space, and many of the great problems of the 
constitution of the heavens must remain more 
or less imperfectly known. The spectroscope has 
placed in our hands this power, which, though 





so essential, appeared almost in the nature of 
things to lie for ever beyond our grasp; it en- 


ables us to measure directly, and under favour- 
able circumstances to within a mile per second, 
or even less, the speed of approach or of recession 
of a heavenly body. This method of observation 
has the great advantage for the astronomer of 
being independent of the distance of the moving 
body, and is therefore as applicable and as certain 
in the case of a body on the extreme confines of 
the visible universe, so long as it is bright enough, 
as in the case of a neighbouring planet. 

‘* Doppler had suggested as far back as 1841 that 
the same principle, on which he had shown that a 
sound should become sharper or flatter if there 
were an approach or a recession between the ear 
and the source of the sound, would apply equally 
to light ; and he went on to say that the difference 
of colour of some of the binary stars might be pro- 
duced in this way by their motions. Doppler was 
right in that the principle is true in the case of 
light, but he was wrong in the particular conclu- 
sion which he drew from it. Even if we suppose 
astar to be moving with a sufficiently enormous 
velocity to alter sensibly its colour to the eye, no 
such change would actually be seen, for the reason 
that the store of invisible light beyond both limits 
of the visible spectrum, the blue and the red, would 
be drawn upon, and light-waves invisible to us would 
be exalted or degraded so as to take the place of those 
raised or lowered in the visible region, and the 
colour of the star would remain unchanged. About 
eight years later, Fizeau pointed out the importance 
of considering the individual wave-lengths of which 
white light is composed. As soon, however, as we 
had learned to recognise the lines of known sub- 
stances in the spectra of the heavenly bodies, 
Doppler’s principle became applicable as the basis 
of a new and most fruitful method of investigation. 
The measurement of the small shift of the celestial 
lines from their true positions, as shown by the 
same lines in the spectrum of a terrestrial substance, 
gives to us the means of ascertaining directly in 
miles per second the speed of approach or of re- 
cession of the heavenly body from which the light 
has come. 

‘*This method of work will doubtless be very pro- 
minent in the astronomy of the near future, and to 
it probably we shall have to look for the more im- 
portant discoveries in sidereal astronomy which 
will be made during the coming century. At the 
Lick Observatory the marvellous accuracy attain- 
able on a suitable star is shown by observations on 
three nights of the star Arcturus, the largest diver- 
gence of his measures being not greater than six- 
tenths of a mile per second, while the mean of the 
three nights’ work agreed with the mean of five 
photographic determinations of the same star at 
Potsdam to within one-tenth of an English mile. 
These are determinations of the motions of a sun 
so stupendously remote that even the method of 
parallax practically fails to fathom the depth of in- 
tervening space, and by means of light-waves which 
have been, according to Elkin’s nominal parallax, 
nearly 200 years upon their journey.” 

The exigencies of space have compelled us to 
give but a brief and imperfect abstract of the Pre- 
sident’s interesting and learned address. We fear 
that in parts we have but ill-conveyed his meaning, 
in consequence of the many excisions we have been 
forced to make. We cannot, however, conclude 
for this week without quoting the following elo- 
quent passages which formed the last sentences in 
his we ii : 

‘** Astronomy, the oldest of the sciences, has more 
than renewed her youth. At no time in the past 
has she been so bright with unbounded aspirations 
and hopes. Never were her temples so numerous, 
nor the crowd of her votaries so great. The British 
Astronomical Association formed within the year 
numbers already about 600 members. Happy is 
the lot of those who are still on the eastern side of 
life’s meridian ! 

‘* Already, alas! the original founders of the newer 
methods are falling out -— Kirchhoff, Angstrém, 
D’ Arrest, Secchi, Draper, Becquerel ; but their places 
are more than filled ; the pace of the race is gaining, 
but the goal is not and never will be in sight. 

‘*Since the time of Newton our knowledge of the 

henomena of nature has wonderfully increased, 
ut man asks, perhaps more earnestly now than in 
his days, what is the ultimate reality behind the 
reality of the perceptions? Are they only the 
pebbles of the beach with which we have been 
playing ? Does not the ocean of ultimate reality and 





truth lie beyond ?” 
(To be continued). 
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NOTES. 
ProsecteD TuBULAR TUNNEL UNDER THE 
Sounp. 

Ir may be remembered that the question of a 
tunnel under the Sound, between Malm6 in Sweden 
and Copenhagen in Zealand, was very much on the 
tapis a few years ago, and although the scheme 
eventually fell through, it was admitted that a 
Sound tunnel would have a considerable practical 
importance. Another plan has now been brought 
out, different both as regards the place chosen and 
as to the nature of the tunnel. The spot now pro- 
posed is between Elsinore and Helsingborg, where 
the Sound is extremely narrow. The tubular iron 
tunnel will here have a length of only a little above 
four miles, and it will not, as proposed for the 
Channel scheme, be anchored, but will rest on 
pillars, consisting of iron boxes filled with concrete. 
The tunnel is to be so deep in the water that even 
vessels of the greatest draught can always pass over 
it. It is to be constructed of tubular pieces, about 
100 ft. long, consisting of an outer and an interior 
iron wall, the interval being filled with concrete. 
The ends of the respective tunnel pieces are to rest 
on the pillars, the joints being covered with con- 
crete. The cost is calculated at 650,000/—875,0001. 
The entire weight of the tunnel will be about equal 
to that of the water it displaces, and the pillars will 
in consequence be only slightly loaded. It is also 
argued in favour of the scheme, that the fixing and 
maintenance will not offer any very serious difficul- 
ties, but one danger seems unavoidable, viz., that 
of a sinking vessel coming in contact with, and 
wrecking, the tunnel. 


Exectric Licurinc 1n Lonpon. 

Electric lighting in London is proceeding at a 
very rapid rate. There are now eleven companies 
possessing provisional orders under the Board of 
Trade, and having an aggregate capital of three 
millions sterling. These companies have sixteen 
stations, supplying 240,000 lamps of 8 candle- 
power. According to the Times these stations are 
equipped with engines of an aggregate of 20,000 
indicated horse-power, and effect their distribution 
by means of 240 miles of copper conductors laid 
under the roads and pavements. The area served 
is chiefly embraced by the Strand and Oxford- 
street districts, Mayfair, St. James’s, Westminster, 
Kensington, and Belgravia. The lighting of the 
City has commenced, and will be rapidly proceeded 
with. There, unlike the West-end, the street 
lighting will be effected by electricity, and not a 
single gas lamp will remain in the streets. Taking 
the revenue per lamp at 10s. (the figures for each 
company will be found at page 43 ante), the gross 
receipts on two millions of paid-up capital are now 
120,000). a year. To the above figures we must 
add Mr. Frank Bailey’s estimate of the equivalent 
of 85,000 lamps, worked from private installations, 
and also about 1000 arc lamps. From 1888 to the end 
of the last Parliamentary session seventy provi- 
sional orders were granted authorising the supply 
of electricity in various provincial towns. Forty- 
six of these were granted to local authorities. 
Hitherto few of them have shown any disposition 
to make a vigorous use of their powers, preferring 
to wait till the last moment, so as to avail them- 
selves of any scientific developments that may offer 
themselves. In London only one vestry, that of 
St. Pancras, is entering into the business of sup- 
plying electricity. In all the other cases the matter 
is in the hands of limited companies, who may be 
bought out at the end of forty-two years without 
any compensation beyond the actual value of their 
plant. 

MINING IN GREECE. ; 

Mining is a comparatively small industry in 
Greece ; but progress is being made. Formerly a 
Greek company confined itself to smelting the 
ancient scoriz; but this having been exhausted 
they have obtained a concession of all ancient 
mine refuse on mineral grounds, known in Greece 
as bevolades. The dressing of the ore by ma- 
chinery gave 7 to 15 per cent. of lead and about 
3} lb. of silver per ton of ore. Hitherto the refuse 
has been shaped into bricks and melted again with 
other raw material ; but a new plant is to be laid 
down at a cost of 100,0001. which will treat this 
refuse, and the inventor, Herr Lury, considers 
that he will secure an increase of from 3 to 20 per 
cent. of lead. The quantity waiting to be treated 
is 2$ million tons, which will keep the concern 
going for ten or twelve years, and even then there 
will be the bevolades to be treated in the second 





as well as the first process. The company, how- 
ever, to insure that the plant would kept in 
operation, are working two mines in the district 
and one in Asia Minor, so that there will be a 
plentiful supply of virgin lead, ore, and galena, 
which is at present being mixed up with dressed 
ores, as explained. The raw material dressed last 
year amounted to 246,000 tons. By the first smelt- 
ing the lead got averaged 4.05 per cent., with 75 
grammes of silver, and the 68,800 tons of dressed 
ore remaining, on being again treated, gave 10.87 
per cent. lead and 4.19 1b. of silver. During the 
year thirteen furnaces were engaged on Herr 
Lury’s system, and smelted 99,518 tons of dressed 
and undressed ore, which yielded 8081 tons of lead, 
containing about 3.74 lb. of silver per ton, at a 
cost of 67,027/., the market value of which was 
about 140,000/. This 99,518 tons included the 
68,800 tons of dressed ore already referred to and 
other ores got in Asia Minor and from the Laurium 
mines. As a result of the operations 7531 tons of 
lead were shipped to the United Kingdom, and 
550 tons to Italy. Plant for the disargentation of 
part of the lead has been erected, and 567 tons 
treated produced 481 tons of purified sweet lead 
and 750 lb. of silver ; but the financial results were 
unsatisfactory. The company for treating the 
dressed ore, after it has been once smelted, employ 
3500 men, and the net profit last year was about 
64251. on a capital of 1,947,900). A French com- 
pany has also been started with a capital of 540,000/., 
and owing to superior management they get better 
results than the Greek company. They have 
ground extending to 14,300 acres, and the under- 
ground works extend to over three miles. The 
centre is at Camarisa, where are several ancient 
pits now reaching a depth of about 500 ft., divided 
into three stories and with an underground rail- 
way. The mines give lead ore, galena, and several 
kinds of zinc ore, the produce in 1890 having been 
55,704 tons raw zinc ore, containing 27 per cent., 
and 458 tons lead ore. After dressing it was calci- 
nated and produced marketable stuff of about 
31,089 tons, containing about 50 per cent. of zinc 
valued at 186,530. With raw materials the total 
product was equal to 327,3301. There are employed 
by the company 4500 men, and it is contemplated 
to increase the depth to 1800ft. Two other com- 
panies work manganese ore and produced last year 
90,000 tons. The district, indeed, pays in mineral 
and harbour taxes 35,850/., and yet the Govern- 
ment has done nothing to further the industry. 
At Mount Othris copper and silver are being won 
from scoriz, and French capitalists have started 
industries there which promise well. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very listless all forenoon last Thursday, only two solitary 
transactions being put through, one in Scotch and one in 
Cleveland iron. Both markets were very steady at about 
Wednesday’s closing prices. Hematite iron, however, 
was dull and easy at 48s. 6d. one month, in sympathy 
with the prevailing dulness in the West Cumberland 
district. e only changes in values in the afternoon 
were a rise of 4d. per ton in Scotch iron to 47s. 44d., and 
a fall of 4d. per ton in the price of Cleveland to 39s. 9d. 
per ton cash. Hematite iron was steady at 48s. 4d. per 
ton cash. The closing settlement prices were—Scotch 
iron, 47s. 44d. per ton; Cleveland, 39s. 9d.; hematite 
iron, 48s. og per ton. Very little business was done on 
Friday. The only transaction during the forenoon was 
Cleveland at 40s. per ton one month. In the afternoon 
Scotch warrants were done at 14d. per ton less than on 
Thursday, but the — closed at the same figure as on 
that day. Cleveland and hematite iron were both easier, 
especially the former, which closed with sellers at 
39s. 5d. per ton. Again, a very limited amount of 
business in pig iron was done on Monday, reach- 
ing only to between 2000 and 3000 tons. At the 
afternoon sitting of the ‘*‘ ring” the only official transaction 
recorded was for one lot of Cleveland iron at 39s. 64d. 
one month. At the close of the market the settlement 

rices were—NScotch iron, 47s. 44d. per ton ; Cleveland, 
Bos. 6d.; hematite iron, 48s. 9d. per ton. There was a 
steady tone in the market yesterday, but business was 
almost entirely at a standstill. Nota single transaction 
was recorded during the whole day in Scotch iron, and 
the only dealings that were recorded were a couple of 
transactions in Cleveland iron in the forenoon, and one in 
hematite iron for a month in the afternoon. The settle- 
ment prices at the close were—Scotch iron, 47s. 44d. per 
ton ; Cleveland, 39s. 74d.; hematite iron, 48s. 74d. per 
ton. This forenoon the market was absolutely idle, not 
even a single transaction being recorded, but the tone of 
the Cleveland and hematite iron markets was rather 
weaker. In the afternoon the same condition of things 
prevailed as in the forenoon. Sellers at the close were 
asking 47s. -. per ton for Scotch iron, 39s. 44d. for 
Cleveland, and 48s. 6d. per ton for hematite iron. Special 











brands of makers’ iron, No. 1, are quoted at the follow- 
ing rates: Calder, Summerlee, and Gartsherrie, 58s. per 
ton; Glengarnock, 59s.; Langloan and Coltness, 60s.; 
Shotts (shipped at Leith), 60s.; Carron (shipped at 
Grangemouth), 62s. - ton. The general tone of trade 
keeps quiet all round. All classes of consumers appear 
to be holding off in hopes of lower prices being asked, and 
in consequence the business doing is wholly of a hand-to- 
mouth nature, and few large orders are being given out. 
The number of blast furnaces in actual operation remains 
the same as last week—namely, 73 against 78 at the same 
time a year ago. Last week’s shipments of pig iron from 
all Scotch ports amounted to 7667 tons as compared with 
7097 tons in the yor ys. week last year. They 
included 330 tons for the United States, 1165 tons for 
Canada, 240 tons for Australia, 135 tons for France, 520 
tons for Italy, 470 tons for Germany, 457 tons for Hol- 
land, 115 tons for Belgium, smaller quantities for other 
countries, and 3520 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 501,095 tons, against 502,888 
tons yesterday week, thus showing for the past week a 
decrease amounting to 1793 tons. 


Glasgow and West of Scotland Coal Trade.—The export 
demand for coals is well maintained, and the inquiry for 
house coal is also improving, especially for the best 
sane, sellers of which have their books well filled. 

ross is still plentiful, but, as the district holidays are 
now about over, it is believed that it has about touched 
the bottom price. Coals are selling at last week’s prices 
with a firmer tendency. At Glasgow Harbour to day’s 
quotations are ; 

F.o.b. per Ton. 
s. d. s. d. 
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The improvement in the Ayrshire coal trade noticed last 
week has been fully maintained during the present week. 
Prices have been firm, and for certain qualities of house 
coal an advance of 3d. per ton has been obtained. Trip- 
ing is in better demand, but the sale of dross is still awe 
ward. Large quantities of coal continue to be shipped 
from the four principal Ayrshire ports. The shipments 
for last week were the largest for any week this year. At 
present the miners are working steadily, but an attempt 
is being made to enforce a weekly holiday in order to 
reduce the output. 


Hydraulic Foundry at Whiteinch.—It is stated that a 
sum of about 12,000/. is being spent by the Hydraulic 
Foundry Company in reconstructing and extending the 
buildings at what was a number oF sane ago the ship- 
building yard of Messrs. Thomas Wingate and Co., at 
Whiteinch, so as to fit them for the new industry which 
is soon to be carried on there by the company. 


The Edinburgh and District Water Supply—The New 
Scheme.—It is understood that the consulting engineers 
Messrs. Gale, Hill, and Mansergh, have recommended 
the Manor district as that to which the Edinburgh and 
District Water Trustees should look, in all the circum- 
stances, as a new source of water supply. The report has 
not yet been printed, but it is further stated that in con- 
nection with the question of the cost of the scheme, the 
engineers have very considerably increased the estimate 
of 664,000/. for 15,000,000 gallons per day from the Manor, 
which was given by Messrs. Leslie and Reid in 1890. It 
is suggested that the scheme should be proceeded with in 
two instalments. Under the first half the supply would 
be increased by 10,000,000 gallons, and under the second 
half by an additional 5,000,000 gallons. In accordance 
with an understanding come to some time ago, the opinion 
of the town councils of Edinburgh, Leith, and Portobello 
will be taken as to the propriety of proceeding in the next 
session of Parliament with the scheme. 


Water Consumption in Glasgow District. — At the 
monthly meeting of the Glasgow Water Commissioners, 
held last Thursday, it was stated by the convener of the 
water committee that there had lately been about 5000 
notices posted all over the city asking the citizens to save 
the water and present waste. The most beneficial results 
had followed. During the past few weeks the saving had 
been at the rate of from 3,000,000 to 4,000,000 gallons per 
day. That he considered ought to go on from year to 
year without any warning notices from the water depart- 
ment. The convener was glad to say that Craigmaddie 
reservoir was filling up gradually but slowly. At the 
beginning of the present month there was only ten days’ 
supply at the rate of 40,000,000 ag per day, and it had 
crept up to twelve days’ supply. There was plenty of 
water in Loch Katrine, but the ‘ommissioners could not 
bring it to the city at present. He referred to the fact 
of the extension of the city boundaries, which was 
shortly to come into operation, and which was to be 
accompanied by an extension] of the sixpenny water rate 
throughout the whole area, and he said that it had been 
calculated that for a time at least there would be a loss of 
60001. a year. 


Hamilton Water 9 has recently been found 
absolutely necessary by the Hamilton Water Commis- 
sioners to curtail the supply of water to the inhabitants 
to seven out of the twenty-four hours, the result being 
that the daily consumption has been brought down to 
400,000 gallons less than before the curtailment of the 
supply was commenced. The crisis through which the 
burgh is now passing is the most serious that there has 
been since the origin of the water works, now more than 
thirty yearsago. Within sixteen years of that period the 
Corporation has been three times at Parliament for 
powers to extend the works. The result of the last appli- 
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cation for powers was that the existing supply was nearly 
doubled, and the expectation was that it would meet the 
wants of an additional 10,000 of population. Negotia- 
tions are px now in progress to obtain a temporary sup- 
ay son supply from some of the coalpits within or near 
the town. 


Big Crane at Victoria Harbour, Greenock.-—Professor 
Barr, of the Chair of Engineering in the University of 
Glasgow, and M. James Taylor, the well-known crane 
builder of Birkenhead, were lately commissioned to 
examine and report upon the steam crane at Victoria 
Harbour, Greenock, with the view of increasing its hoist- 
ing power so as to meet the urgent necessities of the 
marine engineers of the port. It has hitherto been 
regarded as a 70-ton crane, and the two experts have 
recommended certain alterations which they hold will 
increase its power to 100 tons by the expenditure of about 
1000. They recommend that the alterations shall be of 
such a character that the crane shall satisfactorily stand 
to be tested up to 125 tons. 


Shipbuilding Order for Dumbarton.—Messrs. William 
Denny and Brothers, Leven Shipyard, Dumbarton, are 
understood to have recently booked an order for the 
Peruvian Corporation of London for a new steamer which 
is to ply on Lake Titicaca, at the summit of the Andes 
range of mountains in Peru. It is not unlikely that one 
or two duplicates of this vessel will be built. She will be 
constructed in Dumbarton, then taken down and packed 
for transhipment out to the west coast of South America, 
and conveyance by rail and beast of burden to the very 
high altitude at which the lake is situated—12,850 ft. 
above the level of the sea. 


Safety of Scottish Railway Bridges.—The three Scottish 
railway companies have, it is said, received notices from 
the Board of Trade ordering a thorough inquiry into 
their railway bridges. As the examination is to be in 
the hands of civil engineers, and as the strain on each 
pillar and girder is to be noted, the examination will be 
a prolonged and expensive one. It is said the examina- 
tion of the bridges has been brought about by the Cale- 
donian having taken exception to the high speed run by 
the North British over the Caledonian line from Montrose 
to Aberdeen. It is expected that the other railways will 
also be served with similar notices. 


Lanarkshire and Dumbartonshire Railway.—The first 
meeting of the directors of this proposed railway was 
held last week, when it was resolved to proceed at once 
with the construction of the lines authorised by Parlia- 
ment during the past session. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
What the Miners think of Coal.—At a local meeting of 


miners Mr. Pickard, M.P., in the course of an address 
said he thought the colliers were satisfied with thin all 
round just now, and when they saw the large dividends 


which had been announced, they had made up their 
minds that there could be no immediate intention on the 
part of the owners to alter the present state of affairs. 
Some industries had felt the pinch owing to the increased 
prices of coal, and 7 because of that those engaged 
in those industries had raised the cry that trade was 
diminishing. He did not agree with that. Mr. Pickard 
went on to say that Messrs. Briggs, the well-known 
colliery owners of South Yorkshire, made it clear that 
manufacturers might protest too much. There was room 
even yet for coal to go up higher than it had done during 
the past two or three years, and he further remarked coal 
is not half as high now as it was in 1873. Mr. Pickard 
did not think coal too high or as high as it ought to be. 
The manufacturers for ten years had been getting their 
coal given them. 


Mansfield Water Supply.-—It having become poner 
to provide an additional supply of water at Mansfield, 
Mr. Hodson was instructed a short time ago to pro- 
pound a scheme for a supplemental pig which he pro- 

d to procure from inworth on land belonging to 
Eon Saville. The estimated cost amounted to akews 
30,0002. At a recent meeting of the Commissioners, 
however, it was decided that in view of the impending 
change in the constitution of the governing body of the 
town it is undesirable that any new scheme for a water 
supply receive approval. The incorporation of Mans- 
fie ¢ it would appear, has a retrograde not a progressive 
effect. 

Sheffield Forge and Rolling Mills Company, Limited.— 
The report of the directors of this company states that 
the gross profit on the past twelve months trading 
amounts to 8139/., and after paying interest and all other 
charges there remains a net profit of 6112/. 8s. 9d. This 
added to the sum of 680. 7s. 1d. brought forward from 
the previous year makes a total of 6192/. 15s. 10d. stand- 
ing to the credit of profit and loss account. They recom- 
mend that 37501. be applied to th2 payment of a dividend 
of 10s. per share (free from income-tax), payable on the 
first day of September next. 


The Heavy Trades.—There is little change to note in 
the heavy trades of Sheffield, business being sluggish 
with the exception of the armour-plate and ordnance 
departments. At Leeds, however, it is stated that in the 
locomotive sheds there is a fair amount of work, but 
neither in this nor any other department has there been 
any fresh development lately. There is no change to 
report in the West Yorkshire coal trade. 


Messrs. Vickers and Co., Limited.—An interim dividend 
at the rate of 2) per cent. was declared at the half-yearly 
meeting of this company lately. 





NOTES FROM THE SOUTH-WEST. 

Rhymney Iron Company, Limited.—The iron works of 
this company were stopped on Saturday. A portion of 
the works —— three months since, the price of steel 
rails having fallen so low that the company found it im- 
possible to turn out rails ata profit. There were then about 
900 men employed at the works, but with the exception 
of a few who chose to leave the neighbourhood all were 
furnished with occupation at the company’s collieries. 


Devonport Dockyard.—An order has been issued at 
pig 9 for the dischargeof a more work- 
men. The discharges will be equally divided between the 
Chief Constructor’s department and the Keyham Factory. 
During September twenty men will receive notice each 
week. These discharges are due to the rapidity with 
which the wages vote has been expended since the com- 
mencement of the present financial year. One of the 
bnilding slips at Devonport has stood empty since the 
launch of the Philomel, which is now completed, and 
the gunboat Antelope has been at acomplete standstill for 
fifteen months. One new cruiser, the Hermione, is to be 
laid down at Devonport early in October, but no other 
provision has been made for the employment of the work- 
ing staff. 

Hill’s Dry Docks and Engineering Company, Limited.— 
The directors have issued their report and accounts for the 
year ending June 30, 1891. e accounts show a net 
—_ (including 566/. 10s. brought forward) of 

1. 10s, 2d., and the directors recommend that this 
amount be appropriated in the following manner: 12004. 
in redemption of debentures, 6500/. to the payment of a 
dividend at the rate of 5 per cent., 500/. to reserve, and 
802/. to the next account. 


Gloucester Railway Carriage and Wagon Company, 
Limited.—The directors report that the transactions of 
the past year have resulted in a fair measure of success. 
The improvements and extensions referred to in the last 
report of shed, machinery, and plant at Gloucester, Cardiff, 
Swansea, and Barry, are nearly completed. Any further 
expenditure on them will therefore be inconsiderable. The 
home works and the repairing stations are now capable of 
dealing more quickly and economically with the increased 
business of the company. The revenue account for the 

t year shows that after making the usual provision for 
epreciation of buildings and machinery, 2055/. 7s. 10d., 
and wagons 1399/. 19s. 8d., increasing the wagon mainte- 
nance fund by 4449/. 1s. 5d., and deducting an interim 
dividend which amounted to 11,395/. 16s., there remains 
a dis 1 balance of 18,955/. 9s. 8d. The directors recom- 
mend the following distribution of this balance: A divi- 
dend on the fully paid A shares of 8s. per share, and on 
the B shares of 4s. per share, making the dividend for the 
t year 10 per cent. per annum, 15,1941. 8s., addition to 
bad ebts reserve account, 10007. ; balance to next year’s 
account, 27611. 1s. 8d.—total, 18,955/. 9s. 8d. The com- 
nes fi investments in rolling stock on deferred purchase, 
th home and foreign, are believed to be both sound 
and remunerative. The troubles in the Argentine Re- 
public caused a suspension of deliveries under some con- 
tracts. ‘Shipments have recently been resumed. The 
profits on these suspended deliveries will not be taken 
into account until deliveries are completed. The wagon 
stock belonging to the company now consists of 5710 
wagons let on simple hire. The rolling stock let on ‘de- 
ferred purchase is of the value of 795,410/. 6s. 10d., and 
the net unpaid value is 155,795/. 2s. The company now 
repair and maintain 15,222 wagons, 8699 of which are not 
the property of the company. 


Monmouthshire Wagon Company, Limited.—This com- 
pany has disposed of its property to the Gloucester Rail- 
way Carriage and Wagon Company, Limited. 


The Electric Light in the West.—The electric light is 
about to be introduced at Kingswood. There is to be a 
double line of encased wires nearly 30 miles in extent, 
and theincandescent lights will be suspended from larch 
poles placed in iron sockets. The installation will com- 
prise an engine of about 40 horse-power nominal, and a 
small engine of 25 horse-power nominal. Two boilers, 
3 dynamos, and nearly 300 accumulators will also be 
required, 

Barry Dock and Railways.—The directors observe in 
their half-yearly report: ‘‘The sum expended on capital 
account during the six months amounts to 73,036l. 17s. 1d. 
The construction and equipment of the commercial 
aly =) dock are in actual progress, The engineer has 

n instructed to prepare the contract drawings for a 
deep-water entrance, and the preparatory requisite 
dre ging is being done by the company’s dredger. The 
new hydraulic engine-house and engines have been com- 
pleted, and having been for some time in use, the duplica- 
tion of the company’s hydraulic power has thus been 
secured. An increase over the corresponding period of 
1890 of 548,101 tons in the shipments, and of 32,803/. in 
the s receipts, affords gratifying evidence of the rapid 
development of the company’s undertaking.” 


Cadoxton—Barry Sewerage.—A complete system of 
main sewerage works, nine miles in length, which has 
just been constructed at Cadoxton at a cost of nearly 
18,000/., by Messrs. W. R. Parker and Co., Cardiff and 
Penarth, for the and Cadoxton Local Board, was 
formally opened on Thursday by Mr. J. C. Meggitt, 
chairman of the Board, in the presence of a number of 
eae. who walked over the ground, the contract 

ing fully explained by Mr. C. R. Walker, C.E., the 
Board’s consulting engineer. 

Cardiff.—There has been a good demand for the best 
qualities of steam coal, which have made 14s, 3d. to 
14s. 6d. per ton, while secondary descriptions have realised 
13s. 6d. to 14s. per ton. House coal has shown little 





change; No. 3 Rhondda large has been quoted at 12s. 6d. 
to 12s. 9d. per ton. Patent fuel has brought 12s. 9d. to 
13s. per ton free an board. Coke has been quiet ; foundry 
—— have been quoted at 19s. 6d. to 20s., and furnace 


itto at 18s. per ton. 


The South Wales Coalfield.—Mr. T. Forster Brown 
estimates the extent of the South Wales coalfield at 1000 
square miles, viz., Monmouthshire, 104 square miles; 
Glamorganshire, 518 square miles; Brecknockshire, 74 
square miles; Carmarthenshire, 228 square miles; and 
Pembrokeshire, 76 square miles. The production of coal 
from the South Wales field in the ten years ending with 
1890 inclusive is further estimated by Mr. Forster Brown 
at 224,414,400 tons. In the preceding decade ending 
with 1880 inclusive, the corresponding output was 
162,786,855 square miles. 


Avonmouth.—The Bristol Town Council has decided to 
construct a floating dock at Avonmouth. The dock is to 
admit vessels 410 ft. in length and of 58 ft. beam. 


South Wales Coal and Irun.—The exports of coal from 
the four principal Welsh ports in July were: Cardiff— 
foreign, 936,023 tons ; coastwise, 133,148 tons. Newport 
—foreign, 176,634 tons ; coastwise, 101,522 tons. Swan- 
sea —foreign, 90,536 tons; coastwise, 61,285 tons. 
Llanelly-—foreign, 15,292 tons ; coastwise, 7890 tons. The 
total coal shipments for the month were accordingly : 
Foreign, 1,215,485 tons; coastwise, 303,845 tons. The 
exports of iron and steel from the four ports in July were: 
Cardiff, 4232 tons; Newport, 6315 tons; Swansea, 569 
tons; Llanelly, ni/—total, 11,116 tons. The exports of 
coke were: Cardiff, 7945 tons; Newport, 312 tons; 
Swansea, 1323 tons; Llanelly, ni/—total, 10,080 tons. 
The exports of patent fuel were: Cardiff, 31,017 tons ; 
Newport, 2799 tons ; Swansea, 31,294 tons; Llanelly, nil 
—total, 65,110 tons. The aggregate shipments of coal 
from the four ports for the first seven months of this year 
were: Cardiff, 6,848,173 tons ; Newport, 1,674,943 tons; 
Swansea, 955,810 tons ; and Llanelly, 128,406 tons. The 
aggregate shipments of iron and steel were: Cardiff, 
39,056 tons: Newport, 33,534 tons; Swansea, 3686 tons. 
Of coke: Cardiff, 58,943 tons; Newport, 789 tons; 
Swansea, 10,317 tons. Of patent fuel: Cardiff, 170,111 
tons ; Newport, 27,825 tons ; Swansea, 211,115 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market was thinly attended, and was altogether of the 
holiday kind. Very little iron indeed changed hands. 
There were sellers who asked 39s. 9d. for prompt f.o.b. 
delivery of No. 3g.m.b. Cleveland pig iron, and most of 
the makers would not sell under 40s., but small lots 
might have been bought at 39s. 6d. The lower qualities 
of iron were in very poor request, and difficulty was ex- 
perienced in obtaining 36s. for grey forge, whilst more 
than 37s. could not be got for No. 4 foundry. There was 
nothing at all doing in Middlesbrough warrants, the 
nominal quotation throughout the day being 39s. 74d. 
cash buyers. Hematite pig iron was in very poor demand, 
and very little heal hands. About 48s. was the 
eneral figure for Nos. 1, 2, and 3 east coast brands. 
'o-day the market was again characterised by an absence 
of business which makes it somewhat difficult to fix 
quotations. No. 3 Cleveland pig was 39s. 6d. sellers, 
but next to no business was done. Middlesbrough war- 
wed closed 39s, 4d. cash buyers with nothing doing in 
them. 


Manufactured Iron and Steel.—As is customary nearly 
all the works in the Cleveland district are closed this 
week on account of Stockton races, and we understand 
that several of the establishments when reopened will 
not run full time. Producers complain greatly of the 
scarcity of new orders, and regard prospects as most 
dismal. Prices are’ about the same as we last quoted, 
common iron bars being 5/. 10s. ; iron ship-plates, 5/. 8s. 9d.; 
steel ship-plates, 6/. 17s. 6d.; iron angles, 5/. 5s.; and 
steel angles, 5/. 12s. 6d.—all less the usual discount. 


New Rolling Mills at Newburn.—On Saturday morning 
the new extensive rolling mills of Messrs. John Spencer 
and Sons, at Newburn Stanners, were formally opened in 
the presence of a large and influential company. The 
land secured for the works consists of over 46 acres, and 
there is in connection with it splendid railway and river 
facilities. To the neighbourhood of Newburn the addi- 
tional enterprise of the firm means of course increased 
activity and prosperity. In anticipation of the important 
operations commenced on Saturday, many new houses 
have been built and several new roads and streets have 
been formed in the locality, and the demand of so large 
and additional  aiagng will lead to the establishment, 
doubtless, in the course of time, of many new business 

laces. A special train conveyed most of the visitors to 
Newburn on Saturday. 


Consett Iron Company.—The annual meeting of the 
Consett Iron Company was held on Saturday in the 
Assembly Rooms, Newcastle, Mr. David Dale, the chair- 
man of the board of directors, presided. In moving the 
adoption of the report and balance-sheet, which have 
already been given, Mr. Dale pointed out that the result 
of the working of the year ending with June was less 
profitable than that of the preceding year, but the special 
expenditure was less. He then passed in review the 
various paragraphs of the report,'and pointed out that the 
output both of steel and iron plates had been increased 
during the year, as well asthat of someother products. But 
the prices had fallen generally, and that decrease in price 
being shown by the published results of sliding scales to 
be common to manufacturers in the district. Progress 
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was being cautiously made in the construction of the 
new angle mill. The directors had to recognise the fact 
that the conditions of trade were altering, and it might 
be that prices would be still lower, but the cost of produc- 
tion would have to be reduced also. Mr. H. T. Morton 
seconded the motion, which was carried as well as other 
resolutions, declaring the dividend, re-electing directors 
and auditors, and recording the thanks of the share- 
holders to the chairman, directors, and officials. 


Discovery of Coal near Middlesbrough.—An important 
discovery has just been made near Middlesbrough. The 
Newcastle Chemical Company, whilst boring experimen- 
tally near their salt bore-holes at Cowpen, near Middles- 
brough, in the hope of finding natura‘ , CAME ACFOSS a 
bed of coal 2 ft. thick, about 1970 ft. from the surface. 
The coal has been analysed and, we understand, pro- 
nounced to be of very good quality. Itis reported that 
the firm have reasons for believing that another seam of 
coal lies beneath the one that has just been struck. Should 
a sufficient thickness of coal be discove' to be worth 
working, the cost of sinking a shaft to a depth of nearly 
2000 ft. would be enormous. The result of the operations 
are awaited in the Cleveland district with the keenest 
interest. 

The Junior Engineering Society.—This Society during 
the past week has had its summer excursion to Middles- 
brough, Hartlepool, and Sunderland. About twenty-five 
ama of the Society attended the excursion and paid 
visits to several of the important works in the north of 
England, expressing themselves highly pleased with the 
—- of the firms who threw open their establishments 
to them. 





MISCELLANEA. 


Ir is proposed in New Orleans to burn the low grade 
molasses as fuel by soaking the begasse with it. 


A Government central testing station for cement is to 
be established in Melbourne. 


Ammonite is a mixture of ammonium nitrate and 
mono-nitro-naphthalene in the proportion of 81.5 to 8.5. 


According to the Street Railway Journal, in the year 
ending July, 1890, the London.Tramways Company with 
290 cars and 51 omnibuses carried as many passengers as 
the street railways of St. Louis, U.S.A., with 1500 cars. 


At the half-yearly meeting of the Great Western Rail- 
way Company the chairman, Mr. F. G. Saunders, an- 
nounced that on May 20 next all that still remains of the 
broad-gauge system on Brunel’s great undertaking would 
come to an end. 


From the Railway Age we learn that there are 400 
electric railways in operation and under contract, repre- 
senting 3000 miles with 5000 cars. On the 1st of February 
last there were 315 electric roads in operation with an 
aggregate of 2650 miles and running 4425 cars. 


The Chronique Industrielle gives the following receipt 
for taking off rust. Cyanide of potassium 15 grammes 
(one gramme=144 grains); soft soap, 15 grammes; 
whitening, 30 grammes; sufficient water to form the 
ingredient into a paste. 

The population of the seven colonies of Australasia— 
New South Wales, Tasmania, Western Australia, South 
Australia, New Zealand, Victoria, and Queensland— 
stood at the close of 1889 at 3,786,819. The corresponding 
population in 1881 was 2,742,550. 


The gross receipts of twelve leading English railways 
for the half-year ending. June 30, 1891, amounted to 
29,223,000/., an increase of 676,000/. on the corresponding 
half of 1890; the expenditure to 16,543,000/., an increase 
“ op and the net receipts to 12,680,000/., a decrease 
of 260,0002. 


The Scientific American gives the following receipt for 
waterproof cement for constructing aquaria : Shredded 
gutta gen 25 parts, melted and miaed with 75 parts 
ground pumice stone. This is then combined with 
ee of Burgundy pitch, and the whole melted to- 
gether. 


Steel water mains 5 ft. in diameter, and madeof plates 
about 7s in. thick, are to be used for conveying water 
from the reservoir at St. Cloud to the Porte Autueil, 
Paris, The pipes will be manufactured in lengths of 
20 ft., and will be lapped at each end by welded steel 
hoops. The total length of main will be about 2} miles. 


The city of Hamburg has just placed with Messrs. 

hand, Mason, and Co., of London, an order for five 
steam fire engines each having a capacity of 260 gallons 
per minute. In September, 1889, the firm named sent 
out to Hamburg to the order of the authorities the first 
steam fire engine of their “‘ double vertical” pattern. This 
was subjected to severe tests, to each of which it responded 
satisfactorily. 


_ The contract for the vertical armouring of the Swedish 
ironclad Thule has been secured by the firm of Schneider 
and Co., Creusét. Their offer was at 613,833 kr., or 
34,1007. Offers were also received from Messrs. Vickers, 
Sons, and Co , Limited, Sheffield, at about 6000/. more 
money, and from La Sgr ao des Hauts Fourneaux 
Forges et Aciéries de St. Clamond at about 11,000/. more 
for their “special plate” and about 5000/. more for plates 
of ordinary steel. 


A combination comprising 62 German mechanical 
and industrial firms has just been formed with a 
view of avoiding competition in connection with ex- 
port operations. The combination comprises some of 
the most Important German industrials. A council of 
five members will direct the operations of the combina- 





tion, which aims principally at the development of indus- 
trial relations with Greece, Turkey, Asia Minor, and 
other Oriental countries. 


The use of electric welding seems to be extending in 
America, amongst others the plant of the Johnson Com- 
any, at Johnson, Pa., is being enlarged. A year ago 
ast April one machine was installed, which was a com- 
bination bar splicer, and used for joining rails on switches 
and crossings. Last fall two more machines were put in, 
one of which was for large welds of 4-in. sections on 
various articles ; the other machine was for welding rails 
in crossing at various angles. This latter machine will 
make a weld 8 in. in diameter, while the other will make 
a weld 4 in. 


At the dockyards of ‘‘ the new Admiralty” and on the 
‘*Galerinj Island” at St. Petersburg, large brick slips are 
in the course of construction. They are to be ready in 
the autumn, when the building of two large armoured 
turret ships, of 10,960 tons each, will be commenced. 
The protected gunboat Otoashugi will be shortly launched 
at the “‘ Baltic Dockyard,” and the building of a 4000- 
ton ironclad will then be proceeded with. A similar 
ship will also be commenced at the small slip of the ‘‘ new 
Admiralty” as soon as the gunboat Gremjashtshij has 
been launched. 


The pegs hoe some of the particulars of the 125-ton 
hammer at Bethlehem Works (U.S.A.) The pit for the 
foundation was 58 ft. by 62 ft., and the foundation walls 
are 20 ft. in height. The anvil is built on a foundation of 
stone and timber, and has some 1600 tons of iron in it. 
The top of the hammer is 90 ft. above the floor of the 
shop; the steam cylinder is 4 ft. in diameter and 
16 ft. 6 in. stroke. The piston-rod is 16 in. in diameter 
and 40 ft. long. The hammer head is of cast iron, the 
block being 194 ft. by 10 ft. by 4ft., and the die is of 
steel. The weight of the working parts is 125 tons and 
the fall 164 ft. 


Encouraged by the results of the experiments which 
have alre 
Channel Tunnel works at Dover, the promoters have de- 
termined to continue the boring to a greater depth, and 
to enable this to be done the machinery is now undergoing 
certain alterations and extensions. hen these are com- 
pleted the work will more rapidly. The opera- 
tions are necessarily laborious, the advance being only 
about a foot a day owing to the length of time occupied 
in drawing the rods from their great depth. As the 
specimens of coal are drawn from the boring they are 
placed in boxes and forwarded for examination. 


The following process comes from France for harden- 
ing plaster, so that it may be used for flooring, as wood 
and tile are at present. About six parts of good quality 
plaster are intimately mixed with one part of freshly 
slaked whitelime, finely sifted. The mixture is then laid 
down as quickly as possible, care being taken that the 
trowel is not used on it for too long a time. The floor 
should then be allowed to become very dry, and after- 
wards be thoroughly saturated with sulphate of iron or 
zinc—the iron giving the strongest surface. With sul- 
phate of zinc the floor remains white, but when iron is 
used it becomes the colour of rust. If linseed oil, boiled 
with litharge, be applied to the surface it become of a 
mahogany tint. 

The following are the hours and ages for child labour 
in factories in various countries : 


Minimum Average Hours 

Country. ge. per Week. 
Austria 12 48 

Igium 12 7: 
France... 12 36 
Germany 13 36 
Holland 12 66 
Hungary 10 48 
Italy ... 9 48 
Portugal 12 60 
Sweden Sp 12 36 
Switzerland ... 12 66 


The Indian collieries are in a prosperous condition. 
At Warora the output last year was 142,000 tons, an 
increase of 27,000 tons. The net gain was 124 per cent. 
on the capital outlay. The Umaria mine supplied 30,000 
tons to the Great Indian Peninsula and Indian Midland 
Railways respectively, and nearly 5000 tons to the 
Bengal-Nagpur line. The Singareni field is being steadily 
developed. In 1887 only 3000 tons were raised, and last 
year the output was over 125,000 tons. The Dandot and 
Khost collieries are doing fairly well. From Mohpani 
the reports are again cmeeneane. Coal bas been found 
near the Eeb River in the Sambulpur district. The seam 
is 16 ft. thick, and it ts estimated contains 8,000,000 tons 
fit for locomotive use. 


At a meeting of the council of the Crewe Mechanics’ 
Institution, held on Monday, it was reported that Sir 
Richard Moon, late chairman of the London and North- 
Western Railway, had transferred to University College 
Liverpool, securities of the value of 2000/. to foun 
scholarships to be competed for by young men employed 
in the North-Western Works at Crewe, Earlestown, and 
Wolverton. The subjects of examination will be mathe- 
matics, physics, and engineering, and successful candi- 
dates will be required to employ themselves wholly in the 
prosecution of studies at University College, Liverpool, or 
with the approval of the College Senate in some manu- 
facturing workshop or institution, in such a way as to 
conduce to their advancement in the science and practice 
of engineering. 

The general report to the Board of Trade upon the 
accidents that have occurred on the railways of the 
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United op oe during the year 1890, drawn up by Mr. 
Courtenay Boyle, of the Railway Department, was pub- 
lished last week. It shows that the number of persons 
returned to the Board as having been killed in the work- 
ing of the baal during the year was 1076 and the 
number of injured 4721. Of these 118 persons killed and 
1361 ney were passengers, but of this number only 18 
were killed and 496 injured in consequence of accidents to 
or collisions between trains. Of the remainder, 499 killed 
and 3122 injured were officers or servants of the railway 
companies or of contractors, and these figures imply a 
further increase. Of suicides there were 77; of tres- 
rs 252 were killed and 123 injured; of persons pass- 
ing over the railway at level 2rossings 83 were killed and 
35 injured ; and from miscellaneous causes 47 persons 
were killed and 80 injured. The total number of pas- 
senger journeys, exclusive of journeys by season ticket 
holders, was 817,744,046 for the year 1890, or 42,560,973 
more than in the previous year. Calculated on these 
figures the proportions of passengers killed and injured 
during the year 1890 from all causes were one in 6,930,034 
killed and one in 600,840 injured. In 1889 the propor- 
tions were one in 4,236,000 killed and one in 423,280 in- 
jured. But the comparative safety of railway travel is 
indicated still more clearly by the proportion of passengers 
killed and injured from causes beyond their own control. 
The total under this head for the year is 18 killed and 496 
injured, and the proportion to the number of journeys is 
one in 45,430,224 killed and one in 1,648,677 injured. This 
result shows an improvement on every year since 1874. 








SpPaRKs FRoM LocomorTivEs.—An interesting case has 
just been tried in the Court of Session, the supreme judi- 
catory of Scotland, practically involving the question as 
to what means of arresting sparks from a locomotive 
boiler is efficient. On June 5 last year a flax store in 
Port-Glasgow, 29 ft. from the rails of the Caledonian 
Company’s line from Glasgow to Greenock and the coast, 
was burned down and the contents destroyed. The con- 
tention was that the mischief had been done by a spark 
rom a locomotive, and the company were sued for 12,0007. 
damages. This contention was quel but the judge 
has come to the conclusion that it was proved. Contri- 
butory negligence was pleaded. The building was of two 
stories, and as is the custom with flax stores, there were 
no windows, the sun having a tendency to deteriorate and 
diminish the market value of flax. hen flax was bein 
taken out orjinto the store light was obtained throug 
doors of which there were two on the side next the rail- 
way, and through these the sparks flew on the morning in 

uestion. The judge considered that this situation of 
the pursuers’ store and this arrangement of the 
building were certainly not such as to minimise 
the risks arising from sparks thrown by passing 
engines. But on the other hand he did not know 
that the pursuers were bound, because of the risk of 
the negligent discharge of sparks from the defenders’ 
engines, to forego the full use of their ground and to 
depart from what they considered the best arrangement 
for obtaining access to or lighting their store. In other 
words, they took the chance of the railway company 
doing their duty. Of course if the Caledonian Company 
did not use every precaution in preventing the emission 
of sparks then they were responsible by law. This point 
of law was not in dispute; but they had to prove that 

recautionary measures had been taken, and Lord 
Kyllachy was of opinion that they had hardly discharged 
themselves of that onus by leading evidence to the effect 
“that the engine in question was of the newest and best 
construction, and that its arrangements for complete 
combustion were so perfect that if sparks came from it 
which reached the ground aglow ‘ either the engine-driver 
was very much at fault or the coals were bad.’” This 
was the view of Mr. Drummond, the railway company’s 
late locomotive superintendent, and as the judge said, “‘a 
gentlemen of the highest skill and a most excellent and 
candid witness.” It was also the view of Mr. Adams, 
the patentee of the vortex blast, which is the leading 
feature of this class of engine. Besides, the railway com- 
pany were responsible for the fault of the engine-driver. 
Apart, however, from any argumentum ad hominem, 
the judge said he was not satisfied on the evidence 
that the engine No. 85 and the other engines of its 
class were so constructed as to contain the best known 
and practical arrangements for preventing the emission 
of sparks. Differing in this respect from the older class 
of engines, they contained no “‘spark arrester” in their 
smokebox, and, assuming in their favour (what, however, 
is matter of dispute) that their vortex blast arrangement 
did not tend to increase the risk of sparks, or even that 
its associated arrangements tended to diminish that risk, 
still, said the judge, the sparks ex hypothesi issued and 
issued of such size as to be dangerous ; and that being so 
he was satisfied upon the evidence that the spark arrester, 
if used, would not at least have reduced that risk. Neither 
had he been convinced that its introduction would have 
materially interfered with the working of the engine or 
been in any other respect injurious. It was true, he 
remarked further, that a majority of the great railwa 
companies in England ceased to use “‘spark arresters;” 
but they were still largely used, and having given his 
best attention to the views of the defenders’ witnesses, 
he had been unable to see sufficient reason why they 
should not continue to be used, or why, if used, they 
should not go at least a considerable way to obviate the 
risk of fire. Judgment was therefore given for the Port- 
Glasgow and Newark Sailcloth Company, and it was 
remitted to a Glasgow accountant to settle the amount of 
the damage done. The damage was covered by insurance, 
by this was considered immaterial, as the Sailcloth Com- 
pany were perhaps suing on behalf of the insurance com- 


pany. 
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THE IRON TOWER AT THE FRANKFORT 
EXHIBITION. 

Ont of the attractive features of this Exhibition to 
the general public, and from an engineering point of 
view, is the iron tower just built by the firm of Messrs. 
E. de la Sauce and Kloss, of Berlin ; and certainly one 
of the greatest novelties of the Exhibition is the 
electrical elevator, which is daily carrying passengers 
to the top of this tower, from which a very fine view 
is obtained of the city of Frankfort and the surround- 
ing country. The Otis electrical elevator contained in 
the tower is designed to lift a load of from eight to ten 
people, and is running daily at a speed of about 240 ft. 
per minute, stopping and starting with a motion in 
every respect equal to the best type of hydraulic 
elevator. The machine has recently been passed by 
the German police authorities, whose laws are known 
to be very particular in relation to the safety of 
elevators, and who did not permit the introduction of 
suspended types of hydraulic elevators into Germany 
until long after they were introduced into this 
country. The electrical elevator is worked by a lever 
in the car, avoiding altogether the use of the hand 
rope, which, for passenger service, is sometimes found 
objectionable where it is desired to operate the machine 
by dainty hands. 

The tower is entirely of wrought-iron, and has a 
height of 139 ft. 9in. It consists of four principal 
columns, which form a square of 5 ft. 2in., which 
space is utilised for the elevator car. The cross- 
section of either column forms a triangle. The sides 
of this triangle at the bottom of the tower are 46 in., 
and at the top platform, 15.75in. in length. ‘Thus 
the structure at the bottom is 13 ft. lin. square, 
and at the top 7 ft. 10in. square. The inner corner of 
every column consists of I iron, angle iron having 
been used for the corners. Horizontal ties are used at 
distances of 39in., and corresponding diagonals of 
flat iron combine every three pieces to one column. 
These four columns are joined together at distances 
of 10 ft. by horizontal trellis frames, which, built in 
this way, are considered to give a specially firm 
system. To the inner I iron corners of each coluran 
are attached the guides for the lift, and on the outer 
side two of these I irons serve as guides for the 
counterbalance weights, which run in hollow columns, 
These hollow columns serve also for the cables which 
pass from the machine room to the top of the tower 
and down to the car, where they are attached on the 
regular Otis system. 

The foundation of the tower consists of a plate 
19.7 in. deep and 32 ft. 9 in. square, upon which the 
iron foundation frame of the tower is fixed to the 
shaft, the whole serving as ballast to prevent the tower 
from shaking. At a height of 105 ft. there is an 
octagonal platform, having a diameter of 16 ft. 6 in. 
Upon this platform there is room for thirty persons. 
It is covered with a dome-shaped roof, above which 
there is a second platform, in the dome of which is 
fixed a large electric light. This second platform is 
121 ft. 5in. above the ground, and contains a reflector. 
The building at the base of the tower is used as a tea- 
room, a small portion only being used for the hoist- 
ing machinery, and is 32 ft. 9in. The walls of the 
building are of ironwork, filled out with plaster ; 
windows are provided with coloured glass. The 
entrances to the lift and platforms are shut by Bost- 
wick gates, which are well suited to this purpose, as 
they are not in the way when being opened or closed. 
The car is about 5 ft. square, but in this space it is 
only permitted by the authorities to carry six persons, 
The sides and lower part of the tower are in the 
evening lighted with 600 lamps. 

The electric current for the elevator is supplied from 
a distance of about 200 yards, by the firm of Schwartz- 
kopff, of Berlin. The reflector, which has a diameter 
of about one metre, and a power of 10,000 candles, has 
been supplied by Messrs. Siemens and Halske. The 
foundation has been provided by Engineer Huber, of 
Frankenthal—all as exhibits. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 13, 1891. 

THERE is very little improvement to note in the iron 
trade this week, although we have every anticipation 
of a good falland winter demand which must set in 
before long. In the pig iron trade there has been 
some increased activity for small lots over the demand 
last week, but as yet there are no large orders to note 
and no improvement in prices; on the contrary, con- 
cessions must be made to secure orders at this writing. 
A number of railroads will be in the market in a short 
time, and these orders are anxiously looked forward 
to, and all manufacturers are on the alert to catch any 
new business that may be placed. In the steel billet 
and muck bar trade there is an increased activity 
and some few orders are being taken at usual card 
rates. In the plate-iron trade everything is in good 
shape, some mills busy for weeks to come, although 
there is no great demand. Large orders are expected 
at any moment, however. Tank plates are quoted at 
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this writing at 1.95 to 2.05. From the west we hear | 
reports of an increased demand for steel rails, but at 
this point we have nothing new to note, only a few 
sales having been made at 30 dols. at mill. There has 
been a restriction in output in the structural iron mills 
for several weeks, and this fact has kept running mills 
rather busy on back orders. There is only a moderate 
business in wrough-tiron pipes and tubes, and at about 
the usual discounts, namely, 55 per cent. on butt- 
welded black, and 65 per cent. on butt-welded galva- 
nised. It is expected that the latter part of this month 
a see a much better business in all branches of 
trade. 








TRIESTE.—The value of the imports into this port last 
year was 31,350,000/., as compared with 30,083,400/. in 
1889. The value of the exports last year was 26,991,000/., 
as compared with 96,375,000, in 1889, 





Port Darwin.—An intercolonial committee of military | 
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commandants appointed to consider the defence of Port 
Darwin has presented its report. The committee recom- 
mends a simple form of defence to protect the landing 
place of the cable and to guard against the telegraph 
station being surprised. For the present it is suggested 
that two rified field guns, two five-barrel Nordenfelts, 
and 100 Martini-Henry rifles should be provided for the 
defence of the station and channels of approach, and 
that an inland telegraph station should be arranged for. 


Locomorives In SoutH AusTRALIA.—In the South Aus- 
tralian House of Assembly recently the Commissioner of 
Public Works (Mr. Rounsevell), in reply to Mr. Butler, 
said the price paid for engines imported by the South 
Australian Government in 1890, fitted with the vacuum 
brake, was 2420/. per engine. The cost of erection and 
wharfage was 21/. Rs. 3d., making a total of 24411. 8s. 3d., 
without customs duties. Messrs. Martin’s recent tender 
for engines fitted with the ordinary brake, was -» OD 
er of at least 1207. per engine would have to 

paid. 
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PEARSON’S DRILLING APPARATUS FOR WATER MAINS. 


Fig.!. 
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apparatus can be further used by sub- 
stituting for the cup valve the ordinary 
double-faced sluice valve between the 
branch casting or outlet E and the closed 
stuffing-box A. The cup drill is then 
passed through the valve, and after the 
hole is cut in the pipe it will be with- 
drawn past the door of the valve, which 
is then closed, thereby shutting off the 
water. 

The branch is secured to the body of 
the pipes by a cast-iron saddle-piece 
enveloping the circumference of the 
pipe, as shown in Figs. 1 and 2, secured 
by bolts and nuts in the ordinary way, 
o1 by wrought-iron straps if preferred. 

The apparatus can be also applied to 
drilling and tapping holes for securing 
cocks in pipes under pressure. A hole is 
first drilled of the size required to suit 
the shank of the cock, and when this has 
been accomplished the drill is withdrawn, 
the cup-shaped valve or sluice valve 
being closed in each case as before de- 
scribed. The stuffing-box and adjoining 























throat are then temporarily detached 
and a tap is substituted for the bit in the 
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THE apparatus we illustrate above has been de- 
signed by Mr. H. W. Pearson, engineer to the Bristol 
Water Works, for making large branch connections to 
trunk mains under pressure, carrying either water, 
gas, or compressed air, thus obviating the necessity for 
relieving the pressure in the pipes. 

The chief features in the apparatus are the closed 
as A, the drilling tool B, and the cup-shaped | 
valve C. This latter is brought back on to the seat of 
the branch on the withdrawal of the drill by the horn 
1) engaging with the drill spindle. The pressure 
drives the valve home against the seat and holds it 
there. Iffound necessary the valve is further secured 
from falling away from the seat by a crossbar and stud, 
but this is not found to be requisite in practice. 

_ The cup drill has a central drill or boring bit pro- | 
jecting beyond its cutting edge. To this central drill 
are fitted a pair of small hinged arms or pawls, which 
fold in when the drill is boring the body of the pipe or 
vessel, When the pipe is pierced the arms fall out 
and the disc of metal cut by the cup drill is transfixed 
on the central drill, and so prevented from falling into 
the pipe and forming an obstruction. 

From the flange of the valve fixed on the branch E 
the branch pipe is led to wherever it is required. The 





socket in the drill-head. The stuffing- 
box and throat are replaced, the valve 
opened, and the bored hole is then tapped, 
the tap being afterwards withdrawn in 
the same way as the drill. 

After removal of the tap from the drill- 
head, the cock which it is required to 
screw into the tapped hole, is affixed to 
the drill spindle and screwed into place. 
The drill spindle and stuffing-box and 
adjoining throat are then removed. 


THE WASHINGTON STREET 
TUNNEL. 

Tue Chicago River and its branches 
constitute the harbour of Chicago, where 
all the business of the port by Lake craft 
is transacted. The arrivals and depar- 
tures of vessels have reached the enormous 
aggregate of over 22,000 annually in a 
season of navigation of about seven 
months, making Chicago the first port in 
the United States as far as the number of arrivals 
and departures is concerned, Along this river are 
great lumber and coal yards, grain elevators, meat- 
packing establishments, and generally all the means 
and appliances, and paraphernalia of the great com- 
merce by lakes centring at Chicago, as well as facili- 
ties for transfer from rail to vrater transportation. 
The main river and its south branch cut off the busi- 
ness centre of the city from the populous north and 
west sides, and it requires the most careful manage- 
ment by the city officials to accommodate the streams 
of pedestrians and vehicles and the passing vessels. 
The opening of a bridge blocks up the streets for long 
distances, and at certain hours of the day vessels are 
detained by closed bridges. 

This great inconvenience, in spite of quick turnin 
bridges, is daily becoming more burdensome an 
annoying to both land and marine interests, and means 
are eagerly sought to reduce this annoyance even at 
a great expenditure of money. Beside the swing 
a there are two traffic tunnels under the river, 
and a third one for street car service in progress 
of construction. The Washington-street tunnel 
illustrated was built in 1869 at a cost of 512,700 dols. 
and is 15254 ft. long. The bed of the river and the top 
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of the masonry of the river portion are the same, but 
unfortunately it was built at that time to allow of but 
14 ft. depth at low water in the river; this depth has 
always been insufficient, and the tunnel on this account 
was a serious obstruction in the river. 

A few years ago the West Chicago Street Railway 
Company got permission from the City Council to 
operate its carsthrough the tunnel, on condition that the 
level under the river should be lowered so as to have at 
least 17 ft. of water over it at the lowest stage, or 19 ft. 
at mean water, and also that they built a masonry 
centre and end piers over the tunnels to accommodate 
a swing bridge, the city supplying the superstructure. 
Mr. S. G. Artingstall, an engineer of Chicago, was 
intrusted with the work, and it was completed in the 
spring of 1890. For the river section one-half of the 
stream was closed by a cofferdam, the timber crib 
which was to serve as the foundation for the masonry 
centre = being used as the head of the cofferdam ; 
when this was pumped dry of water the arch of the 
old tunnels was taken up and a cover for the tunnels 
built with steel girders 20 in. deep and 24 ft. 
centres, with brick arches between the girders in 
four rings of brick, covered with a layer of asphalt 
and then with 12in. in thickness of cement con- 
crete. This girder construction was adopted because 
it required the least amount of lowering of the road- 
way of the tunnel, while at the same time the 
necessary depth of water was obtained in the river. 
For the portion under the crib for the centre pier, 
and also under the dock walls or end piers, a three- 
centred arch, built with five rings of bricks, was 
adopted. The part under the centre pier was built by 
the usual methods of tunnelling under the cofferdam. 
This part has not only to serve the purpose of a roof 
over the tunnels, but also is now supporting the masonry 
centre pier and swing bridge. The approaches and 
all parts of the tunnel at the time were put in thorough 
repair, the grade of roadway under the river lowered to 
correspond with the lowering of the roof and the grade 
of approach changed. The illustrations Figs. 1 to 4, 
page 216, show the character of the work. The dotted 
ines show the old tunnel before work was commenced 
and the shaded lines the structure as it now exists. 
The West Division Street Railroad Company are now 
building under the Chicago River, about } mile south 
of Washington-street, a tunnel for the exclusive use of 
their street cable cars. This work is being done under 
the direction of Mr. Artingstall, who is now chief 
engineer of the sanitary district of Chicago, and it is 
expected will be finished in the fall of 1892. The 
dimensions of the tunnel are very large, as the coin- 
pany are sparing no expense to make it light, airy, 
and pleasant for their passengers. The tunnel is 30 ft. 
clear width inside by 16 ft. high, and besides passing 
under the river, goes under two seven-story buildings 
and one five-story building and also under all the rail- 
road tracks entering the Union Depot. A large 
portion of this tunnel is built, and the part under 
the tracks is in process of construction; the tracks 
have been undermined and supported without inter- 
fering with the passage of a single train. The cost of 
this tunnel will be about 2} million dols. 








INDUSTRIAL NOTES. 

THE intimation in last week’s ENGINEERING, of a 
certain amount of unrest in the world of labour, has 
been accentuated by some movements since the words 
were written. But there have been no extended dis- 
putes to cause the stoppage of large works, and it is 
to be hoped that any such will be averted. The 
carpenters’ and joiners’ dispute in London has entered 
upon no new phase, but all efforts at conciliation have 
so far failed. The August report of the Amalgamated 
Society of Carpenters and Joiners, having « total of 
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34,155 members, throws some light upon the ability 
of the men to prolong the dispute. In a large number 
of towns trade is good, so that employment is not 
difficult to obtain. In seven towns advances in wages 
have been obtained without much difficulty. In the 
metropolis, some 3000 men are on the strike roll, all 
members of the union who are thrown out of employ- 
ment being entitled to strike pay. Many firms have 
conceded the terms sought by the men, but between 
sixty and seventy firms are still engaged in the con- 
test. The society has over 59,000/. in hand with 
which to continue the stcuggle. Other than those on 
strike, only about 390 are out of work throughout the 
country. But ia America, Canada, and Australia 
trade is not so good, nor are the prospects encourag- 
ing. Some complaints are heard in London as to the 
attempt of a few Jewish boot and shoe manufacturers 
toreturn to the system of out-door labour, and the 
abandonment of the factory and workshop system. 
Ia all thirteen shops have been ‘‘ blocked” for thus 
breaking the agreement entered into a year ago. It 
is hoped, however, that by the co-operation of the 
Board of Conciliation with the workmen’s union, and 
with some influential Jewish gentlemen, that the evil 
will be averted. ‘The tailors seem to be getting on 
fairly well with the new system, but some little 
friction is nearly always inevitable when great changes 
are first introduced. 


The August report of the Amalgamated Society of 
Engineers states that the number of unemployed has 
increased by 281 as compared with the figures in the 
July report, namely, from 1932 to 2213. Fortunately 
there is a large decrease in the number on sick benefit, 
from 1890 to 1543, a total decrease of 347. There was 
an increase of five on superannuation benefit. These 
totals show a net decrease on the funds of 61. There 
were, at the date of the report, about 170 men on 
strike at Messrs. Samuda’s shipbuilding yard on the 
Thames, at Messrs. Simpson and Strickland’s, at 
Dartmouth, at Messrs. Kynoch and Co.’s works, at 
Birmingham, and at the Great Northern Railway 
shops, Belfast. Besides the members of the union on 
cathe at those firms a number of non-society men had 
to be supported by voluntary subscriptions from the 
various shops in the kingdom. The report says that 
all these strikes had the sanctioa of the council, but 
not before every effort was made to obtain redress. 
Details are given as to the causes that led to the 
strike at Birmingham, involving some 3000 work- 
people ; but as the dispute has ended it is not neces- 
sary to refer further to the matter. The council 
of the society have decided not to fill up the schedule 
sent by the — Commission on Labour, the sche- 
dules are therefore to be returned blank to the office. 
The threepenny levy in support of the carpenters was 
carried by a majority of 5050; the amount realised, 
and sent tothe strike committee, was 700/. The Amal- 
gamated Society will be represented at the Trades 
Galen Congress at Newcastle by five delegates, one 
each from London, Glasgow, Belfast, Cardiff, and 
Newcastle-on-Tyne. According to the reports from 
America and Australia, the state of trade in those 
countries is not good, there being an increase of mem- 
bers out of work and on donation. In Australia this 
was partially due to the disputes that existed, but 
which were being dealt with by a conference with 
employers. 


The August report of the Boilermakers and Iron 
Shipbuilders states that there is a general decline in 
the state of trade. There were 335 more members on 
donation than in the previous month, the total being 
1242, besides which 906 signed the vacant book for 
exemption from contributions in consequence of being 
out of work, or 483 more than last month. There 
were, however, 147 fewer on the sick list. In all there 
were 3493 members out of employment from all causes, 
sickness and superannuation included, as against 2814 in 
the previous month, an increase of 679. The members 
are again cautioned against ‘‘ leaving their work and 
causing disputes, to the annoyance and injury of em- 
ployers.’ ‘*This must not be done,” continues the 
report, ‘‘as all grievances can be redressed without 
such injury or annoyance.” The most important por- 
tion of the report is that which deals with ‘‘ the Clyde 
dispute.” In the first place the council quote the 
rales upon which they rely as regards their con- 
duct with respect to the reduction in wages, which 
they agreed to by and througt their officers, and as 
regards their present attitude towards those on strike. 
The report attributes the strike to a desire on the part 
of many of the members to obtain dispute pay during 
the summer holidays, lasting about a fortnight, during 
which very little work isdone. It appears from the 
report that the appeal to the whole society as against 
the council was illegal, and the vote taken was, there- 
fore, of no effect. Some light is also thrown upon the 
voting, as only 24 of the Scottish branches out of 43 
voted in favour of the circular, and only 31 out of 
199 branches in other parts of the United Kingdom 
voted in favour of the Clyde members. All the other 
branches either voted against the circular, or refused 





to vote at all. The council remind their members that 
the reductions in wages were reduced from 74 per c2nt. 
to 5 per cent., and the date for their taking etfect was 
later by a month in consequence of the attitude of the 
society’s officials. 

The results of the strike on the Clyde had become 
so disastrous to the district that even some of those 
who had helped to fan the discontent into a flame, 
became alarmed towards the close of last week. 
Upwards of 10,000 men were idle, either by or through 
the strike, and there was before the mass of the work- 
men the gloomy prospect of a complete stoppage of the 
large shipbuilding, engineering, and other works more 
or less connected therewith. Some of the older men 
began to look back at the six months’ stoppage of a 
quarter of a century ago, and they quailed as they con- 
templated the possibility of a similar experience. 
The hardier spirits, younger in years, and with less 
experience, expressed their determination to continue 
the fight, and tried to buoy up their fellows by pro- 
phesying success at no distant date. But even when 
assuming this uncompromising attitude the strikers 
were appealing to the executive to receive a deputation 
to try and settle the dispute. Meanwhile the executive 
firmly adhered to the agreement come to with the em- 
ployers, and refused to change their policy or abandon 
their position. Being without support, except such as 
came in voluntarily, the men appointed a committee to 
arrange terms with the employers, and thus terminate 
the strike. The men have thus lost six weeks’ work 
and pay, have thrown out of employment a large 
number of other men in no way concerned in the dis- 
pute, and in the end have had to accept the reduced 
wages against which they struck. It is to be feared, 
however, that their action will have evil results 
long after the dispute has terminated. The execu- 
tive of the union acted bravely and rightly in main- 
taining au arrangement made with the employers in 
good faith. Employers will thus see that an agree- 
ment made with the authorised officials is held to be 
binding, and that pressure will not induce them to 
break their word. The lesson, if read aright, will be 
a useful one to employers and workmen, and may 
lead to beneficial results in future. 


The condition of the engineering trades throughout 
Lancashire shows very little visible change ; most of 
the leading industries are kept well engaged on work 
in hand, whilst in some special departments new 
orders are coming very satisfactorily, all things con- 
sidered. There is, however, a growing tendency to 
slacken off as regards the continuance of activity, such 
as has been general for some months past. At several 
of the larger works there has been some shortening of 
hands, though the discharges have not been such as to 
create any suspicion of any great decline in trade. It 
is evident that there is a tendency to quieten down 
production, with an increasing keenness of competition 
to secure new orders at lower rates. The iron market 
continues flat, buying being limited to present needs, 
but a firmer tone has been manifest as regards some 
brands, and slightly higher prices have been obtained 
in some instances. The movement in favour of the 53 
hours per week, conceded some time ago to the work- 
men in the engineering trades of Manchester and its 
district, is quietly extending, the various firms in the 
Bolton district having conceded the hour and abolished 
the system of ‘‘ daylight to dark” for outworkers in 
the winter months, which in Bolton had been general. 
It was in connection with this and other local customs 
that negotiations for the 53 hours per week had been 
carrried on during nearly three months, peacefully and 
without a strike. The dispute in the stove-grate trade 
at Openshaw has quieted down, no further attempts at 
open interference with the non-union workers havin 
taken place. In most other respects there is a genera 
absence of trade disputes among the engineering and 
cognate trades in Lancashire, but in n+ cotton in- 
dustries some further disputes have arisen. 


The condition of the iron and steel industries in the 
Cleveland district has not improved, though there 
was a spurt in prices during the early part of the 
past week, owing to the attitude of the enginemen 
and others at Middlesbrough and the neighbourhood. 
It was fully expected that the whole of the works 
would have been stopped, for the masters declared 
that rather than continue to pay the same rates to the 
enginemen, cranemen, boilermen, and firemen, when 
the other iron and steel workers had accepted the 
reduction, they would damp down the furnaces, The 
secretary of the union, as stated last week, had urged 
the men to resist the reduction, even to the extent of 
paralysing the whole trade of the district. Ere the 
close of the week, however, the men held a meeting at 
which it was decided to withdraw the notices for a 
month, and meanwhile to accept the reduction of 64 
per cent., by the end of which time it is hoped that a 
peaceful settlement will be arrived at. The decision 
was received with much satisfaction in the locality, 
for had a strike taken place many thousands of work- 
men in numerous industries would have been thrown 
out of employment. The engineering, wagon, forge, 





and other establishments in the district are busy, but 
the Eston Steel Works are doing but little. Other 
works are also slackening down, and employment 
eX is less regular in all the manufactured and 
nished branches of the iron and steel trades. The 
state of the iron trade is also having its effect upon 
the ironstone miners, further notices of stoppages 
having been given on account of the slackness of trade. 
The: withdrawal of the notices by the enginemen, 
cranemen, boilermen, and firemen was mainly due to 
the action of the executive of the Middlesbrough 
Trades and Labour Council, on the representations 
made to them by Mr. Trow, of the North of England 
Conciliation Board, and secretary of the Iron and 
Steelworkers’ Association, and of Mr. Snow, the 
secretary of the Blast Furnacemen’s Association. 


The strike of engineers at Messrs. Samuda Brothers 
developed a somewhat unexpected turn last week, 
when a considerable number of engineers, smiths, 
patternmakers, and others, struck work at the 
Thames Iron Works and Shipbuilding yards. The 
cause for this sudden action was because the latter 
firm undertook to rebore the cylinder of Messrs. 
Samuda’s hydraulic press, as the latter firm were 
bending some armour plates for the Thames Iron and 
Shipbuilding Company. The job was subsequently 
completed, and the men returned to their work, but 
not without causing some inconvenience to the firm, 
and losses to those who entered upon strike. The 
matters in dispute appear to be very small, but the 
strike is being carried on mainly by the aid of outside 
assistance, the council of the engineers taking very 
little part in the struggle. For this inaction they are 
blamed, but the officials are better judges as to what 
should be done than the local advisers and strike 
committee appear to be. 


The strike at the shipbuilding works of Messrs. Sir 
E. Harland and Co., Belfast, has extended by the 
remaining rivet heaters coming out on strike, about 
1200 hands being idle. Wages have been going up 
for some time in Belfast, the workmen being mostly 
strong unionists. 


Another of those irritating strikes between mem- 
bers of rival unions took place at the Naval Ship- 
yard Works, Southampton, over the work to be per- 
formed by joiners and shipwrights respectively. It 
was feared at one time that the strike would seriously 
affect other workmen, but the joiners having returned 
to their work the shipwrights followed, and so the 
dispute terminated. 

The Newcastle trades have finally selected Mr. 
Thomas Burt, M.P., to be the president of the Trades 
Union Congress to be held in that town on September 7 
and five following days. Mr. Burt was, however, only 
successful by a majority of four votes at the final 
ballot, Mr. Sinclair, of the Tinplate Workers’ Union, 
having obtained 67 votes, and Mr. Burt 71. Mr. 
Burt’s fairness, great ability, unswerving honesty, and 
great services, are not valued highly by some of the 
newer and younger men, who appear to be swayed by 
socialistic longings, and legislative aspirations. Yet 
he is the one man in the north of England who has won 
for workmen the aeeneg they now occupy. 

It is expected that the next congress will even sur- 
ass the last in point of numbers, over 600 delegates 
aving been elected to attend the gathering. Mr. 

John Burns was not even nominated as a delegate by 
his own society, the Amalgamated Society of Engi- 
neers. It is possible that he will be selected by 
dockers or ’busmen to attend, but his position will be 
of less importance as a delegate than if sent by his own 
union. 


The International Socialist Labour Congress, which 
opened on Sunday last at Brussels, has very. little in 
common with the labour congresses of this country. 
Several British delegates attended, for a trip to 
such an interesting old town would be sure to evoke 
a certain amount of competition, but the votes and 
proceedings will not influence the Jabour party in this 
country. Even among the Socialists there is some dis- 
content with respect to the convening of the congress, 
and also as regards its programme. The fact-is the 
Socialists are themselves split up into sections, not 
only on the Continent but in England, nearly every 
grade of thought having its representative advocates, 
from extreme anarchists to the more moderate type of 
merely co-operative producers and distributors. Many 
of these groups have nothing in common. It is this 
divergence wideh helps to prevent direly mischievous 
results in action. 


The miners of Great Britain have come forward 
nobly in support of the Belgian miners on strike for 
the eight hours, now that they know the exact position 
of the strike. The various bodies belonging to the 
National Federation had sent 1015/. when the last 
accounts were made up, and since that date 100/. more 
has been sent by the Lancashire miners as a second 
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donation. Scottish miners have only sent 10l. it 
appears. France has only sent a trifling sum, while 
Germany has not even contributed. The three northern 
counties, Durham, Northumberland, and Cumberland, 
have sent their aid direct, but it is complained that 
the total is not very large from those districts. 


The labour party in Australia is in danger of find- 
ing a low level, as a mere opportunist party, to be 
used politically by both of the present political parties, 
and then to be thrown aside. Their ambition seems 
to be to hold the balance of power, as some in this 
country seek to do, but such a policy will only open 
the way to bids, ending in the bribery of the weaker 
men. Even on so serious a matter as protection or 
free trade, they will maintain an attitude of non- 
committal. Such a position will not—cannot—perma- 
nently be beneficial to labour. The attitude of the 
deputation of the unemployed in Victoria which 
waited upon the premier is not likely to further the 
interests of the workmen. They objected to migra- 
tion as that would remove the “leaders” up country, 
and they objected to the relief works because of the 
unfitness of the labour. The report adds: ‘‘ Nothing 
more was said, and the deputation retired.” 

In America trade has been been declining for some 
time, and many are out of employment. The Knights 
of Labour are losing their hold because of their large 
promises and small performances. In nearly all cases 
the strikes they inaugurated ended badly for the men. 
There were enormous losses in wages, many riotous 
scenes, some serious collisions with the police, injuries 
to persons, destruction of property, and some prosecu- 
tions, fines, and imprisonment. But with all this 
labour has not progressed, even to the same extent as 
it has in England. ‘‘ Collapse” must be written of 
recent labour movements in the United States, 





BOILER EXPLOSIONS AT ST. ALBANS, 
SAFFRON WALDEN, AND COVENTRY. 
THREE formal investigations have just been conducted 

by the Board of Trade with regard to the circumstances 

and cause of boiler explosions at St. Albans, Saffron 

Walden, and Coventry. The particulars are as follows : 
The first of these investigations was held at the Town 

Hall, St. Albans, and dealt with an explosion which 

occurred on Monday, May 11th, at the straw hat manu- 

factory of Mr. T. H. Johnson. The Commissioners were 

Mr. Howard Smith, and Mr. Fullerton Bell. Mr. Gough 

appeared for the Board of Trade. 

he boiler was of the semi-cylindrical, vertical, inter- 
nally-fired type, semicircular at the back and flat at the 
front. It was welded at all the seams except at the 
attachment to the shell crown, which was rivetted. Its 
height was 4ft., and its diameter 2 ft. 4 in. from front to 
back, while the width was 2 ft. 11 in. 
uptake were both 2 ft. high, the inside diameter of the 
uptake being 63 in. The plates were of Robert Heath’s 

Staffordshire BB iron, $ in. thick throughout. There 

were two mudholes in the water space below the firedoor, 

and one above the firedoor. The flat front plate was 

strengthened by an angle iron bent to the shape of a Vv; 

and secured to the shell sides and front by two rivets in 

each case. The firebox and shell were strengthened at 
each side by two § in. screwed and rivetted stays. The 
boiler was fitted with an open lever safety valve } in. in 
diameter, loaded by a lever and weight, and was supposed 
to blow off at 251b., but the pressure had been seen as high 
as 40lb. The lever could not be found after the explosion. 

The safety valve and steam pipe were on the same outlet, 

and on a previous occasion the valve had been found 

choked with scum carried up by the outflowing steam. 

Failure occurred at the welded seam bordering the top 
of the firedoor, the rent extending to all the welded 
seams of the shell, and ultimatel tearing the boiler into 
five fragments. The semicircular portion of the shell, 
together with the crown and uptake, were blown back- 
wards, and in an upward direction, demolishing the 
outer wall of the manufactory, which consequently col- 
lapsed. The flat front plate was blown forwards with the 
firebox portion. The owner and his wife were buried in 
the ruins of the building, and seriously injured. 

As will be seen from our report of the official inquiry, 
the Commissioners found that the cause of the explosion 
was shortness of water, coupled with excessive pressure. 
While, however, there is strong evidence of over-pressure 
and weakness of construction, as shown by the bulging of 
the flat plate at the front, above the firedoor, the fact that 
the firebox was the only part of the boiler not materially 
injured, does not seem to warrant the conclusion as to the 
water supply having been allowed to run short. 

Mr, Gough, in his opening statement, gave a detailed 
description of the boiler which was made by Mr. Balm- 
forth, of Luton, in 1884. _When new it was tested b 
hydraulic pressure to 80 lb., and was intended to wor 
at 25 lb. No repairs had been effected since it had been 
fixed at Mr. Johnson’s,works. Mr. Johnson, Jun., had 
charge of the boiler, but left the firing to one of the work- 
men. From time to time he tested the water gauge, and 
would tell the Court that occasionally he found the 
thoroughfare choked with india-rubber packing, and also 
With sediment from the feed supply. On the morning of 
May 11 the boiler was working satisfactorily, and shortly 
before 1 o’clock the attendant saw that the water in the 
glass was about 1 in. from the top and the pressure on 
the steam gauge about 5 lb. He threw several shovelfuls 
of coal on to the fire and went to dinner. As some ques- 
tions, Mr. Gough said, might arise as to whether the 








boiler was short of water, he might state that between 
1 and 2 o’clock the pressure from the town mains which 
fed the boiler was equal to a head of from 125 ft. to 130 ft., 
which, he was instructed to say, equalled a pressure of 
from 54 lb. to 561b. It did not appear that any one re- 
mained in the vicinity of the boiler after 1 o’clock. About 
2 o’clock the boiler burst, burying Mr. Johnson and his 
wife in the ruins of the building and inflicting serious 
injuries upon them. 

Mr. Balmforth, welded boiler maker, Luton, said he 
made the boiler and sold it to Mr. Johnson in 1884, the 
price being 257. He had made many similar boilers for 
other people. He confirmed the particulars respecting 
the general construction and dimensions as given Mr. 
Gough. The bursting pressure was 100 lb. 

By the Commissioners: The safety valve possibly was 
not quite large enough. He thought that to weld boilers 
was a satisfactory method of construction. He had known 
welded seams to leak, but the cause was, he thought, not 
due to the strains to which the boiler was subjected, but 
to imperfect welding. It was the custom of his firm to 
inform customers that the boilers could not be worked at 
a high pressure. 

Mr. ohnson, Jun., deposed to some general facts re- 
lating to the management of the works, and the purchase 
of the boiler. He had not had any previous experience 
with boilers. The feed water was obtained direct from 
the watercompany’s main; it was very hard, and there 
was generally considerable deposit in the boiler. He 
once saw the pressure gauge indicate 40 lb., and about 
three months before the explosion he took the safety 
valve to pieces because scum had risen on the surface of 
the water, and set the valve fast in its seat. He had also 
found the water gauge choked. When he left the boiler 
on the morning of the explosion everything was right. 

Henry Ward, an em Dye at the hat works, said he 
attended to the fire and the feed supply. He generally 
worked at 251b. to 30 lb.; the highest pressure he had seen 
on the gauge was 35lb. He fed the boiler just before 
dinner on the morning of the explosion, and also put some 
coal on to the fire, but did not notice the pressure at the 
time. 

Mr. Askew, assistant engineer to the St. Albans Water 
Company, gave particulars as to the pressure of water on 
May 11, and added that he did not know the boiler was 
connected with the company’s mains, for that was a 
practice they disapproved of and did not allow. 

Yr. we, engineer-surveyor to the Board of Trade, 
ave a report of the result of his examination of the boiler. 
he cause of the explosion he considered was over-heating 

and over-pressure. 

After an adjournment, during which the boiler was 
inspected by the Commissioners, Mr. Gough submitted 
the following questions to the Court, and asked for judg- 
ment thereon : 

1, Whether the boiler was properly constructed, and 
whether the mountings were sufficieat, especially having 
regard to the fact that the seams were welded, that one 
outlet was common to the safety valve and stop valve, 
and to the relative size of the safety valve and grate 


The firebox and | area ? 


2. Whether the safety valve was so arranged that the 
pressure in the boiler could not exceed that for which it 
was constructed ? 

3. Whether the arrangement for feeding the boiler was 
a proper one, and whether the feed check valve was 
properly examined from time to time? 

4. Whether proper measures were taken by the owner 
and his son for the efficient management of this boiler? 

5. Whether on the morning of May 11 last, the water 
gauge cocks and safety valves were in good and proper 
working order ? 

6. What was the cause of the explosion ? 

7. Whether blame attaches to Mr. Johnson, Sen., 
Mr. Johnson, Jun., and to Mr. Balmforth, the maker of 
the boiler, all or either of those gentlemen ? 

Mr. Commissioner Smith, in giving the decision of the 
Court, said that they considered negligence had been 
shown by Mr. Johnson, Sen., in the management of the 
boiler, and also by his son, who should not have taken 
charge of it when he did not understand how to do so, 
With reed to Mr. Balmforth, although he was perha 
not to blame, yet the Commissioners tee that in the 
future manufacture of these welded boilers he would ex- 
plain to his customers that they were to be worked only 
at low-pressure. A properly qualified engineer should 
have been left in charge of the boiler when the regular 
attendant was away at dinner. The Court was of opinion 
that the water-gauge taps and the safety valve were fast, 
and that the explosion was due to over-heating and over- 
pressure. Considering the financial loss and ys 
injury which Mr. Johnson, Sen., had sustained the Com- 
missioners would not make an order upon him as to 
costs. 





The second formal investigation was held at Saffron 
Walden, and had reference to an explosion which occurred 
on Thursday, June 18, at Mount Pleasant-road Corn Mill, 
owned by Mr. James Wright. Mr. Howard Smith pre- 
sided, and the other Commissioner was Mr. Matthew 
M‘Intyre, consulting engineer. Mr. Gough represented 
the Board of Trade, and Mr. Ackland, solicitor, appeared 
for Mr. Wright. 

From Mr. Gough’s opening statement it transpired 
that the boiler was of the portable locomotive type, made 
by Messrs. Tuxford in 1857. Its history between 1857 
and 1877 could not be traced, but in the latter year it was 
sold by auction toa Mr. Partridge, of Soham, Norfolk, 
who worked it for some time, but the pressure could not 
be ascertained. When Mr. Partridge purchased the 
boiler it was examined to some extent by Messrs. Holmes, 
engineers, Norwich, and slight repairs were made. In 
1883 it was subjected to a general overhaul by the same 








firm, and some new plates were inserted, after which it 
was tested, and in the opinion of Messrs. Holmes was fit 
for a working pressure of about 60 lb. on the square inch, 
In December, 1884, Messrs. Burrell and Sons, of Thetford 
supplied a new boiler to Mr. Partridge, and took the ol 
one in exchange, allowing 30/. for the boiler and engine 
combined. essrs Burrell, after making some small 
repairs to the ashpan, painted the boiler, and in April, 
1885, sold it to a Mr. Maynard, engineer, Whittlesea, for 
the sum of 387. 10s. Mr. Maynard worked it for a time at 
40 lb. pressure, and so far as could be ascertained no 
repairs were effected while it was in his possession In 
November, 1888, he purchased a new boiler and sold the 
old one for 2. to a Mr. Chapman, an engineer in his 
employ. The new purchaser did not examine the boiler or 
repair it, but advertised it for sale for the sum of 15/. 
Mr. Freestone, an engineer tags the locality, pointed 
the advertisement out to Mr. Wright, who thereupon 
bought the boiler for 102. 

r. Commissioner Smith: Mr. Chapman, therefore, 
made a very good protit—50Cl. per cent. . 

Mr. Gough, continuing, said that Mr. Wright on buy- 
ing the boiler did not ask Mr. Freestone or any one else 
to examine it, but set it to work early in 1889 at a pres- 
sure of 40 1b. to 45lb. Mr. Freestone soon afterwards 
repaired the engine, but did not examine the boiler. At 
Christmas last, as leakage was going on, he was called in 
to attend thereto. The leakage was at the bottom of the 
firebox at the front, and Mr. Freestone corrected it by 
inserting a leaden rivet. In February the boiler ceased 
work for the winter, and lay idle till June 17, though it 
was kept full of water. On June 17 steam was got up to 
15 Ib., and the next morning the fire was again lit, and 
the engine started about 5 o’clock. At that time Mr. 
Wright tried the water gauge, which was clear, there 
being then about 3 in. of water in the glass, and the pres- 
sure gauge registering 35 1b. to 451b. The gauge, how- 
ever, was 10 Ib. fast. About a quarter of an hour after- 
wards the boiler burst, rending in the firebox, but fortu- 
nately without inflicting any serious personal injury on 
Mr. Wright or his assistant, who were close by at the 
time. 

Mr. William Towell, formerly engaged as foreman with 
Messrs. Tuxford, deposed to the construction of the boiler 
by that firm, and gave a general description of it. 

Mr. Fred. Holmes, partner in the firm of Holmes and 
Son, Norwich, stated that in April, 1883, the boiler was 
sent to their works, and was re-tubed and repaired at a 
cost of about 41/., after which it was tested by steam to 
see that all was satisfactory. He then considered it was 
safe to work at 60 lb. 

Mr. Thomas Lumley, manager to Messrs. Burrell and 
Sons, Thetford, said his firm supplied Mr. Partridge with 
a new boiler in 1884, and took the old one in part payment 
allowing 80/. for it. The boiler was probably examin 
and tested when it came into their pessession, and if it 
had not been his attention would have been called to the 
fact. Not a penny, so far as he knew, was spent on the 
boiler, which was shortly sold to Mr. Maynard for 387. 10s, 
as stated by Mr. Gough. No guarantee was given with 
the boiler. 

Mr. Robert Maynard, engineer and iron and brass 
founder, was the next witness. He bought the boiler 
from Messrs. Burrell in April, 1885, but made no examina- 
tion beyond taking a general view. He worked it fora 
year or two and then, as his engine was not suitable, he 
put down a new boiler, The old one being in the way he 
sold it in 1888 for 22. to Reuben Chapman, but it was 
worth more than that as old iron if any one would have 
gn to the expense of breaking it up. He did not 

now whether the boiler was worn out, as, personally, he 
had nothing to do with it, and never made any exami- 
nation. 

Examined by Mr. Smith: He called himself a —— 
engineer. He knew the boiler was an old one, but ha 
not seen it uncovered and could not tell its age. Having 
bought it from Messrs. Burrell he took it for granted 
that they had thoroughly repaired it and that it was 
safe. When he sold it to Chapman he thought it would 
in all probability be broken up. 

Reuben Chapman, who informed the Commissioners 
that he was a blacksmith and engineer, said he had 
worked eight years for the last witness, and had ex- 
amined boilers by ‘‘ pumping cold water into them and 
getting up the steam afterwards.” He gave Mr. 

aynard 2/. for the boiler and then advertised it for sale 
at 15/., or in exchange for a cow or some pigs. He pur- 
chased it as a going concern, but for old iron it was 
worth 32. 10s. Sab uently he sold it to Mr. Wright, 
who saw it at ou, 0 steam gauge at the time showing 
45 lb., though the gauge might not be accurate. He did 
not remember telfing Mr. Wright that the boiler and 
engine would do a lot of work without any repairs, though 
he certainly led him to believe that they were both in good 
working condition, and that he was — a bargain. 
While the boiler was in Mr. Maynard’s possession wit- 
ness put a small patch on the left-hand side of the firebox. 

By Mr. Ackland: Mr. Wright did not ask him point 
blank whether any repairs were required before it was fit 
for use. [Witness being pressed on this matter admitted 
telling Mr. Wright that the boiler wanted nothing doing 
to it, and was cautioned by the presiding Commissioner 
to be careful as to his answers. } ; 

By the Commissioners: He thought the boiler was 
worth more than 2/, considerably, and did not expect to 
get it for that amount. Mr. Maynard was a very liberal 
master and witness asked him to let him have the boiler, 
as he might possibly make a bargain with it. He knew 

r. Wright was not an engineer. j 

Mr. James Wright deposed to being a corn miller and 
to having had no experience with boilers until he bought 
the one in question. He purchased it to drive the mill 
when there was no wind. He inquired of Chapman 
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whether any repairs were necessary before working it, 
and he replied no, and that if he were going to keep it 
himself he should work it as it was. Mr. Freestone had 
repaired the boiler when it leaked, but witness did not 
ask him to examine it nor did Mr. Freestone suggest an 
examination, though he might possibly have said he did 
not think much of the boiler. He wanted the boiler re- 
paired so that it should last the summer, and then he 
intended having it overhauled. He had had an engine 
driver to instruct him when he first had the boiler, and 
another man sometimes ran across to his mill to advise 
him two or three times a day. During the whole time he 
had had the boiler not a single person had said anything 
to him to lead him to think there was any danger in 
its use. 

Mr. George Freestone, engineer of Saffron Walden, 
said that when he went to repair the engine he was not 
asked to examine the boiler and did not do so, though he 
told Mr. Wright he did not much like the look of it as he 
thought it was an old one. He did not suggest the neces- 
sity of an examination. Mr. Wright told him the pre- 
= owner worked at 45 lb., and witness thought it was 
safe, 

By Mr. Ackland: He did not consider that he should 
have asked Mr, Wright to let him examine. He thought 
the boiler was a very old one, and that, of course, there 
was a risk if it was liable to blow up, though he did not 
impart that information to the owner. 

Mr. William Woodthorpe, engineer - surveyor to the 
Board of Trade, said that the crown of the firebox was 
wasted by corrosion to a thickness varying from 3 in. at 
the strongest part to that of paper along the line of frac- 
ture, so that it was quite unkit to stand the pressure of 
40 Ib. or 45 lb. at which the boiler was worked. 

This closed the evidence and Mr. Gough then requested 
the decision of the Court on the following points : 

1. When was this boiler constructed, and when was it 
last thoroughly examined and repaired ? 

2. What was the amount for which Mr. Maynard pur- 
chased the boiler, and what was the amount for which he 
sold it to Mr. Chapman? 

3. Whether, when the boiler came into the possession 
of Mr. Chapman, he made any examination of it, if not, 
was he justified in neglecting to do so; did he give any 
assurance to Mr. Wright as to its condition a was he 
justified in neglecting to suggest to Mr. Wright the de- 
sirability of having the boiler thoroughly examined by a 
competent person ? 

4. Whether Mr. Wright was justified in working the 
boiler when he purchased it, and in continuing to work 
it thereafter, without any examination by a competent 
person ? 

5. What was the cause of the explosion ? 

6. Whether blame attaches to Mr. Chapman and Mr. 
Wright, both or either of those gentlemen ? 

Mr. Gough added that the evidence did not appear to 
justify him in asking whether blame attached to Mr. 

faynard, but that would not prevent the Commissioners 
expressing any opinion they thought desirable as to the 
manner in which he managed the boilers on his works, 
and he would request the Court to give that point atten- 
tion, because the object of these inquiries was to prevent 
explosions in the future, 
r. Ackland addressed the Commissioners on behalf of 
Mr. Wright, and said his only plea was that his client 
was absolutely ignorant of the use of boilers. 

Mr. Smith observed that the point against Mr. Wright 
was, why, if he did not know anything about boilers, he 
should take upon himself to manage one? 

Mr. Ackland, continuing, expressed the opinion that 
there was some excuse for Mr. Wright in the face of 
the conduct of the other witnesses who were engineers, 
and ought to have known what to do. There was no 
evidence to show that his client had any idea he was run- 
ning a risk to himself or any one else in working the 
boiler ; in fact he had acted in ignorance throughout. 

Mr. Chapman, speaking on his own behalf, assured the 
Court that he would have worked the boiler himself had 
he kept it, and if he had had work for it to do. 

Mr. Commissioner Smith then delivered judgment. 
He reviewed the facts respecting the construction of the 
boiler, and its history up to the day of the explosion, and 
expressed the opinion of the Court that Mr. Maynard had 
been guilty of grave negligence in working the boiler for 
nearly three years without examination. Even if he had 
sold it to Chapman with the idea that it was going to 
be broken up, it would have been better if he had seen it 
broken up. His conduct was reprehensible. Mr. Free- 
stone ought to have told Mr. Wright in no uncertain 
terms that the boiler was not in a fit state for work, and 
his conduct too was somewhat reprehensible. The Com- 
missioners were of opinion that Chapman did make repre- 
sentations as to the condition of the boiler, which led Mr. 
Wright to believe that it was safe to work it, and for 
making these pogeeneanee he was very much to blame. 
With regard to Mr. Wright, the Court came to the con- 
clusion that he too was to blame. No doubt something 
was to be said on his behalf, but if he chose, for the pur- 
pose of his trade, to use steam appliances, he must take 
care they were worked in safe condition, and if he could 
not manage them himself, he should have employed a 
person who was competent to do so. When he bought 
the boiler he should have had it examined. 

On this finding of the Court Mr. Gough applied for an 
order for some portion of the costs of the inquiry to be 
made against Messrs. Maynard, Chapman, pes Wright. 

In reply, the presiding Commissioner said that with 
regard to Mr. Maynard they had already commented 
upon his conduct, and if the boiler had exploded when on 
his premises he would have been in a most serious posi- 
tion. They thought, however, that his conduct was 
somewhat remote from the cause of the explosion, and 
therefore would not make an order for costs in his case. 





With regard to Mr. Wright, although he was more sinned 
against than sinning, they must make an order upon him 
for 10/. towards the costs, and at the same time would 
express the hope that the Board of Trade would give him 
a reasonable time in which to pay it. As to Chapman, 
he would have to pay 5/. towards the expenses, and even 
then he would be 2/. 10s. in pocket, considering that he 
had made 7/. 10s. out of the boiler when he sold it to Mr. 
Wright. 

The third formal investigation to which we may refer 

was held at Coventry, respecting an explosion which took 
lace on Friday, July 3, at the malleable iron works of 
essrs. Floyd and Floyd. Mr. Howard Smith and Mr. 
J. H. Hallet were the Commissioners, and Mr. Gough 
conducted the case for the Board of Trade. 

The boiler was of plain, cylindrical, externally-fired 
construction, flat at the front end, and cambered at the 
back. It was 23 ft. long, 3 ft. 2 in. in diameter, made of 
plates ;; in. thick, and stated to be worked at 30 Ib. pres- 
sure, 

The shell rent longitudinally at the side in the last 
plate, the rent extending round the boiler circumferen- 
tially in an irregular line, and also through the rivets of 
the back end seam. The last belt of plating thus detached 
both from the end and from the main portion of the shell, 
was torn into two pieces, which were blown backwards a 
short distance, while the back end plate was blown 
through, and over, the works, and deposited in a garden 
sixty yards distant. The premises were almost entirely 
demolished, and seven persons injured. 

Though the explosion produced great havoc the cause 
was extremely simple, and one which, as we have 
repeatedly pointed out in similar cases, could readily have 
been prevented had the boiler been carefully examined. 
The plates were almost wasted away by external corro- 
sion, so that they were unfit to sustain even the compara- 
tively low pressure of 30 lb. 

Mr. Gough, in opening the case for the Board of Trade, 
informed the Commissioners that the boiler was made by 
Mr. Smith, of Bedworth, in 1881, and was then tested to 
70 lb. It was made to the order of Messrs. Starley 
Brothers, who then leased the works. After giving a 
detailed description of the boiler and fittings, Mr. Gough 
stated that in 1884 Messrs. Starley removed and left the 
boiler standing idle and empty until September, 1887, 
when Messrs. Floyd took possession. They called ina 
man named Arthur Deakin to make an inspection. A 
— of the boiler was exposed to the weather, and 

uring raina certain quantity of water found its way on 
to the brickwork in which it was built. The boiler was 
not insured, nor had it been examined by any one, with 
the exception of Deakin, who made inspections from time 
time down to Easter, 1890, and though he knew the boiler 
was exposed to damp he never suggested to the owners 
that the brickwork should be taken down, nor did he 
even remove the composition which covered the shell 
crown in order to examine the plates. The boiler was 
used for about six hours a day at a pressure of 25 lb. to 
30 1b. At about 8 o’clock on the morning of July 3, the 
attendant noticed that the pressure gauge indicated 25 lb., 
and after opening the firedoor he went to another part 
of the works, when almost immediately the explosion 
occurred, and he was rendered unconscious. Six other 
persons were more or less injured, but fortunately there 
was no loss of life. 

Evidence was given by the boilermaker and by Mr. 
Starley, the original owner, after which Mr, KE. A. Floyd, 
a member of the firm of Messrs. Floyd and Floyd, gave 

rticulars as to the purchase of the boiler and the price. 

fr. Deakin, he said, was employed to overhaul it and to 
put it into working order, but he could not tell what sort of 
an examination he made or what condition he reported it 
to be in, but his firm would not have kept it in work had 
not the report been satisfactory. Deakin continued to 
examine the boiler at intervals, say four or five times a 
year. His reports were verbal and were always satisfac- 
tory. One of the firm’s annealers cleaned the boiler out 
every six weeks, but never reported any defects. Witness 
did not know how old the boiler was, or that it was sub- 
ject to dampness externally, either from rain or from 
leakage at the safety valve. The brickwork was never 
ordered to be taken down or the composition to be re- 
moved. They thought the boiler was all right and that 
it would stand three times the pressure put upon it. 

Mr. Commissioner Smith inquired whether witness had 
ever heard that boiler explosions had occurred which were 
due to external corrosion, and on the witness replyin 
that he had not heard of such cases, Mr, Smith express 
his surprise. 

Mr. Arthur Deakin, who said he was a fitter by trade 
and was now working in a cycle factory, deposed to 
having examined the boiler up to Easter, 1890. In 1887 
he was inside it, and there was then no sign of dam 
about the brickwork. He sounded the plates, and foun 
one which was defective. 

By the Commissioner: He was not apprenticed toa 
boilermaker, and was never brought up to the trade, 
He did not consider it necessary to remove the brickwork 
so as to examine the plates. He thought once in ten 
years often a to take the brickwork away for that 
purpose, but had never suggested to Messrs. Floyd that 
this should be done. The firm paid him to instruct their 
engineer as well as to doany little jobs that were wanted, 
pn the examination of the boiler was lumped in with 
any job.” He had not suggested that any one else should 

called in to make an inspection, He had only ex- 
amined one other boiler beside this. 

After some unimportant evidence by other witnesses, 
Mr. Woodthorpe, engineer-surveyor to the Board of 
Trade, said that the plates at the back end of the boiler 
where in contact with the brickwork were almost com- 
ecm) eaten away by external corrosion, which had pro- 

bly been going on ever since the boiler was first laid 





down. The brickwork covering of a boiler should be 
occasionally removed, certainly oftener than once in ten 
years. In some cases ten months might be too long. 

This closed the evidence, and Mr. Gough submitted the 
following questions to the Commissioners : 

hen was this boiler constructed ? 

2. When did it come into the possession of Messrs, 
Floyd, either as owners or users thereof, and for how long 
had it remained unused before it came into their posses- 
sion? 

3. Was Mr. Deakin competent to make a thorough 
examination of the boiler? 

4. Did Messrs. Floyd take proper and sufficient mea- 
sures to provide for a thorough examination of the boiler 
by a competent person before they commenced to work it, 
and was a thorough examination then made of it? 

5. Did Messrs. Floyd take proper and sufficient mea- 
sures to provide for a periodical thorough examination of 
the boiler from time to time? 

6. Did Mr. Deakin ever make a thorough examination 
of the boiler; could he have done so without removing the 
brickwork in contact with the boiler and the composition 
with which the top of it was covered, and was this done 
at any time? 

‘fs tt these steps were not taken was Mr. Deakin 
justified in neglecting to take them, especially having 
regard to the fact that he was aware that the roof of the 
boiler-house would occasionally admit water on the boiler 
and brickwork in contact with it? 

8. Did Messrs. ge take proper and sufficient mea- 
sures toinsure that the boiler was being worked under 
safe conditions ? 

9. What was the cause of the explosion? 

10. Whether blame attaches to Mr. Deakin and Mr. 
Floyd, both or either of those gentlemen ? 

r. Howard Smith then gave judgment. So far, he 
said, as the Court could ascertain, no proper examination 
had ever been made, and they considered that owing to 
the boiler having been exposed to the weather it was 
very important that it should have been examined at 
regular periods. It was clear that Mr. Deakin had not 
sufficient knowledge to make a proper inspection of any 
boiler, for he had had no experience, as he had only 
examined one boiler during his lifetime. The Court 
considered he was to blame for taking upon himself a duty 
which he was incompetent to perform. For ten years the 
boiler had been exposed more or less to deterioration. 
Messrs. Floyd did not employ a competent person to 
examine it, but allowed it to be used without proper inspec- 
tion, which was a very reckless proceeding. Many cases of 
explosion due to external corrosion had come to the know- 
ledge of the Court, and it was the duty of ple who 
used boilers to see that the plates were in condition 
where covered by brickwork. The boiler had been very 
much neglected, and Mr. E. A. Floyd had been reckless 
and ee with regard to it. Hewas therefore to blame 
for the explosion. ; 

Mr. Gough then applied for costs against Mr. Floyd 
and Mr. Deakin. 

Mr. Smith inquired of Mr. Floyd whether he had lost 
much by theexplosion. Mr. Floyd replied between 300/. 
and 400/. He had paid the wages of his injured work- 
people while they were unable to work. 

r. Smith said the Court would make no order against 
Mr. Deakin. More than a year had passed since he last 
examined the boiler, and they thought he was entitled to 
escape. With regard to Mr. Floyd, they had taken all 
the points he had urged into account. He had lost money 
by the explosion, and had provided for the — em- 
ployée during the time they were laid aside. Therefore, 
in the opinion of the Court, the justice of the case would 
be met by his paying thesum of 25/. to the solicitor of the 
Board of Trade towards the costs of the investigation. 





Finp oF A MeTEoRITE.—A specimen of the ironstone 
meteorites, which are only rarely found, has recently been 
discovered at Oderljunga, in Sweden. The meteorite had 
originally been found in a manure roe d in the year 1864, 
aan had been kept since as a curiosity by the owner. The 
meteorite has very fine figures on its surface, and the 
shape is that of an a egg, the greatest circumference 
being 67 centimetres, and the smaller 41 centimetres, The 
weight is about 15 Ib. 


KerewortH Sewerace.—After considerable negotia- 
tions with various property owners the Parochial Com- 
mittee have finally decided to enter into a provisional 
agreement to purchase eight acres of land from Mr. 
Sidney Wells for sewage disposal purposes. Mr. W. H. 
Radford, of Nottingham, has ny a scheme for the 
sewerage and sewage disposal, and this scheme has been 

an, af the committee and by the Shardlow guardians. 

t is proposed to lay down new pipe sewers in most of the 
streets, and special joints will be used where water is met 
with. There will be a short length of tunnel through the 
hill past the church. The sewage will all be delivered I | 
gravitation to the sewage disposal site, where the outfall 
will be 12 ft. below ground level. The sewage at the out- 
fall will be pumped into the sewage carriers by means of a 
gas engine and centrifugal pump. There will be a tank 
under the engine-house for night storage, of such a capa- 
city that it will only be necessary to work the pump for 
about three hours daily. As there is no suitable outlet 
for deep land drains, and the soil is somewhat porous, the 
sewage would find its way too readily to the drains if 
arranged in the ordinary way; it is therefore proposed 
to keep down the subsoil water by merely surrounding 
each field with a large land drain protected by a bank. 
The sewage will be purified on the land by irrigation and 
the soil is very suitable. Application has been made 
to the Local Government Board for sanction to borrow 
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UNDER ACTS 1883—1888. 
mber of views given in the ification Drawings is stated 
me es oe the price; where none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Prancorylene, E.C., either personally, or by letter, enclosing 
amount of price and postage, addr to H. BR LACK, Esq. 

The date of the advertisement of the eptance of a complete 

cification is, in each case, given after the abstract, wnless the 

Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


11,260. G. G. Picking and W. Hopkins, London. 
Duplex Direct-Acting Steam Pumps. [8d. 9 Figs.) 
July 19, 1890.—According to this invention the slide valve of one 
main cylinder is moved by steam from the other main cylinder. 
The cylinders are placed side by side and above each is a cylin- 
drical slide valve. The ports in the valve casing of one cylinder 
communicate with the opposite steam cylinder about the middle 
thereof. Supposing the piston A to be moving in the direction of the 
arrow, as soon as it uncovers the port a steam will pass up through 
it and through the port b and move the slide B towards the cover 
H, the exhaust from the slide casing B passing through the ports 
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cand d to the eduction side of the piston A, the small eduction e 
being closed by the position of the slide valve C. The motion of 
the piston D now being reversed by the movement of the slide B, 
when it uncovers a similar port to a, steam passes up this port 
and port ¢ in slide C and moves the slide C towards the cover I. 
The piston A travels towards the end E, the port d being now 
closed and the port e being opened by the slide C. When the 
piston A on its return stroke uncovers the middle port a, steam 
passes up and moves the slide B towards the cover Iagain, and so 
the motion continues. The slide valves and pistons are cushioned 
and levers are provided for moving the slide valves by hand. 
(Accepted July 15, 1891). 


11,943. M. F. Purcell and G. Prescott, Dublin. Ap- 
plication of Carbonic Anhydride as a Condensing 
Agent for Engines. (8d. 1 Fig.] July 30, 1890.—A is a 
motor cylinder, B being the piston, C the connecting-rod, and D 
the crank. The valve E for the admission of steam is worked as 
usual from an eccentric, and the exhaust is led by a pipe F toa 
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surface condenser, the steam being admitted into the chamber G 
surrounding the tubes H through which passes the cooling cur- 
rent of COo. The condensed steam is collected in a vessel K. 
The cooling medium COs, after having done duty as a condensing 
agent, is available for further use, and may be recondensed by a 
pump operated from the engine, or by a donkey engine, and used 
over and over again. (Accepted July 15, 1891). 


12,164, LL. Serpollet and La Societe des Genera- 
teurs a Vaporisation Instantanee, Paris. Instan- 
us S G ators. (8d. 8 Figs.) August 2, 
1890.—In a generator according to this invention the instanta- 
neous vaporisation of the injected liquid is effected in a flat capillary 
Space within a heated metallic tube. A flat capillary tube A is 
shown, the convolutions of which lie between parallel planes, and 
having ends ¢, cl, one serving for the injection of the liquid to be 
Vaporised, and the other serving as the outlet for the vapour. 
These ends are situated close to one another. The tube A is 
embedded in a easting B of cast metal through which are formed 
the apertures C, C for hot gases and products of combustion, which 
Passages are separated by webs. The casting B is provided with 
a neck G through which pass the two ends c¢, ec! of the capillary 
tube, and which is furnished with grooves d in which take the 
edges of vertical slots in the cylindrical walls M, M1. Near the 











extremity of the tube are notches J, J adapted to receive and 
retain the stem and the head of the bolts J!, J!, the nuts of which 
act upon the cross-piece I', and cause the same to bear upon one 
of the corresponding endsc or cl of the tube A. Upon each of 
the cross-pieces I' is arranged one of the connecting tubes, the 
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end of which projects into the cross-piece to which it isconnected, 
and is bent up therein, bearing against a flexible washer which 
in turn bears upon the interposed cap I, the cap making a 


joint on the cleanly cut ends c or c' of thetube A. (Accepted 
July 15, 1891). 
13,908. J. J. Tinker, Hyde, Cheshire. Vertical 


Steam Generator. (8d. 6 Figs.] September 4, 1890.—The 
shell A of the boiler is of cylindrical form and is of less diameter 
at the mid-portion G than it is at the upper and lower portions M 
and L. The portion L is provided with a firehole A? and contains 
a dome-shaped firebox C fitted with firebars. The portion M 
contains the uptake I leading to the chimney. The mid-portion G 
contains two flues E and H arranged at right angles to each other. 
The flue E is connected with the firebox C by a passage D and the 
flue H communicates with the uptake I. The flues E and H 





13908. 


extend through the water space and communicate with a chamber 
P formed around the contracted portion G by an outer casing K. 
Water tubes F are secured within the chamber P to the top and 
bottom plates J and J? of the shell. These tubes F form com- 
munications between the water spaces in the portions M and L. 
In the portion M of the boiler there isa manhole N. The products 
of combustion from the firebox C pass by the poomee © into 
the flue E, thence to the chambers P containing the tubes F, and 
after circulating among these tubes the products pass into the flue 
H, thence by the uptake I to the chimney. (Accepted July 15, 1891). 


14,419. N. Chandler, Hednesford, Staffs. Single- 
Act; Compound e. (8d. 2 Figs.] September 12, 
1890.—In this engine the high and low-pressure cylinders are 
arranged side by side, their pistons working on to separate cranks 
placed at opposite angles to each other below the cylinders. The 
distribution of steam toand from one end of each cylinder is con- 
trolled by a steam valve arranged so as to constitute an equili- 
brium piston valve. The communication between the other ends 
of the cylinders and the exhaust passage is controlled by a sleeve 
valve. With the parts in the position shown, the upper end of 
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the high-pressure cylinder 1 will receive steam from the steam 
space 17 through the ports 18, and the two ends of the low-pres- 
sure cylinder will be in communication with each other through 
the sleeve valve 20, which, at this time, closes the ports leading 
to the exhaust passage 21. The high-pressure piston will then 
make its downstroke, and the low-pressure piston, the pressures 
on the two sides of which are nearly in equilibrium, its upstroke. 
Whilst this is taking place the valve 12 will move downward and 
close the ports 17a ase from the steam space 17 to the valve 
chamber, and thus cut off the supply of steam to the high-pressure 
cylinder ; the valve 13 will close the ports 19, so that the low- 
pressure piston will be cushioned, and the valve 20 will open com- 
munication with the exhaust passage, 80 that steam below the 
two pistons can escape. The valve 13 will then uncover the ports 





19, and allow steam to exhaust from the top of the high-pressure 
cylinder, through the ports 18 and the annular space between the 
steam valves, to the top of the low-pressure cylinder, the piston 
of which will then make its downstroke, whilst the high-pressure 
piston will make its upstroke. Whilst this is taking place the 
valves will move upward so that the low-pressure piston nears 
the bottom of its stroke, and the high-pressure piston the top of 
its stroke, the valve 13 will close the communication between the 
upper ends of the two cylinders, the sleeve valve will close the 
exhaust, thereby insuring a compression of steam below the low- 
pressure piston, and the valve 12 will again uncover the ports 17a. 
(A July 15, 1891). 

16,780. S.S. Dixon, London, (V. Mabille, Mariemont, 
Belgium.) Injectors. [6d. 3 Figs.) October %1, 1890.—A is 
the main casting and B the cock or valve in the water branch or 
inlet X. Cis the steam cone and is screwed into the rear end of 
A. Dis the combining cone and is inserted from the forward end 





of A so that its flange d abuts upon the annular ledge a. The 
cone E is also inserted from the fore end of A and engages D. 
F is the receiving or discharge cone screwing into the discharge 
chamber end of the casting E as shown. G is the waste cock. 
The principle of action is as in other injectors of the same type. 
(Accepted July 15, 1891). 


5848. H. Rauser, C. Wieber, and A. Sokoloff, 
Moscow. Controlling Supply of Water to Steam 
Boilers. [6d.1fig.] April 4, 1891.—The apparatus comprises 
a hollow column A erected upon a support om provided with a 
cover B, another cover C, a float D with a tubular rod E, an 
ejector F, a signalling whistle G, two bell-crank levers @ and 6, 
valves c and d, oval plate ¢, guide f, valves g and h, and a switch 
H with its float i, valves k and J, and ball m. When the water 
level falls the float D with its rod E and plate e attached to this 
rod sinks. In so doing the plate e comes into contact with the 
widened portion of the bell-crank lever a. This causes the 
short arm of @ to open the valve c, and steam passes through 
the valve ¢ and the ejector F into the switch device H, 
which is connected with the ejector by a pipe n—o, a vacuum 
being formed in the switch. As the switch H is connected 
at p with the valve-box of the feed pump, a vacuum is pro- 
duced above the suction valve, which forces the feed water through 











the pump into the boiler. As soon as the pump is set in oper.tion 
the switch device H instautly fills with water so that the float ¢ 
contained in it rises and Pepe eas presses the two valves k 
and ¢(the latter of which is of the smaller area) against their re- 
spective seats. This counteracts the effects of the vacuum upon 
the valve-box of the feed-pump and the pump continues in opera- 
tion until the required water level in the boiler is restored and the 
float D has brought the plate ¢ out of contact with the angle lever 
@ so that the valve c is allowed to close and the action of the 
ejector F continues. The feed-pump will now draw in the water 
contained in the switch H and also the air admitted through the 
valve k, and consequently it will force no more water into the 
boiler. Part of the water remaining in the vessel H runs off 
through the ball-valve m. .For the control of the feed-pump a 
signalling whistle G is provided, which is operated when the lowest 
water level that is admissible isattained by the plate ¢ meeting the 
inclined projection on the bell-crank lever b. (Accepted July 15, 


; ELECTRICAL APPARATUS. 


10,359. T. W. and A. H. Watson, London. Electric 
Lighting of Ships, &c. [6d. 2 Fiys.] July 4, 1890.—The 

















incandescent lamps are so arranged that one lamp controls an- 
other, so that the second one will not light until the first is in- 
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jured. An armature C is controlled by two electro-magnets A and 
B placed side by side, which also respectively control two other 
armatures D and E. These three armatures C, D, and E are sup- 
ported on axes so placed as to allow them to move from their 
respective contacts to their respective magnets. On a current of 
electricity passing from the terminal N to K and through C to K}, 
thence to O and round the magnet A to P, thence to N', the 
magnet A is excited and attracts the armatures C and D and 
causes C to make contact with H' and H?. The current from the 
terininal N then passes by way of H and H}, through C to H?, H3, 
thence to Q and round the magnet B to K, thence to terminal L 
and first lamp, causing it to light, and back to N1._ C, on making 
contact at H', H2, breaks contact at K, and A ceases to 
be excited, but B becoming excited maintains C in posi- 
tion, and attracts the armature E from its contacts F. D 
being released from A is prevented from making contact at 
G by an arm J, which forms part of the armature E and 
extends across so as to pass behind the armature D and touch 
it, but not be fixed to it, On the first incandescent lamp 
being injured the current is interrupted, and the magnet B ceas- 
ing to be excited allows the armature to fall from B and make 
contact with F, F, which are connected with the terminal N and 
magnet A, through the terminal M to the second lamp on to the 
terminal N!, thus causing the second lamp tolight. At the same 
time the magnet A is sgain excited, and holds up the armature D 
until the second lamp is broken, when D will fall from A and make 
contact with the terminals G,G, which are connected to a third 
lamp, and so on to any number that may be required. (Accepted 
July 15, 1891). 

7155. H. H. Lake, London. (The Crocker-Whecler Electric 
Motor Company, New York, U.S.A.) Electric Motors or 
pat Sy mpeg Machines. [8d. 10 Figs.] May 5, 1991. 
—The iron armature core is made in two halves, and is wound 
separately, being afterwards united by dovetail joints and bolts B 
passing through the joints. The spaces a in which the windings 
are placed are of taperingform. There are twelve coils shown, 
and the shape of each coil is made such that they will form trape- 
zoidal coils by lying close together an pletely filling the poly- 
gonal space on the inside of the ring. This trapezoidal shape of 
the inside portion of the coils determines the shape of the slots a 





which receive the outer portion of the c:ils. To prevent the insu- 
lated conductors from touching the iron core, asheet of insulating 
material Cis folded in to fit the slots and are glued in place 
before the conductors are wound in place. At each end of the 
ring a plate of hard insulating material D, such as fibre, is 
secured. It is cut in the shape of the iron core but its edges over- 
hang the edges of the slots. The toes T of the pole-pieces are 
curved further around the armature than the points ¢ of the poles 
on the other side of the armature, so that the magnetism is uni- 
formly distributed with reference to the centre line of the arma- 
ture. (Accepted July 15, 1£91). 


GUNS, &c. 


12,353. C. J. M. Afzclius, London. Breech Mecha- 
nism of Ordnance. (8d. 20 Figs.) August 7, 1890.—This 
invention relates to breech mechanism in which a screw block is 
employed and comprises means for extracting the empty cartridge 
cises. @ is the breech of the gun, b the screw-block, ¢ the carrier 
for the same. Theextractor is located ina hole or recess d in the 
breech, and is mounted upon a pin or pivot d2. The carrier is in 
the form of a ring pivotted to the breech at ¢, and upon the hinge 
portion of the carrier ring is a cam-surface or projection f de- 
signed to operate the extractor when the breech is being opened. 
@ is a bar sliding in the breech, and through the medium of which 
motion is communicated to the extractor from the cam-surface. 


The cam-surface f is so shaped, that during the first part of the 
time that the breech-block is being turned away from the breech 
a very slow movement will be imparted to the extractor by the 
portion f1 of the cam-surface, thereby effecting the | i 

the cartridge case, whilst during the last 
the breech amuch quicker movement will 
tractor by the portion /? of the surface i thereby effecting the 
ejection of theshell. The extractors d, both mounted upon the 
pin d?, may be adapted to engage with the flange of the cartridge 
at diametrically opposite points, each extractor having in connec- 
bar Pag it a cam-surface fand a sliding bar g. (Accepted July 


14,273. G. F. Redfern, London. (W. Bergman and E. 
Ternstrim, Gothenberg, Sweden.) Firearms or Ordnance, 
lld. 7 Figs.) September 10, 1890,—At the rear of the chamber 

of the gun is a cylindrical opening ¢, parallel to but not 
in line with the bore of the gun. The opening is so much larger 
than the rear end of the chamber that the centre line of the open- 
ing is near to the periphery of the chamber. is opening is 
screw-threaded to correspond with the threads of a cylindrical 
breech-block d, which is screwed into it. The breech-block has a 
longitudinal recess ¢ formed in it which can be brought in line 
with the chamber to allow the introduction of the cartridges into 
and the ejection of the empty cases from the chamber. The 
opening and closing of the breech is effected by imparting about 
half a turn to the breech-block, the front of which is so shaped 
that it will push home and then firmly support the cartridge in 
the chamber. The firing pin j, with its spring, is located in the 
solid part of the breech-block, and is cocked by the turning of 
the eccentric breech-block, inclined surfaces k on a sliding bar q 
engaging with projections on a head / on the firing pin 3, 
When the sliding bar is moved in one direction the firing pin 





ting the k g of 
art of the opening of 
15 imparted to the ex- 








is wedged rearwards until it is caught by the trigger bar m. The 
empty cartridge case is extracted and Maree during the last part 
of the turning movement of the breech-block by a fork-shaped 




















extractor p which engages with the rim of the cartridge on both 
sidesand pivots round an axle p! in the breech of the gun at the 
rear of the chamber, the extractor being acted upon by a cam- 
surface upon the breech-block. (Accepted July 15, 1891). 


RAILWAY APPLIANCES. 


8900. B. Malcolm and W. Pe: m, Belfast. 
Hol Railway Carriage Door Lights, &e. (6d. 
3 Figs.) May 26, 1s¥1.—-A is the baseplate, which is secured to 
the side or edge of a carriage door by screwsateachend. A metal 
casing B, which is hinged at O, permits the free movement of 
the opposite end, bearing upon a spring Nat R. The graduated 
cavity C has small ribs D on the inner sides which confine the 
roller Ein its place. The case B, at the end O, is engaged with 
the socket H by a pin, and into the socket H the adjusting screw 
Fis screwed ; having first passed through the plate A and being 
held there, free to turn either to the right or left, without enter- 
ing or receding, by means of aclamp or pin G, it thus regulates 





the distance of the case Bfrom the plate A. In order that the 
contact of the roller E may be as free from rigidity as possible, 
a spring N is placed on the screw L, and resting upon the adjust- 
ing nut M is pressing against the case B, at the free hole R, 
thereby compensating for sudden or extra pressure. The roller 
E is made with its diameter about equal to the deepest part of 
the graduated cavity, but its diameter being greater than the 
shallow part of the cavity, it projects when forced down by the 
pressure due to the weight of the window, and therefore checks 
the downward movement, but when the window is lifted up, the 
roller is drawn into the deepest part of the cavity, thereby 
gent the window to be lifted up with ease. (Accepted July 
15, 1891). 


MINING AND METALLURGY. 


14,279. R. D. Bowman, London. Apparatus for 
Dressing Ores. (8d. 2 Figs.] September 10, 1890.—The 
crushed and sieved ore is delivered from the pulveriser @ down the 
shoot a! on to the table 6, which is hung on links b' and inclines 
downwards from the shoot a. cisa half crankshaft driven from 
the pulveriser shaft ; and cl, a link connecting it to the table to 
which it gives a jigging motion. The table has transverse corru- 
gations b?, b°. A pipe d stands across the head of the table and is 
perforated along its front through which jets of water d! are 




















forced down upon the table. e¢ is a trough for catching the 
gangue, and any metallic grains which may be accidentally 
washed out of the bottom corrugation. When the table has been 
started on the jig, the supply of the crushed ore down the shoot 
al on to the head of the table is commenced, when it drops into 
the first trough. The water jets subject the mass to an ebullient 
motion, during which the particles of metal tend to remain in the 
troughs on account of their weight, while the light particles of 
gangue are carried down the table. (Accepted July 15, 1891). 


MISCELLANEOUS. 


11,474. P. U. Askham and W. Wilson, Sheffield. 
ucing Paparetes. (8d. 2 Figs.) July 22, 1890.—The 
shafts of two hollow drums, the peripheries of which consist of 
sieving material, are mounted in bearings B in the frame C of the 
machine, and are each provided with a spurwheel D, D2 gearing 
with a pinion E mounted on a stud E°, Attached to the pinion E 
is a spurwheel F gearing with a pinion G on the driving shaft G2, 
which is driven by a strap passing round pulleys H. By arrang- 





ing the pinion E to gear with both spurwheels D, D2, the drums 
A, A? will be rotated in opposite directions respectively. The 
—_e D is larger than D2, so as to rotate one drum faster 
than the other. Opposite one side of the drums A and A? is 
hinged a concave frame H', H? covered with sieving material. 
The frames are connected at rods a, a2 to the opposite ends of a 
lever b, to one end of which is also connected the rod of an eccen- 
tric K fast on the axis of the drum A. When the drum A is rotat- 
ing the eccentric K imparts oscillating motions to the frames H!, 
H? in reverse directions respectively, i.e., while the frame H" is 
moving towards the drum A the frame H? is moving away from 
the drum A? and vice versa. To the upper edges of the frames 
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are hinged plates L, L?, which rest against and slide along guides 
c when the concaves are in operation. The plate L, connected to 
the concave HI, forms with a — M a hopper to conduct the 
material to be operated upon between the concave H! and the 
periphery of the drum A. The plate M is pivotted at d to the 
framing, and is connected at e to a strut or support f which may 
be made extensible so as to permit of the angle of the plate M 
being varied to regulate the passage of the material thereover to 
between the upper drum and frame. A shaking motion is im- 
parted to the plate M by connecting the rod / to the strap of an 
eccentric g on the driving shaft G2 as shown. (Accepted July 15, 


9438, J. W. Garrett, Jun., Spartanburg, S. C., 
U.S.A. Hydraulic Motors. [6d. 5 Figs.) June3, 1891.— 
Within a tank 1 are arranged two pump cylinders 5, connected by 
pipes 7 and a JT joint 8toaservice pipe 9. In each ve Tisa 
valve 12 opening outwards from the cylinder. Each cylinder has 
an inlet valve B opening inwards, and is fitted with a piston 16, 
upon the rod 17 of which is fixed an accumulator 18. Each rod 
passes up to a frame 19 and is secured to the loop 22 and a chain 


23 passing over a pulley 25. A valve 82, provided with stems 33, 
which project through the discharge opening, so that the valve is 
opened when the stems bear on the crossbrace 4. A conduit 35, 
fed with a constant water supply; has two openings 36 having 
valves 38, which are opened by the frames 19 striking the stems 37. 
Latches 39 sustain the accumulators when raised until the water 
rises in the accumulator to such a level that a float 47, carried by 
a stem 44, is lifted, and the collar 44 trips the latch 39 and releases 
theaccumulator. (Accepted July 8, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 








American LicurHousk Buripinc.—A lighthouse is 
being erected on the Outer Diamond Shoal off Cape Hat- 
teras. The lighthouse is to be built on the same ng 
as lighthouse ‘‘ No. 14,” at the foot of the bank on Dela- 
ware Bay. The foundation consists of a circular iron 
and steel caisson 54 ft. in diameter, and will be 130 ft. 
high when completed. The caisson must be built up at 
the same time, and quantities of concrete and stone must 
be thrown into it, forcing it down. It is proposed to 
carry it down 125 ft. below the water line, then fill the 
structure with concrete, to a height of 35 ft. above the 
water, making practically a monolith. .When the foun- 
dation is complete, the house will be iron throughout, but 
it will be lined with masonry 1184 ft. high above the 
caisson. The base of the structure is to be surrounded 
by a rip-rap of blocks, ——s up from the bottom at 
an angle of 45 deg. to a height of 25 ft. above the water. 
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LONDON SOCIETIES.—No. XIII. 


Tue Soctety or Arts—continued. 

Tue second period of the history of the Society 
from 1800 to 1846, is marked by some very dis- 
tinctive features. The mode of action was the 
same, and many of the objects carried out in the 
first period were continued in the second period, 
but scarcely with so much vigour. Many of the 
old supporters of the Society were dead, and 
although new ones arose they were not equal to 
their predecessors in the energy with which they 
initiated work in every department. Much had 
been done and many improvements had been 
fostered, but at the opening of the nineteenth cen- 
tury the country was in the midst of its deadly 
struggle with Napoleon, and great distress existed 
in all parts of the country. Still the old machinery 
that had accomplished so much was found satis- 
factory, and it was not until near the middle of the 
present century that the Society was found to be 
decaying, and the pressing need of some change in 
the machinery was acknowledged by the members 
of the Society. This resulted in the obtaining of 
the charter in 1847, which inaugurated the third or 
present period. 

In 1801, Barry was making additions to the 
pictures in the great room, and we learn that in 
1805 ‘‘on the death of Lord Nelson, the Society 
proposed to commemorate that hero by introducing 
his portrait in one of the pictures, and Mr. Barry 
had undertaken to execute it, but the sudden 
decease of this eminent artist has prevented that 
intention from being carried into effect” (Transac- 
tions, vol. xxiii., page 18). Barry died on the 26th of 
Februray, 1806, and the Society showed its appre- 
ciation of the painter’s merits by allowing his body 
to lay in state in the great room on the night of 
March 7th previous to its burial in St. Paul’s 
Cathedral, where it was laid between the remains 
of Sir Christopher Wren and of Sir Joshua 
Reynolds. 

Before his death Barry suggested an alteration 
of the Society’s medal, and several artists were 
asked to furnish designs, with the result that Flax- 
man’s beautiful design for the Minerva medal was 
chosen. This, which contains on the obverse the 
heads of Minerva and Mercury and the inscription 
‘‘Arts and Commerce promoted,” was engraved by 
the famous Anker Smith, and it remained the 
Society's chief medal for many years. In 1809 
Mr. T. Wyon, Jun., appeared as a claimant for one 
of the premiums offered in the class of die sinking, 
to which allusion has already been made, and in 
the following year he received the gold medal for 
engraving ‘‘a beautiful head of Isis the patroness 
of the arts.” The new medal was at first used in 
substitution of the silver pallet for rewards in the 
department of Polite Arts, but it subsequently 
became the favourite medal of the Society and was 
largely used for all classes of awards. In 1813 
Mr. William Wyon, of Birmingham, received the 
gold medal for a medal die engraving of the head 
of Ceres, and this medal was used for the purpose 
of award in the department of Agriculture. The 
Vulcan medal was first given in 1820 for improve- 
ments in mechanics, and this was the work of 
Mr. Mills. During the first period, although medals 
were largely given to colonists, at home the 
rewards were restricted to England, and it was not 
until about 1801 that they were extended to include 
Scotland and Ireland. 

In 1800 the Duke of Norfolk was still President, 
and he continued until 1816, when the Duke of 
Sussex was elected. The duke died in 1843, when 
the Society was so fortunate as to obtain the 
invaluable support as President of the late Prince 
Consort, who took the liveliest interest in its 
success until his lamented death in 1861. 

The secretaries during this second period were 
Charles Taylor, M.D. (1800 to 1816), Arthur Aikin 
(1816 to 1839), W. A. Graham (1839 to 1842), and 
Francis Whishaw (1843 to 1845) ; J. Scott Russell, 
F.R.S., was elected in 1845. Of these Aikin was 
specially energetic in his office, and the Duke of 
Abercorn in his address as chairman of the Council, 
1889, thus refers to his great services: ‘‘In the 
Society work of a similar character (that is popular 
education in science] was being carried on, and by 
one whose services to popular education may fairly 
be named with those of Davy and of Faraday. 
Arthur Aikin was secretary from 1816 to 1839, 
and during this period he had inaugurated series of 
Popular lectures, each of which dealt with some art 
or manufacture. For year after year he devoted 








himself to this work, and the lectures which he | large gold medal was awarded to Mr. J. McArthur 
delivered are still a faithful guide to the condition |for the importation of the next greatest quantity 


of very many industries at that time. Aikin’s idea 
has developed until it has practically become the 
principal work of the Society of Arts. The dissemi- 
nation of information about the relations of science 
and art to industry is the object of the papers and 
discussions at the evening meetings, and is the very 
basis of the invaluable courses of Cantor lectures 
which have now been delivered since the year 
1863.” 

Colonies.—Work in connection with the colonies 
came very much to the front during the second 
period. In 1807 a silver medal was awarded 
to Mr. William Bond for his observations on the 
culture of hemp and other useful information re- 
lative to improvements in Canada, and the sum of 
20 guineas was voted Mr. Ezekiel Cleak for his 
machine for beating out hemp seeds and flax seeds, 
which was expected to be useful in Canada. In 
1809 the silver medal was presented to Mr. Charles 
Frederick Grece, of Montreal, for the cultivation 
and preparation of hemp in Lower Canada. Mr. 
William Green, secretary of the Literary and His- 
torical Society of Quebec, communicated to the local 
society a paper on the colouring materials produced 
in Canada. The paper and a box of colours pre- 
pared from these materials were sent to the Society 
of Arts at the instance of the Earl of Dalhousie, 
Governor of Canada, and the Society awarded the 
gold Isis medal to Mr. Grece for the pigments which 
were pronounced by authorities to be good. 

Great interest was felt in England about 1820 in 
the spread of tea culture in our colonies, and the 
Society of Arts took the matter up. A gold medal 
was offered to the person who should communicate, 
from information obtained in China, the best and 
most authentic account of the culture of the plant 
or plants, the leaves of which furnish the different 
kinds of tea, together with the method of gather- 
ing, drying, and otherwise preparing the leaves. 
The gold medal or 50 guineas was offered to the 
person who should grow and prepare the greatest 
quantity of China tea of good quality, not being less 
than 20 lb. weight, in the island of Jamaica, or in 
any other British West Indian colony, and should 
import the same into Great Britain. The same 
premium was offered for the colonies of the Cape 
of Good Hope, the Mauritius, and New South 
Wales. Little or nothing came of these offers, but 
not long afterwards attention was drawn to the 
production of Indian tea, which has made such re- 
markable progress during the last few years. In 
1788 Sir Joseph Banks suggested to the Court of 
Directors of the East India Company the practica- 
bility of cultivating the tea plant in British India ; 
but it was not until 1834 that the subject was sub- 
mitted to his council by Lord William Bentinck, 
Governor-General. In 1835 information arrived in 
Calcutta that the tea plant was found indigenous in 
some districts in Upper Assam, and in 1838 the 
chairman of the East India Company sent a sample 
of this wild tea to the Society. Subsequently the 
gold medal was awarded to Mr. C. A. Bruce ‘‘ for 
his meritorious services in discovering the indige- 
nous tea tracts and cultivating and preparing tea in 
Assam.” The credit of the discovery has, how- 
ever, been claimed for others, for a native named 
Moneram Dewan, and for Captain Charlton, of the 
Bengal army, but Mr. Berry White, in his paper 
on the ‘‘Indian Tea Industry,” read before the 
Society of Arts in May, 1887, claimed the honour 
for Captain (afterwards General) Francis Jenkins. 

Dr. William Roxburgh, superintendent of the 
Botanic Garden at Calcutta, sent in 1811 a sample 
of india-rubber from Bengal, and also a paper on 
the teak tree of the East Indies, there used for ship- 
building, and since found of such great value in 
this country. He also communicated suggestions 
on the means of supplying food to the natives of 
India when the rice crop proved deficient. The 
thirty-third volume of the Transactions contains 
a portrait of Dr. Roxburgh, who died in 1815, and 
an account of his labours. In connection with the 
introduction of india-rubber from Bengal, mention 
may be made of the first introduction of gutta- 
percha from Singapore. Dr. Montgomerie sent a 
specimen to the Society in 1843, and in 1845 a gold 
medal was awarded to him for the introduction of 
this substance into England. 

The Society early evinced an interest in the pros- 
perity of the Australian colonies, and in 1821 atten- 
tion was first called to the wool-producing capabili- 
ties of New South Wales, and premiums were 
offered. These were responded to, and in 1824 the 
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of fine wool. In 1845 the silver Isis medal was 
awarded to Mrs. T. Allom for the introduction of 
bees into New Zealand. In view of the present 
success of Australian wines, it is interesting to 
notice the early attempts in this direction. The 
gold medal was offered to ‘‘the person who shall 
import in the years 1824 and 1825 the finest wine, 
not less than 20 gallons, of good marketable quality, 
made from the produce of vineyards in New South 
Wales.” This offer was announced in 1822, and 
in 1823 the large silver medal was presented to Mr. 
Gregory Blaxland for wine, the produce of his 
vineyard at Paramatta. The report on this wine 
was as follows: ‘‘On examination by the Com- 
mittee it appeared to be a light but sound wine, 
with much of the colour and flavour of ordinary 
claret, or rather holding an intermediate place 
between that wine and the red wine of Nice. 
The general opinion seemed to be that although the 
present sample from the inexpertness of the manu- 
facture, and the growth of the vine, is by no means 
of superior quality, yet it affords a reasonable 
ground of expectation, that by care and time it 
may become a valuable article of export.” Five 
years afterwards Mr. Blaxland again received a 
medal for a pipe of wine, the produce of his vine- 
yard in 1827, which was judged to be far better 
than that produced in 1823. Long previously the 
growers of wine in the North American colonies 
had been rewarded, and a gold medal had been 
awarded to Mr. Francis Collison, of the Cape of 
Good Hope, for wine of superior quality, the growth 
of that colony. Mr. Collison sent half a pipe of 
wine and stated that about 300 pipes of the same 
quality had been sent by him for sale on the London 
market. ‘‘The wine was examined at the Committee 
by dealers and other competent judges, and was 
considered by them to be far superior to the Cape 
wines in general. It is free from the unpleasant 
earthy flavour by which such wines are usually 
characterised, and was considered to bear a near 
resemblance to that made at Teneriffe.” 

Agricultwre, which had occupied so much of the 
attention of the Society during the eighteenth cen- 
tury, was less prominent in the proceedings of the 
second period. We hear little of plantations of 
trees, but the reclamation of waste lands was not 
overlooked, and in 1831 the gold Ceres medal was 
given to J. Peart, of Settle, in Yorkshire, for his 
method of bringing into cultivation seventy acres 
of waste land, forming part of Bentham Moors. 

Reference has already been made to Common’s 
reaping machine, which was brought before the 
Society in 1812 but not rewarded, because the 
invention was considered to be incomplete. Jchn 
Common was not, however, neglected by the 
Society, which awarded him a silver medal and 10 
guineas for his invention of the double drill self- 
acting turnip sower. In 1844 he also received a 
silver medal for his plan of putting new roots to old 
trees. 

Ball’s reaping machine, which appears to have 
preceded McCormick’s (patented in the United 
States in 1834) came before the Society in 1830, 
but was not rewarded on the ground that the de- 
scriptionsof the machine already extant had brought 
it sufficiently before the public, and that it did not 
therefore require the Society’s aid in bringing it 
into notice. 

In 1815 a premium of 50 guineas was adjudged 
to William Smith (usually known as ‘‘Strata” 
Smith, or as the father of modern geology) for his 
mineralogical map of England and Wales, in which 
is pointed ‘‘ the situation of the different strata of 
coal, lime, iron, stone, and other mineral products, 
and the cheapest means by which these useful 
articles may be brought to market.” Although 
this was a geological map, it was made by Smith, 
who was a land surveyor, with the practical view of 
improving the land, and it therefore properly comes 
under the class of awards in agriculture. 

Fine Arts.—The number of celebrated artists 
who received medals was not so great during the 
early part of the nineteenth century as during the 
latter part of the eighteenth century, but the Society 
may well be proud of the distinguished names that 
continued to be inscribed upon its roll. Of those 
who have passed away may be mentioned Mul- 
ready, Sir W. Ross, and Sir Edwin Landseer. Of 
those who are happily still with us, the most 
eminent of the prize winners are the three Royal 
Academicians—Mr. Frith, Mr. J. C. Hook, and 
greatest of all, Sir J. E. Millais. In 1801 the greater 
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silver pallet was awarded to William Mulready 
‘*for a drawing of outlines.” Master William 
Ross obtained the silver medal ‘ for an original 
drawing of the judgment of Solomon” in 1808, and 
Master Edwin Landseer the silver Isis medal ‘‘ for 
a drawing of a hunting horse” in 1814. In 1837 
J. C. Hook received a silver medal ‘‘ for a drawing 
in chalk from a bust,” and W. P. Frith another 
‘*for a finished drawing from a cast.” Master 
J. E. Millais received the silver Isis medal in 1839 
and in 1840 in the first instance ‘‘ for a drawing in 
chalk from a bust” and in the other ‘ for an his- 
torical composition in pencil.” 

In connection with the Committee of Polite Arts 
which had the settlement of these awards may be 
mentioned one of the chairmen, Caleb Whitefoord, 
a wine merchant in Craven-street, who was a 
well-known man in his day. He was elected a 
member in 1762 and took an active part in the 
work of the Society until his death in 1810. He 
was afriend of Franklin, and in 1782 was selected 
by Lord Shelburne to negotiate with that states- 
man at Paris the treaty of peace after the war with 
the North American colonies. Whitefoord is best 
remembered in our day by the postscript to Gold- 
smith’s delightful ‘‘ Retaliation.” 

‘* Here Whitefoord reclines, and deny it who can, 
Though he merrily lived, he is now a grave man. 
Rare compound of oddity, frolic, and fun ! 

Who odidied a joke and rejoiced in a pun; 
Whose temper was generous, open, sincere ; 
A stranger to flattery, a stranger to fear.” 


The portraits of Mr. Whitefoord and his wife are 
still in the possession of the Society. 

In 1819 a gold medal was awarded to Aloys 
Senefelder as the inventor of lithography. The 
Society was a little behindhand in this award, for 
as early as 1807 a lithograph had been inserted in 
Smith’s ‘‘ Antiquities of Westminster.” This was 
certainly not a very successful specimen of the art, 
and after 300 copies had been printed the stone 
was accidentally destroyed by having been left un- 
washed at night. In consequence of the printing 
of so small a number many copies of this work do 
not contain the lithograph. Senefelder was much 
gratified with the award, and he sent to the Society, 
through Mr. Ackerman, one of his lithographic 
presses. In the same year that Senefelder was thus 
honoured a silver medal was awarded to C. Hul- 
mandel ‘‘for a lithographic drawing,” and in 1829 
Joseph Netherclift received 201. ‘‘for his improved 
methods of making lithographic transfers.” About 
1820 the Society issued a lithographic circular in 
which subscriptions were asked for the relief of 
Redmond Barry, the brother of James Barry, the 
painter, and the circular bore on its front a por- 
trait of Redmond. The use of steel engraving for 
the purpose of multiplying copies ‘‘ with a view to 
the prevention of forgery,” was brought before 





SAUTTER AND HARLE’S ELECTRICAL EXHIBIT AT 


60-CENT. MANGIN PROJECTOR WITH MECHANICAL CONTROL AT A DISTANCE. 


the Society by Messrs. Perkins, Fairman, and 
Heath in 1820, and in 1823 the large gold medal 
was awarded to Charles Warren for his improve- 
ments in the art of engraving on steel. By these 
improvements the art of engraving was revolu- 
tionised and copper-plate engraving largely super- 
seded. 

In 1839, the year in which Daguerre discovered 
that a highly polished silver plate could be ren- 
dered sufficiently sensitive to the effect of light to 
retain the image or impression refracted upon it, a 
silver medal was presented to J. T. Cooper ‘ for 
his method of preparing paper for photographic 
drawings.” Six years after this M. Claudet read 
a valuable paper before the Society on ‘‘The 
Daguerreotype Process.” The Society’s further 
action in respect to the progress of photography 
will be referred to in the history of the third 
period. 

The anastatic process, by which written or 
printed matter is transferred to zinc plates, was 
brought to this country by the late Sir William 
Siemens and his brother Werner Siemens, and was 
made the subject of a lecture at the Royal Institu- 
tion by Faraday in 1845. The matter had been 
brought before the Society of Arts in the previous 
year by Joseph Woods. 





FRENCH ELECTRICAL EXHIBITS AT 
MOSCOW. 
(Continued from page 205.) 

THE current required for actuating the motor is 
derived from the same source as that which sup- 
plies the lamp. The apparatus is connected to the 
point of control by a cable containing a number 
of wires, similar to that used for transmitting 
signals, except that a smaller number of wires are 
necessary. The mechanism at the central station 
comprises the following instruments: A two-way 
commutator for controlling the angular movements 
and the rise and fall of the beam ; a two-way com- 
mutator for directing the horizontal movements to 
the right and left ; and a commutator for starting 
and stopping the electric motor. The lever of this 
latter passes over a series of keys by which a 
corresponding set of variable resistances are thrown 
into the circuit ; by this means the movement of the 

rojector can be accelerated or retarded at will. 

he last key of the series regulates the fine adjust- 
ment of the beam ; the very small angular displace- 
ment produced by it is maintained as long as the 
contact is kept ; the manipulation is, in fact, similar 
to that of the Colomb signalling apparatus. The 
conductors are all contained in one cable; they 
convey the current to the lamp and to the 
mechanism controlling the projector, and are termi- 
nated by junction pieces which are inserted in the 


MOSCOW. 


FRENCH MARINE PORTHOLE TYPE. 


various terminals placed in the base of the 
apparatus, so that the whole system can be easily 
coupled up without any chance of error. Expe- 
rience has shown that as soon as the installation is 
in proper adjustment it can be controlled with the 
utmost ease and certainty, and that there is no 
danger of its becoming disarranged. It will be 
readily understood that by disengaging the clutches 
before spoken of, the system can be at once 
changed from that of control at a distance, to hand 
control. This development, which was attended 
by considerable difficulties, enables the operator, 
when the requirement arises, to pass from the most 
elaborate to the simplest system of control. A 
corresponding system has been applied by the same 
makers to military projectors. M. Sautter and 
Harlé’s system of electrical control at a distance, as 
applied by them to a Mangin projector of 60 cent., 
is applicable to all other dimensions, whatever may 
be the power or the arrangement of the apparatus. 
If the mechanism cannot be set in the base of the 
instrument, itis easy to set it upon a separate base- 
plate, and transmit the various movements by mears 
of connecting-rods. This method has been very 
successfully carried out by the same constructors 
with some large projectors recently made by them 
for the search side lights to be placed on French 
warships. In this installation the projectors are 
so arranged that they can be extended from the 
side of the ship, and are controlled from a short 
distance by the mechanical transmission. It may 
be added that the increased weight for this 
mechanical addition to the electrical apparatus, 1s 
only insignificant for a 60 cent. projector, the total 
weight being increased from 330 to 440 kilos. by 
the addition. : 

Under many circumstances of war, such as illu- 
minating the vicinity of forts, in the defence of 
passes, &c., this method of controlling projectors 
will find a very valuable application. Hostile 
bodies and their movements can be kept in view by 
the beam from the search lights, while the projector 
itself, when necessary, is so placed as to be entirely 
under protection. Recent experiences have proved 
the absolute necessity of thus placing the lights in 
comparative security on shipboard, the hostile fire 
from the quick-firing and machine guns being spe- 
cially directed against these lights. d 

The importance of powerful projectors in the 
event of attacks in force or during night attacks, is 
now quite fully recognised; the employment of 
smokeless powder adds largely to their value under 
these circumstances. Many methods have already 
been proposed for protecting them, but hitherto 
such protection has taken the form of armoured 
shields, or eclipsing mechanism, which only allowed 
the light to be seen at momentary intervals, with 
the result of greatly reducing its usefulness. Such 
modes of protection are, at the same time, costly 
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Fic. 8, CoMBINED MOTOR AND DYNAMO FOR LIGHTING THE JAPANESE CRUISERS RUILT IN FRANCE. 


and interfere with the full use of the light ; more- 
over they limit the points where such protected 
apparatus can be placed. By an efficient system 
of control at a distance these disadvantages dis- 
appear ; projectors can be placed in as many posi- 
tions as may be required, and in the event of one 
being destroyed it can be very quickly replaced by 


another ; the controlling mechanism being entirely | 
protected, the means of operating the projectors | 


will remain and the lives of those in charge are 
moreover wholly shielded from risk. 

8. Search Lights for Armowr-Clads.—The neces- 
sities of modern naval warfare, and the general 
adoption of Mangin projectors on shipboard, have 
demonstrated the advantages that may be derived 
in distributing this means of defence in a systematic 
manner, and according to the functions they are 
required to fill. Search lights for the longest 











ranges are placed in the ships’ tops ; they are pro- 


tected, like the Hotchkiss and other machine guns, 
by light armour-clad inclosures. A second class of 
projectors is now employed for short range de- 
fence, principally at moorings, when attacks from 
torpedo boats are anticipated. 

The Mangin projector for this special service 
constitutes a complete photo-electrical unit, filling 
the conditions, and reaching the highest standard, 
for the external illumination of a battle-ship. The 
ideal illumination of this kind would be to surround 
the vessel with a protecting zone of light, so broad 
and brilliant, that no advancing vessel could ap- 
proach without being detected, and remaining 
illuminated for a relatively prolonged period. 
Hitherto the search lights for this special purpose 
have been mounted on the decks and bridges of the 
vessels, the amplitude of their beam being regu- 
lated by divergent shutters; it is clear that this 
arrangement leaves a great deal to be desired and 
that the conditions are distinctly unfavourable. In 
order to establish a continuous zone around a ship 
it is necessary to reduce as far as possible the angle 
made by the beam with the sea ; the best position 
in which the projector can be placed is therefore 
low down and outside the vessel, or projecting 
from a porthole. When the construction of the 
ship renders it possible, it is desirable that the 
projector should be placed beyond the side of the 
ship while it is being operated, that is, if it is 
desired to give a wide angular range to the beam. 
It is also necessary tu provide means by which the 
apparatus can be withdrawn through the porthole 
or other opening back into the ship, when the con- 
ditions of the sea or hostile fire renders its position 
dangerous. The drum of the projector and its 
various supplementary parts have to be designed 
in such a way as to reduce its dimensions as much 
as possible, the size of portholes on ships of war 
being necessarily very restricted. On the other 
hand, direct control of the projector such as is 
usually employed, is impracticable, and a system 
of controlling the angular and horizontal move- 
ments of the apparatus from within the ship, either 
by mechanical or electrical means, becomes a neces- 
sity. And in order to obtain the most useful 
service from the luminous beam means must be 
provided to concentrate or cause it to diverge at 
will, according to whether it is desired to illumi- 
nate a special spot or a wide zone. The range 
of divergence ought therefore to extend from 
a minimum corresponding to the greatest 
concentration, up to a maximum amplitude sufii- 
cient for the zone that is to be illuminated. 
This variable divergence can only be produced by 
mechanism placed behind the projector, and it is 
not possible, as in the ordinary arrangement, to 
operate a diverging shutter placed in front of 
the apparatus. The means adopted for fulfilling the 
conditions just enumerated, are as follows: The 
projector is mounted on an iron frame, Fig. 6, to 
which a forward movement can be imparted by 
means of a rack and pinion. The base of the pro- 
jector carries four rollers, on which it can travel 
along the frame that is made of U irons ; a locking 
bolt fixes the base in any desired position. The 
movements of the drum are controlled by two hand- 
wheels, and the transmission is effected by universal 
joints and two spindles provided with coupling 
sleeves ; the bedplate and the projector are moved 
to and fro by bevel wheels a an endless screw. 
The dimensions of the complete installation for a 
60-centimetre projector are 1.03 metres in height, 
and 810 millimetres in width. The optical system 
giving the variable divergence of the beam, consists 
of two dispersion openings provided with plano- 
cylindric lenses, alternatively concave and convex. 
One of these openings can be moved forward 
longitudinally by means of an endless screw con- 
trolled by a handwheel placed behind the drum. 
The other opening is fixed. In turning the hand- 
wheels in one direction or the other, the moving 
opening is passed in front of the fixed one; the 
lenses are calculated in such a manner that their 
— overlapping widens or concentrates the 

eam. In one of the extreme positions the con- 
centration is at a maximum, and the angle of the 
beam does not exceed 2 deg.; the ray is then 
identical with that given by a projector inclosed 
by a plane glass, and the zone illuminated 
at a range of 1000 metres, gives a width of 
35 metres. In the other extreme position the 


dispersion amounts to 20 deg., and the path 
illuminated at a distance of 1000 metres, would have 
a width of 350 metres; the intermediate rotation of 
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the handwheels produces all the intermediate posi- 
tions. The apparatus is operated, either at its own 
level by means of the handwheels mounted on the 
spindles, or at a higher level, as for example on the 
upper deck, by means of intermediate gearing and 
extended shafts. As soon as the porthole is opened 
the apparatus can be moved beyond the ship’s side 
by turning the hand lever controlling the pinion 
which gears into the rack; the clutch controlling 
the movements of the projector is then thrown in, 
and the base of the projector is locked to its frame, 
the current is then admitted to the automatic lamp. 
In order to vary the divergence of the beam, the 
operator places himself behind the apparatus on 
one side or the other and turns the vertical hand- 
wheels. It is evident that in very heavy weather 
it is often impossible to keep the portholes open, 
and the projector would, moreover, be exposed to 
damage. from the sea. It is necessary under such 
circumstances that the instrument should be easily 
removed, and refixed either on the upper deck or 
on the bridge. In order to utilise it in the same 
way as an ordinary projector, a!l that is necessary 
is to slacken the jaw which fixes the base to the 
carrier that travels on the frame, to remove it 
and place it in its due position on a suitable 
support. The two handwheels are then mounted 
on the controlling spindles that pass through 
the base, and which may be arranged in a con- 
venient manner. The apparatus then becomes 
like one of the ordinary pattern. It is evident that 
the system of electrical control already referred to 
is applicable to this apparatus. The actuating 
mechanism which we have already described may 
be placed either close to the projector so as to act 
directly on the transmission spindles, or it may be 
placed on an extension, if found more convenient. 
This new system greatly increases the value of 
the luminous defence of warships, and at the 
same time it preserves all the essential qualities 
of range, power, and mobility of the beam from 
the electric projector. It also has the important 
advantage of adding to the means of protecting the 
lamp, and also of placing it in positions where it 
would be dangerous or impossible to work it by 
any other means. Moreover the valuable quality 
is given to the beam of concentration or disper- 
sion at will, so that a much more perfect surveil- 


lance of the obscure space around the vessel can be 
maintained, 

The clearly proved advantages possessed by this 
method of controlling search lights for naval pur- 
poses at a distance and by means of electricity, 
have led the Russian Government to order from 
MM. Sautter, Harlé, and Co. a number of Mangin 


projectors of large diameter which are to be 
mounted in the tops of the ironclads now being 
built by the Russian Admiralty. For this class of 
search lights the means of controlling at a distance 
is especially advantageous, on account of the re- 
stricted spaceavailablein the projected tops of battle- 
ships. At first it was intended that these projectors 
should have a diameter of 90 centimetres, but it 
was found that this size was inconveniently large, 
and a diameter of 75 centimetres was ultimately 
determined on; the beam from these latter is 
indeed scarcely inferior to that of the 90-centi- 
metre projector. Two of these apparatus, illus- 
trated by Fig. 7, intended for the ironclad Gan- 
oot, have been constructed to the order of the 
ussian Government, and are exhibited at the 
French Exhibition in Moscow. As in the 60-centi- 
metre projector of the French marine, type 1891, 
the mechanism for controlling at a distance is 
placed in the base of the instrument; the height 
of this base for the 75-centimetre projector is not 
greater than that for the 60-centimetre. The 
principal details of the mechanism are the same in 
each : a double electric motor with two armatures ; 
suitable gearing for transmitting the movement to 
the turntable of the projector for producing the 
horizontal and angular displacement of the beam ; 
an automatic interrupter limiting the angular move- 
ment in both directions. The apparatus is con- 
trolled by two spring handles, one for the hori- 
zontal and the other for the angular movements ; 
these handles are placed at right angles to one 
another, and their position is such that the move- 
ments made by the hand of the operator correspond 
to which it is desired to impart to the projector. 
Pushing the handle to the right causes the beam to 
be deflected to the right; pushed to the left, the 
beam turns to the left. 
We may here incidentally call attention to the 
fact that we propose in a few weeks to publish 


detailed drawings of the electrical installation of 
Messrs. Siemens and Co. at the Royal Naval Exhi- 
bition ; it is a little remarkable that this eminent 
firm should have been working in the same direc- 
tion, and in the same order of ideas, as the no less 
famous firm of MM. Sautter, Harlé, and Co. 

Fig. 8 shows an installation with a 20 horse-power 
engine constructed by the Sautter firm to the order 
of the Forges et Chantiers de la Mediterranée for 
lighting the Japanese cruisers recently launched at 
the La Seyne Works. It will be seen from the 
illustration that the engine has but one cylinder, 
but by the arrangements adopted the steadiness of 
running, and consequently of the light, is all that 
could be desired. 

(Zo be continued.) 


THE BRITISH ASSOCIATION. 


In our last issue we gave some particulars of the 
opening proceedings at the meeting of the British 
Association just held in Cardiff. We now proceed 
with our report, taking up the work done in the 
sections. 

THe Mecuanicat SECTION. 

On the members of Section G assembling at 
11 o’clock on the morning of Thursday the 20th 
inst. the first business after the usual formal pro- 
ceedings was the reading of the President’s address. 
As already stated, the chair of the Mechanical Sec- 
tion is this year occupied by Mr. T. Forster Brown, 
M.Inst.C.E., a resident in the district, and con- 
nected with the coal industry of South Wales. The 
address naturally dealt largely with mining machi- 
nery, but want of space prevents our referring to 
it in detail. 


Mopet Estuaries. 


The first business after the presidential address 
was the reading by Professor Osborne Reynolds of 
the third report of the Committee of the Asso- 
ciation appointed to investigate the action of waves 
and currents on the beds and foreshores of estuaries 
by means of working models. We have not 
hitherto dealt at all fully with the labours of this 
Committee—not that the results are unimportant, 
but because it would be impossible to make the 
matter intelligible without the aid of charts and 
diagrams. For the same reason we shall not at- 
tempt to abstract the report now before us. 


A WELSH SEWER. 


The next paper was by Mr. G. Chatterton, and 
described a new sewer which is now in course of 
construction. It serves the districts of Pontypridd 
and Ystradyfodwg—name of terror to Saxon jaw, 
but not soterrible as Llanfairpwllgwyngyllgogerych- 
wyrndrobwll-llandisiliogogogoch, which is a single 
compound word, with only one hyphen, and the 
name of a parish near Menai Bridge. The paper de- 
scribed the various features in the design, and the 
method by which they had been carried out. 

The district contained in 1881, 11,533 houses and 
67,949 inhabitants, and in 1891, 17,070 houses and 
108,321 inhabitants. The plan of the sewer com- 
mences at a boundary between the two constituent 
districts and terminates at the Bristol Channel 
about 1 mile east of the Rumney River and 3} miles 
from the entrance channel to the port of Cardiff. 
By this scheme the crude sewage is to be discharged 
at all times of the tide into the Bristol Channel, 
Messrs. Parker and Co., of Cardiff, are the con- 
tractors ; and work was commenced in May, 1889. 
About 85 per cent. of the sewer has now been exe- 
cuted. The sewer is egg-shaped 2 ft. by 6 ft. and 3 ft. 
by 9ft., with a minimum inclination of 1 in 250. 
The inclinations will afford a self-cleansing velocity 
in the invert even when the smallest amount of 
sewage is passing down. In the course of this sewer 
it has been found necessary to cross under the 
River Taff seven times, and this has been accom- 
plished by inverted syphons of castiron. In order 
to obtain a sufficient velocity through the syphons 
at times of minimum flow the diameter has been 
reduced to 33 in. and the syphon chambers arranged 
so as to give a hydraulic inclination of lin 100. The 
Glamorgan Canal has also been crossed by means of a 
similar syphon. There are also eight railway cross- 
ings. The outfall sewer passes at a shallow depth 
for a number of miles through land well suited for 
irrigation, and it is proposed to offer farmers on the 
line every facility for pumping the sewage on to 
their lands. The total cost of the scheme will be 





about 150,000/., and will involve a rate of 5.03d. in 





the pound. The author went on to say that the 
relieving of the Taff Vale of the pollution now 
entering it was a most vital matter for the port of 
Cardiff, as the River Taff supplied the docks with 
water to keep them up to the required level. The 
Cardiff Corporation had assisted in carrying out the 
scheme, and were doing all they could to abate the 
pollution of the river. The Glamorganshire Canal 
was also in a very filthy condition. 

In the discussion which followed, Mr. Beau- 
mont asked for further particulars as to the 
syphons, which appeared to him the most interest- 
ing part of the work. 

Mr. Baldwin Latham said he was well acquainted 
with this work, which was more difficult than it 
seemed, having to pass many roads, railways, and 
rivers. An alternative scheme had been proposed 
by which the sewer was designed to terminate on 
some lands to the south-east. The question of the 
utilisation of sewage had been raised bythe faddists, 
who say that whatever is taken from the land ought 
to be returned to it; but the speaker was of opinion 
that if it cost thirty shillings to earn a pound, that 
was not utilisation but rather waste. A great difti- 
culty in establishing precipitation works was the 
consequential damages claimed by landowners, 
which often cost as much to meet as the purchase 
of land. With sewage irrigation it was necessary 
to use the matter, whatever its volume, both in wet 
and dry seasons, so that what might be advisable and 
not over-sufficient at one time, would be greatly in 
excess atanother. There was also often a difficulty 
in getting land. In the scheme before the meeting 
it was not possible to get sufficient land for an 
irrigation scheme even with the present popula- 
tion, and with the rate of increase now going 
on, it would be more and more impossible as 
time progressed. Another difficulty was that it 
could not be discovered whether land would 
be suitable for the purpose until it was tried. 
It was not to be supposed, however, that when 
sewage was put into the sea that it was lost, for in 
all probability a greater return was obtained by its 
disposal in the sea than when put on the land in 
the way of nourishing those marine plants which 
directly or indirectly supplied food for fishes. This 
was in accordance with the law that there was no 
loss in nature, and the speaker stated, as a fact, 
that where there was most sewage in the sea there 
were most fishes. 

In replying to the discussion, the author said 
that the connection between the brick sewer and 
iron syphons was made by an iron casting. They 
worked in the Taff bed by damming off half at a time, 
using no cofferdams. The Taff might appear at 
times a contemptible stream to the engineer, but 
he soon learned to deal with it with respect. One 
day it would appear hardly more than a brook, over 
which one could walk, but at night rain might come 
on and in the morning the engineer’s dams would 
have disappeared from sight. 


Newport Harsovr. 


Mr. L. F. Vernon-Harcourt, the engineer to the 
Newport Harbour Commissioners, next read a 
paper on ‘‘The River Usk and the Harbour of 
Newport.” The author stated that the commercial 
importance of the Usk commences below Newport 
Bridge, about 6 miles from its mouth; and 
wharves extend along the right bank for 2} miles 
below the bridge, and the vessels lying at the 
wharves rest at low tide on the soft mud covering 
specially levelled berths. The Newport and Alex- 
andra Docks also afford floating accommodation for 
large vessels on the western side of the river, on 
which side the town of Newport is mainly situated. 
These docks have water areas of 114 and 28? acres 
respectively, and the depth of water over the sills 
of their entrances at spring tides is 30 ft. and 35 ft. 
A large extension of the Alexandra Dock and a new 
entrance lower down the river are approaching 
completion. The quays are supplied with coal tips, 
sidings, and hydraulic appliances, and the docks 
and wharves are connected by railway with the 
mines and works in the neighbouring district. The 
eastern side of the river is almost wholly unde- 
veloped, but roads are being made, and the East 
Usk Railway has been authorised, which will give 
facilities for trade and should lead to the extension 
of the port along the left bank. The portion of the 
river constituting the harbour of Newport is very 
winding ; and though it increases considerably in 
width between the bridge and its mouth, thus form- 
ing the tidal influx, the enlargement is not uniform, 
which causes changes in the velocity of the current 
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and promotes deposit in the channel where the 
cross-section is excessive. Moreover, the bends of 
the river make the flow and ebb, coming in oppo- 
site directions, form channels on opposite sides of 
the river between the bends, leading to the growth 
of a central sandbank between these side channels. 
Besides these central shoals of sand and silt, readily 
formed in a river densely charged with material in 
suspension, there are some hard natural shoals of clay 
and stones and also shoals at the confluence of tribu- 
taries, formed of detritus and refuse from works, 
brought down by the current in flood time, and 
deposited in the Usk. The great tidal rise of the 
Usk, amounting to 34 ft. at the bridge and 40 ft. at 
the mouth at the top of springs, and 14 ft. and 16} ft. 
respectively at neaps, has hitherto enabled Newport 
to maintain a large and increasing sea-guing trade, 
in spite of the deficiencies mentioned above. Com- 
parative cross-sections of the river, taken in 1884 
and 1890, have shown, however, that accretion is 
taking place in the river, and gradually reducing 
its depth, whilst the draught of vessels tends to 
increase. Moreover, some heavily laden vessels 
have already been detained at low neap tides, 
through fear of grounding upon these shoals in 
mid-channel. Accordingly the Commissioners have 
decided, on the advice of the author, to dredge a 
channel across these shoals, so as to form an ade- 
quately wide navigable channel, not less than from 
24 ft. to 26 ft. deep at high water of the lowest neap 
tides, down to the Alexandra Dock entrance, and 
26 ft. deep (or 2 ft. lower than the lowest dock sill) 
from this point to the mouth of the river. These 
works, involving the removal of over 300,000 cubic 
yards from the bed of the river, will meet the pre- 
sent requirements of the port, and further improve- 
ments can be gradually carried out in conjunction 
with the work of maintenance, as circumstances 
may render expedient. The formation of this im- 
proved channel will lower the low-water line, and 
regulate its fall, which at present is not uniform, 
and thus increase the tidal capacity of the river, 
and improve the scour of the current. 

In the discussion upon this paper Mr. Abernethy, 
who had taken the chair in Mr. Brown’s absence, 
said that he was acquainted with what had been 
done at Newport, and he quite approved of the 
plans that were being carried out, and he gave 
instances of the advantages that had followed the 
carrying out of similar work at Swansea. He 
pointed out that any increase of the tidal flow 
would improve the channel. It had been proposed 
to canalise the river at Swansea, and that was so 
contrary to engineering science that he had resigned 
his position in connection with the port rather than 
have his name connected with such a scheme. 


MECHANICAL VENTILATION. 

A paper by Mr. William Key was next read, in 
which he described the arrangements he had carried 
out in the Victoria Hospital, Glasgow, for changing 
and heating the air in the building. The main 
features which the author had kept in view were 
the admission of air at the base, and eduction at 
the roof. Filtration through a damp surface. 
The diffusion of air and expulsion in a way to pre- 
vent deposition of dust. The renewing of air in 
rooms occupied at least six times an hour with- 
out draughts. The infirmary contains 400,000 
cubic feet of air space. The fresh air is drawn 
by propellers down an inlet 16 ft. by 4 ft.; 
the mouth of which is placed 10 ft. above 
ground level, so as to escape dust. To renew the 
air six times an hour, two million cubic feet are 
required, The air admitted is washed by passing 
through an air-washing screen of cords formed of 
horsehair and hemp, closely wound over a top rail 
of wood, and under the bottom rail, forming a close 
screen 16 ft. long by 12 ft. high. There is a con- 
stant stream of water trickling down the screen, 
by which dust and soot particles are removed and 
carried away to the drain. By an automatic flush- 
ing tank 20 gallons of water are instantaneously 
discharged over the screen every hour. By the 
screen fog is entirely removed, even at its greatest 
density. The author deprecated the employment 
of dry screens of cloth or cotton wool as being 
positive sources of danger, owing to the accumula- 
tion of dust and germs. After passing the wet 
Screen the air is warmed by steam coils. Air- 
tempering doors are erected between the incoming 
washed air and the heating coils. In this way a 
certain part only of the air is passed over the heat- 
ing coils, and is then mixed with unheated air in 
the proportions required, The two volumes of 








heated and unheated air are mixed together in 
passing through the fan. The Otto gas engine is used 
as a source of motive power for the fans. The author 
states that with Crossley’s engine and the Blackman 
air propeller the cost was 2d. per million cubic feet 
of air propelled into the infirmary ; this figure, 
he said, had been reduced to 1.42d. per million by 
the introduction of his gas engine exhaust box, 
which not only prevented noise and purified the 
escaping gases, but reduced the back pressure. 
The air is in some cases again warmed by passing 
through other heaters. The air enters each ward 
by wide shallow ducts, placed 5 ft. above the floor, 
and is directed towards the ceiling. The escape of 
air is by openings at the floor level, and then 
through ducts to the roof outlet. Formerly the 
escape air passed into the space under the roof, but 
this led to the accumulation of dust. By this 
system, the author states, so imperceptible is the 
movement of air through the wards, that when it 
is renewed completely once in seven minutes, no 
draught is perceptible. The air of the building is 
under slight compression, from 7, in. to jy in. by 
water gauge. The author would have all air that 
circulates through a building to pass downwards 
from the ceiling to the floor so as to carry off dust, 
&c. The author deprecates blowing the fresh air 
into the whole basement of any building. 

In the discussion which followed Sir Douglas 
Galton pointed out the danger of this class of veuti- 
lation through the breaking down of the mechanical 
appliances. When everything was new things went 
all right, but his experience was that, after a time, 
either through neglect or the apparatus wearing 
out, there was a falling off and inconvenience re- 
sulted. He thought that the dry screen was good 
if renewed often enough, but the wet screen of the 
author was worthy of consideration. In the Madison 
Avenue Theatre, New York, the air was brought in 
80 ft. above the street surface. It was found that 
at a height the air was much freer from dust and 
floating particles, and it had been suggested to draw 
the air for the Houses of Parliament down by the 
Victoria Tower. In New York hospitals they went 
on the system of heating a small volume of air to 
a high temperature and then tempering this with 
the unheated air ; so that the nurses could regulate 
the temperature by means of valves. Sir Douglas 
congratulated the author on his success, which he 
had heard of although he had not visited the build- 
ing, and he suggested that a similar system should 
be carried out in board schools where the atmo- 
sphere was frequently of a very foul description. 
The great difficulty in ventilation questions was the 
architect, who would not arrange for any special 
fittings. He was afraid Sir Frederick Bramwell 
would not approve of the system however, as it did 
away with the pokable fire. 

Sir Frederick Bramwell said he rose to protest 
against what his friend had said. He did not 
object to this system for hospitals, because un- 
happily the inmates were seldom in a position to 
enjoy the luxury of poking the fire, and therefore 
it involved no loss tothem. For his own house, 
however, he preferred the open fireplace. With 
regard to the screens, he used at home dry screens 
and had six of them placed one in front of the 
other. The outside one was taken out every day 
and washed, and the others moved up one place 
each. In this way they were each renewed in turn. 
With regard to the space required for ventilation it 
might be of interest to state that a distance of 18 in. 
at each end of the theatre of the Institution of 
Civil Engineers was occupied by ventilating devices 
and shafts. Here they had fans worked by hy- 
draulic motors. The only way to get rid of draught 
was by adequately large ducts in inlets. 

Professor Osborne Reynolds pointed out that 
in the arrangement described by the author, there 
was danger that the air in the upper part of the 
room might not be changed. If a number of 
people were in a room, the air from their bodies 
would supply additional heat and the air in the 
room would therefore be warmer than that enter- 
ing. In such a case the warmer air would ascend 
to the top part of the room, above the inlet, and 
remain there. 

Colonel Allan Cunningham said that in India 
grass screens were used, and these were kept wet 
in order to cool the incoming air. This was 
effectually done, but the air became so laden with 
moisture that it was often preferred to have the 
hot dry air. A large number of military hospitals 
were now being rebuilt, and if the fog pas © be 
washed out at the price named it would be a great 





advantage, not only to them, but to private houses. 
The most perfectly ventilated chambers in the 
country were the debating chambers of the Houses of 
Parliament. The plan of admitting air from a height 
had been tried by means of the clock tower. It was 
found, however, that at any considerable height 
the atmosphere was very smoky, and it was pre- 
ferable to take the supply from a few feet above 
the Thames where there was little dust or smoke. 
The air was filtered through many layers of cotton 
wool, and this got exceedingly black in a short time. 
The escape air went up the tower, where its ascent 
was further induced by it being heated. A fan 
was used for drawing in the air, so that there was 
a dual system of propulsion. In hot weather the 
air was passed over ice. 

Mr. Beaumont questioned whether the gas engine 
and fan could be worked at the price given by the 
author, including all those items which should fairly 
be charged to working. The simple cost of gas 
was one thing, but this did- not exhaust the ex- 
penses which should be taken into account. Pos- 
sibly the author used the air for ventilating for 
cooling the cylinder, and so got a regenerative 
system. 

Mr. Jeremiah Head pointed out as a great 
advantage the fact that the building in this case was 
subject to a plenum and not a partial vacuum. 
This caused any draught to be in an outward direc- 
tion in place of being inwards, as in ordinary cases. 
The speaker also pointed out that opening a window 
of a house often let in vitiated air proceeding from 
dust bins or elsewhere. In this case the air would 
always be taken from one selected spot. Mr. 
Marshall had been in the Victoria Hospital, and 
spoke of the purity of the air in the wards. 

In replying, the author said that he was led to 
study the subject of ventilation by being subject to 
rheumatism for many years, and unable to bear 
the slightest draught. He had, however, done 
away with open fireplaces and used stoves, which 
he found prevented draughts, and he no longer 
had rheumatism. 

The section then adjourned. 


THe CHANNEL TUBULAR RaAILway. 


The first business on Friday, August 21, was the 
reading of Sir Edward Reed’s paper, in which he 
described in brief his proposal for constructing a 
railway to run in tubes to be constructed of steel or 
iron, andcement concrete, which would be laid on the 
bottom of the sea. Naturally so vast and novel a 
scheme—novel in the sense that it has never been 
carried out—could not be fully set forth in the 
brief time allotted for the reading of a paper in 
Section G ; and in this we think Sir Edward Reed 
was fortunate. The first point the author had to 
make was that the sea bottom was fit to take the 
tube, for clearly no subaqueous work could be 
carried on at the deepest part of the Channel. On 
this point, however, there does not appear to be 
much difficulty. The cliffs between Dover and 
Folkestone are in places 450 ft. high above low- 
water mark, but in no place on the line selected 
does the depth of water reach 200 ft., and for 
several miles out from the English coast it is not 
100 ft. deep. The gradient of the Severn Tunnel 
is 1 in 80, and that of the tube would not in any 
case exceed half of that. ‘‘The tubes,” the paper 
stated, ‘‘ would be of iron or steel so far as the 
primary and essential elements of their structure 
are concerned ; and this at once, and obviously, 
relieves us almost entirely, if not altogether, of the 
cost, the difficulty, the delay, and the danger of 
doing our construction work at the bottom of the 
sea.” ‘* The tubes will be towed by steamers from 
the building ports to the Channel as they are re- 
quired for being laid in place, and the operation of 
laying them is one which has been very carefully 
studied and worked out in order to make it safe 
and certain (we continue to quote from the paper), 
and to this end I have devised the system of 
making the length of the tube which has been last 
laid the means and the instrument of bringing the 
next length into its position with unerring accu- 
racy.” The paper next went on to describe means 
which had been proposed for lowering the tubes in 
their places, but Sir Edward—in excess of zeal to 
disencumber his scheme of any suspicion of ‘‘ dif- 
ficulty, delay, and danger’”—will not trust to them 
as possessing some element of uncertainty. What 
he immensely prefers, he says, is ‘‘to make each of 
these great strong tubes perform the function of 
guiding the next length into its place, establishing 
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surface, where everything can be seen and kept 
under full control.” The details of the opera- 
tions of making connection between the lengths 
and lowering them to the bed of the sea were 
not clear to us further than that one end of 
a pair of tubes—they being laid in parallel each 
to accommodate an up and a down line respec- 
tively—is to be kept afloat while the other 
end is attached to the continuous line at the 
bottom of the sea. Thus the end of the com- 
pleted portion is kept afloat and the length con- 
sisting of a pair of tubes is towed out and the 
operation of joining up is performed on the sur- 
face. Reference was made to hinged joints, but 
we did not gather that these important details 
were fully worked out. The tubes are to besupported 
by piers, which have knife-edges so as to cut into 
the bottom. Sir Edward likened the operation of 
laying the tubes to the paying out of a huge cable 
link by link. The tubes are to be connected to- 
gether and will probably be 50 ft. apart. They are 
to be approximately 20 ft. in diameter and each 
length will be 300 ft. long. As the paper stated, 
the strain on the structure will be very great when 
a floating length of the tubes is attached and the tide 
is running, but he points out the enormous strength 
of a girder, placed horizontally, the two side 
members of which are tubes 20 ft. in diameter, 
and these sufficiently attached to each other 
50 ft. apart, or 70 ft. from centre to centre. The 
precise details, measurements, and scantlings of 
this novel construction, the author said, can only 
be determined after the line of the tube across the 
Channel has been very closely and carefully sur- 
veyed for depth, nature, and consistency of bottom, 
and tidal currents both at the surface and the 
bottom, and when the best position for each pier 
has been selected ; and for this reason the author 
did not present details to the Association. It was 
for the same reason that he abstained from giving 
an estimate of the cost, which he put down approxi- 
mately as between 12 and 15 millions sterling. 
This he based on the supposition that the cost of a 
rivetted steel tube would ” 151. per ton, the length 
of each of the two tubes 120,000 ft. The two tubes 
if approximately equivalent to a uniform thickness 
of 2 in. and 20 ft. in diameter, would cost about 
8 millions sterling, without webs, extras for piers, 
concrete, expenses of laying, engineers’ charges, inte- 
rest during construction, or other financial require- 
ments. A special point upon which the author in- 
sisted was that the tubes could be so easily destroyed 
by military operations that no additional outlay 
would be required for fortifications. When the 
tubes emerged from the sea they would be exposed 
to gun fire for a length of 3160 ft., and that in any 
part they would be exposed to torpedo attack. With 
regard to ventilation, reliance is placed upon the 
passage of the trains themselves to a large extent, 
as the traftic will always be in one direction. A 
tube of the diameter proposed, however, will allow 
enormously large clearance space regarding the 
train as a piston, and the author proposes to throw 
out wings from the engines in order to better carry 
the air along. If other ventilation should be 
thought necessary, it is 2 ete to fit up a ventilat- 
ing station on the line, with steam engines and air 
pumps, the foul air being forced through non-return 
valves into the sea. 

The President, in opening the discussion, said that 
so many problems were involved in the proposal 
that he would ask speakers to confine themselves 
to the purely engineering aspect of the case, and 
especially not trench upon domain of other sections 
of the Association by introducing the financial or 
political aspects of the question ; a request with 
which speakers were obviously not able to alto- 
gether comply in so far as the money problem was 
concerned, for that naturally is at the root of the 
proposal, and was referred to in the paper. 

Mr. Abernethy was the first speaker, but unfor- 
tunately he was very imperfectly heard ; and it 
may be stated that the room allotted to Section G 
is one of the very worst in the matter of acoustics 
in which it has ever been our duty to listen. We 
gathered, however, that the speaker was of opinion 
that the author was much too low in his estimate 
of cust ; and that he far preferred Sir John Fowler’s 
plan of building steamers big enough to take a 
whole train on board, and deepening the harbours 
to a degree necessary for admitting these larger 
vessels. 

Mr. J. H. Greathead, who rose in response to a 
request from the chair, said he thought that, even 
on the author’s figures, the cost was out of all 
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proportion to the work proposed to be done. A 
tunnel through the chalk would cost from 4,000,000. | 
to 5,000,000/., and the balance between the two 
amounts would provide for ample military defences. 
He thought, however, that the money would never 
be subscribed for such a scheme. The question of | 
ventilation had been referred to, and mention had 
been made of the experience gained in the City | 
and South London Railway. That, it was true, had | 
been satisfactory, but he doubted if a tube 20 miles | 
long could be satisfactorily ventilated with ordinar 
locomotives used for traction. The City and South 


London Railway is less than 3} miles long, and has 
four stations which afford ventilating shafts. 
Professor Fitzgerald described at some length a_ 
submarine railway of somewhat the same nature | 
as that described by the author which had been 
proposed for connecting Ireland to Great Bricain 


at the north part of St. George’s Channel. This 
was to consist of tubes that had a margin of flotation. 
They were to be kept from rising to the surface by 
means of steel wire guys, the anchorage being by 
blocks of concrete. There was to be an inner 





rectangular section tube inside a cylindrical tube, 


the space between being divided up with a cellular , 
structure, If this were filled there would still be an | 





2, 


excess of buoyancy. This railway would naturally 
be independent of the nature of the bottom. The 
guys, or anchoring cables, were to be in excess of 
the requirements for actual holding down, so that 
they might each in turn be renewed, or taken up 
and examined. This railway was at a uniform 
level of 60 ft. below the surface. The methods of 
joining up the lengths had not been thought out. 
The speaker had made a calculation of the power 
required to ventilate a tube of the dimensions 
given by the author, and he found that it would 
require an engine of 24,000 indicated horse-power. 
No saving would be obtained by using the train as 
a piston to drive along air. 

Mr. P. F. Nursey gave details of a sub-channel 
tube railway which he had designed some years ago. 

Sir Benjamin Baker said that the President had 
excluded the question of finance from the discus- 
sion, but it was impossible to approach a problem 
of this nature without first counting the cost. The 
author had said from 12 to 15 millions, but the 
railway companies had shown that if a million and 
a quarter were spent on harbour works that the 
trafic receipts would not pay interest on it. But 
he did not support Sir Edward’s estimate of cost. 
He had had some experience of subaqueous work, 
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and had_a wholesome respect for the power of 
water. Reference had been made to his connec- 
tion with the Channel Bridge scheme, and he would 
like to say a few words in connection with that 
matter. He had been consulted as to the pro- 
bability of the cost, and had gone into the figures. 
He had found those put forward by M. Schneider 
and M. Hersent to be accurate ; but he was of 
opinion that the Channel Bridge would never be 
built. The cost of that bridge would be 35 millions. 
If he were asked to give an estimate for Sir Edward 
Reed’s tubes he thought that his figures as to 
cost would work out more nearly double those of 
the author. He thought the Channel tubular rail- 
way was not an impossibility, and, indeed it had 
often been proposed before. 








In replying to the discussion Sir Edward Reed 
did not agree to what had been said about Sir John 
Fowler’s scheme of cross-channel vessels to carry 
whole trains. In the first case it did not solve the 
problem as the tubular railway did. There was 
always the probability of one of these large vessels 
being caught by fog, and he would like to know 
what would be said if a vessel with a complete 
train on board were wrecked or run down in a fog. 
For large steamers, too, large harbours would be 
required, and that would involve danger of invasion. 
Mr. Abernethy interposed that the harbours need 
not be large in area, it was only necessary that they 
should be deeper. With regard to what Professor 
Fitzgerald had said, he, Sir Edward, had years ago 
got out a scheme of the same nature, and had 





prepared drawings. These he had not sub- 
mitted as he had gone into the matter merely 
as a matter of exercise. He exclaimed against 
Sir Benjamin Baker reproaching him with the 
under-water difficulties of his plans, and was 
surprised that any one who had had his name 
connected with the Channel Bridge—where the 
under-water work was really appalling in its diffi- 
culties—should raise objections to the method of 
working proposed. Sir Edward next attacked the 
engineers present for not supporting his scheme, 
and fairly chaffed them in the most approved hus- 
tings style. Nothing is easier than to make Sec- 
tion G laugh—it roared when Sir Edward said 
Mr. Greathead might perhaps be blown up by 
dynamite—and some of the civil engineers joined 
in the laugh against themselves, Mr. Abernethy 
especially enjoying the joke. Others tried to look 
dignified, but only succeeded in looking glum. One 
eminent engineer attempted to appear oblivious to 
what was being said, and gazed at the ventilator in 
the roof with an elaborate pretence of unconscious- 
ness. It was very funny, Great George-street 
dignity being so ruffled, but of course it had 
nothing to do with the tubular railway, and was in 
questionable taste. It would be sad to see the dis- 
cussions in Section G brought down to the level of 
below-the-gangway form. 


Om EncInEs. 


The next paper was a contribution by Professor 
Robinson, of Nottingham, and was upon petroleum 
vil engines. After referring to the general prin- 
ciples which govern the design of oil engines, and 
mentioning the fact that Crossley Brothers are at 
work on an oil engine, the author went on to de- 
scribe a new form of the Priestman engine now 
being brought forward. In the Priestman spray 
maker and vaporiser a sprayed jet of oil is first 
broken up by compressed air playing on it in the 
inverted spray nozzle, then it is further mixed with 
air, heated and completely vaporised by the hot pro- 
ducts of combustion from the exhaust led round this 
vaporiser or mixing chamber, before being allowed 
to escape. This might be called a regenerator. 
The oil vapour thus thoroughly mixed with air in 
the proper proportions is drawn through an auto- 
matic suction valve into the engine cylinder by the 
piston in its forward stroke. The action of this 
spray maker will be seen by making the following 
experiment: First, turn off the air supply and a 
flame will not light the unbroken oil jet; next 
allow the air under pressure to break up and 
thoroughly spray the oil ; the vapour formed is so 
inimately mixed with air that it can easily be ignited, 
and burns with a bright flame. The author 
illustrated the facts by means of apparatus, 
By the governing arrangement adopted in the 
Priestman engine the amount of hydro-carbon is 
diminished or increased, together with the amount 
of air, so as to form a high explosive charge or a 
low one, according to the amount of work to be 
done by the engine. The air through the wing 
valve is rightly proportioned to mix with the oil 
which is allowed to pass through a V-shaped slot 
cut in a conical plug regulated by the governor. By 
this means there is a regular explosion and impulse 
every cycle, giving admirable regularity of running. 
The compressed charge is fired by an intermittent 
electric spark, made to play between ends of two 
platinum wires insulated by porcelain in the ignit- 
ing plug, and connected to an induction coil excited 
by a storage cell of about two volts, which has been 
known to work for more than 1100 hours. 
Here the author explained the action in a hori- 
zontal engine by reference to wall diagrams, and 
gave a description of a double cylinder vertical 
launch engine, specially designed for running at a 
high speed. Each cylinder of the launch engine 
is 7 in. in diameter by 7 in. stroke, and 
arranged to give an explosion or working 
stroke every revolution of the flywheel. These 
engines, the author stated, are working with 
good results in a small launch 28 ft. from 
stem to stern by 6 ft. 2 in. beam. The speed 
is 7 miles an hour. These engines are now in use 
on barges in canals, and also for deep-sea trawling. 
The horizontal type, of which drawings were shown, 
is self-contained, and adapted for isolated electric 
lighting installations and lighthouse work. It is 
used for pumping and hauling in collieries, and for 
rock-drilling in mines. The main object desired 
in oil engines is to prevent clogging in the cylin- 
der, so that the engine may run without attention 
or frequent cleaning. Thisis secured by thoroughly 
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mixing the air and vapour, so as always to form an 
explosive mixture which gives complete combustion 
and clean exhaust. During the compression of the 
charge before ignition a considerable proportion of 
the vapour comes into contact with the walls of the 
cylinder, condenses on them, and never gets 
burned, however useful it may be for lubrication. 
This was proved by comparing the pressure along 
the compression curves of the indicator diagrams, 
with the pressure obtained by experiment from 
each charge consisting of the explosive mixture 
.015 cubic inch of oil and 191 cubic inches 
of air at the same temperature. Taking the tem- 
perature of the charge 170 deg. Fahr. on entering 
the cylinder, the indicator diagram shows the 
highest pressure before ignition only 38 lb. per 
square inch. This is kept low for fear of much con- 
densation, as well as to give smooth running. In 
the gas engine we know that compression of the 
charge before ignition is essential to high efficiency, 
and similar considerations lead one to expect the 
same to hold true for oil engines. Indeed, by 
adding fresh air to the charge after leaving the 
vaporiser, and compressing more than usual, greater 
power or higher efliciency is obtained, but the tem- 
perature of the cylinder becomes too high for lubri- 
cation. An engine may be run with a special 
cylinder liner to withstand the high temperature 
due to the high compression used, but these are not 
the conditions for ordinary work. In fact for any 
particular oil experience must decide the degree of 
compression that gives best resuits as regards 
power and efticiency, consistent with economy and 
durability of engine. The author next referred to 
his investigation of the relation between the pres- 
sure and temperature of the vapours from different 
oils. His experiments proved that the law accord- 
ing to which the pressure of petroleum vapour 
varies with its temperature is represented by a 
perfectly regular curve for each oil. 

By far the simplest type of oil engine is that in 
which the oil is injected directly into compressed 
and heated air in a vessel which at once acts as 
vaporiser and combustion chamber. Such an oil 
engine is the invention of Mr. H. Akroyd Stuart, 
of Bletchley, and is now being made by Messrs. 
Hornsby and Sons, Grantham. A novel feature of 
this engine is that the ordinary gear for firing the 
charge by heated tube, flame, or electric spark is 
dispensed with altogether, and heavy intermediate 
oil is ignited and completely burned when injected 
into the compressed and heated air in the red-hot 
vaporiser. This chamber is heated up at start 
with a special oil lamp supplied with air blast by 
a small fan. Every charge of oil is forced, by means 
of a positive action oil pump, through a thin pipe 
and simple nozzle into the vaporiser at the proper 
moment for ignition, just after the hot air has been 
compressed and the piston is on the return stroke, 
The oil supply is regulated by a governor, whilst 
by using a large flywheel and high speed, about 210 
revolutions per minute, this engine runs very 
steadily. In a 6 horse-power engine during a run 
of about three hours, using oil of specific gravity 
.854, and flashing point 220 deg. Fahr., the con- 
— was less than a pint per brake horse-power 
per hour. Even heavier oils might be tried, the 
hot water from the water jacket going to warm up 
the heavy oil and keep it in a fluid state fit for use 
in winter. The action in the engine cylinder is 
here very different from that in the Priestman, in- 
asmuch as there is an excess of air in the cylinder, 
and this is compressed before the oil is injected. 
Consequently, the combustion is rapid and will be 
complete even when heavy oils of great heating 
power are used. However, since the air is dry, and 
there is no condensation of oil, the cylinder re- 
quires independent lubrication, as in the case of 
the gas engine. 

No discussion was taken on this paper as time 
was running short, and there was a good deal of 
business still remaining on the agenda. 


A Revotvine Water PuriFier. 

Dr. W. Anderson next read a paper in which he 
described his revolving water purifier. As we have 
so lately dealt with this subject, in connection with 
our report of the proceedings at the Health Con- 
gress, it is unnecessary we should again describe 
the apparatus. 


A Sreapy Pratrorm at Sra. 

Mr. Beauchamp Tower followed with a contribu- 
tion in which he described certain additions he had 
made to his device, in which, by hydraulic power 
and gyroscopic control, he obtains a level platform, 





It will be remembered that the apparatus in question 
has already been described in a paper* read before 
the Institution of Naval Architects, and that this 
paper was also read again at Newcastle before 
Section G. Mr. Tower’s device is exceedingly 
ingenious, and certainly novel. It will find, 
doubtless, a useful place in certain naval positions, 
perhaps the chief being search-light mountings. 
It will be remembered that the apparatus consists 
of a water-driven gyroscope revolving in a hori- 
zontal plane on a spherical bearing, and directing 
the action of four cylinders hy means of an axial 
jet, so as to keep the gymbal-hung platform coaxial 
with the gyroscope. The gyroscope itself was 
caused to revolve in a horizontal plane by having 
its centre of gravity about .7 in. below its centre 
of suspension ; this caused it to act asa long-period 
conical pendulum. If it started with its axis out 
of the vertical, it would go through a gradually 
diminishing conical movement, which would be 
extinguished by the friction of the bearing. This 
acted very well in short waves; but in a long sea 
in the Channel after a westerly gale it was found 
that the time during which the horizontal force of 
each long wave was acting was suflicient to disturb 
the gyroscope about a degree. This led the author 
to make the following improvement. He lowered 
the centre of suspension of the gyroscope to the 
centre of gravity, and made four little pendulums, 
each 3 in. long, the weight of each bob being only 
.6 lb. These four pendulums are suspended from 
the bodies of the four cylinders, and press 
slightly little wheels on the ends of bell-crank arms 
on the rim of the gyroscope. They are arranged so 
that, should the gyroscope be out of the hori- 
zontal plane, these pendulums press on it in 
such a way as to cause it to become horizontal. 
In the old arrangement the end of the axial 
jet approached the zenith by a spiral path; in 
this improved arrangement it approaches it in a 
straight line, and, having reached it, has no 
oscillatory tendency to go beyond it; so that the 
time taken by the gyroscope in assuming the 
horizontal is much shorter than before. The 
disturbing effect of the horizontal forces of wave 
motion acting on the little pendulums is only about 
a twelfth of what it was when the whole gyroscope 
was a pendulum ; so that the longest waves pro- 
duce no sensible disturbance. The machine steadies 
up much quicker than before, and the slow wander- 
ing of the zero through a degree or two has entirely 
disappeared. 

The other improvement is the addition of what 
Mr. Tower calls the correcting cylinder. In the 
original arrangement a certain small, lagging- 
behind error must exist, owing to the necessary 
departure of the centre of the ports from the centre 
of the axial jet, in order that the necessary filling 
and emptying of the cylinders should be performed. 
The author endeavoured at first to diminish this 
error as much as possible by enlarging the area of 
the jet and ports relatively to the area of the 
cylinders, but found a tendency toa hunting oscil- 
lation if this was carried too far. He then con- 
structed the correcting cylinder, which has entirely 
removed this error. In the thickness of the parti- 
tion between each pair of ports are two other 
ports, which are merely narrow slits connected 
by small pipes, one to one end, and the other to 
the other end of a double-acting cylinder, having a 
piston held in mid-stroke between two stiff, spiral 
springs, the piston-rod having the elevating screw of 
the gun on the top of it. Supposing the centre of the 
ports to have departed one degree from the centre of 
the axial jet, one of these narrow-slit ports will in 
consequence be more covered by the jet, while the 
other is less covered, and the consequent difference 
of pressure, acting on the piston and springs in 
the correcting cylinder, will cause the level to be 
altered one degree, so that the axis of agun mounted 
on the apparatus is still at right angles to the axis 
of the gyroscope. Thus a correction is applied to 
the gun to compensate for any error in horizontality 
of the platform, whether caused by the lagging 
behind of the platform over the jet due to motion, 
or to a disturbing statical movement applied to the 
platform. 

A discussion followed the reading of Mr. Tower’s 
paper, but nothing of especial interest was said. 


Coat Tips. 


Two papers on coal tips were the next items in 
the list. The first was by Messrs. Fielding and 


* See ENGINEERING, vol. xlvii., page 409. 





Platt and the second by Mr. F. Walker. Neither 
of these was read, but in their place Mr. §, 
Hunter described the action of some models of 
Lewis and Hunter’s system of coaling ship. The 
models were small and could not be seen in detail 
from a distance, but fortunately the audience was 
small also, so that every one could get close up. _ It 
would be impossible to give an idea of this appa- 
ratus without the.aid of the models or. diagrams, 
and we will, therefore, leave the matter for the 
present. 
PortLanD CEMENT. 

Mr. Faija next read a long paper, which might 
be better described as a ‘‘ Treatise on Portland 
Cement.” We could not do justice to so complete 
a work in this necessarily imperfect account of the 
meeting. 


TRANSMISSION OF PowER BY COMPRESSED AIR, 


An interesting paper ‘‘On the Compound Prin- 
ciple in the Transmission of Power by Compressed 
Air,” contributed by Professor A. C. Elliott, was 
next on the list. The author first pointed out 
that the heat dissipated in a compressed air 
transmission system is a waste product, but 
the loss is a minimum when the compression is 
performed isothermally. Isothermal compression, 
however, has never been successfully carried out. 
He therefore, proposes the principle of intermediate 
cooling, the compression being effected in two or 
more successive stages by a compressor with a 
corresponding number of properly proportioned 
cylinders connected by receivers, forming a mecha: 
nism analogous, as the case may be, with a com- 
pound, a triple, or a quadruple-expansion steam 
engine worked, as it were, in the reverse direction. 
The outstanding point of difference is that each 
receiver is provided with a jet, or, preferably, 
surface cooling arrangement, by which the tempera- 
ture of the air as it leaves the receiver is brought 
nearly to equality with that of the atmosphere. 
There is practically no difticulty in effecting this 
cooling, because the size and surface of the receivers 
are at disposal. The result to be expected is either 
with the same pressure a substantial gain in efli- 
ciency ; or with a higher pressure and the same 
efficiency a reduction in the size of the supply pipes 
and the plant generally. Another point claimed 
is that if surface cooling be adopted in the receivers, 
trouble from the formation of ice in the exhaust 
passages of the motors will vanish. The compound 
(or two-stage) compressor had been suggested pre- 
viously by Professor Riedler in connection with the 
Popp installation in Paris. But he in turn had 
been anticipated by Mr. Morrison, the manager of 
the Marquis of Lothian’s colliery at Newbattle, near 
Edinburgh. It occurred to the author that, as the 
compression-line on the combined diagram could be 
made up of discontinuous parts of adiabatics 
hugging the ideal isothermal curve, by the devices 
of a multiple-cylinder compressor and intermediate 
cooling, so the expansion-line of a motor could be 
made to hug the ideal isothermal curve by very 
similar means. The maximum economy is obtained 
in a compound, triple, or quadruple compressor 
when the total horse-power is equally distributed 
among the cylinders. A similar statement applies 
to multiple-expansion motors. 

For the purposes of an example designed to 
show the value of the compound principle, the 
author had assumed the pressure of six atmospheres 
absolute—and made allowances for all losses on the 
scale that Professor Kennedy found them to exist 
in the present machinery at Paris over a distance of 
four miles. The efficiency of the system is taken 
to be the ratio of the indicated-horse power in the 
motor cylinders to the indicated horse-power in the 
steam cylinders of the compressor. The following 
were quoted in the papers as typical results : 

Efficiency 

per Cent. 
Simple compressor and simple motor ..- 39.1 
Compound compressor and simple motor ... 44.9 
ie os compound motor 50.7 
Triple compressor and triple motor ... . 55.3 

There was no discussion on Dr. Elliott’s paper, 
the hour being very late. A paper by Mr. H 
Davey on “‘Sinking Wells and Shafts” was, at the 
author’s request, taken as read, and the Section 
then adjourned until the following Monday, there 
being no Saturday sitting. 

(To be continued.) 





Coat in IpAno.—A 15-ft. vein of coal has been struck 
within three miles of Montpelier, Idaho, 
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THE LOS ANGELES CABLE RAILWAY. 

One of the most extensive cable-worked railroads in 
operation, is that of Los Angeles, California, its length 
being about twenty-one miles of single track, worked 
by three power stations, all similar ia design. In con- 
nection with this road, and serving as feeders, are 
twenty-four miles of horse-worked lines. The gauge 
is 3 ft. 6in., and the rai's, which are of steel, 40 1b. to 
the yard, are carried on iron sleepers. The channel in 
which the cable travels is made of cement concrete, 
and the slot rails on the top are of steel, and weigh 
49lb. per yard. The works on this line are of con- 
siderable interest, and include three viaducts, while 
the curves are numerous. One of the viaducts carries 
the line over the Santa Fé Railroad and the Los Angeles 
River, and is of considerable dimensions. The most 
important viaduct is that over San Fernando-street, and 
of which several views are given on pages 236 and 237. 

The purpose of this structure is to carry the cable 
lines over the Southern Pacific Railway Company’s 
yards. The plans for it were prepared by Mr. S. G. 
‘Artingstall, of Chicago, and a remarkable feature about 
it is that the road is supported on single columns. 
This form of construction was necessitated because of 
a refusal on the part of both the Southern Pacific Rail- 
read Company and the city authorities, to permit the 
planting of posts where they would have been neces- 
sary if double columns had been used; and we 
believe that this viaduct is the only instance in exist- 
ence where two tracks are carried on single columns, 
although in certain parts of the elevated railway struc- 
ture in New York a single track is thus supported, 
The length of this viaduct is 1535 ft., of which 50 ft. 
at each end are occupied by concrete approaches, 
and the remaining 1435 ft. represent the length of the 
metal work. The viaduct affords no thoroughfare 
except for the cable cars, and in fact no other vehicles 
could travel over it, as the roadway is all open work. 
The height from the ground to the rail level is 
23 ft. 9in., and the width between handrails is 25 ft. 
The main posts are 5 ft. wide at the ground line, taper- 
ing to 3ft. at a height of 14 ft. above ground, and are 
22ft. long. There are 19 main posts, each weighing 
44 tons, and 10 smaller posts, 12 in. square and 20 ft. 
6 in. long, making 29 posts inall. The ruling span is 
50 ft., but there are two spans of 55 ft., three of 40 ft., 
one of 39 ft., and one of 20ft. The main trusses are 
of the Warren type, 4 ft. deep, and weighing 1001b. 
per running foot. The approaches are built of 15 I 
beams, each 25 ft. long, and weighing 50 lb. per foot. 
The foundation for each main foot is a solid concrete 
block 15 ft. long, 6 ft. wide, and 5 ft. 6 in. deep. 
Those for the smaller posts measure 3 ft. every way. 
The concrete part of the approaches is 8 ft. high at 
the highest point and 19 ft. wide. The grade on the 
approaches is about 18 percent. There are two curves 
on the viaduct, each of 60 ft. radius to the centre line, 
and at these points there are braced posts to take the 
strain, and the tracks are also carried on double posts 
at these points as well as at the approaches, as a pre- 
cautionary measure. 

Figs. 2 and 3 are perspective views of different parts 
of this viaduct and give a good idea of the construc- 
tion, while Figs. 4 and 5 are details of the standards 
and superstructure. 

The entire length of the straight surface tracks of 
the cable line is 99,328 ft. ; of the viaducts, 4250 ft. ; 
of bridges, 2124 ft. ; of curves, 2010ft.; and of the 
pits, 562 ft. ; making a total of 108,274 ft. of track, 
or rather over 204 miles, and the construction required 
1444 tons of track and slot rails and 2919 tons of iron 
sleepers. 

As already stated, there are three power stations 
on the system, all similar in arrangement; they 
were completed by Messrs. Fraser and Chalmers, of 
Chicago, who have supplied engines to several of the 
cable companies in that city. The engines in the 
Los Angeles stations are compound, the high-pres- 
sure cylinder being 26 in. in diameter, and the low- 
pressure 42 in. in diameter; the stroke is 48 in. 
They are intended to develop 700 horse-power at a 
speed of 75 revolutions per minute. The high and low- 
| abet cylinders are set side by side and the distance 

etween centres is 10 ft. ; the total length of built-up 
crankshaft is 4 in. over 14ft. ‘he flywheel is 14 ft. 
in diameter with rim of 14 in. face by 18 in. deep and 
weighs 36,000 Ib. 

The first driving shaft of the winding machinery is 
18 ft. 24in. long, with two journals at the ends and 
one in the centre between the driving rope pulleys. 
In the bosses of these pulleys the shaft is swelled to 
16 in. in diameter. The rope wheels, which are two 
in number, are 6 ft. 1{ in. pitch diameter; they are 
made in halves and are each grooved for fourteen 2-in. 
cotton ropes, the power of the engines being trans- 
mitted to the driven wheels by asystem of endless rope 
transmission instead of by gearing. The large or 
driven rope wheels on the main rope shaft are 25 ft. in 
diameter, built up of ten segments each, with a hollow 
boss in one piece and ten hollow arms of elliptical 
section. The shaft which carries these wheels is 


16 ft. 14 in. long, the diameter in the boss of the wheels 








being 194in. This shaft is coupled at each end to the 
winding shafts, which are 11 ft. 10} in. long, 17 in. in 
diameter in the centre, and 15 in. at the bosses of the 
overhung rope drums. These latter are mounted on 
each end of the winding shaft, and each has two 
grooves for 2-in. cotton ropes, their diameter measured 
to the centre of the rope being 15ft. They drive 
two other rope wheels or “‘idlers,” which are mounted 
on their own shaft; these idlers are of | in. less dia- 
meter than the driving rope drums, and the purpose 
of this is always to keep the cotton ropes taut, so that 
the cable itself may not have to perform any of the 
work of rotating the idler wheels, the necessary 
amount of slip required, as these slightly smaller 
wheels gain on the drivers, being provided for in the 
clutches with which the cable drums are driven. The 
cable drums are loose on the extended bosses of the 
rope wheels, and are held to these wheels by friction 
discs, which are tightened up by eight screws and 
handwheels in each drum. ‘The cable drums on the 
winding shaft are 13 ft. in diameter with five grooves 
each for 1}in. cable, and those on the driven shaft are 
of the same diameter, but with four grooves in each. 
The cable speed corresponding to 75 revolutions per 
minute of the engines is 84 milesanhour. We believe 
that this machinery is working in a very satisfactory 
manner, and that it reflects much credit on its builders, 
Messrs. Fraser and Chalmers. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 20, 1891. 

Tuts week’s reports in the business world of the 
United States all chronicle a little improvement over 
that noted last week. Things are taking a somewhat 
encouraging course, we are glad to be able to say, and 
we trust and think this improvement will continue. 
In the iron trade alone there is a somewhat better 
feeling than has prevailed for some little time past, 
and this we feel will continue. The moving of the 
heavy crops from the west will increase traffic, and 
have a good effect upon business generally throughout 
the world. Pig iron is being taken a little more freely, 
and at usual quotations for standard brands; what 
low grades are being inquired for are at slightly lower 
prices than are offered. Muck bars are not in a very 
satisfactory condition, prices being irregular, and only 
small orders being placed. The output has been re- 
tarded by the hot weather of the past few days, and 
this is a favourable sign to holders, especially if this 
warm weather should continue, which, at the present, 
it is likely todo. Some thin sheets are also selling, 
with more heavy sheets going and at old prices. There 
are indications of a much better demand for billets and 
slabs in the near future, and we trust to see some 
signs of this in the receipt of large orders, very soon. 
We cannot note the placing of any large orders for 
wrought-iron pipe, structural material, bars or plates 
at this time, but the outlook in all directions is better 
than for some weeks past, and hopes are entertained 
of a bright fall and winter trade. 








MR. ROBERT MANSEL’S “LAW OF 
STEAMSHIP PROPULSION.” 
To THE Eprror OF ENGINEERING. 

Srr,—Mr. Mansel is very persevering with his method 
regarding the resistance of ships, but there are probably 
others besides myself who think it yet remains for him to 
show that it is applicable to all ships at all usual speeds. 

If he can do this so that the rule can be relied on, its 
value would be apparent, but it is dcubtful if his method 
would stand this; in fact, he appears to be aware himself 
of its defectiveness, as in his letter published in your 
issue of March 6, 1891, he writes: ‘* It must be remem- 
bered a and X are not absolute, but conditioned con- 





the usual curves in a form approximating ;to a straight 
line, there is little doubt, but that it can relied on in 
all instances for practical use, still requires to be demon- 
strated. 

In order to test the method I applied it to the progres- 
sive trials of the steam yachts a. Oriental, and 
Primrose, the following particulars of which I extract 

















from Mr. Dixon Kemp’s *‘ Yacht Architecture.” 
‘* Mazeppa.” | ** Oriental.” ** Primrose.” 
Speed Ge | 7 . oa aie 
mo | LH.P.| & | 1.H.P.| %& 1 H.P. 
5 | Log- wi +«| Log "| wi | Log — 
a | © Speed st a . Speed a | . Speed 
knots } | | 
5 40 | -903 24 -681 15 477 
6 55 | -962 35 | -766 | 2 -602 
7 76 | = 1.036 54 | 887 | 37 | 723 
8 100 | 1,097 82 1.011 56 | 845 
9 140 1.192 126 | 1.146 101* 1.045 
10 196 1.292 196 | 1.292 152 1.182 
11 306 | 1.444 306 1.444 220 1.301 
11.5 375 1.513 375 1.573 





* For 9.1 knots. 


The basis of Mr. Mansel’s method is defined by him as 
follows: ‘The logarithms of the ratio of the power 
to the speed drawn as ordinates to the speed laid off as 
abscisse will range in a straight line inclined to the axis.” 

Now if a diagram be constructed from the above 
figures in accordance with this rule it will be seen that in 
neither case is the result a straight line. 

Mr. Mansel may perhaps maintain that this is due to 
errors of observation or computation of speed or power. 

While it. cannot but be admitted that such errors may 
and probably do exist, this does not justify the assumption 
that the true results would accord with Mr. Mansel’s 
preconceived theory. 

In order to avoid the uncertainty which attaches to 
all steamer trials owing to the number of variable factors 
concerned, I next took the result of some of the late Mr. 

Wm. Froude’s model experiments which, having been 
conducted with scientific accuracy, constitute probably 
some of the most reliable data of which we are possessed, 
for the purpose of testing the truth of Mr. Mansel’s 
theory. 

For the particulars below I am again indebted to 
Dixon Kemp’s ‘‘ Yacht Architecture.” The resistances 
are for ships of practically equal displacement, and are 
stated in tons, which, for convenience, I have converted 
below into horse-power. 

Constructing a diagram as before, the lines connecting 


the points of the ordinates ( log =— ) of each model 
8 


pe 
do not, it will be seen, support Mr. Mansel’s position. The 
line of model ‘‘ B” is the only one which closely approxi- 
mates to a stra‘ght line; the other lines vary more or 
less and in places apparently form curves of contrary 
flexure. The diagram should be drawn on a tolerably 
large scale. 

In bringing forward these difficulties which prevent me 
from accepting Mr, Mansel’s method, I may state that I 
have every sympathy with the attempt to represent the 
usual speed and resistance curve in the form of a straight 
line. If this could be accomplished so that given for any 
vessel two known speeds and resistances, a straight line 


connecting the points of the ordinates (108 — 

speed 
would give the means of ascertaining the resistances for 
all other speeds, the gain would be definite. 

Mr. Mansel has shown that in certain instances which 
he brings forward his method ety attains this 
object, but he has not shown that the rule can be applied 
to all other vessels with equally true results; and the 
facts I have brought to notice appear to render this 
doubtful. 

Until it is proved that the ‘‘ so-called” law covers all 
the known facts, Mr. Mansel can hardly expect his method 
to be generally accepted. 

Yours truly, 
A 

















stants, and according to circumstances may present one, E. J. 
—— a F 
A B. | C. D. E. 
| wp. |. HP. H.P. ‘tog HP. 
EP Log H.P. H.P. Log _H-P. . Log *:_| H.P re H.P. Log 
| peed. 1 “8 Speed. | | “°S Speed. Speed |S Speed. 
knots | > 
5 | 9.62 -2842 9.96 -2994 9.96 -2994 | 9.28 -2684 9.28 -2684 
6 12.14 | = .4805 18.55 .4903 18.14 4805 | 1732 .4603 16.49 4891 
7 33.2 | .6760 32.3 16641 | 29.82 | .6204 | 28.86 .6152 25.5 .5613 
8 62.12 -8901 57.72 -8582 | 48.93 -7864 | 47.85 -7766 41.23 -7121 
8} 85.28 1.0014 76.51 .9543 64 83 .8824 61.91 | .8624 49.65 -7665 
9 122.4 1.1335 100 8 10492 | 8658 -9832 7978 | 9476 60.61 | .8283 
9} 181.5 1.2811 137.7 1.1613 124.3 | 1.1158 104.45 | 1.0412 75.08 | .8977 
| 








two, or three sets of values in the same vessel ; each set 
extending over a special adjacent range of speeds.” 

Now, without discussing whether this sudden jum 
from one so-called ‘‘ constant” to another accords wit 
facts, I would point out that even supposing it to do so, 
it would still be necessary to devise another rule, show- 
ing at what speeds the ‘“‘constants” change. If this in- 
formation can only be derived from the results of actual 
trial, then we are no better off than we were before, with 
the assistance merely of the ordinary speed and resistance 
curves. 

That Mr. Mansel’s method has a tendency to represent 








COAL IN CHINA. 
To THE EpiToR oF ENGINEERING. 

S1r.—Some time past I read an extract from an address 
on ** The Smokeless Coal of Tonquin” in your columns. 
I inclose a cutting from the China Mail giving the views 
of an “‘Investor,” and I venture to think the opinions 
expressed in the letter will be borne out by every qualified 

engineer who has tried to burn this coal. 
It was tried on a powerful river steamer, but the results 
were in the run from Hong Kong to Canton (a 7-hour run 
only) that the firebars of the steamer were ruined, and the 
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experiment of trying to burn this coal again is not likely 
to be tried by this company. Further, our sugar fac- 
tories, ice, dock, rope, brick, and other local enterprises, 
have all tried this coal, but I think I can safely assert the 
have all found one trial enough to prove the unsuitable- 
ness of this coal for steaming purposes. 

I am well aware of the high repute your journal pos- 
sesses, and therefore I think you would do well to quote 
some part of ‘‘Investor’s” letter to put others on their 
guard before putting capital into a concern which, although 
it did reach a premium of some 600 per eent., has not yet 
produced a steaming coal that deserves the name. 

If a cheap coal could be found so near Hong Kong as 
Tonquin is, its sale or consumption would be enormous 
with our yearly tonnage of some seven millions. Hong 
Kong has suffered from the floating of companies some- 
what severely, and in none more so than this, I think. 
The company was formed some three years ago; its 
capital has been used and debentures issued for 600,000 
dols. ; still no dividend or satisfactory results. 

Yours, 
Hone Kone MeErcuant. 

P.S.—Don’t confuse the Donc Trien coal mines, which 
have long produced good steaming coal. 

Bank-buildings, July 9, 1891. 





LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Helene, which has been built 
for Captain Saliaris, of Chios, Greece, by Messrs. Sir 
Raylton Dixon and Co., Middlesbrough, was taken out 
for her trial run on Wednesday afternoon, the 19th inst. 
Her dimensions are: Length over all, 249 ft. 9 in. ; 
breadth, 34 ft. Gin. ; depth moulded, 18 ft. 1 in., with a 
deadweight carrying capacity of about 2000 tons at 
17 ft. 3 in. draught. Her engines, which have been fitted 
by Mr. John Dickinson, of Sunderland, have cylinders 
18} in., 30 in., 49 in., by 33 in. stroke. A speed of over 
11 knots was developed. 

On Wednesday, August 19, the s.s. Inchbarra pro- 
ceeded on her trial trip in Hartlepool Bay. This 
vessel is one of the largest ever built in the Hartlepools, 
being 376 ft. 6 in. long, 47 ft. in breadth, and 29 ft. 4 in. 
in depth. She has been built by Messrs. William 
Gray and Co., and is owned by Messrs. Hamilton, Fraser, 
and Co., of Liverpool. The vessel carries 6250 tons 
deadweight. and is provided with Central Marine Engine 
Works engines, having cylinders 27 in., 43 in., and 72 in. 
in diameter, with a stroke of 45in, The boilers are 
double-ended, made of steel, and intended for a workin 
pressure of 160 lb, per square inch, The vessel attained 
a speed of 124 knots per hour. On trial the engines per- 
formed in a perfectly satisfactory manner, there being no 
hitch of any kind whatever, and no heating in any of the 
working parts, although the trial was run entirely without 
the application of water to any bearings. 


On Thursday, August 20, the new steam trawler Fitzroy, 
which has just been completed by Messrs. Sir Raylton 
Dixon and Co., Middlesbrough, for Messrs. Ellis and 
Johnson, of Grimsby, was taken out from the Tees for 
her trial trip. This vessel is of the following dimensions: 
Length between perpendiculars, 96 ft.; breadth, 20 ft. 
5 in.; depth, moulded, 11 ft. Sin. Her engines have been 
fitted by the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland, having cylinders 11 in., 
17 in., 28 in. in diameter by 21 in. stroke; they worked 
very satisfactorily. 

There was launched from the yard of Messrs. William 
Doxford and Sons, Limited, Pallion, on the 20th 
inst. a four-masted sailing vessel, built to the order of 
Messrs. W. Thomas and Co., of Liverpool, of the follow- 
-< _rzzaas/ Length, 294 ft. ; breadth, 43 ft. ; depth, 
24 ft. 

On Thursday, the 20th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer built to the order of 
Messrs. R. Conaway and Co., of Liverpool. The vessel 
is 265 ft. between perpendiculars, 38 ft. broad, and 
19 ft. Gin. — moulded. Tri-compound engines are 
titted by the North-Eastern Marine Engineering Com- 
pany, Limited, of Wailsend-on-Tyne, having cylinders 
21 in., 34 in , and 56 in, in diameter, by 36 in. stroke. 

On Monday afternoon, August 24, the Blyth Shipbuild- 
ing Company, Limited, of Blyth, launched a spar deck 
steel passenger steamer built for foreign account through 
Mr. John White, of Great St. Helen’s, London. The 
vessel is 275 ft. long by 39 ft. bread and 223 ft. deep, and 
is built entirely of steel and to Lloyd’s highest class. 
The engines are being constructed by Messrs. Black, 
Hawthorn, and Co, of Gateshead-on-Tyne. The vessel 
will carry passengers and emigrants, 


There was launched on Monday, August 24, from the 
shipbuilding yard of Messrs, William Simons and Co., 
Renfrew, a steam hopper barge built to the order of Mr. 
Walter Peace, of London, agent for the Natal Harbour 
Board. The dimensions of the barge are 136 ft. long by 
24 ft. broad by 10 ft. deep, showing a carrying capacity 
of 350 tons. It is fitted with a set of triple-expansion 
engines of 500 indicated horse-power, and the boiler is 
of steel intended for a working pressure of 150 1b. per 
square inch. 





Pig 1x GerMANY.—The production of pig in the Zoll- 
verein in the first half of this year is estimated at 2,123,466 
tons. The corresponding output in the corresponding 
period of 1890 was 2,339,583 tons. 





TYRE-BORING MACHINE. 
CONSTRUCTED BY MESSRS. JAMES SPENCER AND CO., ENGINEERS, HOLLINWOOD. 


On the present page we illustrate a single tyre 
boring lathe, constructed by Messrs. James Spencer 
and Co., Chamber Iron Works, Hollinwood, near Man- 
chester, arranged to take in tyres up to 3 ft. 9 in. in 
diameter ; it is of massive design, and specially adapted 
for boring the tyres of carriage wheels, &c. The foun- 
dation plate or baseplate is a strong box casting, to let 
in flush with the floor, and planed on the top surface 
to carry the headtocks and compound slide rests. 

The headstock is bolted to the baseplate and fitted 
with a spindle of large diameter running in parallel 
gun-metal bearings, with loose caps to take up wear. 
On the end of the spindle is a faceplate 4 ft. 3 in. in 
diameter, with a worm driving wheel on the back. 
The faceplate is driven by a three-speed cone on the 
worm shaft, with «a hardened steel worm arranged 
to run in an oil well so as to keep it constantly lubri- 
cated. Hardened steel thrust washers are arranged 
to take the end thrust of the worm shaft. The face- 


plate is fitted with four case-hardened wrought-iron | a 


jaws, each adjustable by a steel chased screw to hold 
the tyres in — whilst being bored. 

A strong slide, carrying two compound slide rests, 
is arranged so that the tyres can be operated upon by 
two tools at the same time, one at the back and one at 
the front of the head, and each slide is provided with 
self-acting motion, worked from any position across 
the face of the plate. 





THE FRENCH NAVY.—No. XV. 
THE ‘‘ REDOUTABLE.” 


Tue central battery and barbette ship Redoutable, 
illustrated this week on page 244, forms part of the 
French Mediterranean squadron, and although launched 
as early as 1876 is still one of its most powerful ships. 
Below are some of the principal dimensions and parti- 
culars of this ironclad : 


Length ... 
Beam... 
Draught 
Displacement 
Crew 


318 ft. 2 in. 
6 


” ” 


25 ,, 6,, 
se ... 9200 tons 
= 706 officers and men 

The Redoutable is built partly of iron and partly of 
steel, and is similar in many respects to the ironclads | 
Devastation and Courbet of the same fleet, although | 
rather smaller. She is completely belted with 14-in. | 
armour, with a 15-in. backing, and has the central | 
battery armoured with plates of 94 in. in thickness. | 

The engines are two in number, horizontal, and of | 
the compound two-cylinder type, developing a horse- | 
power of 6071, which on the trial trip gave a speed of 
14.66 knots per hour. Five hundred and ten tons of 
coal are carried in the bunkers, which at a speed of 


10 knots should enable the ship to make a voyage | 


Mim, 
‘in 
um 


there are three masts with military tops carrying 
Hotchkiss revolver machine guns. 

The offensive power of the ship consists of seven 
breechloading rifled guns of 27 centimetres (10.63 in.), 
and weighing 24 tons each. Six breechloading rifled 
guns of 14 centimetres (5.51 in.), and quick-firing and 

| machine guns of the Hotchkiss systems. There are in 
addition four torpedo discharge tubes, two on each 
|side of the ship. The positions of the guns are as 
follows : Four of 27 centimetres in the central battery, 
two on each broadside; three 27-centimetre guns on 
the upper deck in barbettes, one on each side amid- 
ships, and one aft. The 14-centimetre guns are in 
various positions on the broadsides, and the machine 
| guns are fitted on deck, on the bridges, and in the 
military tops, four of them also being mounted on what 
is rather a novelty in naval construction, a gallery 
running round the outside of the funnel which was 
fitted when the ship was under repairs some months 





go. 

| There are three electric light ate, one forward 
| on the upper deck, one on the bridge just forward of 
| the funnel, and onein the mizen top. 





| Mont Branc.—M. Kiffel is stated to be supporting a 
| project for the erection of an observatory on the summit 
| of Mont Blanc. 


| Coat In SoutH AustTRALIA.—A seam of good commercial 
coal, 48 ft. thick, has been cut in Leigh’s Creek, on the 
Great Northern Railway of South Australia, at a depth 
of 1496 ft. The Commissioner of Lands has tested the 
coal. He says it burned well, though the flame did not 
| appear so great as that which comes from Newcastle coal. 
| Captain Russell, of Victoria, speaking as an expert, has 
| advised the South Australian Government that the 
Leigh’s Creek coal is of good commercial value, and suit- 
able for forge purposes, being free from sulphur. It is 
reported that indications of good coal have been dis- 
| covered near Saltia, eleven miles from Port Augusta. 


MonstTER OrE Docxs.—The ore docks of the Escanaba, 
| Iron Mountain, and Western Railroad Company are at 
| Escanaba, Michigan, about two miles north of the 
| Chicago and Nort -Western Railroad Company’s docks, 

at what is called North Escanaba. They are said to be the 
| largest inthe world. They were built in connection with 
the Escanaba, Iron Mountain, and Western Railroad, by a 
a syndicate for handling ore from the syndicate 
mains only, and in opposition to the Chicago and North- 
Western Railroad Company. The Escanaba, Iron Moun- 
tain, and Western Railroad runs nearly parallel to the 
Chicagoand North-Western Railroad from Iron Mountain 
to Florence, but its docks are now worked and controlled 
by the Chicago and North-Western Railroad. This 
latter company has completed a connection with the 
Escanaba, Gan Mountain, and Western Railroad, and 
will probably use it for loaded trains, and send the empty 
ones over the old line vid Powers, as the grades on the 


of 2800 knots. Torpedo defence netting is fitted, and | new line are much easier. 
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THE “DEMON” 
CONSTRUCTED BY 











Mr, P. Prrman, of Aubrey-road, Withington, Man- 
chester, is introducing under the above title a small 
water motor of which we give engravings on this page. 
The wheel is of the hurdy-gurdy type, with the 
buckets, which are of brass, fixed alternately on oppo- 
site sides of a thin sheet-iron disc, which is keyed to 
the driving shaft of the machine, as shown in Figs. 1 
and 2. Two jets shown in detail in Fig. 3 supply 
water to the buckets, and are attached to a cast-iron 
casing, which incloses the whole wheel and prevents 
any splashing of the water round the motor. The 
ends of the driving shaft are carried through the 
casing and bored to receive adjustable centres on 
which it runs. Lubrication is provided for by pierc- 
ing the centre with a small hole leading to an oil cup 
as shown in Fig. 4. This cup only requires re-filling 
every two or three days. The belt pulley is fixed by a 
set screw on one end of the driving shaft as shown in 
Fig. 2. The motor is adapted for all powers up to one 
horse-power, and is, we are informed, very steady in 
running. 








AUTOMATIC STARTING GEAR FOR GAS 
ENGINES. 

THE ordinary method of starting a gas engine by 
turning the flywheel until an explosion occurs involves 
considerable labour, especially in large engines. 
Various means have consequently been devised to 
render these engines self-starting, but they have not, 
as yet, come into general use, from the fact that they 
usually add to the bulk and expense of the plant, and 
are not in all cases to be relied upon to accomplish 
their object. Hence they are practically unknown in 
connection with engines of moderate power. We have, 
however, recently seen a self-starter, invented by Mr. 
F. W. Lanchester, and adopted by Messrs. T. B. 
Barker and Co., of Birmingham, in connection with 
their ‘‘ Forward” gas engine, which adds nothing either 
to the bulk or complexity of an engine, and which 
answers its purpose admirably, rendering the driver’s 
work as easy as with a steam engine. The method of 
operation is extremely simple. Gas is allowed to blow 
into and through the cylinder until an explosive 
mixture is created within it, the condition of 
the mixture being judged by the colour of the 
flame produced by allowing it to blow through 
an external pilot jet. At the right moment the 
gas is shut off and the flame strikes back through the 
blow-off cock, causing an explosion which starts the 
engine. The back stroke of the piston exhausts 


the gases, and the next stroke draws in a charge in 
the usual way; it also sucks in the pilot flame 
through the blow-off cock, and fires the charge, the 
engine thus working non-compressively on the Lenoir 
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cycle with an explosion every revolution. Under 
these conditions a speed of 120 revolutions per minute 
is gained in a few seconds. A certain speed, less than 
120 revolutions, however, is needed to insure a com- 
pressed charge exploding in an incandescent tube. 
When the requisite speed is attained the blow-off is 
closed, and the cam set to exhaust every second revolu- 





charge from the hot tube. In the diagram j is the gas 
nozzle, f the blow-through cock containing a lightly 
loaded non-return valve which closes at the explosion, 
d the outlet, c the pilot flame, / the gas pipe, ¢ the 
exhaust valve, m the exhaust cam. Fig. 2 is a fac- 








simile of a diagram from a 7 horse-power nominal For- 
ward gas engine (indicating 15 horse-power). a shows 
initial impulse given by a charge admitted by hand and 
timed by cutting off the gas; bcc! shows a series of 
impulses in which the charge is admitted in the ordi- 
nary manner (through feed and gas valves), and 
automatically timed by the change in the motion of the 
piston. Fig. 3 is taken from the same engine, allow- 
ing it to run at a speed of 160 to 165 revolutions per 
minute without compression and igniting charges with 
above-described starting gear. 

Besides having been applied to the Forward gas 
engines for over eighteen months the apparatus Ea 





tion ; the engine then works compressively and fires its | 14d 


amongst others now been at work on a 12 horse-power 
Crossley at Messrs. W. and T. Avery’s for twelve 
months without the least difficulty in any case being 
experienced at starting. It is also at work on two 
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12 horse-power Ottos (Crossley’s) at the Corporation 
Gas Works, Windsor-street, Birmingham. An engine 
fitted with the automatic starting gear is to be seen at 
Messrs. J. H. Ladd’s, 116, Queen Victoria-street, E.C. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—No business was done at 
the forenoon meeting of the “‘ ring” last Thursday, but 
at the afternoon meeting there was some pressure to sell 
both Cleveland and hematite iron, and between 6000 and 
7000 tons changed hands for periods ranging from twenty 
days toa mouth. Nothing was reported as having been 
done in Scotch iron all day. At the finish sellers’ quota- 
tions showed a rise of 4d. per ton in Scotch, but there 
were drops in the prices of Cleveland and hematite iron. 
The settlement prices at the close were—Scotch iron, 
47s. 44d. per ton; Cleveland, 393. 3d. ; hematite iron, 
48s. per ton. On Friday forenoon several transactions in 
Scotch pig iron warrants took place. The price advanced 
4 r ton, but the advance was afterwards lost. 
Cleveland warrants were at 4d. per ton above the finish- 
ing price on Thursday, but no business in hematite iron 
was reported. Scotch warrants changed hands in the 
afternoon at 47s. 34d. per ton, and Cleveland at 39s. 4d. 

er ton, but business in hematite iron was again a dead 
etter. The closing settlement prices were — Scotch 
iron, 47s. 6d. per ton; Cleveland, 39s. 44d.; hematite 
iron, 48s. 14d. per ton. The market was exceedingly 
uiet on Monday, the dealing in Scotch iron during 
the forenoon being restricted to one lot, and the price 
1d. per ton easier than at the close on Friday. There was 
a little inquiry for Cleveland iron, and the quotations 
were firmer, but no business was officially recorded. In 
hematite iron there were one or two transactions in the 
afternoon, and sellers’ price at the finish showed a decline 
of 14d. per ton. The settlement prices at the close were 
—Scotch iron, 47s. 14d. per ton; Cleveland, 39s. 44d. ; 
hematite iron, 48s. per ton. There was still no improve- 
ment shown in the pig-iron market yesterday. Only one 
transaction was reported, at 4d. per ton under the only 
sale of the preceding day, but the closing price was the 
same ason Monday. Hematite iron met with no business, 
but sellers were seeking 4d. per ton more, while buyers 
were at their Monday’s rates. Cleveland iron, which was 
not dealt in on Monday, wasin better demand yesterday, 
there a two lots at cash and one at three months. At 
the close the settlement prices were—Scotch iron, 47s. 14d. 
per ton; Cleveland, 39s. 74d. ; hematite, 48s. per ton. 
Business was done in Scotch warrants this forenoon at 
47s. 04d. per ton cash. Cleveland sold at 39s. 10d. per 
ton one month. There was no business in hematite iron. 
In the afternoon no transactions were reported in Scotch 
or hematite iron, but Cleveland warrants were at 
39s. 10s. cash, and at 39s. 9d. twenty-one days. Some 
of the special brands of makers’ iron are quoted 
at the following prices: Gartsherrie, Summerlee, and 
Calder No. 1, 57s. 6d. per ton; Coltness and Glengar- 
nock, 58s. 6d.; Langloan, 59s.; Shotts (shipped at Leith), 
59s. 6d.; Carron (shipped at Grangemouth), 62s. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 8313 tons, as compared with 11,687 tons in 
the corresponding week of last year. They included 450 tons 
for the United States, 975 tons for Canada, 200 tons for 
India, 370 tons for Australia, 1407 tons for Italy, 415 tons 
for Germany, 200 tons for Holland, 255 tons for China 
and Japan, smaller quantities for other countries, and 
3256 tons coastwise. There are now 72 blast furnaces in 
actual operation in Scotland, against 78 at this time last 
year. he stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
501,010 tons, as compared with 501,095 tons yesterday 








week, thus showing for the week a decrease of 85 tons, 
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Steel Company of Scot’and—No Dividend.—At a meet- 
ing of the directors of the Steel Company of Scotland, 
Limited, held to-day, the accounts for the year ending 
July 10 last were submitted, and as they showed a loss 
on the working it was resolved to recommend to the 
shareholders at the forthcoming annual meeting that no 
dividend be declared. Out of the previous year’s profits 
a dividend of 12} per cent. was declared. 


Scotch Cual Trade.—The tone of the coal trade is 
characterised by considerable firmness this week, due to 
the great shortness of supply arising out of the scarcity of 
wagons experienced by nearly all the collieries. It 
appears that owing to the great falling-off in the demand 
for dross the collieries have not been able to get the use 
of a great many of those wagons at present filled with 
dross. The arrival of two or three boats is therefore quite 
sufficient to create a good demand for coal. One exporter 
had to send off a boat short by 100 tons of her coal cargo, 
while he could not get an ounce for another unless at a 
good advance in price. There has consequently been a 
rise of 3d. per ton in main coal on the week, the quotation 
now being 8s. to 8s. 3d. ; ell is quoted 93. to 9s. 3d., and 
splint 9s. There has been some talk about raising the 
price of household coals, but no decision has yet been 
arrived at on the subject. The shipments from all Scotch 
ports for the past week were 145,164 tons, against 162,045 
in the corresponding week of 1890. 

The Dundee Coal Analyst at Work.—On Monday, ata 
meeting of the Works Committee of the Dundee Gas 
Commission, it was resolved to reject 2000 tons of cannel 
coal which had been contracted for, in consequence of the 
mineral not having come uptothe ana'ytical test prescribed 
in the terms of the contract. It is stated that another 
contractor has been warned that if the coal which he is 
supplying does not improve in quality the agreement be- 
tween him and the commissioners may be cancelled. 

West Highland Railway.—The negotiations between 
the contractors for the new railway extending from 
Craigendoran (Helensburgh), on the Clyde, into Inver- 
ness-shire, and the directors of the railway company, are 
reported to be tending towards a settlement. Messrs. 
Lucas and Aird have arranged to continue operations in 
the mean time, and no further discharge of workmen 
will take place for the present. 


Crieff and Comrie Railway.—The construction of this 
line of railway from the town of Crieff to the village of 
Comrie, which was commenced last February, is making 
rapid progress. The railway is about 64 miles in length, 
and will form what will ultimately, it 1s contemplated, 
be a most important link in a direct chain of communi- 
cation between the east and west coasts of Scotland—or, 
in other words, from Dundee to Oban. Messrs. Mackay 
are the contractors, and Mr. J. W. Moncur, Perth, is the 
resident engineer. 


Inspection of Clyde Trustees’ Works.—The annual in- 
spection of the works under their charge was made 
yesterday afternoon, and it was followed by the annual 


dinner in the evening in the trustees’ own hall. One im- 
portant fact mentioned during the day was that the 
trustees intend to construct a graving dock 900 ft. in 
length and 80ft. wide at the entrance gates. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown rather a 
more buoyant tone. The best descriptions have been 
making 143. 3d. to 14s. 9d. per ton, while secondary 
qualities have ranged from 12s. 6d. to 13s. 3d. per ton. 
‘here has been a steady demand for patent fuel ; the best 
brands have ranged from 12s. 6d. to 13s. 3d. per ton. 
Coke has shown scarcely any change, foundry qualities 
making 19s. 6d. to 20s., and furnace ditto 18s. per ton. 


Barry Dock and Railways.—The half-yearly meeting of 
this company was held at Cardiff on Friday, Lord Wind- 
sor in the chair. The chairman, in moving the adoption 
of the directors’ report, said the commercial graving dock 
commenced by the company was progressing, Contracts 
for the masonry, as aolas for twocaissons, had been let. 
as well as one for the pumping machinery. With regard 
to a low-water lock or entrance to the dock, the directors 
considered that the time had arrived when a second 
entrance should be made. A low-water entrance would 
not only be the means of bringing increased trade to 
the dock, but it would also be of great advantage in 
ease of any accident to the present entrance. The 
directors attached considerable importance to the clauses 
in an Act obtained last session, which gave the compan 
running powers over the Great Western Railway, wit 
a terminus near the Exchange at the Cardiff Docks. The 
change in the company's name from the ‘* Barry Dock 
and SD odwess Company ” to the ‘‘ Barry Railway Com- 
vany” would, no doubt, be generally approved. Mr. 
Hood, vice-chairman, stated that improvements at the 
dock, were proceeding. The company had two movable 
tips and others were about to be constructed, so that a 
vessel could be loaded from two tips at the same time. 
These, with other improvements, would soon enable the 
company to ship from 5,000,000 tons to 6,000,C00 tons of 
coal per annum. The report was adopted and a dividend 
was declared at the rate of 11 per cent. per annum. 


Clearances from Cardiff.—Cardiff now ranks as the first 
port of the United Kingdom for shipping cleared with 
cargoes to foreign countries and British possessions. The 
clearances last year from Cardiff were 5,498,266 tons, 
as compared with 5,027,777 tons cleared from London 
and 4,869,773 tons cleared from Liverpool. The exports 
of coal from Cardiff in 1840 were 3312 tons; in 1860, 
1,142,366 tons; in 1:80, 4,997,450 tons; and in 1890, 
9,481,802 tons. 


South Wales Coal..-The quantity of coal raised ls‘ 





year from the South Wales field was 29,415,085 tons, as ' 


compared with 21,165,580 tons in 1880. Glamorganshire 
figured in last year’s output for 21,426,115 tons, as com- 
ared with 15,327,096 tons in 1880; and Monmouthshire, 
— tons, as compared with 5,039,549 tons in 
Mardy —Preparations are being made by Lockett’s 
Merthyr Colliery Company for sinking a new upcast shaft 
at Mardy, in the Rhondda Vach Valley, about a mile 
above the present colliery of the company. For the last 
ten months extensive building operations have been going 
on in the neighbourhood of Mardy. 


Gas at Bridgend.—The directors of the Bridgend Gas 
and Water Company have issued their report for the 
half-year ending June 30. They express their regret that 
in consequence principally of the high price of coal, the 
profit on the half-year’s working is not sufficient to pay 
the customary rate of dividend, viz., 5 per cent. per 
annum. They feel justified, however, in drawing from 
the reserve account sufficient to cover all preferential 
charges and to pay a dividend on the ordinary shares at 
the rate of 4 per cent. per annum. The directors feel 
obliged to raise the price of gas to the extent of 6d. per 
1000 cubic feet as from October 1. 


Newport Tramways.—The report of the directors of the 
Newp.rt Tramways Company has been issued. The 
directors propose a dividend of 11 per cent., putting 200/. 
to the reserve fund and carrying 326l. 4s. 9d. forward. 
Additional horse stock and additional rolling stock have 
been provided out of revenue. The revenue during the 
past year was sufficient to pay a dividend of 20 per cent. 


Rhondda and Swansea Bay Railway.—The directors 
recommend a dividend upon the ordinary share capital at 
the rate of # percent. per annum. The directors observe: 
“Through traffic from the Rhondda Valley has been 
greatly hampered in consequence of the failure to agree 
upon satisfactory rates and facilities. It is hoped that 
arrangements will now be made leading to a material 
increase of traffic from that district. The directors feel 
confident that their action in applying to Parliament last 
session will result in the near future in giving direct 
access to Swansea by means of a line crossing the heath 
The line from Aberavon to Port Talbot Dock Station has 
been opened for traffic, 


Milford Docks.—The directors of the Milford. Dock 
Company have issued their ok for the half-year ending 
June 30. They observe: ‘‘The local business of the 
docks is progressing satisfactorily, for although the 
receipts from the fish traffic, owing to bad weather, show 
a small diminution for the six months, as compared with 
the same period of 1890, the returns for July and August 
point to a large increase in the tonnage for the year. The 
prospects of the company, with regard to the attainment 
of Transatlantic traffic, have not materially changed, but 
the company’s representative is still in America pursuing 
negotiations with that object. The Mercantile Marine 
Department of the Board of Trade has established an 
office on the docks.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIbDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday our weekly 
market was pretty numerously attended, and though the 
amount of business transacted was not large a good few 
small parcels changed hands, and the tone of the market 
was undoubtedly better than it has been for some time 
past. There were several inquiries for forward delivery 
and one or two small contracts were entered into, but 
buyers, as a rule, were shy about doing business ahead, 
still opining that by waiting a little while they will be 
able to purchase iron at a cheaper rate than is at present 
quoted. Sellers were very firm and some of them were 
by no means anxious to do business. Several lots of 
No. 3 g.m.b. Cleveland pig iron were disposed of at 
39s. 6d. for prompt f.o.b. delivery, and buyers were quite 
willing to pay that figure. Later in the day some sellers 
of No. 3 put up their quotation to 39s. 9d., and most of 
the makers would not listen to anything below 40s. One 
or two small orders were booked at 39s. for October 
delivery of No. 3, and a transaction was recorded at 
39s, 3d. for delivery a month ahead. There was very 
little doing in the lower qualities of pig iron. Grey forge 
was obtainable at 36s., and 37s. to 37s. 3d. was quoted for 
No. 4 foundry. Middlesbrough warrants were steady, 
but there was not much doing in them. At the opening 
of the market they were 39s. 6d., and at the close 
39s. 64d. cash buyers. To-day there was not much doing 
on ’Change, but prices were, if anything, a shade firmer. 
No. 3 was done at 39s 74d. for prompt delivery. Mid- 
dlesbrough warrants closed firm at 39s. 8d. cash buyers. 
The hematite pig iron trade keeps very quiet. al 
brands are in poordemand. They are obtainable at about 
48s, for mixed numbers, 


Manufactured Iron and Stecl.—With regard to these 
two important branches of the staple industry there is not 
much new to report. Many of the works which were 
closed last week, owing to the races, have been restarted, 
but some of them are not running full time. Orders are 
very difficult to secure, and the outlook is as discouraging 
as ever. 
last reported, but it is difficult to say what producers 
would accept for anything like a decent order. Common 
iron bars are quoted 5/. 10s. ; iron ship plates, 5/. 8s. 9d. ; 
iron ship angles, 5/. 5s.; steel ship plates, 5/. 17s. 6d. ; 
and steel ship angles, 5/. 10s. to 5/. 12s. 6d.—all less the 
usual 24 per cent. discount for cash. Heavy sections of 
steel rails remain at 4/. 5s. net at works. 


Messrs. Bolckow, Varghan, and Co., Limited.—This 


Quotations are nominally the same as when we, 





company will not pass an interim dividend to the share- 
holders this year, the secretary (Mr. W. W. Starr) having 
just issued a notice to the effect that having regard to the 
—— condition of the iron and steel trades the directors 

ave decided to carry forward the balance of profit for 
the past half-year to the end of the financial year. 


The Fuel Trade.—-Fuel keeps fairly steady. Good 
qualities of blast furnace coke are still 12s. 9d. delivered 
here, and some firms ask 13s. for prompt delivery, but 
easier terms might be agreed upon for delivery ahead. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Undermanagers and Deputies’ Mining Institute.—On 
Saturday evening a lecture was delivered before the 
members of the Shettield branch of the Undermanagers 
and Deputies’ Mining Institute. The lecturer was Mr. 
William Charlton, (ueen’s medallist, who took for his 
subject ‘‘ The Theory of Mine Ventilation.” Although 
a technical subject, and one that does not usually appeal 
strongly to miners, the lecture was attentively fo lowed. 
Mr. Charlton, in the course of his remarks, compli- 
mented the mining engineers and managers of Yorkshire 
and Derbyshire on their cheap and effective methods of 
working coal; but added, having had the privilege of 
descending and er go many of the mines, he was 
confident he could not have put before them a more 
important subject than that of ventilation. The mines 
of the district were not confronted with many difficulties 
on this point, otherwise the methods he had seen would 
have required considerable improvement, and been com- 
pelled to have conformed more to correct laws and _prin- 
ciples. He urged upon his hearers the necessity of 
acquiring such a technical knowledge of their industry as 
would enable them to take their places in the supervision 
and management of mines. The lecture was illustrated 
by some models of the workings of a mine. 


Iron.—Taking the iron and machinery trades all round 
there is practically no change, excepting that the con- 
tinued absence of new orders of any consequence makes 
the situation more serious. Engineers and machinery 
makers have little to occupy their attention beyond the 
contracts they have had in fie for some time. Finished 
iron makers are fairly well off insome departments. Best 
Yorkshire plates are yy | pretty well and railway 
requirements are causing a larger output at those estab- 
lishments where work of that kind is done. 


Coal.—Best qualities of Silkstone coal are still making 
from lls. to lls. 6d. per ton at the pits. The best 
kinds of coal won from the thick seam pits suitable 
for household purposes have undergone nochange. Flock- 
ton coal realises from 9s. 6d. to 10s., and other thin 
seam fuel from 8s. 6d. to 9s. per ton for large quantities. 
The demand for steam coal holds well up, and a large 
tonnage is sent daily by the Hull and Barnsley line and 
by water to Hull, where the district coal is largely ex- 
ported. Business with Grimsby and Goole is also gocd, 
considering the competition from other districts. Loco- 
motive coal supplied under contract is on the increase, 
and gas coal is more looked after. Engine fuel has been 
obtainable at from 5s, to Gs. €d. per ton and smudge as 
low as 2s. 6d. per ton. The coke trade is quiet and stocks 
are accumulating. The finished iron and steel trades are, 
on the whole, active, but profits are low. 








FOREIGN AND COLONIAL NOTES. 
Canadian Pacific Railway.—The Canadian Pacitic Rail- 
way Company has secured terminal tacilities in Seattle 
for the Oregon Improvement a! and will put on 
two steamers between that city and V hatcom, connect- 
ing at the latter point with the New Westminster line, an 
extension of the Canadian Pacific. 


Belgian Blast Furnaces.—The number of blast furnaces 
going in Belgium at the commencement of July, 1891, was 
as follows: Charleroi district, 9; Liége district, 10; 
Luxembourg, 4; total, 23. The number of furnaces out 
of blast in Belgium at the same date was also 23. The 
production of pig in Belgium in June was 50,640 tons as 
compared with 80,445 tons in June, 1890. The aggregate 
output of pig in Belgium in the first six months of this 
year was 294,161 tons, as compared with 478,675 tons in 
the corresponding period of 1890. 


The Suez Canal.—The transit revenue of the Suez Canal 
Company in June amounted to 294,000/., as compared 
with 203,386l. in June, 1890. The aggregate revenue 
collected in the first half of this year amounted to 
1,713,892/., as compared with 1,353,9427. in the corre- 
sponding period of 1890, The number of ships which 
passed through the canal in the first half of this year 
was 2222, as compared with 1733 in the corresponcing 
period of 1890. 


Natsl Government Railways.—The Natal Government 
proposes to relay the Maritzburg and Ladysmith section 
with rails weighing 61 lb. per yard, at a cost of 156,000/. 
from loans, and 84,000/. from revenue, the expenditure to 
be spread over a term of three years. The proposal has 
been referred to a committee of the Legislative Council. 


South African Coal.—It was announced recently in the 
Cape Parliament that coal found at Kroonstad and Vil- 
joen’s Drift had been tested by the engineers of the Cape 
Government Railways, ard that it had been found that 
5 tons of Viljoen’s Drift coal were equal to 4 tons of 
Welsh steam coal ; while Kroonstad coal was superior to 
Welsh coal for heavy gradients. 

German Blast Furnaccs.—The number of blast furnaces 
in operation in the Zollverein at the close of May, 1891, 
was 134, as compared with 128 at the close of May, 1890. 
The total of 134 in blast at the close of May, 1891, was 
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made up as follows: Furnaces devoted to the produc- 
tion of refining pig and spiegel pig, 65; ditto Bessemer 
pig, 9; ditto Thomas pig, 28; ditto casting pig, 32. 

Belaian Coal Mining.—Some of the Belgian coal mines 
have reached a great depth. In a pit at Flenu work 
is now being carried on at a depth of 3700ft.; in a pit 
at Fremerie, at 2800 ft.; and in the St. Andre pit at 
Montigny-sur-Sambre, at 3000 ft. 


Machinery for the South Italian Railway.—The South 
Italian Railway Company has submitted proposals to the 
Italian authorities for the purchase of machinery required 
for locomotive workshops for its Adriatic network. The 
cost of this machinery is estimated at 32,562/. 


The Canadian Lakes.—Seagoing ships may soon steam 
up and down the great lakes, in direct trade with Europe, 
now that the Canadian canals have been deepened to 
accommodate vessels drawing 9 ft. of water. It is pro- 
posed to organise a company and build ten steamers. 


South African Coal.—Coal has been found about four 
miles from Potchefstroom and within three miles of the 
projected Free State Railway. A seam 4 ft. wide was 
met with at a depth of 40 ft., upon a shaft being sunk. 


Our Eastern Empire.—The number of inhabitants of 
British India is shown by the late census to be 234,490,000, 
an increase of nearly 22,000,000 since 1881. The popu- 
lation of all India amounts to about 285,000,000. 


The Japanese Navy.—The Government of Japan, act- 
ing in accordance with the advice of the Minister of 
Marine, has resolved to more than double the present 
naval force of the nation. Three cruisers and a torpedo 
boat are to be commenced at once. The total number of 
ships intended to be built, in addition to the four men- 
tioned, is twenty-two, including five ironclads, seven 
cruisers, and ten torpedo boats. 


Canadian Pacific Ratilway.—The Canadian Pacific Rail- 
way Company will shortly commence the construction of 
a bridge across the Niagara. The bridge will cost the 
company over 400,000/. It will be one of the most sub- 
stantial structures in America. 


French Railways.—The length of railway in operation 
in France at the close of 1890 was 20,959 miles, showing 
an increase of 216} miles last year. The aggregate revenue 
collected last year upon the lines in operation was 
45,106,120/., showing a decrease of 180,960/., as compared 
with the corresponding collection for 1889, which was 
rendered an exceptionally progressive year by the special 
tratfic incident to the Paris Exhibition. 


American Population.—The United States Census Office 
has issued a bulletin giving the population of cities con- 
taining 8000 inhabitants and upwards. The total urban 
population in 1890 was 18,235,670, or 29.12 per cent. of 
the total population. In 1880 the urban population was 
11,318,547, or 22.57 per cent. of the whole. The propor- 
tion of the urban population has increased gradually 
during the past century from 3.35 per cent. to 29.12 per 
cent, 


French Submarine Telegraphy.—The French Legisla- 
ture has placed a credit of 220,000. at the disposal of the 
Minister of Commerce for the establishment of submarine 
lines between Marseilles and Oran and Marseilles and 
Tunis. Tenders for the cables have been invited. 








MISCELLANEA. 

Ow1ne to the state of the money market work has been 
suspended on the Chignecto Ship Railway. The work is, 
however, far advanced, the rails have been laid twelve 
miles, and the line half ballasted. 


The gross receipts of the twenty-three principal railways 
of the Cnited Kingdom for the week ending August 16, 
amounted, on 16,182 miles, to 1,601,818/., and for the 
corresponding period of 1860, on 16,146} miles, to 
1,571,280/., an increase of 35? miles, or 0.2 per cent., and 
an increase of 30,538/., or 1.9 per cent. 


Natural gas and oil have been discovered near San 
Antonio, Texas, and the San Antonio Natural Gas and 
Oil Company has been organised with a capital of 
400,000/., to distribute the supply for heating and illumi- 
nating purposes. There are seven wells in all, from 
300 ft. to 1200 ft. deep, and the pressure of gas is from 
50 lb. to 200 lb. per square inch confined. 


Since 1889 there has been no explosion of any of the 
boilers used at the numerous mines of the colony of Vic- 
toria. This is probably partly accounted for by the fact 
that all the engine-drivers must be certificated before 
they can take charge of an engine. The examination for 
the certificate appears to be fairly stiff, as last year more 
than one-half the candidates failed to pass. 


_ Inareport to his Government, Mr. Melville, engineer- 
in-chief of the United States Navy, says that many 
attempts have been made by his department to use steel 
castings, but failure after failure has been met with, even 
where the designs were altered in the hope of attaining 
better results by reducing the difficulties of casting. He 
concludes that the manufacturers have not kept pace with 
the demands of customers, and asserts that unless a 
material improvement is effected in a very short time, it 
will be necessary to go back to cast iron. 


The new lock on the Sault Ste. Marie Canal, which 
connects the St. Lawrence with the lakes, will be 1200 ft. 
long, 100 ft. wide, with 21 ft. of water on the mitre sills, 
and a single lift of 18 ft. The length between the gates 
available for lockage is 800 ft. In the course of construc- 


tion 242,000 cubic yards of material have been removed, 
during the past two years, including 100,000 cubic yards 
The cost of the excavation has been about 


of sandstone. 








230,000 dols. There will be 70,000 cubic yards of masonry 
in the lock walls, which are estimated to cost 14 dols. per 
cubic yard. 


The following alloys are used as lining metals on the 


Eastern Railway of France : 
Number. Lead. Antimony. Tin. Copper. 
1 65 25 0 10 
2 0 11.12 83.33 5.55 
3 70 20 10 0 
+ 80 8 12 0 


No. 1 is used for lining crosshead slides, rod brasses, and 
axle bearings. No. 2 is used for lining axle rin 

and connecting-rod brasses of heavy engines. No. 3 is 
used for lining eccentric straps and for bronze slide 
valves. No. 4 isa special alloy for metallic rod packing. 


The South Australian Government has given the 
colonial engineer-in-chief instructions to prepare at once 
a preliminary survey and drawings for connecting the 
Beetaloo Reservoir direct with the Barunga and Paske- 
ville reservoirs, as Mr. Oswald Brown’s report confirms 
reports of the engineer-ia-chief that the draught on the 
leading mains now laid was so great before it reached 
these reservoirs that it was impossible to maintain the 
necessary supply of water in them. The new mains are 
to be of steel, because if made of cast iron the work 
would be extremely costly. The size of the mains will 
be designed so that there cannot at any future time be a 
falling off in the supply. 


Coal has been struck at a depth of 1497 ft., at 
Leigh’s Creek, South Australia. An analysis of the 
coal found exhibited the annexed results: Volatile 
hydro-carbon, 32.27 per cent.; coke, exclusive of ash, 
43.20 per cent.; ash, 354 per cent.; moisture, 20.99 
per cent ; total, 100 per cent. Mr. H. Y. L. Brown, 
Government geologist, has a high opinion of the dis- 
covery made. The finding of coal at 1497 ft. in itself he 
regards as satisfactory, but beyond that he lcoks upon it 
as a favourable indication of the probable presence of 
coal at lesser depths. Although Mr. Brown indicated 
the spot where the bore should be put down, he thinks, 
considering the formation of the country, that coal may 
be found at less than 1500 ft. Leigh’s Creek coal, Mr. 
Brown says, is very similar to New Zealand coal, which 
is a used. He considers it a marketable and paying 
article. 


The monthly report to General Scott, water examiner 
under the Metropolis Water Act, 1871, on the composition 
and quality of daily samples of the water supplied to 
London for July last, drawn up by Mr. William Crookes, 
Mr. William Odling, and Mr. C. Meymott Tidy, states 
that of the 186 samples examined the whole were found 
to be clear, brig ht, and efficiently filtered. The character 
of the water supply to the metropolis during the month 
of July was in all respects satisfactory, the proportion of 
organic matter present in the water being below even the 
exceptionally small amount recorded in the month of 
May. ‘There was not found to be any appreciable differ- 
ence in character between the water distributed by the 
five companies taking their supply from the Thames and 


the water distributed by the Kast London Company, who | 8° 


take their supply from the Lea: but what slight differ- 
ence was found to exist was in favour of the Lea-derived 
weter. 

The number of persons employed last year in thediamond 
mines of Griqualand West is officially returned at 7249, as 
compared with 8102 in 1889, and 11,453 tons in 1888. The 
number of lives lost last year was 38, as compared with 
105 in 1889, and 303 in 1888. The large number of fatal 
accidents reported is attributed to insubordination among 
native miners, their disregard of orders involving a heavy 
proportion of the loss of life which has occurred during 
the last three years. The electric light is used in the 
mines to a considerable extent, but candles are also neces- 
sary, and an improper use of these is what has to be 
guarded against. The wages paid to white miners in the 
Kimberley and De Beer’s mines range from 3. 12s. to 7/. per 
week; Kaffirs receive 1/, 12s. per week, with wood, water, 
lodgings, and medical attendance. In the Detoitspan 
and Bultfontein mines wages are somewhat lower. The 
value of the diamonds raised in 1889 was 4,089,765/., as 
compared with 3,607,542/. in 1888. The value of the 
output in 1890 has not yet been officially returned. 


On Tuesday the official trial took place on the Thames 
of a first-class torpedo boat for the Victorian Government, 
built by Messrs. Yarrow ‘and Co. The dimensions of the 
vessel are as follows: Length, 130 ft. ; beam, 13 ft. 6 in. ; 
with a displacement on trial of about 82 tons. She is 
fitted with triple-expansion engines of about 1100 horse- 
power, and, in fact. is almost exactly identical with the 
last six first-class boats constructed for the British Ad- 
miralty. The speed obtained during a three hours’ run 
was 22} knots in very boisterous weather, with a load cn 
board representing the whole armament and equipment 
required for service in actual war. General Stewart was 

resent on behalf of the Victorian Government, and 

essrs. Pledge and Ellis represented the English Ad- 
miralty. The seaworthiness and steering capabilities 
proved very satisfactory, and the speed, in spite of the 
adverse weather, was half a knot beyond that contracted 
for. Circles were turned to port and starboard in 70 and 
85 seconds respectively, having a diameter of about twice 
the length of the vessel. 


On Tuesday last the electric lamps in the Frankfort 
Exhibition were lighted for the first time by the current 
transmitted from the gener&ting centre at the Lauffen 
Falls of the Neckar, over 100 miles distant from the city. 
On the previous day the various authorities of Wurtem- 
berg, Baden, Hesse, and Prussia, through whose territory 
the cable passes, formally took over the undertaking, 








and subsequently made it over to the General Electricity 
Company of Berlin and to the Oerlikon Machine Works 
of Switzerland, the constructors of the plant and elec- 
trical appliances. At eight o’clock in the evening the 
electrical current was transmitted from Lauffen along the 
cable, and it was found that the precautionary measures 
adopted along the cable line to insure the safe transmis- 
sion of the electric current were perfect. The electro- 
motive force is 25,000 volts at the Falls and the power 
transmitted is about 300 brake horse-power. The trans- 
mission of the electrical current, derived from water 
power over a distance of 108 miles, is therefore an accom- 
plished fact. 


The alterations in the machinery in connection with 
the coal boring at the Channel Tunnel works at Dover 
have now been completed, and the boring is being con- 
tinued to a greater depth. The facilities for hoisting the 
rods from the borehole have been considerably improved, 
so that greater progress can be made with the work. A 
very important step was taken last Friday, when the 
work of sinking an experimental shaft, which will enable 
the coal seams to be thoroughly tested and worked, was 
commenced. The site selected for the shaft is about 100 
yards to the west of the boring. The shaft is 5 ft. or 6 ft. 
in diameter. The progress of sinking will be somewhat 
slow, owing to the small number of men that can be em- 
ployed upon it. The débris is raised in shoots by means 
of the usual hoist and pulley and run out on hand-bar- 
rows towards the sea. For some time the shaft will be 
forced through the solid chalk which forms the upper 
strata of the district. Mr. Brady, the South-Eastern 
Railway Company’s engineer, pays very frequent visits 
to the works. It is stated that the Board of Trade will 
shortly hold an inquiry at Dover with reference to the 
question of the foreshore beneath which it is proposed to 
search for the coal. 


Mr. G. F. Lyster, engineer to the Mersey Board, 
reports that during the year there were removed 350,000 
tons of sand from the bar. In the immediate proximity 
to the line of oes there were originally places show- 
ing a minimum depth of 11 ft. below low-water sprin 
tides, whereas at the present time the shallowest sound- 
ings on the line show depths of 13 ft. and 15 ft. At their 
last weekly meeting the Mersey Dock and Harbour Board 
decided upon a further expenditure of not more than 
6000/. in experiments for deepening the water on the bar 
of the Mersey. Mr. Crow, chairman of the Marine Com- 
mittee, stated that of the 10,0002. originally voted for this 
purpose 6500/. had been spent in acquiring dredgers and 
sand-pumping machinery, the remainder of the money 
being expended in working the two machines. One 
machine fiad been at work for 100 days, and the other for 
20 days, and up to the commencement of August 400,000 
tons of sand had been removed from the bar. Over the 
whole space attacked there was only about 11 ft. of water 
at the beginning of the operations, while at present there 
was 16 ft. of water. On the average there was an increase 
of 4 ft. of water over the area where the work had been in 
progress. 

The method of aralysing motion by the chronophoto- 
aph, which has been so happilly applied by M. Marey 
in the case of — animals, such as horses running or 
birds and insects in flight, has recently been cnaienel by 
M. G. Demeny, a preparator at the physiclogical station 
of M. Marey, to examine the movements of the lips in 
speaking. e has obtained results which show that the 
form of the mouth is quite definite for the different arti- 
culate sounds. With these photographs combined in a 
zoetrope he has reproduced the movements of the lips by 
synthesis. An ordinary person finds it difficult to read 
the words by the animated pictures ; but a deaf-mute who 
has been accustomed to read from the lips of a speaker 
finds it easy to do the same from the photographs. A 

oung pupil of the Natioual Institute of Deaf-Mutes in 
Sau could read the vowels and dipthongs as well as 
the labials. The first experiments were, of course, not all 
that could be desired, but in bringing the matter before 
the Academy of Sciences, Paris, M. Demeny expressed 
the hope that in continuing his researches 4 would be 
able to develop a new method of educating deaf-mutes by 
sight from more perfect Lamy og a images. Obviously 
a magic lantern lecture might be delivered to an audience 
of deaf-mutes in this way. 


The special Ship Canal Committee have issued a report 
to the members of the Manchester Corporation on the 
financial position of the undertaking. The amount 
expended up to August 1 is stated to have been 
10,359,597/. In June last, the report says, an arrange- 
ment was made with two banks by which they consented 
to grant advances of 150,000/. each on loan account 
against the security of Second Mortgage debentures. The 
loan is to be repaid out of moneys received from the cor- 
poration. In addition the company has a banking over- 
draught of 135,000/. A corporation sub-committee have 
directed that the sum of 40,0001. be transferred to the 
credit of the special account of the Ship Canal Company 
with the National Provincial Bank, and they recommend 
that 160,0007. more be transferred to make up 200,000/., 
being the total amount they are at present authorised by 
the council to pay by way of loan. The finance com- 
mittee say they are of opinion that, under all the circum- 
stances of the case, the whole of the proceeds of the issue 
of 1,500,000/. stock should, as received by the corporation 
from the Bank of England, be transferred by way of loan 
to the special account of the company provided by the 
recent Act of Parliament, which account is in every way 
safe-guarded. The committee feel that reliance may be 
placed cn the corporation representatives and the direc- 
torate to guard the expenditure of public funds. They 
also think the advances obtained by the company, as 
stated, may properly be at once repaid, 
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PIECEWORK. 

Ir is the avowed object of many trade unions to 
limit piecework, and eventually to abolish it alto- 
gether. The reason put forth is that a greater 
number of men are required to do a given amount 
of work when paid by the hour than when paid by 
the piece, and that consequently the reward is 
divided among a larger number. On the face 
of it this looks like a ‘‘self-denying ordinance.” 
The majority willingly give up the enhanced wages 
that follow increased exertion in order that em- 
ployment may be found for an unemployed minority. 
Such an example of the solidarity of labour would 
not fail to arouse our respect and sympathy, if it 
could be shown that it was a genuine exhibition of 
brotherly kindness, and not merely a specious plea 
put forward to cover other springs of action. 
Such disinterested conduct is very rare in the 
world. We look in vain for it among ‘‘the classes” 
among whom competition is very keen. Even 
when they form themselves into close bodies— 
trade unions of another kind—they show no con- 
sideration for the weaker members. The practice 
of a barrister is hemmed in with rules and restric- 
tions enforced by his inn or by the mess, yet there 
is nothing in them tending to divert fees from the 
more to the less successful. It is rather the other 
way ; the junior is expected to ‘‘ devil” for nothing, 
while the Q.C. pockets the fees ; the leader enters 
the court absolutely ignorant of the case in hand, 
expecting to find that his companions in stuff have 
thoroughly mastered it ; possibly he never comes 
at all, leaving them to do the work, and yet he 
takes the lion’s share of the fees. In the medical 
profession etiquette prevents the young man from 
pushing himself forward, but it does not require 
the well-established practitioner to abate one jot of 
his advantage. There is no rule in any of the 
regulated professions, as far as we have ever heard, 
that affords any advantage to the man who would 
naturally fall behind in the race, at the expense of 
those better fitted by nature or fortune to gain a 
front place. How comes it then that the working 
classes organise their associations on such a more 
generous basis ? 

The secret of success of workpeople’s organisa- 
tions is written in their name ; they are ‘‘ unions,”’ 
and as such must be founded on mutual forbearance 
and sacrifice—in the subordination of personal ad- 
vantages to the general good. They only become 
powerful when they include a very considerable 
proportion of the class of workers that they repre- 
sent, and to do this they must appeal strongly to the 
averageman. This fact is forced home to them the 
first time they come into conflict with the capitalist. 
Unless they can lock the doors of the labour market 
against him he contrives to fill their places. The 
union is thus obliged to offer increased attractions 
to those outside it, and to pay the cost of them. Now 
the greatest benefit the workman can have is regu- 
larity of employment, and to gain this he will forego 
his independence of action and the extra gains that 
come to him from spells of piecework and overtime. 
Hence early in the history of unionism it became 
an accepted doctrine that these practices should be 
put down as far as possible, in order that the 
labourers might be welded into a solid body able 
to hold its own in contests concerning wages. 

If the working classes believed that they received 


¢| the same rate of pay per unit of work when work- 


ing by the piece as when working by the hour, the 
abolition of piecework would be a genuine sacrifice 
on the part of the more skilful of them, who thus 


7| submit to a reduction of wages varying from 20 to 


50 per cent. But there is a widespread belief that 
the capitalist gets his work done more cheaply when 
he adopts the system of payment by results. The 
man makes time and a third, but he believes that 
the master akes double time and even more. We 
believe that in the trades in which piecework is 
universal this view is quite correct, and that the 
cost of manufacture is much less than it would be 
For instance, in the 
cotton trade the great increase in the speed of 
machinery which has taken place in the last few 
years has only been rendered possible by the fact 
that the hands welcomed every improvement be- 
cause it added to the weight that they could get 
off their spindles. 





If they had been on daywork they would have 
been quite unable to respond to the demands 
made on them, and the old rate of speed must 
have been maintained. If it were attempted 
to run a mill now on regular wages, they would 
have to be arranged at such a low figure that 
the operatives could not live. Those who are now 
on piecework do not earn on the average much 
more money than dayworkers of equal skill in 
other industries. In all trades in which piecework 
is the universal rule, the tendency is to arrange 
prices so that the average earnings are very little 
above the general rate in the corresponding labour 
market. In cases, however, in which both kinds 
of work must prevail, as in engineers’ shops, 
there is no chance of such a result occurring. 
There is a certain defined rate for daywork, 
and the pieceworker will insist on getting a fair 
advance upon it. Whether he or his employer get 
the greater proportion of the advantage is a matter 
of bargaining. It is quite possible for either to 
appropriate it all. Cases occur in which the work- 
man can make 25 or 33 per cent. additional to his 
wages without any additional exertion whatever, in 
which case his employer loses the additional wages. 
In the fair conditions, in which the extra pay is 
earned by a correspondingly increased effort, the 
master has the advantage of turning more work out 
without any increase of capital. He increases his 
business without adding to his rent, taxes, and de- 
preciation, and thus gains an augmented profit. 

As long as both daywork and piecework coexist 
in any trade, the latter is sure to be the better 
paid. The danger only arises for the workman 
when daywork is growing extinct. He may then 
justly dread that he is in danger of getting the 
worst of the bargain. There are, however, many 
manufacturing businesses in which it is practically 
impossible that piecework should become universal, 
due to the great variety of the work turned out and 
the constant succession of novelties. But it is just 
in these cases that the unions offer the greatest 
opposition to it, and talk the loudest about letting 
every man have his share of what is to be 
done. As we have already said, this is done 
partly to gather recruits, but, beyond this, it 
has its spring of action in a keen knowledge of 
workshop practice. On piecework every fluctuation 
in the volume of trade is felt by the workpeople, 
and is reflected in the amount of wages earned. 
In a remote degree they share the master’s 
fortune. Variations in prices do not affect them so 
long as the volume of trade is not reduced, but 
immediately things fall slack their wages are re- 
duced. Now in a daywork shop this is not the 
case to the same extent. When new work ceases 
to be brought forward a whisper is sent round that 
jobs must not be hurried over, and without any 
actual idling the rate of progress is greatly cur- 
tailed. The output can be easily reduced by 30 per 
cent. without any decrease in the wages sheet. In 
individual cases a marvellous faculty is sometimes 
developed in keeping a job going for an extraordi- 
nary time. Every one knows the reply of the Lan- 
cashire millwright’s son when asked when he and 
his father would finish certain repairs and go. He 
replied, ‘‘ Father’s gone to look for another job, 
and if he gets it we shall finish here to-morrow, but 
if he does not, heaven only knows when we shall 
finish.” If they had been on eng such care- 
ful nursing of their job would have been impos- 
sible. 

Another objection to piecework arises from the 
fact that it throws upon the workman all the losses 
that may arise from his being out of health or 
condition. If a dayworker finds himself on a 
Monday morning with relaxed muscles and an 
aching head he may manage to make sufficient 
show of working to escape the foreman’s censure. 
But if his pay depends on his exertions he had 
better stay at home and prepare himself for the 
next day, for his earnings will either be insignifi- 
cant, or they will be gained at the expense of much 
pain and weariness. Many men, again, are quite 
unable to bear the strain of constant exertion ; 
they can go on well enough at a jog-trot pace, but 
if they attempt to drive themselves at an increased 
rate their nature soon rebels, and insists on having 
a holiday, or a ‘‘ spree,” which more than con- 
sumes their extra pay. On the whole the average 
mechanic finds himself happier, and very often 
richer, on good day wages than with the fluctuating 
gains of piecework. 

The chief reason of the dislike to piecework is, 
however, as lately pointed out by Mr. David F. 





246 


ENGINEERING. 


[Auc. 28, 1891. 





~—— 





Schloss inthe Economic Revierr, the incorrect ideas 
on the subjects of trade and finance held by many 
of the union leaders. They teach that when a man 
works hard he defrauds his fellow of his share of 
the possible earnings and is disloyal to his class. 
They represent wages as something wrung from the 
pockets of the capitalist, like territory taken from 
a defeated foe, and set forth that every effort should 
be made to swell their volume. Not only should 
the rate of pay per hour be increased, but the rate 
per unit of work done should be augmented. It 
would appear as if the union leaders often imagine 
that the amount to be done has no relation to the 
price, and that customers in want of goods must 
supply their needs without reference to what they 
cost. If this were the case it would be reasonable 
for the working classes to take advantage of every 
circumstance to swell their gains. Unfortunately 
such an idea is entirely fallacious, although there 
are times when it appears as if the demand 
increased as prices went up. Such cases are 
merely accidental, and the sales made during 
periods of rapid inflation form only a very small 
proportion of the total trade. Buyers cannot 
purchase more than their resources permit, while 
those who are abroad will place their orders in the 
cheapest market. It is the long period of low 
prices that renders the rapid rush of good terms 
possible. 

Economical methods of working may be fitly com- 
pared to improved tools. As Mr. Schloss points 
out, no rational person would dream of advocating 
a return to the instruments of the savage with the 
idea of benefitting the working man. And yet this 
is the logical corollary to a system which inculcates 
that a man should do less than a fair day’s work in 
order that a second man may be employed to do the 
remainder. The workman’s wages can never be 
more than the value of the work that he does, unless 
he appropriates each week a part of his employer's 
capital. Therefore the way to raise wages is to 
augment the efliciency of the labourer. A very 
great increase has taken place during the last half- 
century by the systems of “division of labour” 
and ‘‘ interchangeablity of parts,” and by the use 
of better tools. Of the benefits resulung from 
improved machines and processes the work- 
ing classes have received their full share, 
partly in increased wages, but more especially 
in the great reduction of prices. When they have 
found how great advantages come from the cheapen- 
ing of processes it is difficult to understand why 
they should offer such a strenuous opposition to 
piecework, except on the same ground that they 
combined to break machines and burn factories in 
days gone past. It is pardonable in the individual 
to resist change, for no alteration is made without 
some one suffering, but we expect a wider vision 
from men occupying the position of leaders, and who 
have the interests not only of the present, but also 
of the rising generation in their hands. 








EXPERIMENTS ON WATER POWER. 


Water power is largely used at the woollen 
mills in tie West Riding of Yorkshire, where there 
are streams of water with sharply inclined beds 
driving mills placed very near together, the wheels 
being mostly either overshot or high-breast wheels. 
The following notes refer to experiments made to 
determine the quantities of water used on the 
wheels to drive the machinery of such mills. In 
nearly all vases there are well-constructed weirs 
over which the water runs from one mill to 
another when not pissing through the wheels, 
and these weirs afforded a better means of 
arriving at the probable quantity of water than 
the sluices of the wheels do. The process adopted 
ia the experiments was, first to measure the depth 
of water going over the waste weirs while the mill 
was running, and then to stop the wheels for a 
sufficient length of time to allow the water of the 
stream to settle to its proper depth on the weir, 
whence it ran through the bye-wash to the next 
mill during the experiments. The depth on the 
weir being measured the mill was set to work again, 
and when the usual order of things had been re- 
sumed, the depth of water still going over the waste 
weir was measured as a check upon the first mea- 
surement, and the difference between the two 
quantities flowing over the weir with the wheel 
stopped and running respectively, was taken as 
that used on the wheel for the machinery then 
being driven. 





In the first case, which we will call A, the wheel is! 
27.50 ft. in diameter, 7 ft. wide, and the total fall 
from weir to weir 30.32 ft. Before the mill was 
stopped the depth of water going over the weir 
above the mill was as follows: 23 in. for a length of 
9.10 ft., and 2 in. fora length of 9ft. In this case 
the constant 5 was deemed the proper one to be 
applied in the formula Q=c / (/d’, for the portion 
of the weir when the overflow was 2) in. deep, 
and 4 for that portion when it was % in. deep, 
when the depth d is measured in inches, and the 
quantity Q in cubic feet per minute, / being the 
length in feet. The gauge was 1 in. thick. Accord- 
ingly, 5x9.10,/,24)'+4x9,/(2)=161 cubic feet 
per minute. The sluice of the wheel was then shut, 
and after the water had become steady in its flow, 
the depths over the weir were found to be 33 in. 
for 9.10 ft., 2in. for 9 ft., and 1} in. for 7.10 ft., 
and the combined quantity would be 


5x9.10 4/(33)3+5x9 /2°4+4.5x7.10 a/(14)}=486 cubic 
feet per minute. 

There was in addition a small stream of 1.60 square 
feet sectional area running at the rate of 45 ft. per 
minute, which would be 72 cubic feet per minute, 
making the total quantity 558. Deducting 161, 
there remain 397 cubic feet per minute due to the 
working of the mill, which being multiplied into the 
total fall, 30.32 ft., is equivalent to 12,037 cubic 
feet per minute per foot of fall. The machinery 
then running was 38 looms, 700 spindles, and one 
carding engine. 

The next mill, B, has a wheel 31.66 ft. in dia- 
meter, 6 ft. wide, which makes three revolutions 
per minute, and at the same time there is going 
over the weir above the mill 22 in. depth of water. 
The weir is 28 ft. long, the thickness of the lip 
being 3in. The constant taken to be proper to the 
case is 4.20, whence 


4.2x28 /(2%)*=4380. 


When the sluice was shut the depth going over the 
same weir was 34 in., and the quantity would be, 
taking the constant at 4.5, 
45x28 ,/(3$)?=825. 

Deducting 430 there remains for the working of 
the mill 395 cubic feet per minute. The total 
fall from weir to weir is 34 ft., and 395x34= 
13,430 cubic feet per minute falling 1 ft. The 
machinery running consisted of 46 looms and 800 
spindles. 

The third wheel, C, is 32 ft. in diameter, 8 ft. 
wide, and makes one revolution in twenty-three 
seconds. The machinery running consisted of 
90 looms and 1352 spindles. The fall of water is 
30 ft. The weir above the mill is 27 ft. long, 6 in. 
wide, and the depth of water going over while 
the mill was running was 2} in. When the sluice 
was shut the depth was 48in. If for the former 
depth the constant 3.5 be applied, and for the 
latter one 4, the respective quantities of water 
would be 

3.5 x 27 «/(2})8=318 
and 
4x 27 4/(48)5=1074, 


The difference, 756 cubic feet per minute, is the 
quantity due to the working of the mill, and if this 
be multiplied into the fall, which was 29.80 ft., the 
result is 22,528 cubic feet per minute per foot of 
fall for the machinery above named. 

In the fourth trial there were two wheels, D and E, 
D being 19.50 ft. in diameter and 9.40 ft. wide. 
The total fall from weir to weir is 17 ft. The wheel 
E is 24.50 ft. in diameter, 8.75 ft. wide, and the 
fall is 23ft. The machinery consists of 3252 
spindles and 1542 doubling spindles. All the water 
was being used, and that which is used on the 
wheel D is used again on EK, this being below the 
other on the main stream, D being on a tribu- 
tary at its junction with the main stream. The 
weir above the wheel D is 27 ft. long, and that on 
the main stream above E is 58 ft. long. When 
both wheels are stopped and the water has had 
time to accumulate to its proper head, there is 
going over the weir of wheel D 3$in. depth of 
water, and over the other weir 3} in. From the 
construction of the weirs the coefficient 4 may be 
taken in the case of D, and 4.5 in that of EK, 
whence it may be taken that 706 cubic feet per 
minute was the quantity due to the tributary and 
the wheel D, and 1530 to the main stream, whence 





1530 +706=2236 cubic feet per minute is the 


quantity due to the wheel E. These being multi- 
plied into the respective falls, the result is 


706 x 17 + 2236 x 23=63,430 cub. ft. per minute falling 1 ft. 


The principle here adopted of taking the fall 
of each mill to be that from its own weir to 
the one below it, is the best when the water 
power of a stream is fully occupied, as it eliminates 
liabilities to error in measuring the fall from the 
head to the tail water, but it is only applicable to 
streams of quick descent, such as those con- 
sidered above, and where all the fall is taken up. 
In this case every intermediate mill is interested in 
raising the head as high as possible and in lowering 
the tail water as much as possible, both of which 
are antagonistic to the interests of the mills above 
and below it, so that between the two the proper 
fall due to each mill, according to its natural advan- 
tages of situation, is regulated to the greatest pos- 
sible nicety in fixing the levels of the weirs. 

In the next case, I’, the quantity of water was esti- 
mated in a different manner, but it agreed with that 
measured over the weir if, as in accordance with Mr. 
Blackwell’s experiments on the flow of water over 
2 in. plank weirs, the constant 4.5 be taken for a 
depth of 6in. The wheel in this case is 21 ft. 
in diameter, 17 ft. wide. The head is run 9.50 ft. 
above the centre of the wheel, which has seventy 
buckets 14 in. deep. The quantity of water was 
in the first instance estimated by the dimen- 
sions and velocity of the stream in the tail race, 
which is 9.50 ft. wide with vertical walls. The 
depth of water was 3.25 ft., and the surface velocity 
160 ft. per minute. It may be considered that in 
such a stream the relation of the mean velocity to 
the surface velocity would be about as 4 io 5, 
and accordingly deducting a fifth part from 160 
the mean velocity is assumed to be 128 ft. per 
minute. As a check we may calculate the velocity 
by Prony’s formule, expressed in English feet thus, 


- 7.18+V 
sani (wise v)3 
v denotes the mean velocity, and V the surface velo- 
city in the axis of the stream, in feet per second. 
We thus get 


9 = 2.68 x 218 +268 


ss 10.34 + 2.66 
or 128 ft. per minute as before. 

The sectional area of the stream being 9.50 x 
3.25 = 30.90 equare feet, the quantity of water was 
30.90 x 128 = 3955 cubic feet per minute. 

When the mill was stopped and the water turned 
over the weir above it, which is 60 ft. long, the 
depth of water was 6 in.; and applying the constant 
4.5 to this depth the quantity passing would be 
4,5 x 60 ,/6® =3969 cubic feet per minute, which is 
in very close agreement with the quantity obtained 
by the measurement of the stream below the mill. 
The number of looms at work at the time was 490. 
The fall is 19.75 ft. 


= 2.13 ft. per second, 








AMERICAN COPYRIGHT. 

Since the 1st of July a foreigner has been able 
to obtain copyright in the United States for books, 
maps, charts, dramatic and musical compositions, 
engravings, cuts, prints, photographs, chromos, 
paintings, drawings, statues, statuary, and works 
of the fine arts, provided his own Government gives 
equal facilities for obtaining copyright to United 
States citizens as to their own subjects. The for- 
malities required for obtaining a copyright are not 
irksome. In the first place, there must be delivered 
to the Librarian of Congrers at Washington, or de- 
posited in the mail within the United States, 
ee a printed copy of the title of the 

ook or work, except it is a painting, draw- 


ing, statue, model, or design for a work of the 
fine arts, when a description is required. A copy 
of the title-page is a convenient form in which to 
send the title, but the print of a typewriter will be 
accepted. A separate title is required for each 
entry, and each title must be printed on paper as 


large as commercial note. If the work be a 
periodical the title must include the date and the 
number ; each number requires a separate entry of 
copyright. In the case of books published in more 
than one volume, or of a periodical published in 
numbers, or of engravings, photographs, or other 
articles published with variations, a copyright is to 
be entered for each volume or part of a book, or 
number of a periodical, or variety as to style, title, 
or inscription, of any other article. But a book 
published serially in a periodical, under the same 
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general title, requires only one entry. The fee to 
be paid, in the case of a person not a citizen or 
resident of the United States is 1 dol., with 50 cents 
additional for a copy of the record. The applicant 
must state distinctly his full name and residence, 
and whether he claims as author, designer, or pro- 
prictor. 

The copyright is not completed by the delivery 
of the title. Not later than the day of publication 
in the United States or abroad of each book or other 
article, two complete copies of the best edition 
issued must be delivered or deposited in the mail 
in the United States. In the case of a work pub- 
lished serially, two copies of each serial part, as 
well as of the complete work (if published sepa- 
rately) should be deposited. As it is not feasible 
to deliver a copy of a painting, statue, or model or 
design intended to be perfected as a work of the 
fine arts, a photograph, ‘‘ cabinet size,” must be 
sent not later than the day of publication. There 
is, however, a most important proviso that the two 
copies of books, photographs, chromos, and litho- 
graphs must be printed from types set or plates 
made in the United States, or from negatives, or 
drawings on stone, or transfers therefrom, made 
within the United States. When new editions with 
substantial changes are issued, one copy must be 
sent to the Librarian of Congress. To render the 
copyright valid there must be inserted on the title- 
page, or following page, of the book, or on some 
part of the work or its mounting, if it be other than 
a book, the following words: ‘‘ Entered according 
to Act of Congress, in the year— —, by——, in the 
oftice of the Librarian of Congress at Washington ;” 
or the words: ‘‘ Copyright, 18—, by——.” There 
is a penalty of 100 dols. for using these words upon 
uncopyrighted articles. 

The copyright law secures to authors or their 
assigns the exclusive right to translate and to 
dramatise their own works. The original term of 
copyright runs for twenty-eight years, and at the 
end of that term ca be renewed by the author or 
designer, or by his widow or children, for a further 
term of fourteen years, making forty-two in all. A 
copyright is assignable, but the assignment must 
be registered with the Librarian of Congress within 
a period of sixty days from its date. A fee of 
1 dol. has to be paid. Copyrights are not granted 
for trade marks and labels, nor for articles of 
ornamental and decorative art. The Patent Office 
already undertakes the protection of such. 

The advantage offered to the English author by 
the new copyright law is very much discounted by 
the necessity of setting up the type and cutting the 
engravings in America, as it practically obliges 
those expensive operations to be performed twice 
over. Of course this can be avoided by setting up 
the type in America and sending stereotype plates 
over here, but this involves considerable trouble in 
posting proofs backwards and forwards. In such 
a case the type would have to be composed first 
according to English rules of spelling, and then, 
after the plates were cast, altered to suit American 
ideas. Possibly in the cheaper class of books 
volumes will be put on the English market in the 
same form as in America, to the great bewilder- 
ment of our children, who will find themselves re- 
proved at school for following the spelling of their 
favourite tales. 





THE HEALTH CONGRESS. 
(Concluded from page 210.) 
Tae Destruction oF Town REFUusE. 

Tue second part of the sitting of Thursday had a 
distinct bearing on the first part, inasmuch as if all 
refuse were destroyed there would be none where- 
with to pollute rivers. The refuse dealt with, 
however, was not of that nature which usually 
finds its way into streams and rivers, but mostly 
displays its offensive properties by polluting the air. 
The general opinion as to the most complete way of 
dealing with refuse is that it should be burned, and 
several inventors—perhaps we might say all in- 
ventors in this field—claim that their destructors 
carry out the process quite inofensively. Certainly 
we have attended by appointment on more than 
one occasion at works where town refuse is burnt, 
and have noticed no unpleasant result. Refuse 


destructors have generally chimneys of goodly pro- 
portions, and near the base of such a chimney is not 
the best place to get an average smell indication. 
It has been whispered to us also that on occasions 
when visitors are expected, good coal is used for the 
purposes of cremation. 


Good coal, we know, is 


expensive, and therefore the careful refuse burner 
will try to use, in the guise of fuel, some of the 
material to be destroyed and then all is not as the 
spicy breezes that blow o’er Ceylon’s isle. 

A paper by Mr. Laws treated the subject from 
the engineer’s point of view ; another by Dr. Bruce 
gave the physician’s ideas on an engineering sub- 
ject. Dr. Bruce would have a traction engine start 
on its rounds at 12 o'clock at night, and as it pro- 
gressed along the streetsthe refuse would be taken 
away in buckets and emptied into the furnace of 
the boiler. Dr. Bruce thinks there might be smell 
from the gases set free—and this is the point upon 
which we are at one with him—but this, he says, 
does not trouble him much because the houses 
would be shut up. If, however, there are a suf- 
ficient number of over-fastidious people who want 
to keep their windows open, he would/adopt some 
means, which ‘‘can be easily devised so as to make 
sure that every inch of gas is burned up before 
being allowed to escape into the atmosphere.” 
‘No doubt,” the doctor continues, ‘‘a certain 
amount of noise and vibration would accompany 
the process. These might be met by special con- 
struction of the engine ; by cushions of steel, so to 
speak, on the wheel.” What a very easy thing 
engineering is! In Utopia. 

Mr. Laws points out that town refuse may be 
divided into sound material, crude manure, and 
unsound stuff. Every one knows what to do with 
the two first, the third affords the crux. It cannot 
be used, sites todump it are expensive, and it can 
only be taken to sea when a navigable river or 
harbour is available. Burning is the only resource, 
and in order to make this unobjectionable the 
‘*fume cremator,” Mr. Laws says, must be used. 
In Newcastle there is a cremator, the capacity of 
the furnace is about 2000 tons per annum, the 
residue being 30 per cent. The author gave details 
of working which we regret we have not space to 
reproduce, as they are both interesting and useful. 

Mr. Charles Jones read a paper in which he 
described his fume cremator which has been erected 
at Ealing, and which we hear is giving good results. 
The gases are subject to a high temperature, it is 
claimed, at a slight expenditure of fuel. The 
heated and burnt gases are then used for raising 
steam. Diagrams were shown on the wall, but here 
again want of space prevents us dealing adequately 
with this important subject at present. 

Two other papers which treated of the practice 
in regard to the disposal of house refuse in Ger- 
many and Denmark were also read, and in the 
afternoon an excursion was made to Ealing to 
inspect the destructor described by Mr. Jones in 
his paper. 


MvnicipaL ENGINEERING. 

Friday, the 14th inst., was the last day upon 
which the Congress held sittings in sections for the 
reading of paper. 

Mr. H. Percy Boulnois opened the proceedings 
in the Engineering Section with an exhaustive paper 
on ‘* Municipal Engineering.” The subject is one 
with which we could not deal in abstract, and we 
must therefore pass by this interesting contribution 
to the proceedings. 

Two papers on water supply, one dealing with 
the town of Altona, in America, and the other with 
the water supply of India, were next read and dis- 
cussed, after which the proceedings were brought 
to a close by a vote of thanks to Mr. Middleton, 
the honorary secretary, proposed by the chairman, 
Sir John Coode, and a vote of thanks to Sir John 
proposed by Mr. Middleton. We would add our 
testimony to that of both proposers that the busi- 
ness in Section VII. was carried on in an admirable 
manner, in fact we think, in regard to the whole 
Congress, that the comments of a certain section of 
the press have been more strongly worded than the 
occasion demanded. It should be remembered that 
the Congress was a very big thing, and that there 
was a vast deal to arrange ; but, above all, that 
everything was new. It was like running a British 
Association meeting in its full-grown capacity 
without the accumulated experience of years. 
That all did not go smoothly is beyond a doubt, 
but so far as we can see, everything in reason—and 
sometimes a little beyond reason—was done to 
satisfy all persons ; even impatient and exacting 
press representatives. 

We have not been able to continue our report 
of the other sections, even where there were papers 
of some interest to engineers, owing to pressure 





on our space; and for the same reason we can give 








no account of the various excursions and other 
features of the Congress. 

The next meeting will be in Buda-Pesth in the 
year 1894, that city having been preferred to 
Chicago, from which an invitation had been sent. 








THE FRANKFORT ELECTRICAL 
EXHIBITION.—No. XII. 

Cross to the three sections described in our last 
article stands a special building devoted to the 
exhibit of Messrs. Voigt and Haeffner, of Frank- 
fort; their exhibit comprises mainly the clas 
of goods which would come within the range of the 
Installation Hall, and the section for conductors 
with arrangements for distribution; although, 
perhaps, their most important exhibit, an automatic 
electric regulator capable of numerous applications, 
hardly ranges with either section. 

The regulator in question is one by which rvta- 
tion of a system in either direction can be deter- 
mined by the preponderance of excitation in either 
one of two electro magnets. 

The following are the essential parts of the re- 
gulator as represented by our sketch. A small 
electric motor, say of one-twentieth horse-power 
(and in the sketch represented as a ring armature 
machine), keeps a horizontal axis in steady rota- 
tion, the current for actuating this motor being 
obtained by a shunt on the main circuit. At 
the outer end of this horizontal axis is a worm 
a, into which gear two wormwheels b and c¢ 
which naturally run in the same direction. The 
wormwheel b is fixed to the nearly vertical shaft 
e, while the sister shaft f is driven in reverse direc- 
tion to e by the simple tooth (bevel) gearing 
shown as an intermediary between the worm- 
wheel c and this shaft f. In the normal or 
inactive position of the apparatus the two vertical 
shafts will receive contrary rotary motion from the 
electric motor, but as the two worms shown—one 
on each upper end (e and f)—do not now actually 
gear into the large wormwheel g, this remains un- 
affected. To the same shaft as that of the large 


| 





wormwheel q is attached an arm h, this arm carry- 
ing a brush i, which brush plays on and can pass 
round a cylinder built up of strips like an ordi- 
nary commutator k; the varioug resistances are 
connected to these strips, rotationf§of this arm with 
its brush in one direction bringing more resistance 
into effect, and rotation in the other direction 
diminishing the resistance. 

The two shafts f ande are rigidly connected with 
the armature | which lies between the electro- 
magnets m and n, and as the armature rocks from 
one magnet to the other it brings either the worm 
f or the worm e into gear with the large worm- 
wheel ¢. 

It will be seen that the apparatus is calculated to 
act immediately on an impu'se being received in one 
of the controlling magnets, as the motor is always 
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running, and the bringing into action of one magnet 
or the other (m or 7) may be effected by any type 
of contact galvanometer (voltmeter or ammeter), 
and it is easy to see how the apparatus may be 
arranged either for approximately constant poten- 
tial or for equal current strength. 

One very obvious arrangement of the apparatus 
would be the winding of the magnets so that they 
shall be in equal opposition, like the coils of a 
differential galvanometer—or, perhaps, in this case, 
solenoids and acore would be better than electro- 
magnets—so that the regulator should function only 
when one of two currents obtains the preponderance. 
In another case the magnets (or solenoids) might be 
shunt and series respectively, in which case the 
essential feature of the mechanism might be, 
perhaps, applied to controlling the carbons of an 
arc lamp. Again, by using a polarised electro- 
magnet, a delicate or strong motor-relay might be 
devised on the base of the present apparatus, in 
which the direction of the rotation would reverse 
with the reversal of the line current. In order to 
do this and secure inaction of the organ which con- 
sumes motive force (connected to the wheel g) when 
no line current passes, the polarisation of the 
magnet should not be permanent, but should be 
brought about by a winding that envelops the non- 
bifurcate limb, and which winding becomes ener- 
gised only when a current passes round the 
bifurcate extremity. 
this kind and making the motor of the apparatus 
a working motor rather than a controlling motor, 
also the shaft of the wheel gy, the main channel for 
the transmission of force, an apparatus would be 
obtained likely to be of great service where a 
light switch may be needed to control and re- 
verse distant or considerable motive power, and 
such applications as the steering gear of ships, 
the control of electric torpedoes, or of cars on 
telpher or mining lines, suggest themselves. 
Such uses would obviously, and as previously 
implied, not necessitate such an organ as the com- 
mutator or the arm carrying the brush, shown in 
the sketch. If, however, it should be desirable to 
introduce liquid resistance (as obtained by approxi- 
mating or distancing conducting plates immersed 
in a liquid), a rack and pinion, or drum and cord, 
might be controlled by the wheel g. 

If this apparatus were applied to the control of a 
motor engine in relation to the electrical output, 
the wheel g might be connected with the throttle 
valve, the gas supply or the water inlet, according 
to the nature of the motor, and if applied to the 
control of field magnets in the case of a dynamo, or 
to the putting in or out of accumulator cells, obvious 
arrangements will readily suggest themselves. 

The general fittings of Messrs. Voigt and Haeffner 
are rather noticeable for obvious evidences of 
thoughtfulness in design and fitness, than for 
elaborate and needless tinish on external or non- 
working parts, and as a consequence the exhibit may 
at first sight appear to the casual observer less strik- 
ing than other less important exhibits. For switches 
controlling individual lamps Messrs. Voigt and 
Haeffner tend very much to those types in which 
the user of the switch has but one act to perform, 


the repetition of which fulfils all purposes. For 
example, we have a switch which looks exter- 
nally like a bell-push, and we will suppose that the 
first push puts in one lamp, the second push brings 
in two lamps, the third reduces the light to one 
lamp, and the fourth shuts all off and leaves every- 
thing ready for the repetition of the cycle. Such 
switches are specially recommended for hotel use, 
and are clearly very desirable when the current is 
always on, but in other cases might lead to waste 
of current ; and moreover such switches are ob- 
viously only suitable when the lamp is within the 
vision of the person using the switch. The general 
aero of such a switch is sufticiently indicated 

y the accompanying sketch, which shows a two- 
phase switch for one lamp or group of lamps, the 


With an arrangement of. 


change being made by rotating the button one- 
fourth of a circle, and always in the same direction. 

A very simple device adopted by Messrs. Voigt 
and Haefner for preventing the shaking out of 
such stamped or spun screw plugs as are used for 
safety fuzes or for the necks of incandescent lamps, is 
worthy of note ; a few indentations transverse to the 
thread being made on the outside of each element, 
an interlocking is obtained which effectually pre- 
vents the shaking out of the plug or lamp, though 
the indentations need not be sufficiently deep to 
render it diflicult to screw the lamp or plug into its 
place. Among other articles exhibited by Messrs. 
Voigt and Haeffner are to be found many useful 
contrivances indicating a knowledge of practical 
needs, and those engaged in the actual details of 
installation should not fail to study the collection. 

The department devoted to electro-chemistry is 
rather small in relation to the number and import- 
ance of the exhibits, and consequently is somewhat 
inconveniently crowded; indeed, considering the 
very great industrial importance of electrolytic pro- 
cesses in connection with chemical manufactures, 
this section of the great Electrical Exhibition of 
1891 may perhaps be considered the least thoroughly 
representative ; and in connection with this we may 
mention an interesting article on the uses of elec- 
tricity in the service of chemical industry (mainly 
electrolytic) written by Professor Erwin Sack, and 
appearing on page 233 of the Official Gazette* of the 
Exhibition. 

On entering the Hall for Electro-Chemistry one 
of the first exhibits to strike the visitor is the 
technical exhibit of the Swiss Aluminium Company, 
whose works are at Neuhausen-on-the-Rhine (see 
also ENGINEERING, page 173 ante), the aluminium 
being produced by them electrolytically from fused 
cryolite, and in connection with this exhibit there 
is much to be noticed which will be of advantage to 
the engineer and machine designer ; now that a 
metal so light, permanent, and manageable— 
whether hot or cold—as aluminium has become 
available at a price by no means prohibitive. In 
small quantities aluminium of the purest quality is 
sold retail by the company at about 6s. per pound, 
and the less pure metal at a lower price ; so taking 
into account the fact that the low specific gravity 
of aluminium (say, 2.6 cast or 2.7 rolled), the addi- 
tional cost of castings in aluminium over brass 
castings may be considered unimportant in the case 
of small machines, moreover the electrical con- 
ductivity of aluminium is high; a low estimate 
being 60 per cent. of copper, areafor area. In the 
exhibit the workshop uses of aluminium are illus- 
trated and a pamphlet, intended for distribution, 
gives useful notes about casting and other matters ; 
one chief point in casting being to avoid contamina- 
tion with silicium, when the metal is remelted, 
this being easy if the crucible (plumbago) and 
stirrer are lined with pure carbon or alumina. No 
flux must be used and care must be taken to pour 
clean, as any floating film of alumina may cause 
unsoundness of a kind not easily detected by a 
cursory examination. The soldering of aluminium 
is still a difficulty, the various expedients sug- 
gested being only partially satisfactory, but a trace 
of sodium in the solder tends towards facilitating 
its union with the aluminium. 

As regards alloys of aluminium, the most impor- 
tant is perhaps the aluminium bronze containing 
copper and aluminium, the proportion of this latter 
metal varying from 3 to 10 per cent. ; these alloys 
being already much appreciated as resisting oxida- 
tion and working well under the hammer when hot. 

Aluminium brass is prepared by adding about 
2 per cent. of aluminium to previously melted 
brass, the addition serving to make the texture 
firm and to increase the tensile strength. 

Ferro-aluminium containing 10 or 15 per cent. of 
aluminium is supplied for adding to molten iron, 
the apparent function of the aluminium being to 
reduce any ferrous oxide, without the unsound- 
ness which results when the dissolved carbon acts 
on ferrous oxide with the liberation of carbon mon- 
oxide. It is also claimed that a trace of aluminium 
renders iron castings specially fine in texture and free 
from hard skin, at the same time making the metal 
more fluid in pouring. Wrought iron containing 
aluminium is said to run like cast iron and to have 
the magnetic qualities of wrought iron. A trace of 
aluminium added to copper just before pouring is 





_* “ Officielle Zeitung der Internationallen Electrotech- 
nischen Ausstellung, 1891.” Redigirt von H. Massenbach 
und Max Quarke. Frankfort: A. M. Haasenstein und 





Vogler. 





also said to improve the quality by reducing the 
traces of cuprous oxide, which tend to form during 
the melting. Aluminium beaten out thin like gold 
leaf is also shown, and its use for decorative pur- 
poses are illustrated. 

Dr. C. Hoepfner, of Giessen, shows illustrations 
of the obtaining of copper and silver from ores by 
electrolytic means, also arrangements for the 
electrolytic generation of chlorine for use in gold 
extraction and for bleaching purposes. Messrs. 
Siemens also show in detail a copper reduction pro- 
cess, in which the copper is dissolved out of its ore 
by a solution of ferric salt (mainly ferric sulphate), 
which thereby becomes reduced to a ferrous salt. 
The solution being now electrolysed, the copper is 
deposited at the negative pole, while the ferrous 
salt becomes oxidised to the ferric state at the posi- 
tive pole ; the solution being thus brought back to 
practically its primitive condition. The copper ore 
is first broken up by a disintegrator and then mace- 
rated with the heated ferric solution in a tank pro- 
vided with agitating gear. It is then run through 
a filter and electrolysed in flat baths with horizontal 
copper cathodes near the surface and carbon anodes 
near the bottom, a filtering medium stretching hori- 
zontally across the bath between the electrodes ; 
and in the upper section agitators are kept at work. 
Messrs. Siemens and Halske also show the Siemens 
ozone tube in its original form, and large ozone 
generators based on the same principle, but made 
in various ways and of different materials. For 
example, we have talc in plaster-of-paris setting 
and in metal setting. Also glass, wax-paper, and 
enamelled metal. 

The transformer (induction coil) used in con- 
nection with the ozone generators is one in which 
a rapidly revolving commutator breaks and makes 
the primary current. As one of the numerous 
uses for ozonised air may be mentioned its use in 
sterilising water. 

Among those showing articles fashioned by the 
electrotyping method may be mentioned Messrs. 
Delseit, Feith, and Co., of Cologne, who show a 
large assortment of copper ware and inscription 
plates for machines, &c., these plates being gene- 
rally electrotyped to a thickness of ;}; in. to ,Jy in., 
and then backed up with a softer alloy. The tinish- 
ing is various, some being bronzed with arsenic 
bronze (white arsenic dissolved in an acid solution 
of ferric chloride), and others being electro-plated 
with nickel, silver, or gold. Messrs. Peartree, of 
Vienna, show large electrotype reliefs, vases, and 
statues, while Messrs. Trautman, of Munich, show 
flowers, leaves, insects, and other objects clad in 
copper, silver, and gold. General plant for use in 
electrotyping and plating, including dynamos, is 
exhibited by some eight or ten firms. 

A magnetic separator by Mr. H. Kessler, of 
Oberlahnstein, which perhaps hardly comes within 
the range of the electro-chemical department, is in 
this section. It consists of a rotating cylinder of 
wrought iron round the middle of which is a coil 
carrying a current. Over each end of this electro- 
magnet runs a flexible band studded with iron pins. 
As these pins pass round the electro-magnet they 
become magnetic and pick up the iron particles 
from any granulated material shaken down from a 
hopper over the pins. As the pins travel away from 
the magnet they lose their magnetism and the par- 
ticles of iron are dropped into another compartment. 








TESTS OF REFRIGERATING 
MACHINES. 
(Concluded from page 115.) 

Tue Pictet machine, furnished by Messrs. Rudolff- 
Griibs, of Berlin, was of a novel type and made by 
the Siichsische Maschinenfabrik, Chemnitz, late R. 
Hartmann. The machine utilises the so-called 
Pictet liquid, with its remarkably low vapour ten- 
sion, essentially anhydrous sulphurous acid with a 
very small percentage of carbonic acid. The com- 
pressor and steam cylinder lie behind one another, 
and their pistons are actuated by a common piston- 
rod. The inlet valves of the engine are supplied with 
H6pfner’s patent valve gear and controlled by a 
Porter governor, by means of which the speed may 
be varied between 35and 75 revolutions. The outlet 
valves are supplied with thumb-screws adjustable 
for different degrees of compression. The cylinder 
is steam jacketted all over, as well as the compressor 
mantle ; and the water circulating in the jackets 
passes also through the hollow piston-rod, for which 
purpose rubber pipes have been introduced, and 
then through a funnel and a meter. The compressor 
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OF REFRIGERATING MACHINES. 
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systems placed within a wrought-iron tank measur- 
ing 184 ft. by 12 ft. by 5 ft. inside there being 36 
coils in each half, each being bent so as to form 
| three [J’s in the vertical plane ; all these coils are 
jconnected to pipes s extending over the whole 
| breadth of the tank. The pipe S, 12 ft. long and 
| 14 in. diameter, serves as a collector for the gases. 
|The acting liquid passes from the condenser 
| through a and a sort of injector into the lower part 
of S, and from thence into the lower pipe s and the 
coils. The gas collects in the upper part of S and 
is drawn off at b. The brine enters at c, and leaves 
‘at d, and is kept in circulation by screw blades. 
|The injector just mentioned is to utilise the differ- 
/ence of pressure existing between condenser and 
evaporator for the sake of relieving the compressor 
and favouring the evaporation. The machine can 
work with one half or with both coils, and was 
charged in the former instance with 1175 1b. of Pictet 
liquid, and in the latter with 1825 1b. This liquid 
was supplied by Messrs. Rudolff and Griibs in 
| wrought-iron cylinders ; the ammonia for the Linde 
| machine was furnished in similar cylinders, 

Table II., on page 251, gives the dimensions of the 
| Pictet machine. It was constructed not to work 
|with constant speed, but to give the most econo- 
is double-acting, with two suction and two compres- | and 14, offers no special features ; the stirrer was|mical returns under the various trial condi- 
sion valves on each side. The condenser would be to | driven by a Schmidt hydraulic motor. The evapo- | tions. mA 
the left ; the single-acting air pump will be noticed |rator, Figs. 15, 16, and 17, however, differs from the After most satisfactory preliminary trials on 
in front on the right. The condenser, Figs. 13| older types. It consists of two symmetrical coil | October 24 to 26, the exact rules for the tests were 
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TABLE V. 

Temperature of condensing water leaving .. deg. Fahr. 68. | 95. 
Temperature limits ee ‘ee ors a. oe 42.8, 37.4 28.4, 28, 14, 8.6 +.4, —6. 28.4, 23. 
30 : er (| 170,449 «122,878 82,121 48,490 106,118 
Thermal units produced by evaporator per hour .. 4 190,575 134,580 89,308" 55,060 116,204* 

Linde { ane py 226.6* 167.2 202 a 
P 4 2. | 248.2* 184.3 227.5 
Cold thermal units per hour per pound of steam wees 999.4 213.7 157.2" 86.8 149 2" 
317.7 225.3 159 5* 101.7 153.7* 
; Linde / 93,716 70,345 51,382" 385,85 44,330* 
an Pm indicated horse- r 108,694 77,396 56,237* 414.57 50,044* 
power of steamengine .. ae os -+ ) Pictet { 76,735 56,221 40,580* 22,722 | 37,262* 
| 84,664 60,638 | 42,110* 26,696 | 38,369* 








TABLE II.—Pictet Machine. 























Dimensions of Cylinder. uo Pi 
Diameter of cylinder .. <_ in.| 12.45 11.26 
pe piston-rod, i a 1.97 1.97 
ee ee ee { front, sq. in.' 118.8 96.6 
Effective piston area .. a aah? » | 1188 99:6 
Stroke ea oo ae in.| 24.41 24.41 
‘ 3 ron 0.10556 0.0858 
Constamt og { back 0.10556, 0.085 
front cub. ft. | 1.807 
Volume described per stroke { back x a 1.400 
mean ,, 1.68 1,353 
Heating and Cooling Surfaces. 
| Evaporator. 
- = | Con- 
| | denser. 
BE pa 
Diameter of pipee -- {outside | 142 | aa | 1a 
Total exposed length of pipes (36 x | 
48.97 ft.) .. ca Saat F gl =. | i= 
outside, sq. ft. 8 | .8 | . 
Total exprsedarea.. inside’ ,, 55,6 | 66.5 | 882.7 
I oc ee 1 & | A 4 
Quant:ty of brine or cooling water,) ~——----—~ | 
. | 360 


cub, ft. 1042 | 


and the time noted after the normal level had been 
re-established. Manometer and thermometer read- 
ings were taken every ten minutes, and vacuum 
gauge readings and indicator diagrams likewise. As 
the fitting of the indicator cocks to the compressor 
would increase the clearance, Mr. Linde did not 
desire that the compressor should be indicated 
during the period of the chief tests ; both the com- 
pressor and the engine were, therefore, indicated 
immediately afterwards. The trials lasted 24 hours, 
a break being made after 1} hour for the control of 
the feed water ; each trial was immediately after- 
wards repeated, and the mean values accepted if 
there was agreement to within 4 per cent. If 
greater differences appeared, the trials were re- 
peated until agreement was obtained. Besides the 
thermometer corrections spoken of above, which 
could only very slightly affect the results, since the 
thermometers were standard instruments supplied 
by Mr. R. Fuess, of Berlin, more weighty tempera- 
ture questions had to be considered, and corrections 
and interpolations resorted to. There can be no 
doubt that no factor was neglected to obtain 
the greatest possible accuracy, and that the devia- 
tions from the respective normals decided upon 
would in most cases have been disregarded 
without much hesitation. Yet it was, for instance, 
not always possible to open and to finish with 
exactly the same temperatures in condenser and 
evaporator, though the deviations proved veryslight, 
as reference to the annexed Tables III. and IV., lines 
46 to 49, and 59 to 62, willshow. Then the pro- 
gramme demanded that the tests should be directly 
comparable, so that in all parallel experiments, 
made with machines of totally different types, the 
respective temperatures and heat values should be 
exactly the same. These conditions could not ab- 
solutely be fulfilled. It was therefore agreed to 
permit deviations of + 4 deg. Fahr. in the tempe- 
ratures of the circulating brine, and to allow for such, 
provided that the corrections thus introduced did 
not influence the results by more than 1 per cent. 
Direct experiments as to losses by radiated heat 
were not deemed necessary, since the lagging, 
woolly wood fibre, answered perfectly ; line 69 of 
the annexed Table III. shows that this omission was 
quite justifiable. 

The actual tables deal with twenty-one series of 
tests ; we reproduce only a few of these. We have 
had to reduce all the metric measures to their 
English equivalents, and have sometimes curtailed 
the decimal places in doing so. 





As regards the Linde machine, the tests with 
double surface were strikingly more favourable. 
This might to a certain extent have been due to the 
circumstance that the double surface tests were 
made two months later than those with simple sur- 
face, when the machinery probably ran more 
smoothly. To make sure, however, special power 
tests with the machinery running empty—neces- 
sary, one should have thought, in any case—were 
added with confirmatory results. The steam con- 
sumption of the Pictet machine was higher than 
at previous tests of the manufacturers, which 
agreed with tests made by some of the committee 
members in 1889, 23 lb. per indicated horse-power 
per hour, and the steam consumption increased 
during the period of the experiments. The report 
does not offer any explanatory suggestions regard- 
ing this point, and mentions simply that every care 
was taken to have the same steam supply for both 
machines. The calculations based upon lines 27 to 
29 of Table IV. showed that either the manometer 
or the indicator readings, or both, were faulty. A 
subsequent examination of the instruments justified 
the latter assumption ; the awkward difficulty was 
fully considered and corrections introduced, which, 
however, would not appreciably affect the final con- 
clusions. We omit the reduction of the results ob- 
tained to exactly identical conditions, temperature 
limits and heat quantities, for both machines, and 
their theory and calculations; and come to the final 
table of results (Table V.), based upon the figures we 
have given in Tables III. and IV., and the calcula- 
tions and interpolation just spoken of. We alter the 
arrangement of this duplicate table of the report by 
placing the respective values for simple and double 
surface in each case the one immediately under- 
neath the other. Interpolations are marked with 
an asterisk. 

The committee postpone the discussion of the 
results in the hope that other machines will be 
offered for examination. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(By our New York CorRESPONDENT.) 
(Concluded from page 211.) 
Sections anD MecuanicaL ConpDITIONS OF 
Car WHEELS. 

Tus paper was read by Mr. P. H. Griffin. The 
author desired to impress on railway men that they 
should pay more attention to the wheels, and to 
their proper design and construction ; 90 per cent. 
of the equipment of this country use chilled car 
wheels, the chill being 2 in. in depth. The strains 
are due to the load and to the action of the brakes. 
The latter develops a certain amount of heat and 
causes expansion of the wheel. The strain, here, 
is estimated at about 100 tons at 20 miles speed, 
and a load of 5 tons with 10,000 lb. pressure on 
the brake shoe. There had been more people 
killed in accidents from broken wheels than in 
those due to broken bridges. The author then 
showed patterns of various wheels and criticised 
them. He then took up the question of mechanical 
defects, their causes and results. He considered 
the chilled wheel the best, because it can be made 
mechanically perfect, and will retain its original 
conditions longer than a steel one, and we may 
quote the following as his opinion. 

‘* We have proven to our own satisfaction that 
the chilled wheel can be made to fulfil these con- 
ditions, and have a total of 600,000 in every kind 
of service without one case of breakage, as proof of 
possible safety. 

‘* One-sixteenth of an inch chilled iron will give 
more wear than six times that quantity of steel 
found in any steel tyre. It must be remembered 
that steel tempered and hardened into cutting tools 





and steel not so treated are very different things, 
and that the latter condition is always the one 
found in steel tyres. Furthermore, the life of a 
steel wheel in the severe service of to-day is not 
all in the flat surface of the tyre; it is largely in the 
flange. To provide proper flange thickness on many 
steel wheels, from 20 to 40 per cent. of the tyre 
must be turned off and thrown away. 

‘* At best it is difficult to say what the entire 
result of the imperfect conditions referred to are in 
the practical operation and expenses, but as a con- 
servative statement, based on long and careful 
investigation of the subject, I believe that with 
mechanical conditions such as they should be and 
such as can be maintained without difficulty on 
chilled wheels, the cost of power operating traftic 
carried over them can be decreased from 15 to 20 
per cent. The cost of wheel service can be de- 
creased from 25 to 50 per cent., and the saving in 
wear on equipment and permanent way will be in 
like proportions. 

‘On the wheel subject generally a few words 
may be said. Wehave not studied and worked at 
it from the one stand-point of chilled wheel manu- 
facturers, but have obtained all the information 
possible on the manufacture and use of the different 
types of wheels in all countries and on the results 
obtained from them.” 

The author showed in the Table on the following 
page his examination of the German practice and 
commended it to those who thought the steel wheel 
the only safe form. It isnowin order to hear from 
the steel men on this subject, and no doubt they 
will seize upon the opportunity. 

This paper will no doubt furnish food for reflec- 
tion to many railroad managers and was listened to 
with much interest. 


CoNCLUDING PROCEEDINGS. 

A description was given of a new train shed 
recently erected in Jersey City by the Pencoyd 
Iron Company for the Pennsylvania Railroad. It 
is quite worthy of the celebrated company who 
have built so many and successful bridges. In 
length it is 653 ft. 6 in., and in width 256 ft. Its 
height is 112 ft. and the weight is 4,550,000 lb. 

After carefully discussing this structure and 
commenting favourably on it, the Society had 
a little experience in sanitary engineering, which 
is now one of the important branches of the sub- 
ject, since a man’s life is lengthened and his 
vigour increased by careful attention to the health- 
ful character of his surroundings. The paper 
calling out these remarks was ‘‘ The Single Trap 
System of House Drainage,” by Latham Anderson, 
and received some criticism from the experts. The 
author would abolish all local traps except grease 
traps to sinks, and they are not to be air-tight ; he 
would place a single trap between the sewer and 
the house with a metal flap valve below it, and 
have a main uptake house-vent as at present, but 
no inlets for fresh air. He thought fresh air 
inlets near the ground inadvisable since the air was 
impure. He thought the overflow pipes at wash- 
basins the foulest part of the drainage, and proposed 
to clean them by wire brushes. The palpable 
objections to these were noted at once ; since the 
gases generated in the pipes are the more frequent 
causes of disease, there must be a free circulation 
of air, and traps ventilated to the roof will give 
this. One expert took issue on having a trap at 
the entrance to the house. Next followed ‘“‘A 
Trip through Big Horn Caiion,” by E. Gilleth. 
This was a pleasant and interesting account of a 
journey made by the author through the locality. 
The extent of the caiion was 50 miles, and the 
walls were some 500 ft. high in spots, and rose to 
1000 ft. at the Devil’s Caiion. There was nothing 
of a scientific nature in the paper, but it was a 
pleasant break in the subjects presented. 

The party having finished their session com- 
menced to depart. Some took advantage of the 
kind offer of the Louisville and Nashville Railroad 
Company, and visited points of interest along their 
line. One party of twenty-three went to Birming- 
ham, Ala., and received distinguished attentions 
from the hospitable inhabitants. As this city and 
its surroundings have already been described in 
ENGINEERING, it is not necessary to refer to it here. 
Leaving Birmingham they returned by Nashville, 
stopping to visit the Vanderbilt University. This 
was also described in ENGINEERING at the same time, 
and it may be noted that the corner-stone, the lay- 
ing of which was described by us, has now become a 
fine structure. Your correspondent returned that 
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STATEMENT OF STEEL TYRES BROKEN ON RAILROADS OF GERMAN EMPIRE IN YEARS 1884 TO 1889 INCLUSIVE. 
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way, and broke the Sabbath to the extent of going 
out there and examining it. Nashville has now 
about 100,000 inhabitants, and electric roads in 
every direction. Most of them seem to pass the 
Maxwell House, and as it is at the foot of a hill 
they come down it with everything set, and develop 
a creaking and groaning which make night hideous, 
so that only a deaf man can enjoy undisturbed slum- 
ber. Our party now hastened northward to attend 
the meeting of the Mining Engineers at Cleveland. 





NOTES. 
ATLANTIC STEAMSHIP PERFORMANCES. 

Ir is interesting to compare the latest Transat- 
lantic passage made by the Teutonic, and briefly 
referred to in last week’s issue, with the fast 
voyages previously made by the Majestic and City 
of Paris, and to enable this to be done we give the 
details in tabular form. 


“Teutonic.” ‘* Majestic.” |e City of Paris.” 





miles 
460 7 
495 
505 
510 
517 


290 


First day out 
Second 
Third 
Fourth 
Fifth 
Sixth 


| 

| 

| 

miles 

| 

” | 
” | 
| 

” | 
” 





2788 
5d. 19h. 18 m. 


Total .. 2777 
Duration of 


voyage . 6d.16h. $1 m. d. 18h. 8 m. 





| 
| 5 





It is probably more than a coincidence that these 
trips were all made in August, that of the City of 
Paris in 1889, and the other two during the August 
of the current year. It is about the best month in 
the year for taking a northern course. It is further 
remarkable that the total distance steamed by the 
two White Star vessels is the same. They have 
evidently taken the same route. The American 
journals have displayed their characteristics in 
some of the despatches sent as to the record run. 
Some of the daily papers have published cable- 
grams in which it is said, for instance, that all three 
steamers named have different systems of forced 
draught, and that the differences in speed are due 
to this, when as a matter of fact all have Howden’s 
system, any slight modifications introduced being 
to suit circumstances. Remarks have also been 
made as to the reduction in speed in the City of 
Paris. It istrue she has not reached her best per- 
formances of 1889; but the Inman Company in 
changing the system of forced draught desired to 
reduce the coal consumption as well as to increase 
the speed, and we learn that so far as steaming 
efliciency, compared with tons of coal burned, is 
concerned, the vessel is doing admirably, her con- 
sumption being now reduced to 260 tons per day. 
The Majestic, on the other hand, burns about 
25 per cent. more than this. The owners have 
been testing the vessels lately more as regards con- 
sumption than speed. Whea the Inman Company 
begin to burn 320 tons the White Star vessels will 
have to carefully guard their laurels if they mean 
to retain them. 


Brake TrRIAts IN SourH AUSTRALIA. 

Some time back the South Australian Govern- 
ment resolved to carry out a series of competitive 
trials of the various types of continuous brakes in 
common use, and appointed a Board for that pur- 
pose. Unfortunately, however, though four com- 
panies manufacturing different types of brake 
expressed their intention of competing, only one, 
the Westinghouse Company, finally appeared 
on the scene of action, and hence the experi- 
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ments made were confined to this type of brake, 
on which very full experiments had already been 
made elsewhere. The conditions of the competition 
provided thatthe trains should consist of not less than 
50 vehicles. The brake shoe pressures were not to 
exceed 95 per cent. of the weight on engine and 
tender wheels, or 100 per cent. of weight on wheels 
under other vehicles, when those were empty. 
But one brake shoe was allowed to each wheel, 
which at the commencement of the trial was to 
hang } in. clear of the wheel tread, and afterwards 
at lin. clear to represent the conditions when the 
shoes were worn. The experimental train was 
made up as follows : 

Weight. 
Engine, 144 in. by 20 in. cylinders, lb. 

6 coupled, with bogie in front... .. 56,200 
Tender, 6 wheeled ... Ses es 38,080 
20 goods wagons, 4 wheeled loaded... 384,665 
partly loaded 316,315 
56,667 
88,060 
25,340 


Total weight of train 965,327 


Mr. Kapteyn’s automatic apparatus was used in 
the brake van, and the diagrams obtained formed 


” ” 


7 "9 ” anpey = 
3 carriages (bogie, 8-wheeled) loaded ... 
1 brake van, 4-wheeled loaded ¥ 
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a complete record of the action of the brake at 
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Apyrite is black and bright, the grains are pris- 
matic, and the cartridges can be filled by the 
ordinary appliances. Apyrite does not alter its 
consistency by heating even to a high temper- 
ature, and does not mass together on being stored. 
It is almost entirely smokeless, and exceeds other 
known smokeless powders in this respect; nor 
does it give any flame, and the heating of the 
weapon is exceedingly small. Comparative firing, 
to ascertain the heating of the barrel, has shown 
that 10 shots with nitro-glycerine powder, 15 with 
black powder, and 23 with apyrite, had the same 
effect of heating. A rifle with which 800 rounds 
had been fired, and which had been left untouched 
for eight days, was not more difficult to clean than 
one which was cleaned immediately after firing. Of 
2400 shots fired with three rifles, not a single 
one proved abnormal, even at 2000 metres range. 
With the present Swedish rifle, a charge of 34 gr. 
of apyrite is used with a bullet weighing 14} gr., 
resulting in a velocity when leaving the rifle of 
640 metres, and a pressure of about 2260 atmo- 
spheres. A canister containing apyrite, and fired 
through at 50 metres distance, did not ignite for 
the first three shots; the fourth did cause ignition, 
but the apyrite burst quickly without any report ; 
the canister suffered no other damage than had 
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every stop. The above Table gives a summary 
of the more important results. 
ApyrITE, THE NEw SweEpIsH SMOKELESS PowDeER. | 

The exhaustive and protracted experiments and | 
tests which have been carried out by the military 
authorities in Sweden as to the production of an) 
efficient smokeless powder, have been crowned with | 
great success, and apyrite, as the new powder has| 
been called, is considered to have several distinct | 
advantages above other known smokeless powders. | 
The guiding principles during these long experi- 
ments, were the production of asmokeless powder, 
based upon highly nitrated cellulose, with a low 
pressure of 2200 to 2500 atmospheres, and giving | 
an initial velocity of 630 to 650 metres, with no| 
flame, slight heating of the rifle, like ordinary black 
powder in appearance, and the products of the 
combustion of which had an alcalic reaction. | 
Apyrite seems to possess all these qualities, and is | 
easy to manufacture. It is made chiefly from two | 
substances ; the process requires no special ma- | 
chinery, and is rapid, besides being comparatively | 
free from danger. It is to a high degree un-| 
affected by rubbing and blows, and burns, when | 
ignited, even in large quantities, without an ex- | 
plosion. This latter quality was confirmed by | 
an accidental ignition of 80 kilogrammes of | 
yl in a drying compartment, when even some 
glasses in the same room were not damaged. 





\ 


been caused by the bullets. In similar tests, with 
canisters filled with black powder or nitro-glycerine 
powder, an explosion was caused by the first shot, 
and the canisters were entirely destroyed. 








VicToRIAN Raitways.—The revenue of the Victorian 
Government railways for the financial year ending 
June 30, 1891, was officially estimated originally at 
3,350,000/. ; but at the latest dates from Melbourne, the 
estimate had been reduced to 3,309,0002. The working 
expenses, estimated at 67 per cent., amount to 2,217,000/., 
and the interest on the railway debt for the year to 
1,310,000/., leaving a deficit of 218,000/. Next year’s re- 
ceipts are estimated at 3,500,000/., the working expenses 
at 65 per cent., and the interest at 1,360,000/. Assuming 
that these estimates are realised, there will be a shortage 
of 135,000. 


Tue Director oF Her Magesty’s Dockyarps.—We 
have good pet for supposing that Dr. F. Elgar, 
Director of the Admiralty Dockyards, is about to resign 

The appointment was created about six — 
ago for the purpose of carrying out much-needed reforms 
in the management of the dockyards, the defects in which 
we called prominent attention to in the years 1884 and 
1885. Great improvements have been made since Dr. 
Elgar has held office, and it is to be regretted that he does 
not remain longer to look after the public interests in 
matters so vital to the strength and efficiency of the Navy. 
We purpose, however, dealing with the subject at greater 
length next week 
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On our two-page plate and in the engravings on the 
present page, we commence the illustration of a set of 
turbines erected two years ago by Messrs. Ganz, of | 
Buda-Pesth, at the steel works of the Krainische Indus- 
trie-Gesellschaft, in Assling-Sava, Carniola, Austria. 
The plant comprises three turbines of similar construc- 
tion. The River Sava, at the point where the works 
stand, has a rapid fall, as is shown by the fact that 
the difference of the height of the tail races of the first 
and third turbine is 2.4 metres for this short dis- 


tance. The particulars of the turbines are given by the 
subjoined Table : ‘ ‘i 
, orse- Revo- 
Head. Feed. power, lutions. 
ft. in. cub. ft. 
First turbine ... 76 125 772 134 
Second ,, 79 7 121 829 137 
‘Lhird 84 8 124 894 140 


In a future issue we shall give further illustrations, 
together with a complete description, from the pen of 
Mr. Béla Sziits. 





INDUSTRIAL NOTES. 

Tue Labour Correspondent to the Board of Trade 
says that the labour market continues to be in a dis- 
turbed condition, disputes being numerous ; and he 
gives a hint to the effect that the state of the unem- 
ployed list furnishes evidence that the greatest caution 
should be exercised in the discussion of questions out of 
which further stoppages of work are likely to arise. 
During the past month 71 strikes were recorded, the 
number being only slightly below the average of the 
last few months. Of the total number of strikes 12 
were in the engineering, iron, and steel trades, 11 were 
in connection with the cotton industries, and 3 in the 
woollen trades, 7 in the building trades, 7 in connec- 
tion with dock labour, 3 in connection with coal mining, 
and 12 in connection with the boot and shoe trades. 
The record this time does not appear to be complete, 
for there were certainly more than three disputes in 
connection with coal mining, and more than two in 
connection with the engineering trades during the 
period. Twenty-one societies reported, representing 
247,038 members ; of those no fewer than 8095 were 
out of employment, showing an increase of 1095 over 
the previous month. The proportion of unemployed 
was 3.28 per cent., as against 2.86 in the previous 
month, and of 2.28 in the same month of last year. 
Only nine societies report trade to be good, while twelve 
show that it is moderately good. The falling off is 
shown in the engineering, iron and steel, and the ship- 
building trades principally, in some of which disputes 
have increased the number outof work. The building 
trades show an improvement upon the figures of the 
previous month, even with the numerous strikes which 
have taken place, some of which are still pending in 
connection with those trades, that in London being 
on a large scale, some 4000 being affected thereby. 





The condition of the engineering trades throughout 
Lancashire shows an increasing tendency to slacken 
down in most branches, although activity is fairly well 
maintained upon work in hand in most of the engineer- 
ing industries of the district. The outlook for the 





future is far from encouraging, for the work coming 
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forward in none of the branches is_ sufficient to 
replace the orders being rapidly worked off. The 
machine toolmakers have hitherto been exceptionally 
busy, but most of these are running out their orders, 
and the locomotive , builders report very little new 
work giving out, though up to the present they also 
have been well employed. In all the other branches 
there is a quietening down with the prospect, as things 
are at present, of lessening activity as autumn ap- 
proaches. The iron trade shows no animation, the 
business done being limited to present requirements. 
Orders are few in number, and for small quantities, 














consumers generally being apparently sufficiently sup- 
plied. Manufacturers, however, show little inclina- 
tion to lower prices, which they allege give but 
a small margin of profit. There is a general absence 
of labour disputes in the engineering branches of 
trade, but the strike of stove-grate makers, at Open- 
shaw, continues, apparently without approaching toa 
settlement. The men, to the number of about 130, 
came out on strike several weeks ago; of these only 
about a dozen have obtained work elsewhere. The 
others are maintained by the National Union of Stove- 
Grate Makers, assisted by other contributions. The 
married men get 12s. and the single men 8s. per week 
strike pay, supplemented by 7s. per week each from 
the Strike Committee, or a total of 19s. and 15s. per 
man per week respectively. The boys are paid 7s. 6d. 
week. Appeals for further help have been issued 

y the Manchester and Salford Trades Council, as 
well as by the Strike Committee, in anticipation of a 
prolonged struggle. 





The condition of trade in the Sheffield and Rother- 
ham district is quiet in many branches, and a g 
many men are out of employment. For some classes 
of heavy engineers’ tools there is a brisk demand, and 
the file trade is active, some good orders having been 
booked for Australia, the United States, and for 
Germany. There is also a more active demand than 
usual for wire ropes and other goods for colliery 
works. The rolling mills are fairly well employed, 
except the wire-rod departments, which are in an un- 
satisfactory state. This, it is said, is owing to a 
rather severe competition by Swedish makers. A fair 
trade is being done in steel rolling, for files and 
cutlery. Some firms have secured large orders for 
crucible steel for the United States and Germany, but 
the common steel trade is quiet. 


The strike of the Scottish blast furnacemen, which 
lasted 23 weeks, cost a total of 12,448/. 9s. 5d. ; of 
this amount 12,178/. 10s. went in strike pay, and 
1890/. in other expenses. At one time 967 men were 
on the funds, and 1355 children wererelieved. Of the 
total cost the union provided 8118/., the Cleveland 
miners 1000/., and other miners the balance of the 
amount. 





A great strike in the wrought-nail trade was con- 
templated last week, involving some 20,000 workers 
in the districts of Oldhill, Rowley, and Sedgley, Staf- 
fordshire and Worcestershire; but better counsels 
prevailed, and the men were induced to remain at 
work pending a meeting of the employers. 1t is hoped 
that a strike will be averted. 


The strike of carpenters and joiners in London 

resents no new phase, except that overtures have 
se made to the Conciliation Committee of the 
London Chamber of Commerce to promote a confer- 
ence with the view of arbitration, An uneasy feeling 

revails as to the ultimate issue, although many small 
foes have conceded the terms demanded, rather than 
close their shops. 








The intemperate language of the secretary of the 
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Engi , Cra , and Firemen’s Union in the 
Cleveland district has recoiled upon his own head. It 
seems that he and the other officials were annoyed 
because the employers refused to negotiate with them 
at any of the works, hence the threat to paralyse the 
trade of the district. Mr. Whitburn also, it appears, 
advised the men to throw overboard the sliding scale 
which has been in operation for two years, and by 
which the men had benefitted even so recently as 
during the last quarter. The men, however, were 
wiser than their leaders, and agreed to the reduction, 
otherwise there would have been a stoppage at most of 
the larger works in the district. To the credit of the 
trade unionists on the Teeside be it said that they 
repudiated the language and the advice of the secretary 
of the union. It is hoped that some good will come 
out of the dispute, for Mr. Snow, the secretary of the 
blast furnacemen, is endeavouring to obtain some repre- 
sentation of the Enginemen, Cranemen, and Firemen’s 
Union on the wagee board of the district. The Eston 
Steel Works show little signs of renewed activity. 
Most of the iron works on the Teeside were idle during 
last week in consequence of the Stockton races, the 
resumption of work being only half-hearted in most 
instances. The shipments of iron indicate a little 
increased activity, the total being higher than in 
July and more than in August of last year. Some has 
had to be drawn from store, and in a few cases mer- 
chants have had to obtain supplies to complete 
deliveries. The demand of the ironstone miners 
for an advance in wages has been abandoned, and no 
new disputes have arisen in any of the other trades. 





A most regrettable strike has taken place at Wolver- 
hampton over the new wages list agreed to by the Mid- 
land Wages Board. It was foreseen at the time that 
there would be a reduction in wages in some instances, 
while in many others there would be an increase. With 
the full knowledge of this fact the representatives of 
the men, as well as the employers, on the Board, 
spent a good deal of time over the preparation of the 
list so that there should be as little friction as possible. 
The first repudiation of the list came from the sheet 
rollers employed at the largest sheet works in South 
Staffordshire, those of Messrs. Lysaght, who sought to 
relieve themselves of the reduction by endeavouring to 
reduce the wages of their underhands by 6d. per day ; 
this attempt the underhands resented. At first only 
a portion of the men refused to get the furnaces ready 
for starting work, but as the rollers persisted in the 
reduction the whole of the underhands ceased work. 
Subsequently the other millmen ceased work also. 
This stoppage threw the other men out of work. The 
head of the firm expressed regret that a strike should 
have taken place, and that the discontent of a few 
men should render the whole of the employés idle ; but 
if the men did not speedily resume work the establish- 
ments would be closed for a month. The men state 
that they were paying their underhands ls. a day 
more than the rates paid to the same class of men in 
other districts, and, therefore, when they had to 
submit to from 10 to 20 per cent. reduction, the under- 
hands must bear some proportion of that reduction, 
but even with that rel ee. ee their wages would be 
higher than the rates paid elsewhere. The dispute 
ought not to have happened, for the matter ought to 
have come before the Board. 


The condition of the iron and steel trades in Cum- 
berland has become most serious. Over 5000 men and 
boys are idle, and great distress prevails at Working- 
ton. Atthe Moss Bay Iron and Steel Works about 
1400 are idle, many of the men having only worked a 
day or two per week for months. At the West Cum- 
berland [ron and Steel Works about 1600 are idle, only 
one blast furnace having been at work for several 
months. At the Lowther Iron Works, and at the 
Barepot Tinplate Works thingsare almost as bad. It 
is said that one-fifth of the entire population are un- 
employed, and those mostly upon whom others de- 

end for a living. The guardians of the poor have 

ad to open stone yards for the metre vi. 1 and the 
Town Council are opening relief works. The worst of 
it is that there are only very faint hopes of any revival 
of trade at present, or for some time to come. 

In consequence of the closing of the Pelsall Iron 
Works a good deal of distress prevails in the locality, 
and an appeal has been issied for employment or 
assistance for sheet rollers, forge rollers, puddlers, 
blacksmiths, fitters, labourers, shinglers, heaters, and 
other helpers in connection with those works. 

In South Wales the iron and steel works at Rhynmey 
have stopped for an indefinite pericd in consequence 
of the depression in the iron trade. In this case, it is 
said, the company will endeavour to find employment 
for the men at the company’s collieries where possible, 
so that they shall suffer as little as possible by the 
stoppage of the iron works. These several stoppages 
indicate a trying time as winter approaches. 


The strike at the Thames Iron Works did not end 
with the completion of the cylinder for the hydraulic 
press for Messrs. Samuda as was expected ; on the 





contrary it resolved itself into a general strike on the 
question of outdoor money and walking time, on 
the same lines as the strike at Messrs. Samuda’s works. 
Mr. Hills, the managing director of the Thames Iron 
Works Company, has been explaining the position of 
affairs as regards the firm, and the bearing of the ques- 
tion at issue with respect to other firms in the metro- 
politan district. He states that the fifty-four firms 
which are said to pay the extra money in dispute only 
do repairs, and that he pays the same rates, on the 
same kind of work, as those firms, namely, outdoor 
and walking money, and will continue todo so. But 
on new work neither his firm nor Messrs. Samuda’s 
have paid such extra money, the latter firm in point 
of fact not doing repairsat all. But Mr. Hills further 
states that as regards walking time he allows a quarter 
of an hour in the morning, in the winter months, the 
men starting at quarter-past six, instead of six o’clock, 
which concession, he says, means 750/, extra to the 
firm for the six months. The manager further contends 
that it would be unfair to the other men employed on 
the ship to pay the engineers 6d. extra for outdoor and 
3d. for walking time, as all the other men would be 
similarly placed ; and if it were given to all it would 
probably mean the closing of the works, as the extra 
would amount to 180/. per week, or a cost of 12,000/. 
on the one ship, but as there are three ships the total 
would amount to 36,000/. Mr. Hills expresses his 
willingness to take back all the old hands if a settle- 
ment can be arrived at. He recognises the difficulty 
of the men as regards their superannuation, but hopes 
that the Amalgamated Society of Engineers will with- 
draw the circular and allow the members to return to 
work. The firm contemplates some new scheme of 
working, which, it is hoped, may prevent similar dis- 
putes in the future. 


The unfortunate dispute on the Clyde has really ter- 
minated at last, the men having decided by a majority 
of votes to accept the reduction of 5 per cent., which 
was mutually agreed upon by a conference of the 
representatives of the union and the employers seven 
weeks ago. The men, it is stated, have been starved 
into compliance, for the union gave no strike pay, and 
the contributions were so sinall as to be of little ser- 
vice when 5000 or 6000 men were involved. Some of 
the ‘‘labour leaders” and ‘‘ labour journals” have 
been severely condemning the officers and executive of 
the union for their attitude as regards the strike, and 
have been endeavouring to promote dissension and 
discord in the ranks of the members. Butif the execu- 
tive and officials of a trade union cannot be trusted by 
employers honestly and loyally to carry out an agree- 
ment, then there is an end to all negotiation. Some- 
times men will spend thousands of pounds to compel 
an employer to recognise a union, but the uselessness 
of recognition would be obvious if the union disregarded 
an honourable compact. The lesson has been a severe 
one, but it was rendered necessary in the interests of 
unionism, of loyalty to a bargain, and discipline in the 
society. 


There are rumours afloat that troubles are brewing in 
the steel trade in Scotland. In the interests of industrial 
peace it is to be hoped that there is no truth whatever 
in the statements that are being made and circulated. 
The rumour is that the union leaders, and even 
members of the Joint Conciliation Board, are being 
‘‘black-listed” and victimised, though these very men 
have, by their good sense pilotted the workers through 
a season of general prosperity in the trade without a 
strike, and have thus benefitted employers and em- 
ployed alike. 


The International Labour Congress at Brussels has 
caused some disappointment in certain quarters by its 
attitude and surprises. The first surprise was the re- 
fusal to recognise the ‘‘ anarchists,” though where the 
line was or is drawn it is difficult to see. However, 
the mere fact of exclusion shows that there is a point 
beyond which the social democrats will not go. But 
the distinction made at the congress seems to have 
been that the anarchists are opposed to all State inter- 
ference, while the social democrats want the State to 
do everything, except, apparently, to preserve order, 
the absence of which is anarchy. The composition of 
the Labour Congress was peculiar, inasmuch as the 
actual workmen delegates were few, as compared with 
those drawn from the middle and professional classes. 
Even among the ‘‘ British delegates ” there were some 
curious combinations, members of the ‘‘ Civil Service ” 
representing the unskilled workmen of England. The 
actual results of the deliberations of the congress are 
small, and the proposals embodied in the resolutions 
are aspirations after better conditions, rather than 
practical remedies ve ray of attainment. But there 
was a nearer approach to definite action and mutual 


understanding than was thought possible judging by 


the programme. The English delegates, from bond fide 
unions, exercised a wholesome influence in some re- 
spects, to which even socialism had to bow. The two 
sections appear to have agreed upon a course of political 
action which may have a direct Nesting upon political 





parties, namely, to break from all other sections, in 
order to create a labour party. But when the political 
conflict comes other questions will have their weight. 
The Jewish question was dealt with on rational lines ; 
the Jewish workers must come into line witli other 
workers of all races. The struggle is to be a class 
struggle rather than one of race. The discussions on 
the whole were more free from passion, more delibera- 
tive, and better conducted than usual at international 
congresses ; and there was a more manifest disposition 
to recognise differences in modes of action on the part 
of the several natiunalities. 


The preparations for the Trades Union Congress are 
nearing completion, a large number of delegates 
having been notified to the Parliamentary Committee, 
A difficulty, has, however, arisen as to trades councils, 
the new regulations as to fees having raised doubts as 
to whether trades councils should pay l/. per 1000 
members in the same way as rool unions. The 
election of Mr. Burt, M.P., as chairman seems to 
have given universal satisfaction, even those who 
endeavoured to drive him from political life two or 
three years ago join in the congratulations. The cor- 
poration have issued 1500 tickets for the Tuesday’s 
conversazione, and 12,000 tickets for the garden party 
on Thursday. The dinner of the trades on Friday is 
provided for 1000 guests. Work and enjoyment will 
go hand in hand. 


South Wales is the scene of another great strike 
among the colliers, The dispute at the collieries near 
Merthyr Tydvil was no sooner settled than some 5000 
men struck at the six large Ocean Collieries in the 
Rhondda Valley owing to a dispute as to the screening 
of coal. It was decided to refer the matter to the 
Sliding Scale Committee, but no settlement seems to 
have been arrived at. The owners demand that the 
men should resume work pending the negotiations. 

The dispute at the Murton Colliery, Durham, with 
respect to a deputy, has been arranged, the men 
resuming work on terms said to be satisfactory to 
them. The strike lasted nine weeks, and cost the 
union 5500/. At Wingate also the strike is settled ; 
the union refused to sanction it, though the men were 
out nine weeks. 

Several disputes have been going on in Lancashire, 
some of which have been mutually arranged ; but a 
strike has taken place at Crippin’s Colliery over the 
question of deductions in measure and weight. A 
strike of about 300 men and boys has taken place in 
Stirlingshire against a reduction of 5d. per ton; the 
men offer to consent to 2d. per ton. An incipient dis- 
pute has arisen in Derbyshire, but the matter is to 
be referred to arbitration. Several disputes exist in 
Yorkshire, but efforts are being made to deal with 
them by the joint committee of owners and represen- 
tatives of the men, so as to avoid strikes if possible. 





THE BRITISH ASSOCIATION. 
Address to the Chemical Section. 


By Professor W. C. Roprerts-Avusten, C.B., F.R.S., 
President of the Section. 


THE selection of Cardiff as a place of meeting of the 
British Association led to the presidency of Section B 
being intrusted to a metallurgist. It will be well, there- 
fore, to deal in this address mainly with considerations 
connected with the subject to which my life has been 
devoted, and I hope that it may be possible for me to 
show that this practical art has both promoted the ad- 
vancement of science and has received splendid gifts in 
return, 

It is an art for which in this country we have tradi- 
tional love ; nevertheless the modes of teaching it, and its 
influence on science, are but imperfectly understood and 
appreciated. Practical metallurgists are far too apt to 
think that improvements in their processes are mainly the 
result of their own experience and observation, unaided 
by pure science. On the other hand, those who teach 
metallurgy often forget that for the present they have not 
only to give instruction in the method of conducting 
technical operations, but have truly to educate, by teach- 
ing the chemistry of high temperatures, at which ordinary 
reactions are modified or even reversed, while they have 
further todeal with many phenomena of much import- 
ance, which cannot, as yet, be traced to the action of ele- 
ments in fixed atomic proportions, or in which the direct 
influence of the atom is only beginning to be recognised. 

be development of a particular art, like that of an 
organism, proceeds from its internal activity; it is work 
which promotes its growth and not the external influence 
of the environment. In the early stage of the develop- 
ment of an industry the craftsmen saloon a store of facts 
which afford a basis for the labours of the investigator, 
who penetrates the circle of the ‘‘ mystery” and renders 
knowledge scientific. Browning, inspired * the labours 
of a chemist, finely tells us in his ‘‘ Paracelsus” : 


** To know 
Rather consists in opening out a way 
Whence the imprisoned splendour may escape, 
Than in effecting entry for a light 
Supposed to be without.” 


If is be asked who did most in gaining the industrial 
treasure and in revealing the light of chemical knowledge, 


the answer is certainly the metallurgists whose labours in 
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this respect differ materially from others which have 
ministered to the welfare of mankind. First it may be 
urged that in no other art have the relations between 
theory and practice been so close and enduring. Bacon, 
who never undervalued research, tells us that in the 
division of the labour of investigation in the New Atlantis 
there are some ‘‘ that raise the former discoveries by 
experiment into greater observations, axioms, and 
aphorisms ; these we call the interpreters of nature.” 

here are also others ‘‘ that bend themselves, looking into 
the experiments of their fellows and casting about how 
to draw out of them things of use and practice for man’s 
life and knowledge. . . . . these we call the dowry men 
or benefactors.” In reviewing the history of metallurgy, 
especially in our islands, it would seem that the two 
classes of workers, the interpreters of nature and the 
practical men, have for centuries sat in joint committee, 
and, by bringing theoretical speculation into close connec- 
tion with hard industrial facts, ‘‘have carried us nearer 
the essence of truth.” 

The main theme of this address will therefore be the 
relation between theory and practice in metallurgy with 
special reference to the indebtedness of the practical man 
to the scientific investigator. 

We will then consider : 

1. Certain facts connected with ‘‘ oxidation ” and ‘‘ re- 
duction,” upon which depend operations of special im- 
portance to the metallurgist. 

2. The influence in metallurgical practice of reactions 
which are either limited or reversible. 

3. The means by which progress in the metallurgic art 
may be effected, and the special need for studying the 
molecular constitution of metals and alloys. 

1. The present year is a memorable one for chemists, 
being the centenary of the birth of Faraday and the 
bi-centenary of the death of Robert Boyle. The work of 
the former has recently been lovingly and fittingly dealt 
with in the Royal Institution, where he laboured so long. 
I would, in turn, briefly recall the services of Boyle, not, 
however, on account of the coincidene of date, but 
because with him a new era in chemistry began. He 
knew too much about the marvellous action of “‘ traces ” 
of elements on masses of metal to feel justified in pro- 
nouncing absolutely against the possibilities of transmu- 
tation, but he did splendid service by sweeping away the 
firm belief that metals consist of sulphur, salt, and mer- 
cury, and by giving us the definition of an element. He 
recognised the preponderating influence of metallurgy in 
the early history of science, and quaintly tells us that 
‘those addicted to chemistry have scarce any views but 
tothe preparation of medicines or to the improvement of 
metals,” a statement which was perfectly correct, for 
chemistry was built up on a therapeutic as well as a 
metallurgic basis. The fact is, however, that neither 
the preparation of materials to be employed in heal- 
ing, nor the study of their action fe anything like 
the influence on the growth of theoretical chemistry 
which was exerted by a few simple metallurgical 
processes, Again, strange as it may seem, theoretical 
chemistry was more directly advanced by observations 
made in connection with methods of purifying the precious 
metals, and by the recognition of the quantitative signifi- 
cance of the results, than by the acquisition of facts 
incidentally gathered in the search for a transmuting 
agent. The belief that chemistry ‘‘ grew out of alchemy” 
nevertheless prevails, and has found expression in this 
section of the British Association. As a fact, however, 
the great metallurgists treated the search for a transmut- 
ing agent with contempt, and taught the necessity of 
investigation for its own sake. George Agricola, the most 
distinguished of the sixteenth century metallurgists, in 
his work ‘‘ De Ortu et Causis Subterraneorum” (lib. v.), 
written about the year 1539, disdainfully rejects both the 
view of the alchemists that metals consist of sulphur and 
mercury, and their pretended ability to change silver into 
gold by the addition of foreign matter. 

Biringuccio (1540) says, ‘* I am one of those who ignore 
the art of the alchemists entirely. They mock nature 
when they say that with their medicines they correct its 
defects, and render imperfect metals perfect.” ‘‘The 
art,” he adds, ‘* was not worthy of the consideration of 
the wise ancients who strove to obtain possible things.” 
In his time, reaction between elements meant their de- 
struction and reconstitution, nevertheless his sentence 
‘*transmutation is impossible, because in order to trans- 
mute a body you must begin by destroying it altogether,” 
suggests that he realised the great principle of the con- 
servation of mass upon which the science of chemistry is 
based. We have also the testimony of the German metal- 
lurgist, Becher, who improved our tin-smelting in Corn- 
wall. He is said to have caused a medal to be struck in 
1675, which bore the legend: ‘* Hanc unciam argenti 
finissimi ex plumbo arte alchymica transmutavi,” though 
he should have been aware that he had only extracted the 

recious metal from the lead, and had not transmuted the 

ase one. This isa lapse which must be forgiven him, 
for his terra pinguis was the basis of the theory of 
Phlogiston, which exerted so profound an influence for a 
century after his death, and he wrote, ‘‘I wist that I 
have got hold of my pitcher by the right handle, for the 
pseudo-chemists seek gold, but I have the true philosophy, 
science, which is more precious.” 

At this critical period what was Boyle doing when the 
theory of Phlogiston dawned in the mind of the metallur- 
gist Becher? In 1672 Boyle wrote his paper on ‘‘ Fire and 
Flame Weighed in the Balance,” and came to the conclu- 
sion that the ‘‘ponderous parts of flame” could pass 
through glass to get at melted lead contained in a closed 
vessel. It has been considered strange that he did not 
interpret the experiment correctly, but he, like the 
phlogistic chemists, tried to show that the subtilis ignis, 
the material of fire or phlogiston, would penetrate all 
things, and could be gained or lost by them. Moreover, 





his later experiments showed him that glass was power- 
less to screen iron from the ‘‘effluvium of a loadstone.” 
His experiment with lead heated in a closed ~ vessel 
was a fundamental one, to which his mind would naturally 
revert if he could come back now and review the present 
state of our knowledge in the light of the investigations 
which have been made in thetwo centuries that have passed 
since his own work ceased. If he turned to the end of the 
first century after his death he would see that the failure 
to appreciate the work of predecessors was as prevalent in 
the eighteenth century as in the sixteenth. The spirit of 
intolerance which lead Paracelsus to publicly burn, in his 
inaugural lecture at Basle, the works of Galen, Hyppo- 
crates, and Avincenna, survived in the eighteenth cen- 
tury when Madame Lavoisier burnt the works of Stahl, 
but it was reserved for the nineteenth century to reve- 
rently gather the ashes, recognising that when the writers 
of the School of Becher spoke of Phlogiston they meant 
what we understand by potential energy. 

If Boyle, finding that the Fellows of the Royal Society 
had not carried out their intention to build a “ repository 
and laboratory,” sought the School of Mines and came to 
the Royal College of Science, he would surely thank my 
colleague, Professor Thorpe, for his vigorous defence last 
year, as President of this section, of the originality of the 
work of Priestley and Cavendish, to which Boyle's own 
researches had directly led. We on our part, remember- 
ing Berzelius’s view that ‘‘ oxygen is the centre point 
round which chemistry revolves,” would hope to interest 
him most by selecting the experiments which arose out of 
the old metallurgical operation of separating the precious 
metals from lead by ‘‘cupellation.” When, in conduct- 
ing this operation. lead is heated in the presence of air, it 
becomes converted into a very fluid dross. Boyle had, in 
1661, taken this operation as the very first illustration in 
his ‘‘Sceptical Chemist,” in proof of his argument as to 
the elemental nature of metals. He would remember the 
quantitative work of Geber in the eighth century, who 
stated that the lead so heated in air acquired a “‘ new 
weight,” and he would appreciate the constant reference 
to the operation of cupellation from the close of the sixth 
century B.c., when the prophet Jeremiah wrote, to the 
work of Jezn Rey in 1629, whose conclusions he would 
wish he had examined more closely. Lord Brouncker, as 
first President of the Royal Society, had called attention 
to the increase in weight of the lead in the ‘‘ coppels ” in 
the Assay Office in the Mint in the Tower, and Mayo had 
shown that the increase in weight comes from a dis- 
tinct spiritus in the air. _Boyle would incidentally see 
that Newton had accepted office in the Mint, where he 
doubtless continued his experiments on calcination begun 
some time before, and as if to mark his interest in the 
operation of assaying, figures are represented on a bas- 
relief on his tomb in Westminster Abbey as conducting 
cupellation in a muffle. ‘The old work merges wonder- 
fully into the new. Chevreul, in the nineteenth century, 
confirms Otto Tachens’ view in the seventeenth, as to the 
saponifying action of litharge. Deville employs molten 
litharge to absorb oxygen dissociated from its compounds, 
and Graham, extracting occluded gases from iron and 
other metals, proves the accuracy of the old belief that 
elastic fluids can freely permeate even solid metals. 

We may imagine with what vivid interest Boyle would 
turn, not merely to the results of Priestley’s work, but 
to his methods. Priestley had decom litharge with 
the electric spark, and had satisfied himself in 1774 by 
heating red lead that the gas he obtained in his earlier 
experiments was really the one now called oxygen. 

oyle would see that in the period 1774-7 Lavoisier, 
being attracted by the ‘‘ sceptical chemist’s” own experi- 
ment on the heating of lead in closed vessels, overthrew 
the Phlogistic theory and placed chemistry on a firm basis 
by showing that the increase in weight of lead and tin, 
when heated in air, represents exactly the weight of the 
neg body added, and, finally, Dalton having deve- 
oped the atomic theory and applied it to chemistry, 
Berzelius made lead memorable by selecting it for the 
first determination of an atomic weight. 

Without diverting his attention from the phenomena of 
oxidation, Boyle would find questions the interest of 
which is only equalled by their present obscurity. He 
would contemplate the most interesting phase of the his- 
tory of chemical science, described by Van’t Hoff, as that 
of its evolution from the descriptive to the rational 
period, in the early days of which the impossibility of 
separating ee and chemistry became evident, and 
Boyle would find that chemistry is now regarded from the 
point of view of the mechanics of the atoms. 

Deville’s experiments on dissociation have rendered it 
possible to extend to the groups of atoms in chemical 
systems the laws which govern the fusion and vaporisa- 
tion of masses of matter, and this has produced a revo- 
lution comparable in its importance to that which fol- 
lowed the discovery of the law of definite proportions, 
for dissociation has shown us that true causes of chemi 
change are variations of pressure and of temperature. 
For instance, oxygen may be prepared on an industrial 
scale from air by the intervention of oxide of barium 
heated to a constant temperature of 700 deg., provided 
air be admitted to the heated oxide of barium, under a 
pressure of 14 atmospheres, while the oxygen, thus 
absorbed, is evolved if the containing vessel be rendered 
partially vacuous. It will be evident, therefore, that at 
a certain critical temperature and pressure the slightest 
variation of either will destroy the equilibrium of the 
system and induce chemical change. 

The aim of Boyle’s chemical writings was to show that 
no barrier exists between physics and chemistry, and to 
‘*serve the commonwealth of learning by begetting a good 
understanding betwixt the chemists and the mechanical 
philosophers,” who had, as he said, ‘‘ been too at 
strangers to each other’s discoveries.” In view of the 
dominant lines of research which occupy chemists at the 








present time, such, for instance, as the investigations of 

‘Osmotic pressure” and of the application of Boyle’s own 
law to salts in solution, he would feel that his hope had 
been realised and that, though he lived a century too soon 
to take t in Berthollet’s discussion with Proust, he 
nevertheless shares Berthollet’s triumph in the long- 
delayed but now rapid development of chemistry as a 
branch of applied mechanics. ; 

We need, however, no longer look at these questions 
from the point of view of Boyle, for our own interest in 
the application of chemical mechanics to metallurgy is 
sufficiently vivid, as instances to be given subsequently 
will show. ; 

Hitherto I have mainly dwelt on questions relating to 
oxidation, but not less cog ate. is the history of the 
steps by which an accurate knowledge was acquired of 
the other great. process practised by the metallurgist, the 
one to which Paracelsus was the first to apply the name 
of “reduction.” Its explanation followed naturally from 
the elucidation of the phenomena of combustion by 
Lavoisier, who in continuation of Macquer’s experiments 
of 1771 proved, in conjunction with other workers, that 
carbonic anhydride is produced when the diamond is 
burnt in air or oxygen. Carbon has been known for ages 
as the most important of the reducing agents, but when, 
in 1772, Lavoisier heated oxide of lead and carbon 
together, he did not at first recognise that carbonic anhy- 
dride had been produced, simply because the volume of 
the gas set free was the sameas if — merely had been 
liberated. He soon, however, saw that neither the carbon 
alone, nor the oxide of lead alone, gave rise to the evolution 
of carbonic anhydride, which resulted from the mutual 
action of carbon and a constituent of the litharge. ‘‘ This 
last observation leads us insensibly,” he adds, ‘‘ to very 
important reflections on the use of carbon in the reduc- 
tion of metals.” It most certainly did, and by 1815 an 
accurate, if incomplete, view of reduction had passed into 
the encyclopedias. It was seen that the removal of 
oxygen from burnt metals by carbon, ‘‘ give the metals,” 
as Fourcroy and Vauquelin put it, ‘‘a new existence.” 
Some ten years later Le Play attempted to show that re- 
duction is always effected by the intervention of carbonic 
oxide, which elicited the classical rejoinder from Gay- 
Lussac, who pointed out that ‘‘ carbon alone, and at very 
moderate temperatures, will reduce certain metallic oxides 
without the intervention of carbonic oxide or of any other 
elastic fluid.” I mention these facts because metallurgists 
are slow to recognise their indebtedness to investigators, 
and too often ignore the extreme pains with which an 
accurate knowledge has been acquired of the principles 
upon which their processes have been based. 

The importance of a coherent explanation of reduction 
in smelting pig-iron is enormous. The largest blast fur- 
naces in 1815 hardly exceeded those in use in the previous 
century, and were at most only 40 ft. high with a capacity 
of 5000 cubic feet. At the present day their gigantic 
successors are sometimes 90 ft. high with a capacity 
of 25,000 cubic feet. This development of the blast fur- 
nace is due to the researches of a number of investigators, 
among whom Von Tunner, Lowthian Bell, and Griiner 
deserve special mention. We are, however, forcibly 
reminded of the present incompleteness of our knowledge 
of the mechanism of reduction, when we remember that 
the experiments of H. P. Baker have led us to believe 
that pure carbon cannot be burnt in perfectly dry and 
pure oxygen, and, therefore, that the reducing agent, 
carbonic oxide, cannot be produced at all unless moisture 
be present. 

udwig Mond, Langer, and Quincke, teach us not only 
that nickel can separate carbon from carbonic oxide, but 
the wholly unexpec'ed fact that dry carbonic oxide can, 
at a temperature of 100 deg., take a nickel, which it 
again deposits if heated to 150 deg. Mond and Quincke, 
and, independently, Berthelot, y en since proved the 
existence of the corresponding compound of iron and 
carbonic oxide, and it may safely be concluded that in 
the blast furnace smelting iron this peculiar action of 
carbonic oxide plays an important part, and it doubtless 
aids the carburisation of iron by cementation. It is 
truly remarkable that the past year should have brought 
us 80 great an increase in our knowledge of what takes 
so in the reduction of an oxide of iron, and in the car- 
urisation of the liberated metal. My own experiments 
have, I trust, made it clear that iron can, at an elevated 
temperature, be carburised by the diamond in vacuo; 
that is, in the absence of anything more than ‘‘a trace” 
of an elastic fluid or of any third element. Osmond has 
further shown within the last few months that the action 
between iron and carbon is a mutual one, for though 
carbon in the pure diamond form carburises iron, the 
metal in its turn, at a temperature of 1(50 deg., attacks 
the diamond, invests it with a black layer, and truly 
unites with it. 

The question of the direct carburisation of iron (Darby's 
process) by filtering the molten metal through carbor, 
promises to be of much importance, for at present, as is 
well known, 2,000,000 tons of steel which are made in the 
Bessemer converter in this country alone, are recarburised 
after ‘‘ the blow” by the addition of spiegeleisen. 

Carbonic oxide, moreover, would appear to be more 
chemically active than had been supposed ; fcr during 
the present year Berthelot has shown that the perfectly 
pure gas heated to 500 deg. or 550 deg. preduces carbonic 
anhydride with deposition of carbon at red heat, not by 
ordinary dissociation, but by decomposition preceded by 
polymerisation. He further shows that carbonic oxide 
will decompose ammoniacal nitrate of silver, and thus 
brings it into close connection with the aldehydes. 

2. In turning to the modern aspects of metallurgical 
ractice we shall see that the whole range of the metal- 
urgist’s field of study is changing. It is no longer 

possible for him to devise a series of operations on 
the evidence afforded by a set of equations which 
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indicate the completion of an operation; he has, as I 
have already suggested, to consider the complicated 
»roblems which have been introduced into chemistry 
rom the sciences of physics and mechanics. He 
in fact, no longer to deal merely with atoms and 
molecules, but with the influence of mass. As Ostwald 
points out, we are reminded that many chemical processes 
are reciprocating, so that the original products may be ob- 
tained from the product of the reaction. The result of 
such opposed processes is a state of chemical equilibrium, 
in which both the original and the newly-formed sub- 
stances are present in definite quantities that remain the 
same so long as the conditions, more especially tempera- 
ture and pressure, do not undergofurther change. Again, 
in very many metallurgical processes, reactions are 
rendered incomplete by the limitations imposed by the 
resence of bodies which cannot be speedily eliminated 
rom the system, and the result may be to greatly retard 
the completion of an operation. The time hascome when 
the principles of dynamic chemistry must be applied to 
the study of metallurgical problems if they are to be cor- 
rectly understood, and it is, moreover, necessary to re- 
member the part played by the surface separating the 
different aggregates in contact with one another. hen, 
for instance, a reaction has to take place accompanied by 
the evolution of gas, there must be space into which the 
gas can pass. The rate, therefore, at which change takes 
place will obviously depend on the state of division of the 
mass. 

One of the most remarkable points in the whole range 
of chemistry is the action engendered between two 
elements capable of reacting by the presence of a third 
body. It may be, and this is the most wonderful fact of 
all, that merely a trace of a third body is necessary to 
produce reaction, or to profoundly modify the structure 
of a metal. H. Le Chatelier and Mouret have pointed 
out that in certain cases it is inaccurate to say that the 
third body causes the reaction to take place, because, 
after it has destroyed the inter-molecular resistances 
which prevented the reaction taking place, the third body 
ceases to intervene. This is apparently the case when plati- 
num sponge effects the union of oxygen and hydrogen, or 
conversely, when very hot platinum splits up water vapour 
into its constituent gases. Future investigation will, it is 
to be hoped, show whether the platinum does not exert 
some direct action in both cases. We can no longer 
neglect the study of such questions from the point of view 
of their practical application. The manufacture of red 
lead presents a case in point. In ‘‘drossing” molten lead, 
the oxidation of the lead is greatly promoted by the pre- 
sence of a trace of antimony, aoe conversely, in the 
separation of silver from molten lead, by the aid of zinc, 
H. Roessler and Endelman have recently shown that 
aluminium has a remarkable effect in protecting the zinc 
from loss by oxidation, and further, the presence of 


one-thousandth part of aluminium in the zinc is sufficient 
to exert this peeps. action on that metal. 


I am 
satisfied that if our metallurgists are to advance their 
industrial practice, they must, if I may use such an ex- 
pression, persistently think in calories, and not merely 
employ the ordinary atomic ‘‘tools of thought.” They 
will then be able to state what reactions can, under given 
conditions, take place; to indicate those which will be 
completed ; and to avoid those that are impracticable. 

In France, the country of so many great metallurgists, 
men like Le Chatelier and Ditte are doing admirable 
service, by bringing the results of the labours and teach- 
ing of St. Claire Deville within the range of practical 
men. And if I do not refer more specifically to their 
work it is for want of space and not of appreciation, but a 
few simple cases of reversible actions will perhaps make 
the subject clear. In the blast furnace the main reducing 
agent, carbonic oxide, is produced from the solid fuel by 
the reaction CO,+C=2 CO, a reaction which is theo- 
retically impossible because it is endothermic, and would 
be attended by absorption of heat. But heat external to 
the system intervenes, and acts either by depolymerisin 
the carbon into a simpler form which can combine wit 
oxygen of the CO, with evolution of heat, or by disso- 
ciating carbonic anhydride sets oxygen free which com- 
bines with the carbon. Reduction of oxide of iron in the 
blast furuace is mainly effected by carbonic oxide accord- 
ing to the well-known reaction 


¥e,0;+3 S0=2 Fe+3 CO». 


But the gas issuing from a blast furnace contains car- 
bonic oxide, an important source of heat. The view that 
this loss of carbonic oxide was due to the fact that the 
contact of the ore and the reducing gas was not sufli- 
ciently prolonged, led to a great increase in the height of 
blast furnaces, but without, as Griiner showed, diminish- 
ing the proportion of carbonic oxide escaping from the 
throat. The reduction of an iron ore by carbonic oxide 
only takes place within certain well-defined limits, and a 
knowledge of the laws of chemical equilibrium would have 
saved thousands and thousands of pounds which have 
been wasted in building unduly high furnaces. I would 
add that large sums have also deen sacrificed in the vain 
attempt to smelt oxide of zinc in the blast furnace, for 
which operation patents have frequently been sought, in 
ignorance or defiance of the readiness with which the 
inverse action occurs, so that the reducing action of 
carbon on oxide of zinc may be balanced by the re-oxida- 
tion of the reduced zinc by carbonic anhydride, which is 
the product of the reduction. A further instance may be 
borrowed from an electro-chemical process which has been 
adopted for obtaining alloys of aluminium. As is well 
known, all attempts to effect the direct reduction of alu- 
mina by carbon have failed, because the reaction 


requires 783.2 calories, while only 291 calories would 
result from the conversion of carbon into carbonic anhy- 





dride, therefore the reaction cannot be effected ; but in 
Cowle’s process aluminium is nevertheless liberated when 
alumina is mixed with charcoal and strongly heated by 
the e of an electric current. This result is due, not 
toa cam reduction of alumina, but to its dissociation 
at the high temperature produced by the passage of a 
current of 1600 amptres between carbon Pac the libe- 
rated aluminium being at once removed from the system 
by metallic copper which is simultaneously present, and 
may not be without action itself. 

An instance of the importance of these considerations 
is presented in the manufacture of steel by the basic 
process. Much care is devoted to obtaining conditions 
which will insure not only the elimination, but the order 
of the disappearance of the impurities from the molten 
pig iron. 4 the basic process as conducted in the closed 
converter, the phosphorus does not = until the 
carbon has left the fluid bath, whilst, when the open- 
hearth furnace is used, the elimination of the phos- 
phorus may be effected before that of the carbon, 
and it is asserted that if the carbon goes before the phos- 
phorus is got rid of, a further addition of carbon is neces- 
sary. A curious and subtle case of chemical equilibrium 
is here presented. In the open-hearth furnace and Bes- 
semer converter respectively, the temperatures and pres- 
sures ure different, and the conditions as to the presenta- 
tion of oxygen to the fluid bath are not thesame. The 
result is thet the relative rates of oxidation of the phos- 
phorus and carbon are different in the two cases, although 
in either case, with a given method of working, there 
must be a ratio between the phosphorus and carbon in 
which they disappear simultaneously. The industrial 
bearing of the question is very remarkable. In the basic 
Bessemer process the tendency of the phosphorus to 
linger in the bath renders an “ after-blow” necessary, it 
may be only of a few seconds’ duration, but much iron is 
nevertheless burned and wasted, and Mr. Gilchrist tells 
me that if this after-blow could be avoided, a saving of 
some 6 per cent. of the yield of steel would be effected 
annually, the value of which, at the present rate of output 
and price of steel, is no less than a quarter of a million 
sterling. 

The volatilisation of sulphur in the converter while it is 
retained by the steel in the open-hearth furnace, and the 
increase in the percentage of manganese, which leaves the 
slag and returns to the bath of metal in the converter at 
the end of the ‘‘ blow,” will probably be traced to the dis- 
turbance of equilibrium which attends very slight varia- 
tions in the conditions, especially as regards temperature 
and pressure under which the operations are conducted. 

In the blast furnace the reducing action must be greatly 
dependent on the rate at which alkaline nai are 
formed, and Hempel has recently shown, by the aid of 
well-devised experiments, that the quantity of cyanides 
which may be obtained at a high temperature from 
carbon, nitrogen, and alkaline oxides, increases as the 
pressure becomes ter, 

Metallurgical chemistry is, in fact, a special branch of 
chemical science which does not come within the ordinary 
sphere of the academic teaching of chemistry. It is often 
urged that metallurgical practice — upon the appli- 
cation of chemical gow ane which are well taught in 
every large centre of instruction in this country, but a 
long series of chemical reactions exist which are of vital 
importance to the a though they are not set 
forth in any British manual of chemistry, nor are dealt 
with in courses of purely chemical lectures. I feel bound 
to insist upon this point, because, as Examiner in Metal- 
lurgy for the Science and Art Department, I find that 
purely analytical and laboratory methods are so often 
given in the belief that they are applicable to processes 
conducted on a large scale, and at high temperatures. 

We are told that technical instruction should be kept 
apart from scientific education, which consists in prepar- 
ing the student to apply the results of past experience in 
dealing with entirely new sets of conditions, but it can be 
shown that there is a whole side of metallurgical teaching 
which is truly educational, and leads students to acquire 
the habit of scientific thought as surely as the investiga- 
tion of any other branch of knowledge. 

It is, in fact, hardly possible in a course of theoretical 
chemistry to devote much attention to specific cases of 
industrial practice in which reactions are incomplete, 
because they are limited by the presence of bodies that 
cannot be directly eliminated from the chemical system. 
Take, for instance, the long series of reactions studied by 
Plattner, who published the results of his investigations 
in his celebrated treatise, ‘‘ Die Metallurgische Rést- 
prozesse,” Freiberg, 1856, whose work I have chosen as a 
starting-point on account of our presence in South Wales 
near the great copper smelting district of Swansea. A 


complex sulphide, of which copper is the main metallic | Wh 


constituent, contains some 50 oz. of silver to the ton. 
The problem may be ee for the present to be 
limited to the extraction of the precious metal from the 
mass in which it is hidden, and the student deriving his 
knowledge from an excellent modern chemical treatise 
would find the case thus stated : 

‘* Ziervogel’s process depends upon the fact that when 
argentiferous copper pyrites is roasted, the copper and 
iron sulphides are converted into insoluble oxides, whilst 
the silver is converted inte a soluble sulphate which is dis- 
solved out by lixiviating the roasted ore with hot water, 
the silver being readily precipitated from this solution in 
the metallic state.” 

It is certain that if an observant, chemically-trained 
student visited a silver extraction works, and possessed 
sufficient analytical skill to enable him to secure evidence 
as to the changes that occur, he would find a set of facts 
which his training had not enabled him to predict, and 
he would establish the existence of a set of reactions to 
the nature of which his chemical reading had hardly given 
him aclue, The process to be considered is a simple one, 





but it is typical, and applies to a large proportion of the 
7,000,000 oz. of silver annually obtained * the world 
from cupriferous compounds. He would be confronted 
with a ton or more of finely divided material spread in a 
thin layer over the bed of a reverberatory furnace. Sup- 
pose the material is what is known as a complex regulus 
as imported into Swansea or produced at Freiberg, to 
which are added rich native sulphides. The mixture then 
consists of sulphides mainly of iron and copper, with some 
sulphide of lead, and contains 50 oz. or 60 oz. of silver to 
the ton and a few grains of gold. It may also contain 
small quantities of arsenic and antimony as arsenides, 
antimonides, and sulpho-salts, usually with copper as a 


base. 
(To be continued.) 





INFLUENCE OF GROUND WATER 
UPON HEALTH.* 


By Batpwin Latuam, Mem. Inst. C.E., Mem. Inst. 
M.E., F.G.S., F.S.L, F.S.8., P.R. Met. Soc. 


THE examination of the historic records or of the pub- 
lished Mortality Tables of this and other countries shows 
that there are certain conditions which are found to be 

resent when certain diseases are most rife. It is also 
ound that, after eliminating certain meteorological and 
other influences which are supposed to affect disease, 
some particular diseases appear to be solely influenced by 
the hygrometric condition of the ground and the volume 
of water which is present in the ground. 

In historic periods when particular epidemics have been 
rife, they have mostly occurred in times of drought, in 
which it has been established, beyond doubt, by the 
evidence of the failure of _—— and rivers, that the 
ground water was then exceptionally low. 

The actual measurements of the ground water in this 
country, in some cases, go back for a period beyond that 
of the registration of death, consequently a comparison 
can be made between the state of the ground water and 
the death-rate of any particular period ; and when such 
examination is made it is found that there is a coincidence 
between the state of the ground water and the deaths 
recorded. The deaths follow, as a rule, in the inverse 
ratio, the state of the lowest ground water; that is 
high low water indicates a healthy period, while low low 
water marks the unhealthy periods. Investigations 
respecting the influence of ground water upon health 
should be studied over limited areas, as the distribution 
of rain is often very local, and there are varieties in the 
geological character of the soil that affect the result of 
observations carried on over large areas, and on this 
account, while observations have been carried on by the 
author over an extended area, he has always used local 
observations to compare with the mortality returns in the 
same district, and he has specially dealt with the records 
of Croydon, which is the place where the observations as 
to percolation, evaporation, and the hygrometric con- 
dition of the soil have been locally wee 

There is every reason to believe that the ground water 
itself, except when polluted, exercises no influence as a 
cause of disease, but it is merely the measure or indicator 
of the influences which are at work within a polluted soil, 
and of certain organic changes which evidently take place 
within the dark recesses of the soil, and which lead td'the 
development of the conditions favourable to a certain 
class of disease. That the earth does exercise a baneful 
effect upon health is well known from the experience in 
this country of the unhealthiness of cellar dwellings, and 
from the fact that persons habitually living upon ground 
floors are not so healthy as those living in the upper 
stories of buildings removed from the influence of the 
ground. 

There is a seasonable fluctuation in the waters in the 
ground, and, as a rule, these waters are lowest in the 
autumn and early winter, and highest in the spring or 
early summer ; but in some years the period of both low 
and high water varies, as, for example, the low water of 
(ass _ did not take place until February of this year 

891). 

It 3 also known that the artificial lowering of the sub- 
soil waters of a district has produced the same effects 
upon the health as occur when a general lowering of the 
ground water arises naturally from drought. 

The actual drying of the ground is a condition which is 
favourable to the general good health in this country, and 
this circumstance often masks, in the general death-rate, 
the potential influence of certain diseases, so that the 
general health of a district appears to be good, while at 
the time it may suffer intensely from a certain class of 
disease of which low ground water is the indicator. 
en, however, the conditions become extremely in- 
tense, and the ground water exceptionally low, the 
influences at work affect the death-rates asa whole. On 
the other hand, in periods of excessive rain with high 

und water, the conditions are usually favourable to 
ealth, and all places in which the ground waters are 
of a uniform level, such as seaside places, which are 
governed by the mean tide level, and river valleys with 
porous soils, like that of the River Wandle, in which the 
water is headed up to a uniform level by mills, are 
usually healthy. 

It is known that the measure of the effect of the ground 
water is most marked in districts which draw their water 
supply from the ground, and amongst that section of the 
inhabitants who use such water for dietetic and other pur- 
poses, especially in the case of young children and 
teetotallers. 

The unhealthy time after the period of excessive low 
water is that when the first rain begins to percolate through 

* Read before the International Congress of Hygiene 
and Demography. 
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the soil, just as if it washed out matters which had been 
specially prepared or were retained in the dark recesses 
of the eit into the water, or by driving out the ground 
air specially charged with the poison of disease. It is by 
no means uncommon both in this and other countries to 
find that particular epidemic outbreaks which have be- 
come rife at a low water period can be traced to particular 
rainfalls. In this country since we have the registration 
of deaths, those quarters of the year when percolation has 
first commenced after periods of exceptionally low water 
are, without exception, the most unhealthy seasons that 
have been record The quarters of the year when per- 
colation first commenced after exceptionally low water 
have been the most unhealthy, as, for example, the 
March quarters of 1838, 1845, 1847, 1853, 1855, 1864, 1865, 
1866, 1875, 1890, 1891, which, with the exception of the 
third quarter of 1849 (the cholera year), are the most 
fatal seasons on record. 

There is no doubt that the sanitary condition of the 
district greatly influences the results of the movements of 
the ground water, and the greater the amount of disturb- 
ance or the number of disturbances of the ground water 
in the course of the season in insanitary districts, the 
greater and more marked the influence upon health until 
the period arrives when the soil has been washed free 
from its impurities, and the waters have accumulated in 
the ground. 

Certain diseases have their allotted seasons and condi- 
tions favourable for their development and spread, and 
there area number of diseases usually most rife when the 
ground waters are low, such as enteric fever, cholera, 
small-pox, diphtheria, and others. 

The state of low ground water as being a condition 
accompanying epidemics of typhoid fever is a matter of 
constant observation, and it is a well-authenticated fact 
that all epidemics of this disease in this country have 
occurred in periods only of low waater, or when imme- 
diately following a very low state of the ground water. 
Ground water influences both small-pox and diphtheria 
in a most marked manner, but in directly opposite ways, 
so that when one of these diseases is present the other is 
absent. Small-pox is accompanied or preceded by intense 
dryness of the ground, while diphtheria occurs only when 
the condition of the ground is one of continued dampness. 
The year 1871 was a very fatal year from small-pox in this 
Ts and in that year the percolation experiments 
showed that the ground was intensely dry. In 1876 an 
outbreak of small-pox occurred at Croydon, and continued 
until the autumn of 1877. Outbreaks of this disease have 
subsequently occurred in this place in 1881-82 and 
1884-85. Since September, 1885, there have been no 
deaths recorded from small-pox in Croydon, but diph- 
theria has been very prevalent during the whole of that 
period, and the ground has been in a constant state of 
dampness, so much so, that with the exception of one 
month, October, 1886, 2 measurable quantity of water 
flowed from the percolation gauges every month during 
allthis long period. The last outbreak of small-pox in 
1884-85 was preceded by seven months, and that of 
1881-82 by five months, when no water percolated through 
the ground. Since the time when the author first 
observed this marked coincidence between the dryness of 
the ground and outbreaks of small-pox, he has learned 
from the report of Surgeon-Major G. Hutcheson, M.D., 
Sanitary Commissioner of the North-Western Provinces 
and Oudh, that the counterpart of this has been observed 
in India in reference to small-pox, which, it is stated, 
‘is controlled or kept in abeyance by damp and 
moisture.” 

The most marked incident in connection with ground 
water is the remarkable parallelism between the deaths 
of children under five years of age and the lowness of the 
ground water ; in fact, it is found that the deaths in this 
case fluctuate inversely in proportion to the volume of 
the water in the ground. 

The following figures give the level of the lowest ground 
water, and the death-rate of children under five years of 
age at Croydon, calculated upon the numbers living at 
that age: 











Yee | Depth of Water in | Death-rate of Chil- 
, Wickham Court Well.} dren under 5 Years. 

1872 9,00 54.71 
1873 20.00 47.15 
1874 7.75 51.52 
1875 6.08 57.27 
1876 7.00 50.98 
1877 25.75 47.18 
1878 21.83 51.36 
1879 31.00 44.57 
1880 19.50 50.11 
1881 22.08 45.17 
1882 18.42 54.84 
1883 17.74 41.57 
1884 7.33 50.76 
1885 5.17 48.90 
1886 10.75 40.72 
1887 6.44 42.90 
1888 9.92 35.72 
1899 8.58 38.7 

1890 4.00 52.56 








In 1882 the excess of deaths was no doubt due to the 
direct pollution of the water supply of the district. And 
it should be observed that since 1884 the low waters in 
this well are lower than would be the case naturally, as 
since this period the waters have been abnormally lowered 
by the establishment of the New Croydon Water Works 
Company’s station at Addington. If the deaths from 
dentine are eliminated as being affected more by tem- 





perature than by conditions affecting the state of the 
ground water, the parallelism between the volume of 
water in the ground and the death-rate becomes even 
more marked. 

This coincidence between the rates of mortality of 
children and ground water occurring period after period 
is tantamount to positive proof that ground water, at 
least, if not the direct cause, is the measure of the in- 
fluence at work which seriously menace the lives of young 
persons. ‘ 

Those who require further information upon this 
subject will find it in the author’s recent presidential 
address to the Royal Meteorological Society. 


A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 


Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888, 
By Mr. P. F. Morretay. 

(Continued from page 200.) 

A.D. 1744-1745.—Waitz (Jacob Siegsmund von), a 
German electrician, writes three essays in Dutch and one 
in French, and is given the prize of 50 ducats propos 
by the Berlin Academy of Sciences for the best disserta- 
tion on the subject of electricity. In the following year, 
he makes experiments, with Mr. Du Tour, to show the 
destruction of electricity by flame, and later on, with Pro- 
fessor Hamberger, he proves conclusively that the motion 
of quicksilver in a glass vessel, out of which the air is 
extracted, has the power of moving light bodies. Jean 
Nicolas Sebastian Allamand subsequently found that it 
was immaterial whether the vessel had air in it or not.® 

A.D. 1745.—Kratzenstein (C. C.), professorof medicine 
at Halle, author of ‘‘ Versuch einer erklarung,” &c., and 
of ‘‘ Theoria Electricitatis,” &c., is said to have first suc- 
cessfully employed electricity for the relief of sprains, 
malformations, &c. He observed that a man’s pulse, 
which had beat 80 in a second before he was electrified, 
immediately after beat 88, and was presently increased 
to 96. 

A.D. 1745.—Grummert (Gottfried Heinrich), of Biala, 
Poland, first observes the return of the electric light in 
vacuo. In order to ascertain whether an exhausted tube 
would give light when it was electrified, as well as when 
it was excited, he presented one 8 in. long and 4 in. wide 
to the electrified conductor, and was surprised to find the 
light dart very vividly along the entire length of the 
tube. He likewise observed that some time after the 
tube had been presented to the conductor, and exposed to 
nothing but the air, it gave light again without being 
brought to an electrified body. (See ‘‘ Dantzik Memoirs,” 
vol. i., page 417.) 

A.D. 1745.—Dr. Miles reads, March 7th, before the 
English Royal Society a paper indicating the possibility 
of kindling phosphorus by applying to it an excited elec- 
tric without the approach Hi a conducting body. This 
gentleman’s tube happening to be in excellent order upon 
this occasion, he observed, and doubtless was the first to 
notice, pencils of luminous rays, which he called corusca- 
tions, darting from the tube without the aid of any con- 
ductor approaching it. 

In a paper which Dr. Miles read before the same 
Society on the 25th of January, 1746, he gave an account 
of other equally interesting experiments, one of which 
was the kindling of ordinary lamp spirits with a piece of 
black sealing-wax excited by dry flannel or white and 
brown paper.!° 

A.D. 1745.—This period was to witness a discover 
which, according to Professor Tyndall, ‘‘ throws all 
former ones in the shade” and which Dr. Priestley calls 
‘the most surprising yet made in the whole business of 
electricity.” This was the accumulation of the electric 
power in a glass phial, called the Leyden jar, after the 
name of the place where the discovery was made. It was 
first announced in a letter of Von Kleist, dean of the 
Cathedral of Kamin, in Pomerania, dated November 4, 
1745, and addressed to Dr. Lieberkuhn, who communi- 
cated it to the Berlin Academy. The following is an 
extract: ‘* When a nail, or a piece of thick brass wire, 
is put into a small apothecary’s phial and electrified, re- 
markable effects follow; but the phial must be very dry 
or warm; I commonly rub it over beforehand with a 
finger, on which I put some pounded chalk. If a little 
mercury, or afew drops of spirit of wine, be put into it, 
the experiment succeeds the better. As soon as this 
phial and nail are removed from the electrifying glass, or 
the prime conductor to which it has been exposed is 
taken away, it throws out a pencil of flame so long that, 
with this burning machine in my hand, I have taken 
above sixty steps in walking about my room; when it is 
electrified strongly I can take it into another room and 
there fire spirits of wine with it. If, while it is electrify- 
ing, I put my finger, or a piece of gold which I hold in 
my hand, to the nail, I receive a shock which stuns my 
arms and shoulders.” 

It is said that Cuneeus, a rich burgess of Leyden, 
accidentally made the same discovery in January, 1746. 
It appears that Pieter Van Musschenbroeck, the cele- 
brated professor, while experimenting with his colleagues 
Ouneus and Allamand, observed that excited bodies soon 
lost their electricity in the open air, which was attri- 
buted to the vapours and effluvia carried in the atmo- 
sphere, and he conceived the idea that the electricity 
might be retained by surrounding the excited bodies with 








8 See Tyndall’s Notes on Lecture II., also ‘‘ Dantzik 
Memoirs,” vol. ii., es 380, 426, and Mr. Du Tour’s 
‘* Recherches sur les Différents Mouvements de la Matitre 
Electrique,” Paris, 1760. 

® See ‘* Dantzik Memoirs,” vol. i., page 294. 

10 See ‘‘ Phil. Trans.,” vol. x., pages 272, 320. 





others that did not conduct electricity. For this purpose 
e chose water, the most readily procured non-electric, 
and placed some in a glass bottle. No important results 
were obtained, until Cunzus, who was ea the glass 
bottle containing the water they were electrifying, 
attempted to withdraw the wire which connected with 
the conductor of a powerful electric machine. He at 
once received a severe shock in his arms and breast, as 
did also the others upon renewing the experiment. In 
giving an account of it to the great scientist, René de 
Réaumur, Musschenbroeck says: ‘‘For the whole 
kingdom of France, I would not take a second shock.” 
Allamand states that when he took the shock, “ he lost 
the use of his breadth for some minutes, and then felt so 
intense a pain along his right arm, that he feared per- 
manent injury from it.” 
The invention of the Leyden jar is claimed with equal 
rtinacity for Kleist, Musschenbroeck, and Cunzeus. 
hile it is necessarily conceded that Von Kleist first 
published his discovery, it cannot be denied that his ex- 
Janation of it is so obscure as, for the time, to have 
to of no practical use to the others. It is stated 
by Priestley: ‘‘ Notwithstanding Mr, Kleist immedi- 
ately communicated an account of this famous experi- 


ed | ment (which, indeed, it is evident he has but imperfectly 


described) to Mr. Winckler, at Leipsic, Mr. Swiettiki, of 
Denmark, Mr. Kruger, of Halle, and to the professors of 
the Academy of Lignitz, as well as to Dr. Lieberkuhn 
of Berlin, above mentioned, they all returned him word 
that the experiment did not succeed with them. Mr. 
Gralath, of Dantzik, was the first with whom it answered; 
but this was not till after several fruitless trials, and 
after receiving further instructions from the inventor. 
The Abbé Nollet had information of this discovery, and 
in consequence of it, says, in a letter to Mr. Samuel 
Wolfe, of the Society of Dantzik, dated March 9, 1746, 
that the experiment at Leyden was upon principles 
similar to that made with a phial half full of water, and 
a nail mo in it; and that this discovery would have 
been called the Dantzik experiment if it had not hap- 
pened to have got the name of that of Leyden.” 4 

A.D. 1745.—Watson (Doctor, afterwards, Sir William), 
M.D., F.R.S., an eminent English scientist, bears ‘the 
most distinguished name in this period of the history of 
electricity.” His first letters treating of this science are 
addressed to the Royal Society between March 28 and 
October 24, 1745, and, on February 6 and October 30, 
1746, he communicated other similar papers to the same 
Society, which are likewise to befound in the “ Phil. 
Transactions.” 

Dr. Watson, like most scientists at the time, made 
numerous experiments with the Leyden jar, and he was 
the first to observe the flash of li ht attending its dis- 
charge. He says: ‘“‘ When the phial is well electrified, and 
you apply your hand thereto, you see the fire flash from 
the outside of the glass, wherever you touch it, and it 
crackles in your hand.” It is to him that we owe the 
double coating of the jar, as well as the plus and minus 
of ame a 

He also shows conclusively that glass globes and tubes 
do not possess in themselves the electrical power, but 
only serve ‘“‘as the first movers or determiners of that 
power,” and he also proves that the electric fluid takes 
the shortest course, passing through the substance of the 
best medium of connection and not along its surface. 
This he demonstrated by discharging a phial through a 
wire covered with a mixture of wax and resin. 

In order to ascertain the velocity of the electric fluid 
from the Leyden phial, and the distance at which it could 
be transmitted, Watson directed a series of experiments 
upon a very grand scale, with the assistance of Martin 

olkes, President of the Royal Society, Lord Charles 
Cavendish, Dr. Bevis, Mr. Graham, Dr. Birch, Peter 
Daval, and Messrs, Trembley, Ellicott, Robins, and 
Short. On July 14and 18, 1747, they experimented upon 
a wire carrying the electricity from the Thames bank at 
Lambeth to the opposite bank at Westminster, across 
the Westminster Bridge, and on July 24 at the New 
River, Stoke Newington, they sent a shock through 
800 ft. of water and 2000 ft. of land, as well as through 
2800 ft. of land and 8000 ft. of water. Other experiments 
followed on July 28 and August 5, as well as on August 
14 of the same year, proving the instantaneous transmis- 
sion of the fluid; while a year later, August 5, 1748, 
additional observations were made, through 12,276 ft. of 
wire at Shooter’s Hill, showing again that the time 
occupied in the passage of the electricity was ‘‘ altogether 
inappreeiable.” Regarding these experiments, Professor 
Musschenbroeck wrote to Dr. Watson: ‘‘ Magnificent 
issimis tuis experimentis suparasti conatus omnium.” 

Watson’s experiments were repeated, notably by 
Franklin, across the Schuylkill at Philadelphia, in 1748; 
by Deluc, across the Lake of Geneva, in 1749, and by 
Winckler at Leipsic, in 1750. It is said that Lemonnier 
(A.D. 1746) produced shocks at Paris through 12,789 ft. 
of wire, and that Betancourt (A.D. 1795) discharged electric 
jars through a distance of 26 miles. 

To Dr. Watson is also due the first demonstration of 
the passage of electricity through a vacuum. Noad tells 
us that he caused the spark from his conductor to in 
the form of coruscations of a bright silver hue deouaih 
an exhausted tube 3 ft. in length, and he discharged a 
jar through a vacuum of 10 m. in the form of “‘ a mass of 
very bright embodied fire.” These demonstrations were 
repeated and varied by Smeaton, Canton, and Wilson. 

His experiments in firing pun wder, hydrogen, &c., by 
the electric spark are detailed by Priestley at page 78 of 
his “ History,” &c., London, 1775. 

Watson was rewarded with the Copley medal for his 
researches in electricity, which brought him also honorary 


Il See Dalibard, ‘‘ Histoire Abrégée, page 33; ‘ Dantzik 
Memoirs,” vol. i., pages 407, 409, 411; Priestley, 1777, 
‘* The Hist. and Pres. State of Electricity,” pages 82-84, 
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degrees from two German universities. He was knighted 


in 1786, one year before his death.!? * 
A.D. 1746.—Lemonnier (Pierre Claude Charles), a dis 


tinguished savant, who was member of the French 
Academy as adjunct geometrician before he had attained 
his twenty-first year, and became foreign member of the 
English Royal Society three years later, was, according to 
‘* La Nature,” the first scientist who drew electricity from 


the narrow domain of the laboratory. 


He confirmed the result previously obtained by Grey 
(A.D. 1720) that electric attraction is not proportioned to 
the mass or quantity of matter in bodies, but only to the 
He found that an anvil weigh- 
ing 200 lb. gives but an inconsiderable spark, while the 
spark from a tin speaking trumpet 8 ft. or 9 ft. long, but 
weighing only 10 lb., is almost equal to the shock of the 
A solid ball of lead, 4 in. in diameter, 
gives a spark of the same force as that obtained from a 
thin piece of lead uf like superficies bent in the form of a 
hoop. Finally, he took a thin and long piece of lead and 
noticed that, when it was electrified in its whole length, 
it gave a very strong spark, but a very small one when it 
was rolled into a lump (*‘ Ac. Par.” 1746, M., page 693). 
wee accepted 
led with mer- 
cury, which latter increased its weight sixty-fold. All 
‘aoe from 


extent of their surface. 


Leyden phial. 


Le Roi and D’Arcy showed that a hollows 
the same charge when empty as when fi 


this proves the influence of surface as distin 
that of mass (Tyndall, Notes on Lecture IV.), 


Lemonnier discovered that electricity is ever present 
in quantity 
from sunrise till about three or four o’clock in the after- 
noon, diminishing till the fall of dew, when it once more 
increases for awhile and finally diminishes again before 
He observed a 
continual diminution of electricity as the rain began to 
fall, and he noticed that, when the conducting wire was 
covered with rain drops, only a few of the latter were elec- 
trified, and he found that the electrified and non-electri- 


in the atmosphere, that it daily increases in 


midnight, when it becomes insensible. 


fied drops generally succeeded each other alternately. 


This called to his mind ‘a singular phenomenon which 
happened some years before to five peasants who were 
rankfort-upon-the 


passing through a cornfield near 
Oder, during a thunderstorm, when the lightning killed 


the first, the third, and the fifth of them, without injuring 


the second or the fourth.” (‘* Phil. Trans.,” vol. xlvii., 
page 551.)!8 


A.D. 1746.—Bevis (John), English astronomer and 


secretary of the Royal Society, first suggested to Dr. 
Watson the external coating of the Leyden jar with tin- 
foil or sheet lead, and was likewise the first to observe 
that the force of the charge increases as larger jars are 


employed but not in proportion to the quantity of water 


they contain. As water only played the part of a con- 
ductor, he rightly thought that metal would do equally 
well if not better, and he therefore filled three jars wit 
leaden shot instead .of with water. When the metallic 
connection was made between the three, a greatly in- 
creased force was perceptible. The discharge from two or 
three of the jars was not double or treble that from only 
one, but the discharge from three was greater than that 
from two, and the discharge from two much greater than 
that from one. This showed that the seat of the electric 
force is the surface of the metal and the glass, and proves 
that the force of the charge is in proportion to the quan- 
tity of coated surface. 

Thus to Dr. Bevis belongs the credit of having con- 
structed the first electric battery, ‘although the honour 
has been claimed by the friends of Daniel Gralath (A.p. 
1747).!4 

A.D. 1746.—Le Cat (M.), a physician of Rouen, ob- 
served when suspending several pieces of leaf gold at 
his conductor that they hung at different distances 
according to their sizes, the smallest pieces placing 
themselves nearest the conductor and the largest farther 
from it.) 

A.D. 1746.—Mainbray (M.), of sega 
two myrtle trees, during the entire month of October, 
1746, and found that they put forth small branches and 
blossoms sooner than other shrubs of the same kind which 
had not been electrified. This result was confirmed by 
the Abbé Nollet, who filled two garden pots of vegetating 
seeds and found that the pot which he had constantly 
electrified for fifteen consecutive days put forth earlier 
sprouts as well as more numerous and longer shoots than 
did the other. 

Like experiments at the same time carried on with 
equal success by Mr. Jallabert and Mr. Boze, as well as 
by the Abbé Menon, principal of the College of Bueil at 
Angers, France. The last named also found that electri- 
city increases the insensible perspiration of animals. He 
chose several pairs of different kinds, cats, pigeons, 
chaffinches, &c., and weighed each separately. After 
they were electrified one cat was 65 or 75 grains lighter 


» electrified 


12 See ‘‘Watson’s Experiments and Observations on 
Electricity,” 1745; also his ‘‘ Account of the Experiments 
made by some Gentlemen of tha Royal Society,” &c., 
1748; ** Phil. Trans,” vol. x., 303, 305, 309-311, 357, 
360, 363, 368, 369, 394. See likewise ‘‘ Scientific American 
Supplement,” No. 718, page 11,471, for an interesting 
engraving of Dr. Watson’s experiment made through the 
water of the Thames, as well as for a detailed account of 
Lemonnier’s experiment above referred to. 

13 See ‘* Hist. de l’Acad. Roy. des Sciences,” 1746 ; 
Lemonnier, ‘‘ Lois du Magnétisme,” Paris, 1776-1778; 
** Phil. Trans.,” vol. xlviii., [part i., page 203; ‘‘Mémoires 
de l’Acad. des Sciences,” 1752, page 233; Bertholon, 
** Elec. du Corps Humain,” 1786, vol. i., page 12; Harris, 
‘* Frict. Elec.,” page 239; ‘‘Sc. American Supplement,’ 
11,471. 

il, Trans.,” vol. x., pages 374 and 377; 
Wilson, ‘‘Treatise,” London, 1752, prop. xvii., page 107, 
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than the other, the pigeon from 35 to 38 grains, and the 
chaffinch had lost 6 or 7 grains. He also electrified a 
young man or woman, between the ages of 20 and 30, for 
five hours, and found a loss in weight of several ounces.!® 

A.D. 1746.—Knight (Gowan or Gowin), F.R.S., an 

English physician, is the first to make powerful steel 
magnets. The method, which he long succeeded in 
keeping secret, was described after his death in the 
‘Phil. Trans.” for 1746-47, vol. xliv. It consists of 
placing two magnets in the same straight line, with their 
opposite poles close to or very near each other, and in 
laying under them the bar to be magnetised after having 
had it tempered at a cherry-red heat. The magnets are 
then drawn apart in opposite directions along the bar, so 
that the south pole of one ee can pass over the 
north polar half of the bar, and the north pole of the 
other magnet may pass over the south polar half of the bar. 

This was the manner in which Dr. Knight made the 
bars of the two great magnets of the Royal Society. 

Each magnet contained 240 bars 15 in. long, 1 in. wide, 
and 3 in. thick. Dr. Robison described, in 1800, the 
effect of pressing together the dissimilar poles of the two 
magnets, and thirty years later, Professor Faraday, upon 
placing a soft iron cylinder 1 ft. long and #in. in dia- 
meter across the dissimilar poles, found that he required 
a force of 100 lb. to break down the attractive power. 

Previously to Dr. Knight’s discovery the method of 
making artificial magnets most in use was a very ineffi- 
cacious one, the bar to be magnetised being simply rubbed 
upon one of the poles of a natural magnet in a plane at 
right angles to the line joining its two poles. 

Another secret of Dr. Knight was also, after his death, 
made known to the Royal Society by its secretary, Mr. 
Benjamin Wilson. It was the mode of making artificial 
paste magnets. He collected a large quantity of iron 
filings, which he cleansed and made into a fine powder 
under water, and which he afterwards dried and mixed 
preferably with linseed oil. This was baked into cakes, 
which he magnetised by placing them between the ends 
of his magazine of artificial magnets. 
To Dr. Knight was given the first English patent in 
the Class of Electricity and Magnetism. It bears date 
June 10, 1766, No. 850, and is for the construction of 
‘* Compasses so as to prevent them being affected by the 
motion of the ship,” &c.?7 
A.D. 1746.—Nollet (Jean Antoine), a distinguished 
French philosopher, to whom was given the title of Abbé 
while holding deacon’s orders, is the first in France to 
make experiments with the Leyden jar. 
While in Paris he a 
in company with Charles Dufay (already noticed at 
A.D. 1733), and made such ingenious — that 
René de Réaumur allowed him the use of his extensive 
apparatus and laboratory. During the month of April, 
1746, he transmitted, in presence of the French king, an 
electrical shock from a small phial through a chain of 
180 of the Royal Guards, and at the Carthusian convent, 
not long afterwards, he sent a shock through a line of 
monks stretched a distance of over a mile, causing them 
all to experience instantaneously the same sensation. 
Nollet was the first to observe that pointed bodies 
electrified give out streams of light (the smallest points 
displaying ‘‘ brushes of electric light”), but that they do 
not exhibit as powerful indications of electricity as are 
shown by blunt bodies. He also observed that glass and 
other non-conductors are more strongly excited in air 
than in vacuo; that the electric spark is more diffuse and 
unbroken in vacuo; and he also found that an excited 
tube loses none of its electricity by being placed in the 
focus of a concave mirror when the sunlight is concen- 
trated in that point. 

His experiments upon the evaporation of fluids by 
electricity as well as upon the electrification of capillary 
tubes full of water (observed also by Boze), and upon the 
electrification of plants and animals, are detailed in his 
‘*Recherches,” &c., pages 327, 351, 354-356. His observa- 
tions upon the electrical powers of different kinds of 
lass are to be found in the sixth volume of the ‘‘ Lecons 

e Physique Expérimentale.” 

Nollet is the first one who published the close relation- 
ship existing between lightning and the electric spark. 
This he did during the year 1748, in the fourth volume of 
his ‘‘Legons,” already alluded to, and from which the 
following is extracted: ‘‘If any one should undertake to 
prove, as a clear consequence of the phenomenon, that 
thunder is in the hands of nature what electricity is in 
ours—that those wonders which we dispose at our plea- 
sure are only imitations on a small scale of those grand 
effects which terrify us, and that both depend on the 
same mechanical agen‘s. : I confess that this 
idea well supported would pleaseme much. . . .. . 
The universality of the electric matter, the readiness of 
its actions, its instrumentality and its activity in giving 
fire to other bodies, its property of striking bodies ex- 
ternally and internally, even to their smallest parts 
so vecs aber ital oe gin to make me believe that one might, 
by taking electricity for the model, form to one’s self in 
regard to thunder and lightning, more perfect and more 
probable ideas than hitherto proposed,”? 

A.D. 1746.—Wilson (Benjamin), secretary to the Royal 
Society, writes his ‘‘ Essay towards an Explication of the 
Phenomena of Electricity deduced from the Ether of Sir 
Isaac Newton.” In the chapter of Priestley’s ‘‘ History” 
treating of the ‘Theories of Electricity,” he says: ‘‘With 
some, and particularly Mr. Wilson, the chief agent in all 
electrical operations is Sir Isaac Newton’s ether, which is 





16 See ‘‘ Recherches sur ]’Electricité, pages 366 and 
382; ‘‘ Phil. Trans.,” vol. x., page 384. 

7 See “ Phil. Trans.” 1779, vol. xlix., page 51; Noad, 
** Manual,” 1859, page 593. 

18 See ‘‘ Lecons,” 8th edition, vol. iv., page 315; ‘* Phil. 





1 See ‘* Histoire de ]’Electricité,” pages 84, 85. 


himself to electrical studies | plus 


more or less dense in all bodies in proportion to the 
smallness of their pores, except that it is much denser in 
sulphurous and unctuous bodies. To this ether are 
ascribed the principal phenomena of attraction and re- 
pulsion, whereas the light, the smell, and other sensible 
qualities of the electrical fluid are referred to the grosser 
particles of bodies driven from them by the forcible 
action of this ether. Many phenomena in electricity are 
also attempted to be explained by means of a subtle 
medium at the surface of all bodies, which is the cause of 
the refraction and reflection of the rays of light, and also 
resist the entrance and exit of this ether. This medium, 
he says, extends toa small distance from the body and is 
of the same nature with what is called the electric fluid, 
On the surface of conductors this medium is rare, and 
easily admits the passage of the electric fluid, whereas 
on the surface of electrics it is dense and resists it. 
This medium is rarefied by heat, which converts non- 
conductors into conductors. 

At pages 71 and 88, 1746 edition, and at_page 88, prop. 
xi., of the 1752 edition, of this same ‘‘ Essay,” Wilson 
says that, during the year 1746, he discovered a method 
of giving a shock of the Leyden phial to any particular 
ag of the body without affecting any other portion ; that 

e increased the shock from the phial by plunging the 
latter into water, thereby giving it a coating of water on 
the outside as high as it was filled on the inside ; and that 
the accumulation of electricity in the Leyden jar is 
always in proportion to the thinness of the glass, the 
surface of the glass and that of the non-electrics in con- 
tact with the inside and outside thereof. 

It was in this same year 1746 that Wilson first observed 
the lateral shock or return stroke, which was not, how- 
ever, explained until Lord Mahon, third Earl of Stan- 
~—— ublished his ‘‘ Principles of Electricity” in 1779. 

n November 13, 1760, a paper of Mr. Wilson’s was 
read before the Royal Society, in which he detailed 
several of his ingenious experiments on the plus and 
minus of electricity, and showed that these can be pro- 
duced at pleasure by carefully attending to the form of 
bodies, their sudden or gradual removal and the degrees 
of electrifying. He had previously noticed that when two 
electrics are rubbed together the body whose substance is 
hardest and electric power strongest is always electrified 
positively and the other negatively. Rubbing the tour- 
maline and amber together he produced a plus electricity 
on both sides of the stone and a minus on the amber, but 
rubbing the diamond and the tourmaline, both sides of 
the tourmaline were electrified minus and the diamond 


He further observed that when directing a stream of 
air against a tourmaline, a pane of glass or a piece of 
amber, these were electrified plus on both sides. Pro- 
fessor Faraday subsequently showed that no electrical 
effect is produced in these cases unless the air is either 
damp or holds dry powders in suspension ; the electricity 
being produced by the friction of particles of water in 
the one case and by the particles of powder in the other. 
Sir David Brewster, who thus mentions the latter fact, 
likewise singles out two more of Mr. Wilson’s observa- 
tions, viz., that when a stick of sealing-wax is broken 
across or when a dry warm piece of wood is rent asunder, 
one of the separated surfaces becomes vitreously and the 
other resinously electrified.!9 

A.D. 1746.—Ellicott (John), of Chester, suggests a 
method of estimating the exact force of the e.ectric charge 
contained in the Leyden jar by its power to raise a 
weight in one scale of a balance while the other scale is 
held over the electrified body, and is pulled to it by its 
attractive power. This was the principle upon which 
Mr. Gralath constructed the electrometer, as shown at 
** Dantzik Memoirs,” vol. i., page 525. 

With reference to the experiments of Boze (A.p. 1738) 
and of Nollet (A.p. 1746) made with capillary tubes, he 
says that the syphon, though electrified, will only deliver 
the water by drops if the basin containing the water is 
also electrified. He endeavours to explain Nollet’s 
observation that the electric matter issues more sensibly 
from the point at the extremity of the conductor than if 
the latter had been made round or flat, by saying that the 
effluvia in rushing from the — along the conductor as 
they approach the point are brought nearer together, and 
therefore are denser there than in any part of the rod. 
Consequently, he says, if the light be owing to the den- 
sity and velocity of the effluvia, it will be visible at the 
point and nowhere else.2° 

(To be continued). 





WELDLESS STEEL CHAINS: ErratumM.—In our issue of 
last week, on page 211, we gave the results of some tests 
of weldless i chains. The column headed ‘Final 
Extensions, per cent.” should have been ‘‘ Final Exten- 
sions in inches.” The first specimen was 17 in. long, with 
4 in, extension ; the second, 174 in. with 4.41 in. exten- 
sion; the third, 17 in. with 3 in. extension; and the 


fourth, 7 in. with 1.95 in. extension. The following giv2s 
the —— figures: 
iameter, —_ Extension 
In. ; In, 
55 11.43 4.0 
755 21.0 4.41 
.870 30.92 3.0 
1.000 38.07 1.95 


19 See De La Rive, “Electricity,” vol. i., page 203; 
Wilson, ‘‘ Treatise on compe gy ” Wilson and Hoadley, 
‘* Observations on a Series of Electrical Experiments ; ” 
‘* Phil. Trans.,” vol. li., part i., page 331, and vol. liii., 
page 436, &c.; Coleridge’s ‘‘ Aids to Reflection,” London, 
1873, page 360, note. 

20 See Boulanger, ‘‘Traité de la Cause et des Phéno- 
menes del’Electricité,” Paris, 1750, page 394; ‘‘ Phil. 





Trans.,” vol. x., pages 382,383 





Trans.,” 1746, page 96, and xlv., page 195, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; w none are mentioned, the 
Spesification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given tn italics. 7 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either tama or by letter, enclosing 
amount of price and postage, addressed to H. ReapER Lack, Esq. 

The date of the advertisement of the pt of a plet 

ification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a complete speci, ‘ion, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


11,779. G. G. Picking and W. Hopkins, London. 
Automatic Boiler Feeding Apparatus. [3d. 8 Fiys.) 
July 28, 1890. — A vessel or feeder which hasa constant water supply 
is placed at the level of the water in the boiler, and is automatically 
closed to the supply and opened to the boiler, and vice versd, by a 
slide valve which is operated by a similar valve controlled by a 
float in the vessel. The feeder G being full of water and the slide 
being in the position shown, steam is passing into the feeder G by 
the two ports a] and b!, and the pressure being the same as in the 
steam boiler, the water is falling from the inside of the cistern 
float into the steam boiler through the hollow trunnion piece c! 
and check valve d! ; the water in the feeder G outside the cistern 
float having no escape, remains, and when all the water has run 




















out from the inside of the cistern float, it becomes buoyant and 
rises, and in so doing moves the small valve K by means of the 
lever f1 which allows steam from the casing to pass up the put? 
to reverse the main slide H, the exhaust from the main slide 
escaping up port hl and out at B. The slide H is now reversed 
and at the end of casing the steam ports a! and bl are closed, 
and by means of the recess 2! and m! under the slide valve a com- 
muni ation is made between b! and the exhaust, also between al 
and the water supply. The cistern float again fills with water, and 
when full it sinks and through the lever f1 moves the small valve 
K ; this reverses the main slide H, the exhaust and water being 
now closed, steam passes into the feeder G by the ports a' 
and 61 and the action continues. (Accepted July 22, 1801.) 


12,523. C.Stuart, London. Reducing Valves. [6d. 
3 Figs.) August 11, 1890.—In reducing valves according to this 
invention the pressure of a column of mercury or of a spring act- 
ing upon a piston is employed to regulate the opening of the valve 
and thereby reduce the pressure at which the fluid enters the 
valve. The pressure of the column of mercury 7 eae the piston 
h moves the latter forward with the rack k ; the rack, through the 
medium of the pinion /, causes the valve m and its screw-threaded 
spindle n to rotate, and consequently the valve m is moved away 
from its seat d, thereby admitting the fluid entering the valve 
casing at a at a higher pressure than it is intended it shall leave. 











The fluid now pressing against the piston h with greater pressure 
than that exerted by the column of mercury will force it back- 
wards in the cylinder f and the rack k through the medium of the 
screw thread o and nut ¢ will cause a reverse movement of the 
valve, that is to say, it will tend to close itself, and these two 
movements of the valve in reverse directions will continue alter- 
nately until the pressure of the fluid upon the piston equals that 
of the column of mercury upon the piston or until the pressure of 
the fluid supply is reduced to that. of the column of mercury upon 
the piston. (Accepted July 22, 1891). 


14401. H. G. and C. G. Gourlay, and J. G. 
Lyon, Dundee. Controlling Gear of Direct-Acting 
Pumping Engines. (8d. 5 Figs.) September 12, 1890.— 
When this invention is applied to engines of the kind de- 
scribed in the Letters Patent Specification No. 14,402 of 
1890, a three-way cock Q Q! is fitted by one of its branches 
| to the supply inlet branch of the casing of the auxi- 
lary cylinder, which controls the steam slide valve of the 
engine and pump, another branch 4! being coupled to a pipe 
leading from the water in the boiler, and the third branch q? is 
connected toa pipe leading to the hot-well B, from which the 





donkey engine is drawing its water. A regulating ground valve 
plug Q! is fitted in this cock Q with the spindle QU ing through 
a stuffing-box in the cover, and with a lever Q!1' outside con- 
nected by a rod Q? toa float Q5 in the hot-well B. The key Q' 
has an annular port 4, and is so connected by its levers and rods 
with the float Q°, that as the water rises in the hot-well B above 
anormal regulated height, it opens the port q3 in the valve Q 
from the branch q' tothe branch q leading to the valve chest to 
opiieeneaemene 





Fig 1 





or 
























































set on the pumping engine, and gradually shuts it off to slow the 
engine as the float Q5 falls below the normal level. When the 
water falls to a dangerously low level in the hot-well B the key 
Q! is turned after closing the branch q to the valve chest, to 
make the port q° slightly open the branch q! from the boiler 
to the branch g? leading to the hot-well B, so that the feed 
pump, which gets the supply from the hot-well, could never 
draw in air, and so prevent the possibility of air being forced 
into the boiler. (Accepted July 22, 1891). 


14,402. H. G. and C. G. Gourlay, and J. G. Lyon, 
Dundes. Direct-Acting Pumping Engines. [sd. 5 
Figs.) September 12, 1890.—The slide valve M has a long 
chamber m with crossbar faces m1 covering the exhaust ports 
Z, between the steam inlet ports X,Y. The valve-rod K works 
parallel to the piston-rod C down through a stuffing-box SI, 
pistons L and I being fixed on this rod. The piston L is double- 
acting, and works in a fixed cylinder J, the extreme travel of 
the piston L being equal to that required to be given to the rod 
K and valve M. The motion of the piston is controlled by a 
slide valve P, supplied with steam through a controlling cock 
Q Q', the spindle QU of whichis actuated by a lever Q!! and 
rod Q2, connected toa float in the hot-well. The valve-rod P! 
is connected through a lever and links P?, P3, P11], to the arm 
F1 of one of the levers F, F'. This valve P works ports j, j!, 
leading to the opposite ends of the cylinder J, exhausting through 
the ports p and exhaust port z. Thus the arms T being con- 





nected by the links E, crosshead D!, and bracket D, which is 
fixed to the piston-rod C, enables the valve P to act in the oppo- 
site direction to the motion of the piston B, just before it reaches 
the opposite ends of its stroke, to admit steam to the cylinder J, 
the piston L reversing the valve M. The piston I is moun 
within a cataract cylinder H, which is connected by links G to 
the arms F! of the lever actuating the rod K so as to reciprocate 
the cylinder H. This cylinder H has a reciprocation on its piston 
I so much less than the motion of the levers F, Fl, that it causes 
the piston I near the reversing ends of its stroke to move the 
valve M in the reverse direction to its piston B to close the admis- 
sion of steam to the ports X, Y, and also the exhaust through 
the ports Z, Z, by the bars m!, m1, and cushion the piston B and 
reverse the engine by the last part of the motion of the piston-rod 
K, reversing the valve P to the full extent of its throw and re- 
ciprocate the valve M in the same direction that the oil piston L 
and cylinder H moved the valve during the first part of its stroke. 
(Accepted July 22, 1891). 





14,430, J. Watt, Birkenhead, Steam Boilers. [11¢. 
9 Figs.) September 13, 1890.—Front and back water chambers 
1 and 2 are connected by the tubes 3 and 4, the latter being 
of larger diameter. The water chamb are sur ted by the 
steam drums 5 with which they communicate through the passage 
6; 7, 7 are the lowerfeed trunk pipes, joined by the connecting 
pipe 8, and communicating with the upper feed trunk pipes 
7', 71, by the tubulous walls 9; the main feed is led into one of 
the trunk pipes 7, and the auxiliary feed into the other. 27 are 
openings in the water casings closed by doors to give access to 
the furnace and upteke. The feed water, after ascending the 









Fig. 1. 





14,430. 


water casings, enters the front water chamber 10 of the feed 
heater at 11, traverses the tubes 12 exposed to the furnace gases, 
enters the back chamber 13 of the feed heater, and finally enters 
the boiler by the pipe 14. The tube ends are threaded, and the 
tubes are expanded where they fit into the tubeplates ; the nuts 
25 project beyond the tubes, and have notches 26 for screwing 
them up, and the thread is removed for a short distance to clear 
the part of the tube which is swelled by the expanding tool. The 
object of these nuts being to tie the front and back water cham- 
bers together, they are comparatively light, and need only be 
fitted to ecme of the tubes 3and 4. (Accepted July 22, 1891). 


15,591. B. H. Thwaite, Liverpool. Inducing Circu- 
lation in Steam Generators. [1ld. 7 Fis.) October 2, 
1890.—This invention refers to an invention described in Letters 
Patent Specification No. 594 of 1888, wherein the flues were sur- 
rounded with plates = with openings above the flues, but 
below the water level. Now according to this invention the fur- 


Fig. 2. 





nace flue A is surrounded with a plate B terminating over the 
crown with an arrangement C, by which the water and steam 
rise above the level of the water in the generator, and issue in 
cascades through the slots D on each side of the flue, the diversion 
of the flow being effected by the central plate E fixed over the 
crown of flue A. When the furnace flue is corrugated the circu- 
lating plates B are also corrugated. (Accepted July 22, 1891). 


8940. W. de C. May, Paitedctphia. Piston Valves for 
Steam Engines. (6d. 2 Figs.) May 26, 1891.—A is the steam 
cylinder and B the piston thereof, the valve chest Cc being mounted 
upon the side of the cylinder, and being provided with annular 
ports D, D' which communicate respectively at d, d! with the 
upper and lower portions of the cylinder A. G is the valve-rod 
upon which the piston valves E, E' respectively are mounted in the 
proper relation to the ports. The valve chest communicates at I with 
the source of steam supply and is provided with outlets H, H! 
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arranged at top and bottom respectively. Adjacent to the steam 
ports D, D', and on each side thereof, annular grooves are formed 
upon the inner periphery of the valve chest, and in these 
grooves the packing rings F, f of the upper piston J', F! of the 
lower piston are seated, so as to form a close joint with both 
pistons on both sides of each port. To maintain these rings in 
position the pistons E, El are provided with radial wings ¢, el 
respectively. These wings are arranged spirally or transversely 
to the axis of the piston, so as to obviate unequal wear upon the 
packing rings. (Accepted July 22, 1891.) 

10,250. C. A. Knight, Glasgow. Sectional Steam 
Generators. [(6d. 7 Figs.) June 17, 1891.—The generator is 
composed of a lower section, containing a series of inclined water 
circulating tubes A situated in a heating chamber, and ted 
at their ends to headers C, and an upper section containing a 
similar series of water tubes Al connected to headersCl. The 
headers C, Clin front and those in rear are situated vertically 
over each other and are connected together by short nipples c. 
The water tubes A, A!, A2 are curved to permit of convenient con- 
nection tothe headers. The uppermost of the front headers Cl 
or C? is connected, either by curved tubes D or by vertical and 
horizontal tubes D1,‘D2 and a connecting cross-tube D3, to a cross- 
drum E at rear to which the rear headers are connected to the 
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underside. The mud drum F is connected to the lower ends of 
the rear headers C, and is also connected directly to the under- 
side of the drum E, by tubes G on each side of the furnace. The 
steam generator iscontained by a brick-lined chamber I, which 
serves as a combustion chamber for the gases from furnaces led 














in by a flue J underneath the water circulating tubes A, the out- 
let for the products of combustion being by achimney K. For 
cleaning dust and soot from the heating surfaces, steam pipes L 
furnished with nozzles 1 extend through the walls of the combus- 
tionchamber, (Accepted July 22, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


022. A. Browne, London. Ascortaining Amount 
of Wear in the Shaft or sin Steam Vessels. 
(6d. 6 Figs.] August 19, 1890.—A rod is provided, the lower end 
of which can be passed down through a hole in the bush of the 
bearing, so as to touch the propeller shaft while the upper end 
passes into the interior of the ship, where it can indicate ona 
scale how much, if any, the shaft or bearing may have worn down. 
The propeller shaft A is lined as usual, and works in the wood- 
bushed and brass-bushed tube B, which is fixed in the sternpost. 
E is a tube, the lower end of which is fixed into the stern tube B, 


and reaches up above the water line. Within it is a rod D, which 
may be dropped down to touch the shaft A, a hole being provided 
through the bearing and its bushings, but the rod is normally 
raised up from the shaft. The rod D is tubular in the intermediate 

rt and solid at each end. The tube E passes through a stuffing- 

x F atsome convenient part, and is fitted with a tap G for with- 
drawing and examining the water in the stern tube B. The upper 
end of the rod D is guided in a bracket H and has a crutch K for 
lifting it by. I isa cotter, which when the rod is raised clear of 
the shaft A, holds it in the raised position. (Accepted July 22, 
1891). 


13,968. H. Smith, Sen., H. Smith, Jun., and C. 
Smith, Glasgow. Shearing Iron or Bars. (6d. 
8 Figs.) September 5, 1890.—In machines according to this 
invention, the blade A is made adjustable, being moved out and 
in by means of a screw B and wheel C. The blade A is kept back 





























elear until the bar D is placed in position, when it is screwed for- 
ward till its edge rests on the beam. Water under pressure is 
then admitted to the small cylinder M by means of the lever 
handle H and valve V, and this actuates the ram O, which holds 
the bar fast. The water under pressure is then admitted to the 
cylinder E by means of the handle K and valve V which actuates 





a ram and slide 8, which having the blades attached to the end, 
shears the bar. To release the handles H and K are put back 
and the blade A is withdrawn by handwheel C. A similar adjust- 
able blade to A with screw and handwheel similar to B and C 
may be fitted at opposite side in place of a fixed blade. Figs. 3, 4, 
and 1 represent various shapes of these blades. (Accepted July 22, 
1891). 


GAS ENGINES. 


14,382. H. P. , Oldham, Lancs. Igniting 
Arr ements for Gas, &c., Engines. (8d. 2 Figs.) 
September 12, 1890.—Attached to a valve casing c, which is fixed 
to the end of the igniting tube, isa frame f carrying a spindle g 
on which is fixed a collar h, a — i being coiled on the spindle 
g and confined between the collar h and the frame f. The end of 
the spindle g touches or nearly touches the valve spindle b when 
the valve a is open, but when the valve a is closed the spring i is 
compressed by the movement of the spindle ) having raised the 
spindle g, and, consequently, as soon as the pressure behind the 
valve a has been sufficiently reduced, the valve @ at once falls to 
its open position. The igniting tube j is put in direct communi- 
cation with the atmosphere by the openings clin the casing. The 
action of the valve a is as follows: During the suction, compres- 
sion, and exhaust strokes, the valve a is open, and the 
igniting tube j is then in direct communication with the 


atmosphere by the holes c!. When the ignition of the 
explosive mixture in the cylinder is required, a valve con- 
trolling the communication between the cylinder and _ the 
igniting tube is opened and the combustible mixture rushing 
from the cylinder into the heated tube j drives before it, and ex- 
pels through the holes c!, the incombustible products of the 
previous ignition remaining in the tube, and in so doing closes the 
valve a against the seating d, thereby cutting off communication 
between the interior of the igniting tube j and the atmosphere. 
By these means the highly combustible mixture from the motor 
cylinder can enter freely through the controlling valve into the 
heated igniting tube, thereby causing a regularand certain igni- 
tion. The amount of spent gases allowed to escape from the tube 
can be regulated by adjusting the locknuts & on the spindle g, 
and so regulating the compression of the spring t, and further by 
regulating the lift of the valve a by adjusting the locknuts e, 
(Accepted July 15, 1891). 


MINING AND METALLURGY. 


11,216. A. W. and Z. W. Daw, Laurvig, Norway. 
Valves for Percussive Rock Drills. [1ld. 32 Figs.) July 
18, 1890.—This invention refers to Patent Specification No. 8873 of 
1890, and consists in the employment of two passages Q, Ql, one 
in each of the valve piston cylinders Cl, C2, and permanently open 
to the exhaust, which are used in addition to the four passages D, 
A, H, I leading to the cylinder C, or in place of the passages D 
and I. In addition to the valve pistons P!, P2 for controlling the 
= leading from the cylinders C', C, to the main cylinder, 
two pistons M and N are constructed of larger diameter, which 
form one with the valve pistons P! and P’, and between which the 
valve V for controlling the supply and exhaust iscarried. Annular 
grooves Ol, O are formed between each of the pistons M and N, 
and the valve pistons P' and P? respectively, and each piston M 
and N works in conjunction with one of the two auxiliary cylinder 


mee 


alee le: 








Y and Z opening into the valve chest ; but when one of the pistons 
M or N enters its cylinder such cylinder is cut off and the grooves 
Ol, O, and the passages Q!, Q place the rear of such piston M or N 
open to the exhaust, while when the piston has left its cylinder, 
the live steam acts upon the rear of such piston and forces the 
other piston M or N against the end of its cylinder and prevents 
all movement of the valve pistons and valve. Before the supple- 
mental piston leaves its cylinder the passage Q! or Q has Teen 
closed by the piston Plor P2, Further, when either of the pistons 
M or N has left its cylinder Y or Z, the grooves F or G formed 
in the pistons P!, P*, and which communicate by es Bl and 
B with the rear end of the cylinders C1, C2, in which such valve 
pistons P!, P? work, are brought alternately over the passage Q', 
Q, so as that the rear of the valve pistons P! and P2 are thus put 
open to exhaust through such passages. (Accepted July 22, 1891). 


2037. G. Fraser, Auckland, New Zealand. Ma- 
chines for Grinding and Amalgama . (8d. 2 Figs.) 
February 4, 1891.—The mill comprises a frame A in which revolves 
a shaft G to which a muller carrier B is keyed, the shaft G 
being driven through bevel gearing H anda pulley. The muller 
carrier B forms a sort of sleeve on theframe A. The muller B! is 
bolted to the muller frame which corresponds in shape with the 
bottom A. The muller carries a removable ring E on which are 
rollers C revolving against a wearing ring D round the sides of 
the mill bottom A, which is surmounted by top sides F. The 
muller can be raised or lowered by handles I on a screw spindle I! 
working on the vertical muller shaft G. A central overflow is 
formed round the muller carrier B by a conical frame P and 





frame Q having a cone-shaped pan W above, and surrounding the 
frame Q at top for regulating the overflow, the upper portion of 
the central overflow leading toa basin R having an outlet pipe § 
for carrying away the overflow to settlers. The level of the over- 
flow is adjusted by screws J, J which regulate the height of the 
tray R and by screws X, X forthe cone W. A pipe communicates 
with a cup Y for admitting or drawing off the quicksilver used. 
Quicksilver is put into the bottom of the mill through the cup and 


pipe. The muller is raised off the bottom of the mill by thescrew 
at top J, and the mill is then half filled and set in motion. The 
centrifugal force from the revolving of the muller B' keeps the 
rollers hard up against the ring D, the friction of which causes all 
the rollers to revolve each on its own axis, revolving and grinding 
on ry 4 of ring E on the muller B!, besides grinding on the outer 
ring D, and each roller grinding the one against the other. (Ac- 
cepted July 22, 1891). 


MISCELLANEOUS. 


14,547. J. M. Ross, Glasgow. Percussive Appa- 
ratus for Rivetting, &c. (8d. 9 Figs.) September 16, 
1890.—The apparatus comprises a casing A between which and a 
cylindrical liner B are formed a series of inlet and exhaust pas- 
sages a and b, having ports al, bl into the liner for the passage 
of fluid actuating a piston therein. The compressed air is 
admitted through an opening Al, first to a space C, across which 
is a web Cl, to the farther side of which the fluid can pass through 
a tube D having ports d in it normally closed by a piston valve E 
held up by a spring, but which is depressed by the hand of the 
workman bearing on the end of the apparatus to make communi- 
cation through the ports d and admit the fluid to the ea 
and inlet ports a1 in the liner B. These ports a! serve to admit 
the fluid alternately to either side of the piston G, which is an 


open-ended cylinder with a central web G!. The piston shell G is 
formed with inlet ports g so arranged that when the upper ports al 
and g are open to each other and the fluid is admitted, the piston 
is driven down until the ports a! and g are in line and the fluid 
enters to drive the piston up the upper ports, being then covered 
by the piston. On reaching the upper end of its stroke the upper 
inlet ports a', g are open again to each other, the exhaust port 5! 
at that end is covered and the exhaust port b1 at the lower end 
uncovered, so that a fresh descent of the piston @ takes place. 
On the lower side of G! is formed a boss G2, the end of which 
enters a guideway H, in an extension of which is fitted a tool- 
holder I, and at each downward stroke the boss G2 strikes the 
inner end of the tool-holder I, any yielding of which is counter- 
acted by aspring packiug T. (Accepted July 22, 1891). 


1228. C. Whittier, Boston, Mass., U.S.A. Elevator 
Mechanism. (8d. 2 Figs.) January 23, 1891.—The case A is 
made in two parts a, a', the lower part a being secured to the 
base a®. The case contains within it two worm gears a3, atin 
mesh with one another and mounted on shafts a5, a6. The shaft 
a extends beyond the case A and has mounted on it drums a7, a8 
upon which are wound the hoisting ropes. The worm gears a3, a4 
are engaged by right and left worms b, b! fast on a worm shaft b2, 
having bearings in inwardly projecting hubs 03, b4 forming part of 
caps b°, b8, The worm shaft 52 is extended through the cap b5 and 

















is secured to the armature shaft b12 of an electric motor 613 by an 
intermediate coupling comprising flanged hub b8 on the worm 
shaft, and a flanged hub 610 fast on the armature shaft b!2, which 
is in line with the shaft, the hubs being detachably secured to- 
gether by bolts 59, the armature shaft having bearings in uprights 
¢, c' secured to a base c2, The electric motor b13is supplied with 
current, and the polarity of the current is changed by a pole 
changer connected to the starting mechanism, to produce revolu- 
tion of the armature shaft in opposite directions to thereby pro- 
duce rotations of the hoisting drums in one or the other direction, 
as desired to raise or lower the car. (Accepted July 22, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in tne 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE. 


A Digest of the Law and Practice of Letters Patent for 
Inventions, including the Statutes and all Cases decided 
from the Passing of the Statute of Monopolies to October, 
1890. Second Edition. By Ciement Hicerns, Q.C., 
Recorder of Birkenhead, M.A. Cantab., Fellow of the 
Chemical Society, and Member of the Physical Society 
of London, and G. EpwARDES JONES, Barrister-at-Law, 
formerly Fellow of Pembroke College, Cambridge. 
London : William Clowes and Sons, Limited, 27, Fleet- 
street, 1890. 

‘“‘Hicerns’ Digest” is a work that has for nearly 

sixteen years been well known to, and much 

used by, those having to do with patents for 

inventions. The production now under notice is a 

second edition of the original above referred to, and 

is without doubt a great advance upon the first. 

In patent law very much depends upon prece- 
dent. Perhaps no more striking illustration of this 
fact could be mentioned than is to be found in the 
interpretation placed by the Courts upon the words, 
in the Statute of Monopolies, ‘‘the first and true 
inventor.” 

Any uninitiated person reading these words 
might very naturally conclude that the grantee 
of a patent, within the meaning of the statute 
referred to, must necessarily be not only a person 
in whose own mind the idea or invention origi- 
nated, but actually the first person who con- 
ceived it. Such, however, is far from being the 
case. In the work before us, under the head 
‘¢ True and First Inventor,” we find that, if the 
invention be new here, a patent may be granted, 
though the thing was practised beyond sea before ; 
for the statute speaks of new manufactures within 
this realm ; so that, if it be new here, it is within 
the statute ; for the Act intended to encourage 
new devices useful to the kingdom, and ‘* whether 
learned by travel or by study, it is the same thing.” 
Here, again, however, the words used must not be 
taken too literally ; for we find, later on, that a 
man may publish to the world that which is per- 
fectly new in all its use, and has not before been 
enjoyed, and yet he may not be the first and true 
inventor ; ‘‘ he may have borrowed it from some 
other person, he may have taken it from a book, he 
may have learned it from a specification ; and then 
the Legislature never intended that a person who 
had taken all his knowledge from the art of 
another, from the labours and assiduity or in- 
genuity of another, should be the man who was 
to receive the benefit of another’s skill.” So far 
there might seem to be serious contradiction in- 
volved in the decisions quoted from. But later 
cases make matters more clear, for we are told not 
only that the party obtaining the patent must be 
the true and first inventor in this country, but also 
that ‘‘if he import from a foreign country that 
which others at the time of the making of such 
letters patent and grants did not use, it will suffice.” 
In short, we find it clearly indicated that whilst on 
the one hand a party availing himself of informa- 
tion from abroad is an inventor within the meaning 
of the statute ; on the other hand, the communica- 
tion, made in England by one British subject. to 
another, of an invention, does not make the person 
to whom the communication is made the first and 
true inventor so as to enable him to take out letters 
patent for the invention. 

A patent granted to a British subject, in his own 
name, for an invention communicated to him by a 
foreigner, is not void, although taken out and held 
by the grantee in trust for such foreigner. In 
each of the cases above cited in which a grantee 
has been held entitled to a patent, strange as it 
may seem, he has been considered to come within 
the expression ‘“‘True and First Inventor,” as 
construed by the Courts. 

Hence the futility of attempting to understand 
the meaning of Acts of Parliament without an inti- 
mate acquaintance with case law. 

Only within the past few years has the regular 
publication been commenced, in ge form, of 
reports of patents, designs, and trade mark cases. 
Previously the reports of such cases were scattered, 
as may be gathered from the fact that in the work 
before us reference is made to about 120 other 
publications. This alone might cause the amateur 
to hesitate before attempting to judge for himself 
on matters so essentially technical and difficult. 
But the number of cases referred to is still more 
alarming. An excellent table of these is given, 
from which it appears their number exceeds a thou- 

sind. These facts at once show the immense 


At the same time it will be well to bear in mind 
that such a work, whilst extremely valuable to the 
skilled practitioner, may become highly dangerous in 
the handsof one who lacks the legal training essential 
to a correct understanding and appreciation of the 
references. Indeed, the great merit of this work 
is that it constitutes a complete index to the re- 
ported cases, enabling the expert at once to deter- 
mine what reports he should consult, rather than 
a complete exposition in itself of the law of 
patents, such, for example, as found in the well- 
known Treatise by Hindmarch, published some 
forty-five years ago, and now largely (though not 
altogether) out of date. Our meaning may, perhaps, 
be best explained by reference to an pang 
The average inventor is apt, when consulting such 
a work as that under review, to pick out what it 
says in reference to some case, and interpreting 
the words literally, to apply them to his own par- 
ticular case. Needless to say, the result must 
often be entirely misleading. 

Thus, the reference to one case reads as follows : 
‘*The patentee claimed for his telescopic ladder 
(1) that two ladders occupy the place of one ; (2) 
the working by a cord; (3) the simple bracket 
lever : Held, that he meant to claim the combina- 
tion of the three things, and that the claim was 
sufficiently distinct, or if not, that the patent was 
not thereby invalidated. (7 O. R., 343).” 

The incautious reader might from this be led to 
conclude that the claims referred to were proper 
and suitable claims, and that upon them the patent 
was upheld. 

Now, in order to illustrate the necessity of con- 
sulting the full report in every case—using the 
work before us only as a guide—we may state that 
in the official reports of patent cases we find that in 
the particular case referred to, the action was 
brought upon an amended specification and not 
upon the three original claims above mentioned. 

It is true an action was brought by the plaintiff 
against the defendant before the amendment, but 
he was advised to discontinue that, and he did so. 

He amended the specification and then broughta 
fresh action in respect of matters done by the de- 
fendant since the amendment. , 

In the amended specification the claim was as 
follows : 

‘*The combination in a telescope ladder as herein 
described, with means for raising, lowering, and 
stopping, all as herein described, and shown in 
accompanying drawings.” 

We thus see that claims such as mentioned in the 
abstract given in the work under review ought to be 
avoided, and that it will not be safe for patentees 
- form hasty conclusions by consulting such a work 
alone. 

As was pointed out in a recent paper read before 
the Institute of Patent Agents by Mr. Lloyd Wise, 
it has been a common practice to regard the subject 
matter of each claiming clause as being separately 
claimed; but if the view adopted in the case under 
notice is in future to be followed, it may well be 
asked what is to guide one in determining, in any 
given case, whether several claims in a specification 
are, or are not, to be regarded each as a claim to the 
matter it includes, considered separately and apart 
from what is contained in the other claims ? 

It is not to be understood that in making these 
observations we desire in the least to underrate the 
value of Messrs. Higgins and Jones’ abstracts, 
which, without doubt, are admirably adapted to 
fulfil the object of the authors. In the preface it is 
candidly stated that no opinion is expressed upon 
the cases digested, and no attempt is made to re- 
concile conflicting decisions. Indeed, some of the 
cases cited have been overruled. 

The bearing of the sections of the Patents, De- 
signs, and Trade Marks Act, 1883, on most ques- 
tions concerning patents, is so immediate and 
important that it seemed to the authors right to 
state the existing provisions of the statute law, so 
as to be easily referred to in connection with the 
cases relating to similar portions of the subject. 
Further, the Act having precluded the possi- 
bility of any logical division of the subject other 
than that adopted by the Act itself, it has seemed 
advisable to put the various divisions in their alpha- 
betical order, und thereby to avoid the necessity of 
a doukle index, with the accompanying trouble to 
the reader of a double search. 

The title has been altered to indicate the more 
exterded scope of the work, but subject to the 


chronological order, and all new decisions up to 
date have been, with such completeness as the 
authors could attain, incorporated under their re- 
spective headings. 

In giving the sections of the Patents Act, 1883, 
the words of the amending Acts have been inserted 
in italics where it has appeared possible to do so 
without leading to confusion. 

In conclusion we can cordially reccommend this 
work to all who are professionally engaged in patent 
matters, as well as to those inventors and others 
interested in patents who have acquired a sufticient 
knowledge of patent law to enable them to use such 
a book with advantage to themselves. 

Transactions of the Sanitary Institute. Vol. XI. Con- 
gress at Brighton. ndon ;: Stanford. 

This volume deals with the transactions of the 
Institute during their visit to Brighton last year, 
and hence contains a good deal of information 
about the hygienic condition of that pleasant town. 
Naturally guests select for the topic of their con- 
versations the good, and not the ill, features of 
the house they are staying in, and consequently if 
the sanitarians saw any great defects in Brighton 
we do not find them dwelt upon. We believe, 
however, that very great pains have been taken to 
render the town healthy, and the death returns 
bear out the supposition. 

According to Alderman Joseph Ewart, M.D., 
F.R.C.P., the greater part of Brighton is built 
upon the chalk, and has a good fall for drainage. 
The latter is carried into an intercepting sewer the 
outfall of which is at Portobello, about four miles 
to the east of Kemp Town. This sewer is ventilated 
by means of a furnace at Roedean and is self- 
cleaning, except for a short distance near the 
mouth. About 4,000,000 gallons pass daily through 
this sewer in dry weather, whilst 428,000 gallons 
per week are used for flushing the tributary drains. 
It would be an easy matter to wash out every sewer, 
large and small, with disinfectant if it were ren- 
dered desirable by the presence of an epidemic. In 
the houses the Sanitary Committee have power to 
enforce all necessary regulations, and they are 
doing so. They see that there are separate water 
supplies for closets ; that all pipes from sinks are 
first trapped, and then made to discharge into the 
open air over a trapped gully ; that soil pipes are 
ventilated ; cesspools abolished ; that new drains 
are laid inconcrete, and tested by water pressure, 
and generally that arrangements of the most 
approved description are adopted. The influence 
of these efforts is seen in the reduction of the 
death-rate ; in the decades 1851-61 and 1861-74 
it was 22.01 per thousand ; in the decade 1875-80 
it was 19.8; in the triennium 1884-86 it was 17.4 ; 
in the biennium 1885-86 it was 17.1 ; in 1887, 16.9; 
in 1888, 16.07 ; and in 1889, 15.04. If we look at 
particular diseases we find that the cases of small- 
pox, scarlet fever, diphtheria, whooping cough, 
fever, and diarrhoea have been reduced from 57 to 
100 per cent. Measles is the only infectious disease 
that does not show a great decrease. 

The water supply of Brighton is obtained from a 
depth of 150 ft. below the surface, and is pumped 
into elevated reservoirs from which it is distributed 
by gravitation. These reservoirs are closed against 
light and the atmosphere. There are no rivers 
in the downs, the rainfall finding its way into 
fissures in the chalk, and proceeding seawards. 
The first public water works were commenced in 
1830 by a well in the Lewes-road. It went 
to a depth of 220 ft. and had cross-tunne!s, but 
it was not very productive. In 1852 a second 
company sunk a. well at Preston, but this was not 
as successful as was wished for. They afterwards 
consulted Mr. James Easton, and commenced 
boring in Goldstone Bottom. In 1872 the Corpo- 
ration took possession of the water works, and have 
since greatly extended them. They paid 350,0001. 
to the old company, and have spent 150,000/. since. 
They now derive a revenue of 42,000/. from the 
water rates, and supply water for street flushing 
gratis. 

In speaking of Brighton as a health resort, Mr. 
Francis J. C. May, the borough engincer and sur- 
veyor, pointed out that on the east, north, and 
north-west there was principally a thick substratum 
of chalk covered with a thin layer of earth. The 
subsoil of the centre is marl and shingle, while to 
the westward are large beds of clay of a very irre- 
gu'ar character. The undulations of the land 
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according as the situations are more or less ele- 








































































= +. 


ee ed 


PS ee a Se 


sg a ee aE ee 


ee ee eee 


Sa ee 


ee SS eee 


= 





262 


ENGINEERING. 


(Seer. 4, 1891. 








vated, sheltered, or exposed. The same speaker 
gave a detailed account of all that had been done 
by the Corporation to render the town attractive 
and healthy. It appears that they have spent 
since 1859 in drainage 227,075l., on the sea front 
74,0001., on the groynes 76,000/., on Preston 
Park 65,0001., on baths 12,000/., on water works, 
exclusive of mains, 356,000/., on improvements of 
the Royal Pavilion 21,000/., and on the Sanatorium 
11,7091. 

Speaking of the climate of Brighton, Mr. F. E. 
Sawyer gave statistics of the temperature. He 
put the mean daily range at 11.8 deg., varying 
from 15.9 in June to 7.7 in January. These are, 
of course, small compared with those of inland 
places. The lowest temperature recorded during 
twenty years was 11.4 deg. With the exception 
of four days no temperature below 18 deg. was 
recorded. In September, the arithmetical mean of 
the daily maximum and minimum temperature is 
1.4 deg. above that at Greenwich ; in October it is 
.9 deg. above, and in November 1.4 deg. above. 
The highest temperature recorded in the 23 years 
before the Congress was 86.7 deg. The climate 
must have been a great deal warmer in the last 
century, or the people of this island much more 
robust, for the well-known Fanny Burney records 
in her diary that on November 20, 1782, she, 
with Mrs. Thrale and the three Miss Thrales, 
bathed in the sea by moonlight at six in the morn- 
ing. She says it was ‘‘cold but pleasant.” 

Of course an inquiry into the merits and capabi- 
lities of Brighton did not occupy all, or the chief 
part, of the time of the Congress. There were 
papers on many other subjects, some of them of 
very considerable interest, but we have not the 
space to notice them. The volume is not only an 
excellent contribution to sanitary science, but it 
affords a great deal of information regarding the 
chief seaside resort on the south coast. 
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FRENCH ELECTRICAL EXHIBITS AT 
MOSCOW. 
(Continued from page 234.) 

Tue mechanism for actuating projectors, de- 
scribed in our last article, is so arranged that 
as soon as the operator releases either of the 
handles, it returns to the zero point, and all further 
motion is immediately arrested. It is easy at will 
to obtain a definite range of speed or a series of 
concerted movements. A cable connects the con- 
trolling mechanism to the projector; it is made up of 
the requisite number of conductors, the ends of 
which are attached to the numbered terminals out- 
side the case of the apparatus. One of the condi- 
tions prescribed in the specification prepared by the 
Minister of the Russian Marine was that a complete 
occultation of the luminous beam should be pro- 
duced at will, and almost instantaneously. As is 
well known, many circumstances must arise during 
naval manceuvres or in actual war, when it becomes 
necessary suddenly to extinguish the electric lights 
on board the vessels, either to divert the enemy’s 
fire which is attracted by a permanent beam, or 
to produce a blinding effect by sudden extinctions 
and relighting of the lamp and projections: of the 
beam, which, repeated frequently, has the effect of 
confusing the movements of a hostile force, and 
greatly increasing the safety of the vessel at- 
tacked. In the system applied up to the present 
time, if the current feeding the lamp is cut off, 
extinction is not instantaneous. The carbons re- 
main incandescent for some instants after the 
current ceases to flow, and they give sufficient 
light to mark the position of the projector. 
if the ray is cut off by a screen, occulta- 





tion is not complete; the direct rays are inter- | 
cepted, but the diffused light which illuminates the 
edges of the apparatus, continues to render it 
visible. There is a serious inconvenince in this. 
Very numerous experiments made in England, 
and especially in Russia, in firing against pro- 
jectors, have shown that it is easier to direct an 
effective fire against them when the light is com- 
paratively indistinct, and that it is almost impos- 
sible to estimate the range in the full brilliancy of 
the beam. It is for this reason that MM. Sautter 
and Harlé have designed the two occultating 
shutters placed in front of the glazed mouth of the 
projector, and each of them covering a half-circle ; 
by this means a rapid and absolute extinction of 
the beam is produced. These shutters are movable 
around a fixed lateral hinge; they are actuated by 
two connecting-rods parallel to the axis of the drum 
and coupled by a transverse rod furnished with two 
handles; by pushing these in one direction the 
shutters are opened, and by moving them in the 














than that of the 60-centimetre regulation pattern 
that has been adopted by the French Marine. 

Beside these large and elaborate search apparatus, 
are exhibited several Mangin projectors of 60 cen- 
timetres diameter (Fig. 9), which were also ordered 
by the Russian Government. The apparatus are 
constructed entirely of non-magnetic metals, of 
bronze, brass, copper, and delta metal; they are 
fitted with occultating shutters of a somewhat 
similar pattern and to serve the same purpose of 
making the light invisible to a hostile force without 
extinguishing the lamp. Fig. 10 shows a projector 
of 40 centimetres diameter electrically controlled 
at a distance, of the type which is actually in use 
in the Italian Navy. Fig. 11 shows another form 
of Mangin projector, 60 centimetres in diameter, 
fitted with mechanical means of control at a dis- 
tance, and recently constructed for the Russian 
ironclad Nicolas the First. The details of this 
apparatus are very similar to those of the porthole 
type of projector used in the French Navy. 
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60-CENT. MANGIN PROJECTOR (PORTHOLE TYPE) WITH OCCULTATING SHUTTERS FOR THE 


RUSSIAN IRONCLAD ‘NICOLAS I.” 


other they are closed, By suitable mechanism these | 
shutters can be operated at a distance, a valuable | 
feature in this arrangement. This is effected by | 
attaching to the back of the drum a small electric 
motor that controls, by means of gearing, the 
transverse connecting-rod; the armature of this | 
motor is actuated by a current furnished from the 
main cable coupled to the manipulator and inclos- 
ing eleven conductors. The connections are made 
direct with the terminals of the projector, the 
occultating motor being joined up by means of a 
flexible lead. The motor is excited by a derived 
current taken from the terminals of the lamp ; 
on the same manipulator is a commutator by 
which the circuit of the armature can be opened 
or closed at will, and the movement of the shutters 
in either direction, is almost instantaneous. As 
soon as these shutters reach the end of their travel, 
they are stopped instantly by the action of an 
automatic interrupter which short-circuits the 
armature. Theonly precaution which it is neces- 
sary to observe is not to operate the occultating 
shutters when the lamp is not lighted; there 
would, however, be little danger of such a manceuvre 
being performed. The form of the shutters has 
been designed in such a manner as to secure 
as complete an occultation of the beam as possible, 
and the greatest possible care has been taken in 
constructing the apparatus that there should be 
no escape of indirect light from any openings. 
MM. Sautter and Harlé have, in this class of 
automatic projectors, preserved a simple means 
of replacing the control at a distance by direct 
hand manipulation. By pressing over a lever, 
the mechanism of the base is thrown out of gear, 
and the apparatus can be moved by means of a 
handwheel, as in the projectors of ordinary con- | 
struction. For the occultating shutters it is suffi- | 
cient to shift back a sleeve that keeps the lateral 
connecting-rod in place and connected with the 
gearing of the motor; the movement in this manner 
becomes free. Such in a few words is the descrip- 
tion of the 75-centimetre projector as it has been 
designed and constructed ; controlled by electricity 
it can be easily placed in the top of a battle-ship, 
and its operation presents no greater difficulties 





It may be mentioned with reference to this last- 
named projector, that it is fitted with an optical 
system of variable divergence, by means of which 
the amplitude of the beam can be extended from 
the maximum concentration with an angle of 2 deg. 
to a divergence of 20 deg. Fig. 12 is another view 
of a 75-centimetre projector, with the occultating 
shutters closed. 

9. Bi-polar Lighting Dynamo.—The exhibit of 
MM. Sautter and Harlé is lighted, and the 
motive power required is produced, by a dynamo 
of the bi-polar type placed underneath the shaft- 
ing which extends through the Machinery Hall. 
A commutating table is placed near the dynamo, 
and is arranged in such a way to distribute the 
current, either to the 65-centimetre projector, to 
the continuous current lighthouse lamp, or to the 
electric motor. And when current is required for 
none of these purposes, it is used to charge a 
battery of accumulators by which the building is 
lighted at night. The type of bi-polar dynamo 
shown is illustrated in Vig. 13, which represents 
the machines actually employed for the lighting of 
the Gare de l’Est. They give a current of 1100 
amperes and 75 volts. 

(To be continued). 








THE MANITOU AND PIKE'S PEAK 
RAILROAD. 
By Mr. J. G. Truz, 
Tue preliminary surveys for this road were com- 
menced in April, 1888, under the immediate super- 


vision of Mr. D. E. Briggs, chief engineer of the 
Denver and Rio Grande Railroad. On the Ist of 


| April, Mr. T. F. Richardson, chief engineer, and 


his assistants, reached the top of the Peak with 
four days’ rations, in a very severe snowstorm. It 
was impossible for them to leave the protecting 
walls of the old Government station, built of stone, 
until compelled to join the main body on account of 
hunger, and it took them ten hours to travel the 
one and a half miles todo so. Such experiences 
were frequent until June, when the snow had 


‘melted and the labour was less dangerous and more 
‘easy. On September 28, 1889, grading was begun 
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MM. SAUTTER AND HARLE’S ELECTRICAL EXHIBITS AT MOSCOW. 
(For Description, see opposite Page.) 
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at the summit, and before the winter storms set in, 
three miles of roadbed were completed. In 1890 
three additional miles were graded, and the road 
practically finished, and some testing trials and 
excursions made. 

The objective point, or upper terminus of the 
railway, which has been built for the same purpose 
as those up the Rigi, Mont Pilatus, and other 
summits of favourite summer resort, is at the top 
of the perpetually snow-mantled summit of Pike’s 
Peak, 14,336 ft. above the sea level. Its lower 
terminal is Manitou. And here, before proceeding, 
let us say a word about Manitou. As with Pike’s 
Peak—though its historic notoriety is less wide- 
spread—the:e are many thousands who either know 
or have been told of its wonders, and yet other 
thousands to whom the name sounds strange and 
meaningless. Lying securely protected among the 
picturesque foothills which cluster around Pike’s 
Peak, and not more than seven miles, as a carrier 
pigeon would travel, from the giant’s summit, is 
the most charming resort in the known world, and 
that is Manitou. The most nearly perfect climate 
yet discovered, the medicinal value of its numerous 
mineral springs, and the rarity and magnificence of 
its scenery, are the prime causes which give it 
claim to such distinction; and since its first inhabi- 
tation, which dates but a few years back, its 
popularity and prosperity have been remarkable, 
and now its visitors number more than one hundred 
and twenty-five thousand annually, and are largely 
on the increase with each successive season. 

Several years ago it was determined—contrary to 
the theory of Major Zebulon Pike, who discovered 
and named the promontory in 1806-that its ascent 
was possible, and the United States War Depart- 
ment, eager for so lofty a point of observation, 
established a signal station upon its highest point. 
With this the summit began to be visited by the 
more adventuresome tourists. Horse trails were 
constructed along the various watercourses, and 
travel over them increased rapidly. What is known 
as the Ruxton trail, bordering the beautiful Ruxton 
Yreek directly from Manitou—the shortest and 
most interesting road (for the scenery approaching 
this mountain is indescribably grand)—was ever 
the most popular route, and was travelled by thou- 
sands every summer. 

The railway has no counterpart on the American 
continent, though it is somewhat similar to the 
road at Mount Washington. It is of standard 
gauge, with wide and substantially built roadbed 
and heavy steel rails, the traction devolving 
upon two heavy serrated rails in the centre 
upon which operate six cog-wheels underneath 
the locomotive. It is built upon the Abt system 
(in use in Switzerland), and the peculiar mechanical 
construction of both track and locomotive render 
it absolutely safe. The length of the track is 
about 8} miles, or to be exact, 46,158 ft., in 
which there is a total ascent of 7500 ft. The 
steepest grades are 25 per cent., or a rise of 1 ft. 
in 4 ft., and there is very little of the track on a 
grade of less than 124 per cent. There are many 
curvatures, nearly 40 per cent. of the line being on 
curves, the sharpest of which is 16 deg. The 
bridges are entirely of iron and masonry, and the 
track in the steepest places is solidly anchored 
every 200 ft. 

The present passenger equipment of the road 
consists of three locomotives and six passenger 
coaches. The locomotives are peculiar in appear- 
ance and weigh 25 tons each. They push the cars 
on the ascent and precede them on the descent, 
thus giving the engineer absolute control of the 
train should any breakage occur in the couplings. 
The coaches are elegant, largely of glass to facili- 
tate observation along the route. Each has a 
capacity for fifty persons, and the seats are so 
arranged that passengers have at all times a level 
sitting. (See views on page 266.) 

The locomotives will each push two coaches and 
will make the trip up in less than two hours, in- 
cluding a stop at the Half-way House station, a 
beautiful retreat in Ruxton Park. 

The care, safety, and rapidity of this new means 
of transit to Pike’s Peak will add largely to the 
already large tourist travel in that direction. No 
visitor to Manitou, or even to Colorado, will wish 
to miss a trip so novel. 

The following information has been supplied by 
Major John Hulbert, president of the company, 
originator of the scheme, and who has been untiring 
in his efforts to complete it. The entire length of the 
road will be 8} miles, and the roadbed is 15 ft. wide. 





Every 200 ft. or 400 ft., according to the grade, are 
sunk cross-sections of masonry, to which the track 
is tied, so that absolute rigidity is secured. There 
is not a single foot of trestle-work on the entire 
line, and only three short bridges, these being 
constructed of iron. The maximum curvature is 
16 deg., which gives a radius of 359 ft. The 
average ascent per mile is 1320 ft. The total rise 
from base to summit is 7525 ft. The road is laid 
with 40 lb. steel rails; between these, in the 
centre of the track, are placed two cog-rails, made 
of steel. This central rack rail is composed of two 
parallel steel bars 1} in. thick, and placed 14 in. 
apart, in such a way that the tooth in one plate is 
opposite the space in the other plate. The pitch of 
the teeth is 4# in., and the depth 2 in. ; the rack is 
attached to every alternate sleeper, at distances of 
3ft. 6in., by plate chairs, and shown in Fig. 6 on 
page 267, and fixed by { in. bolts. On the Mount 
Washington road, and on that up the Rigi, the 
middle rail is constructed upon the principle of a 
ladder. This is cumbersome, and only allows a 
speed of about three miles an hour. The speed 
attainable on the Pike’s Peak road is intended to 
be 17 miles, but the maximum rate will not 
be over eight miles, and the average not more 
than four miles. One cog-rail would be amply 
sufficient to do all the work, but two are inserted 
to insure safety. The engines are built by the 
Baldwin Company, of Philadelphia; when on a 
level track, they stand at an 8 per cent. slant, 
and thus when the cars and engine are on the 
grade they are approximately level. The general 
design of the engine calls for no special remark ; 
the cylinders are 18 in. diameter, and the stroke 
2 ft.; to the bogie of the engine are attached 
the pinions that gear into the rack ; the arrange- 
ment is shown in the diagram, Figs. 4and 5. In 
the two vertical side frames of the bogie, through 
which the main axles pass, is mounted the crank- 
shaft B; on it are keyed two toothed wheels 
gearing into C and D, the latter gearing into the 
wheel E, and C, D, and E engaging in the rack 
above described. A pair of spurwheels on each 
of the axles of the bogies of the car also gear into 
the rack, and brakes are mounted on every axle. 
There are three wheels on each side of the engine 
which revolve on the axles and merely act as 
guides, and to sustain the weight. There are three 
driving cog-wheels, which gear with the cog-rails. 
The weight of the engine is 32 tons. Two of the 
cog-drivers will be in constant use, and the third 
will be reserved for emergencies. The cars were 
built at Springfield, Mass., and are arranged on a 
‘*slant”’ corresponding with that of the engine, 
and each one is fitted with an independent cog- 
brake. The engines push the cars up the moun- 
tain, and are in front of them in making the 
descent. The cars seat fifty passengers each, though 
nearly twice that number can be accommodated in 
case of necessity. 

As the ascent is made, many opportunities are 
given for exquisite views of the world below, 
through vistas in the trees, with the eastern plains 
glowing in the sunshine, and extending as far as 
vision reaches, and limited only by the blue hori- 
zon’s verge. About half way up the mountain, and 
directly on the line of the railway, reached also by 
the trail, lies the Half-way House. 

When the head waters of Ruxton Creek are 
reached, the road curves to the south-west, and 
‘* Windy Point” is attained. From here one has 
a distinct view of Manitou, Colorado City, and 
Colorado Springs. The ‘‘Cathedral Spires” and 
the ‘‘Great Gateway” of the Garden of the Gods 
appear like the castles set by the giants for a 
stupendous game of chess. We are now far above 
timber line. On all sides can be seen strange 
flowers, of lovely forms and varied hues. Plants 
which attain considerable proportions on the 
plains are here reduced to their lowest terms. It 
is not an unusual thing to find a sunflower stalk 
on the prairies rising to a height of from 8 ft. to 
10 ft. ; here they grow like dandelions in the grass, 
yet retaining all their characteristics of form and 
colour. Beyond this mountain meadow, are great 
fields of disintegrated granite, broken cubes of 
pink rock, so vast in extent that they might 
well be the ruins of all the ancient cities in 
the world. Far below, flash the waters of 
Lake Morain, and beyond, to the southward, 
lie the Seven Lakes. Another turn of the track 
to the northward, and the shining rails stretch 
almost straight up what appears to be an inac- 
cessible wall of precipitous granite. But passing 





the yawning abyss of the ‘‘Crater,” the line pro 
ceeds direct to the summit. The grade here 
is one of 25 per cent., and timid passengers 
will not escape a thrill of fear as they gaze 
over the brink of this precipice, although the 
danger is absolutely nothing. At last the summit 
is reached, and, disembarking, the tourists can 
seek refreshments in the hotel, and then spend the 
time before the train returns, in enjoying the view 
and in rambling over the seventy acres of broken 
granite which form the summit. 

The majesty of greatness and the mystery of 
minuteness are here brought face to face. The 
thoughtful mind is awed by the contemplation of 
this scene, and when the reflection comes that 
these great spaces are but grains of sand on an 
infinite shore of creation, and that there are worlds 
of beauty as vast and varied between the tiny 
flowers and the ultimate researches of the micro- 
scope as those which exist on an ascending scale 
between the flowers and the great globe itself, the 
mind is overwhelmed with wonder and admiration. 

In the directory of the Manitou and Pike’s Peak 
Railway Company are many of Colorado’s most 
prominent business men. Mr. D. H. Moffatt, 
president of the Denver and Rio Grande Railroad 
(the first narrow gauge railroad built in the Rocky 
Mountains) ; he is also one of Denver’s most wealthy 
bankers. J. B. Wheeler, banker and mineowner 
of Aspen, Colorado; R. R. Cable and J. B. Glasser. 
Congressman Roswell P. Flower, of New York ; 
Henry H. Porter, Chicago, president of the Eastern 
Illinois Railroad; Z. G. Simmons, of Kenosha, 
Wis., are among the heaviest stockholders. 

The writer desires to return thanks to Major John 
Hulbert, the president, and to Mr. R. S. Cable, 
general passenger and traffic agent, for their in- 
numerable courtesies and attentions during his 
visit at their main station. He is also greatly 
indebted to Mr. J. G. Hiestand and his able 
assistant, Mr. L. KE. Jones, for the views with 
which this notice is illustrated. 





THE BRITISH ASSOCIATION. 
(Continued from page 238.) 
THe MEcnanicaL SECTION. 

THE Monday of the meeting was, according to 
the custom of Section G, devoted to electrical engi- 
neering, and there was a strong muster of members 
present—many of the habitués of Section A having 
migrated for the day from their usual haunts— 
when Sir James Douglass took the chair, the Pre- 
sident having engagements, in connection with the 
meeting, elsewhere. 


THE TELEPHONE. 


The first paper on the list was a contribution by 

r. W. H. Preece, dealing with the ‘‘ London 
and Paris Telephone.” As we print this contribu- 
tion in full on page 285, we need not give any 
lengthened notice of it here. Mr. Preece spoke of 
the great success achieved, saying the line had 
turned out much better than it ought to have done, 
by which he presumably meant better than he 
hoped it would do. The telephones on trial proved 
to be all equally good, so that efficiency was not a 
question of apparatus, and long-distance speaking 
is solely a question of the circuit and its environ- 
ments. The charge is 8s. for three minutes, and 
150 words have been dictated and transcribed per 
minute, or say five words a penny. Mr. Preece, 
when in London, has heard the ticking of the 
watch of the person he was conversing with in 
Paris, and this remarkable superiority over our 
home telephones is, of course, due to double wires 
in place of earth circuits. The unhappy listener at 
a telephone, communicating with his neighbour 
only a couple of streets away, cannot but sigh for 
the time when we shall have metallic returns at 
home. 

Until this era arrive it is certain that the forecast 
of Mr, A. R. Bennett—who next read a valuable 
paper on ‘‘ The Telephoning of Great Cities ”—will 
not be fulfilled. Mr. Bennett surveys with prophetic 
eye the time when every shopkeeper, almust every 
householder, will look upon a telephone exchange 
connection as of much a necessity as gas or water. 
The shadow of this coming event is to be found at 
Galashiels, where there is already a telephone for 
every 200 inhabitants, the principal supporters, 
after the manufacturers and merchants, being pro- 
fessional men, shopkeepers, and householders. If 
we telephoned to the same extent as Galashiels, 
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London telephones would number 28,000 sub- 
scribers, but owing to its greater wealth, Mr. 
Bennett surmises that London would require a 
telephone for every 50 inhabitants, which would 
mean at the present time 112,000 subscribers. Mr. 
Bennett states that a successful telephonic scheme 
for London or any large town would require to 
comprise several essential conditions: firstly, 
privacy and efficient speaking must be secured; 
secondly, the connecting together of subscribers 
and their subsequent disconnection, and, if re- 
quired, reconnection with others, must be rendered 
rapid and certain ; thirdly, the rates must be within 
the reach of small shopkeepers and householders, 
and should not exceed 8l. per annum ; fourthly, 
the system must be laid out so as to be capable of 
indefinite expansion without the necessity of 
periodical reconstruction ; and lastly, the under- 
takers of the system must have equal rights with 
gas and water companies for laying their conductors 
underground. All these requirements, excepting 
the fourth, have from time to time severally been 
met and conquered, but no existing exchange system, 
so far, comprises them all, although technically 
and commercially it is perfectly practicable to com- 
bine them so as to attain as nearly to perfection as 
possible. The sanction of the Legislature to the 
laying of underground conductors constitutes the 
only doubtful quantity. The Post Office has de- 
monstrated the feasibility of perfect privacy and 
effective speech in conjunction with a system of 
underground wires; and the Mutual Telephone 
Company, in their recently constructed exchange 
at Manchester, has shown that privacy, distinct 
speech, and rapid and certain switching are quite 
compatible with as low a rate of subscription as 
5l. per annum. The only essential requirement that 
has not yet been demonstrated is the laying out of 
a system so as to permit of vast and easy expansion 
in every direction, and this, the author stated, is a 
problem admitting of easy solution provided that 
the laying of wires is made independent of private 
caprice. The paper lays: down that the leading 
feature of a cheap, efficient, and easily extensive 
exchange in a large town is the division, as far as 
feasible, of the area to be telephoned into sections 
not exceeding a square mile in extent, with some 
smaller cnes in situations where, as in the city of 
London, very great commercial activity prevails. 
In the centre of each section would be situated a 
switch-room to which the wires of the subscribers 
resident within that square mile would be led. As 
some subscribers would be resident quite near 
the switch-room and others at the maximum dis- 
tance from it, the author assumes that with mile 
squares the average length of a subscriber’s line 
will be about a quarter of a mile, and therefore 
cheap to construct. Each of these secondary 
switch-rooms will be connected, according to the 
geographical configuration of the town, to 
either one or two central switch-rooms by a 
sufficient number of junction wires. Such a 
multiplication of switch-rooms would be impracti- 
cable with the ordinary methods of switching, but 
by the Mann system, which has been proved in 
practice during the last nine years, or a modifica- 
tion of it devised by the author, the maximum time 
for establishing a connection between two sub- 
scribers situated at the extreme opposite limits of a 
telephone area as large as London would, it is 
claimed, not exceed ten seconds. The Mann 
switching system only requires apparatus at the 
switch-rooms of extreme simplicity and compact- 
ness, and calls for only a minimum expenditure of 
labour on the part of the operators, while it inter- 
poses no obstacles in the shape of signalling electro- 
magnets at the intermediate switch-rooms to the 
freest possible passage of telephonic speech. The 
author dentinal the arrangements he proposed at 
some length, but owing to the bad acoustic proper- 
ties of the room, together with the fact that he 
addressed most of his descriptive remarks to his 
wall diagrams, it was not always easy to follow 
him. The chief point of this arrangement, we 
believe, is that for a given district the operator at 
the local central station has always the telephone 
attached to her ears, so that a subscriber can speak 
at once to the exchange without previously ring- 
ing up and then waiting for areply. With regard 
to the other points laid down by the author, he 
claims that privacy and long-distance speaking 
would be secured by the universal adoption of 
metallic circuits. Such a system would afford the 
maximum possible telephonic efficiency, and would 
enable, supposing it were likewise fitted in other 


towns, London subscribers to talk from their own 
offices direct to the offices of subscribers, not only 
in the most distant cities of great Britain and 
Ireland, but in Paris and other Continental cities. 
It is asserted that such a system would lead to such 
a rapid and phenomenal increase in the number of 
subscribers that an annual subscription of 81. would, 
even in the largest towns, be sutticient to yield a 
large profit on its cost, even with all the wires 
underground. 

General Webber opened the discussion on these 
two papers. After congratulating the section on 
receiving two such excellent papers, he pointed 
out that the foundation of successful long-distance 
telephony, namely, metallic return, was due to 
Mr. Preece. In the system proposed by Mr. 
Bennett there were certain objections which must 
be set against the advantages claimed. Not only 
would a double wire be necessary, but there must 
be a third wire for every fifty or sixty subscribers, 
and there would also be additional complications. 
The delay in getting through was what took up so 
much time and caused obstruction at the exchange. 
He would arrange so that the attendant should 
have no more to do than switch the subscribers 
into communication, and then leave it to the one 
requiring to speak to call up the other. He doubted 
if the plan would work of having one attendant in 
such a position, with the telephone constantly 
attached, that fifty or sixty people might all be 
talking to her at once. He thought if the plan 
were to become common it would be necessary to 
start a special lunatic asylum for the benefit of 
young women driven out of their wits by being 
talked at on the telephone. 

Mr. H. Davey asked Mr. Preece if he had not 
experienced great difficulty in the Paris telephone 
in consequence of the submarine cable. 

Professor Sylvanus Thompson made some re- 
marks which we notice in order to protest against 
them as being uncalled fur. No doubt there are 
certain citizens of the United States guilty of bad 
taste in decrying everything done abroad, and 
claiming for their own country the merit of origi- 
nating all important advances. But these people 
are a minority, and even if it were not so, their 
existence would not warrant Professor Thompson 
in saying, in regard to electrical matters, that 
Americans think they lead the world. When he 
adds that we, ‘‘ our noble selves,” lead the world, 
he identifies himself with that, happily, small 
number of Englishmen who are given to what 
we call ‘‘ bragging,” and Americans call ‘‘ spread- 
eagleism ;’ but which is objectionable to the 
majority of electrical engineers on both sides of 
the Atlantic. Americans are, asa body, ever ready to 
acknowledge the debt they owe to European, more 
especially English, physicists and engineers ; whilst 
we trust that Englishmen are equally willing to 
admit that Americans show energy and resource in 
turning the discoveries of science to actual use, 
and this is the reason they often outstrip us in 
practical showing. 

Mr. S. Walker asked Mr. Preece if he expe- 
rienced any trouble with leakage. With regard to 
Mr. Bennett’s paper he would point out that as 
soon as the present monopoly expires telephoning 
would increase immensely, but if Mr. Bennett could 
reduce the attendance necessary, he would do much 
to facilitate the spread of the system. Another 
speaker asked if it would be necessary to pull 
down the existing plant in order to introduce the 
Mann system. 

Mr. Jeremiah Head asked Mr. Preece if it 
could be hoped that within a measurable distance 
of time the telephone systems of this country 
could be connected up so that one could talk from 
one town to another. Mr. Preece had expressed 
an opinion that it would soon be within the bounds 
of possibility to make electrical communication 
which would enable London and Berlin to speak. 
Why should not British towns not so far apart 
have the same advantage? A gentleman connected 
with the Mutual Telephone Company, said that 
Mr. Preece’s remarks must carry great weight. In 
regard to underground wires the telephone com- 
panies would not be able to carry out the proposals 
made. At present the Postmaster-General was so 
overworked, that it might be long before any 
one holding that position could devote sufficient 
attention to the matter. If, however, Mr. Preece 
could be put in a position—if he were made 
—— doubt the thing would be 

one. 





Mr. Preece, in replying to the discussion, said 


‘struction to telephoning. 








that the submarine cables were a very great ob- 
The twenty miles of 
cable on the Paris line was not so grave a matter, 
but the sixty miles that intervened between 
London and Brussels offered serious difficulties. 
With regard to the troubles that arose through self- 
induction there had been more nonsense written 
and spoken on that subject than on almost any- 
thing else, and the reason was that electricians 
were not at one as to the meaning of the term. 
That was one of the things that would have to be 
done ; to decide on what ‘“‘self-induction” really 
meant. In reply to Mr. Head’s question, it 
was perfectly possible to connect up the various 
towns of Great Britain, but the telephone was 
in the hands of various companies. The officials 
of these joint-stock companies naturally look 
upon the earning of a dividend as a first duty 
to the shareholders, and there are many interests 
to combine before harmony can be established 
which would enable a universal national system to 
be established. Mr. Preece further said that leak- 
age assists speaking, for it was a fact that it was 
easier to speak in wet than in dry weather. In the 
United States, New York and Chicago were able to 
talk, but this had not been developed commercially. 
He thought that from New York to Boston was the 
longest distance to which telephonic communica- 
tion had been made in America on a commercial 
basis. 

Mr. Bennett in replying, to the remarks which 
had been made upon his paper, said that the 
attendants did not object to be perpetually listen- 
ing ; in fact, they preferred it, if it obviated the 
necessity of perpetually jumping about, as in the 
American system. The girls acquired, by practice, 
a remarkable faculty, and some could take messages 
from two persons simultaneously. General Webber 
had imagined an unfortunate young woman with 
fifty or sixty people talking to her at once. Happily 
that would never occur, for one subscriber was able 
to know if another was speaking, and as a matter of 
practice subscribers would wait for each other. It 
only took the attendant a second or two, and it was 
found that people had sufficient patience for this. 
It would not be possible for the National Telephone 
Company to alter their single wires to metallic 
circuits as the positions on poles and standards 
would have to be changed, but the poles and stan- 
dards themselves would come in again. In con- 
clusion the speaker pointed out that hitherto in 
England we had blindly followed American tele- 
phone practice without an effort at originality or 
improvement. He was of opinion that the time had 
come when we might think for ourselves and 
endeavour to weed out some of the crudities that 
must result from slavish imitation. 


Exectric Morors, 


A long paper was next read by Professor G. 
Forbes—or perhaps we should say a long lecture 
was delivered, for the author soon abandoned his 
MS. and devoted himself to the blackboard. The 
title in the agenda was ‘‘ Recent Practice in the Use 
of Electric Motors.” We can only give a few points 
from the many discussed by the lecturer. Mr. 
Forbes commenced by saying that it was allowed 
—we understood on both sides of the Atlantic— 
that English makers had taken the lead in the 
designing of dynamos, just as the English led in 
steelmaking. Our electric tramways were, how- 
ever, behind those of the United States. That is 
undoubted. The reason assigned by Professor 
Forbes—and it is the true reason—is that we in 
England will not allow an overhead wire in the 
streets. American engineers acknowledge that, 
had they been restricted as we have been in this 
respect, electric traction would have made no more 
progress in America than it has in England. It 
is from esthetic considerations, so called, that the 
overhead wire is tabooed, and we cannot help 
here registering our protest against this prohibi- 
tion of the overhead wire on esthetic grounds. An 
eminent architect recently s‘ated that there is that 
about the training of an engineer which destroys any 
artistic perception of which he might originally have 
been possessed. We will not pause to dispute this 
proposition, but, to keep to the point, will say that 
those who are responsible for the domestic architec- 
ture of our cities have been so blind on the artistic 
side that they have left little that is beautiful to 
destroy. The standards which support an overhead 
wire are not a wit more ugly than the street lamp- 
posts; and for a weg which has allowed the 
Charing Cross Railway bridge to mar one of the 
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finest urban landscapes in Europe it is mere prudery 
to object to an electric wire. Those who have 
experienced the wonderful convenience of the elec- 
tric tramways, say in such a city as Pittsburg, 
would not think for a moment of setting the dis- 
figurement of an overhead wire as sufficient to 
balance its advantages. The celerity with which 
one moves about, the gradients that can be climbed 
without torturing unfortunate horses, the general 
convenience and cleanliness of the system, are 
beyond praise. The last point is not the least con- 
spicuous, The stench that arises from town-fed 
horses, especially in hot weather, is the chief 
element in the unsavoury atmosphere of London 
streets. Every one has heard of the marvellous 
improvement in the city of Pittsburg due to the 
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substitution of natural gas fuel for the soft bitu-| which is therefore lost between the motor and the 
minous coal of the district; but the substitution |axle. The motors are capable of exerting 30 horse- 
of electric traction to that of horses is hardly | power, although only 8 horse-power is exerted 
less noticeable. In years to come, when mecha- | continuously in running, but this additional reserve 
nical traction of some kind will have become |is required so as to enable the cars to be started 
universal, people will look back with as much |readily on an up grade. In American practice 
wonder at the time when horses crowded city | there is no crawling, and once on board the car 
streets as we do on absence of certain sanitary |one can depend on being carried rapidly to the 
arrangements in the domestic economy of our|end. At one time there was considerable noise from 
ancestors. To return, however, to Professor | the gearing, but this has been overcome by inclos- 
Forbes’s discourse. He puts down the cost of|ingthe mechanism. Damage was liable to be done 
electric tram cars at from 4.18 to 6 cents. per car- | to watches of passengers also, but a proper type 
mile, including all such charges as attendance, | of motor has been introduced which has overcome 
coal, oil waste, interest on buildings, &c. The | this drawback. Another trouble was from spark- 
Americans adopt spur gearing, and this will absorb | ing, but the present brushes have been so arranged 
30 per cent. of the total horse-power ; an amount | as to do away with this objection. The Westing- 
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house Company have introduced a gearless motor 
which will stand the shocks of traction. The field 
magnets are arranged at the side so as to allow of 
up and down play, and if the end thrust can be 
arranged for, this will be a most important advance. 
In America spur gear was used, as stated, but in 
Switzerland the worm gearing was in favour and 
gave good results. Storage batteries were not 
used for car work in the United States, although 
there was a form which the speaker thought pro- 
mised well. The general tendency was towards a 
separate motor on all axles, and this principle met 
with the speaker’s approval, it being the only way 
to get the full benefit of electric traction. 

Turning to another branch of electric engineer- 
ing, the speaker referred to the large extent in 
which the transmission of power for machines was 
being carried out by electricity in lieu of shafting. 
He was astonished that it had not made more head- 
way in this country seeing the advantages it offered. 
In engineering workshops, especially, the use of elec- 
tric transmission of power was particularly notice- 
able in America; the saving was always found to be 
very great. Mr. Forbes considered that the advan- 
tages were so obvious that they had only to be reite- 
rated often enough to bring them home to the 
manufacturer in this country. In the important 
engineering works of W. Sellers and Co. shafting 
had been abolished as far as possible, and in the 
Baldwin Locomotive Works their electric travelling 
cranes would pick up a locomotive and carry it 
from place to place. This company was so limited 
in space and turned out such a large amount of 
work—about three locomotives per diem is, or at 
any rate was, on the occasion of our last visit, the 
standard output—that the managers could not 
imagine how they got on before these cranes were 
introduced. Mr. Forbes did not, however, know 
of an electric crane in use in this country. In 
Philadelphia a scheme was on foot for supplying 
electricity for heavy power in factories, and great 
things were cert of it. In America natural 
water power was not much in use for generating an 
electric current, but in Switzerland the waterfalls 
were largely drawn upon. 

The first speaker on this paper was Mr. Great- 
head, who fully agreed with the speaker that the 
transmission of power by electricity was one of the 
most important fields of research and progress to 
which engineers could now turn their attention. 
He might mention that in the Liverpool Overhead 
Railway—which it will be remembered Mr. Great- 
head has designed—it has recently been decided to 
adopt electric traction. On the City and South 
London Railway it was first arranged that there 
should be motors on the cars, but it was found de- 
sirable, after much consideration, to adopt separate 
electric locomotives. One thing was that the 
exigencies of space in the tunnel told against the 
motors being put on the cars, and another deter- 
mining factor was the convenience of all the 
machinery being close to the driver’s hand, in 
place of being in inaccessible positions under the 
cars. It was, speaking generally, bad policy 
to have several engines todo the work which could 
be done by one. All these points had been duly 
weighed, and he felt sure that they had arrived at 
the best decision. In Liverpool, however, they 
would have motor cars. There there was plenty 
of space, but the exigencies of construction forced 
upon them had necessitated a light structure for 
the line, and it was, therefore, necessary to get a 
small load per unit of length. With motor cars 
the weight was always constant whatever the 
length of train. In the new Central London Rail- 
way, for which powers had been obtained, he had 
no doubt that separate locomotives would be used, 
as this would be more on a par with the City and 
South London Railway. From Melbourne he had 
had a scheme submitted to him by which it had 
been proposed to transmit 8000 horse-power from 
a waterfall from a distance of 12 to 16 miles. 

Mr. 8S. Walker said that the gearing mentioned 
by the author must be very ill-designed to absorb 
8 out of 30 horse-power. He was often puzzled 
why the American engineers stuck to spur gearing 
when worm gearing gave so much better results. 
The cost of electric traction by overhead wires had 
been put down at 4d. per car-mile against 6d. for 
underground conductors and 8d. for accumulators. 
He did not think that accumulators were likely to 
compete seriously with the other systems, as it was 
not possible to carry sufficient accumulators and 
passengers as well. 


Mr, Beaumont poin‘ed out that the great excess | 


of power was required to start the car, and he 
thought that something might be done by the aid 
of coupling rods. He was also of opinion that a 
variable gear might be introduced to give additional 
power with slower speed at the time of starting or 
in ascending hills. 

In the course of the discussion one speaker re- 
minded Mr. Forbes that Dr. Anderson had described 
an electrical crane at use at Erith in a paper read 
before the section. It may be stated that there are 
several electric cranes in use in this country. 

Mr. Forbes having briefly replied, the next 
paper was taken. This was a contribution on 


Tue Execrric Licutine or TRAINS, 


by Mr. J. A. Timmis, and in the absence of the 
author was read by Mr. Smith. The paper laid 
down as the main conditions necessary that every 
carriage must carry its own store of electricity in 
a battery which must be light, say less than 1 ewt. 
That no carriage must be detained at any time to 
charge or change its battery ; and that high voltage 
lamps must be used to give a brilliant light and 
economise the current used. In the author's system 
the dynamo may be driven from the axle, or by a 
— engine on the locomotive, or a central 
charging station can be used with accumulators. 
In the first and last case it is necessary to have a 
large battery in the guard’s van. In any case the 
current must not be less than 50 volts in order to 
light a main system of lamps throughout the train. 
As, however, carriages may be detached it is neces- 
sary to have accumulators in each carriage, but as 
the cost and weight of batteries in each vehicle, 
with electromotive force enough to light the main 
lamps at 50 volts, would be so great as to render 
the plan impracticable-—putting on one side the 
difficulty in charging—the author proposes instal- 
ling in each carriage a supplementary system of 
small lamps of 6 or 8 volts, with three or four 
small cells. These small batteries would be charged 
from the main source of electricity on the train. 
When a carriage is detached the action of un- 
coupling lights the small lamps, which remain in 
use until the carriage is put again into a train with 
the others. The guard of the train can also regu- 
late the use of either sets of lamps, so that should 
anything go wrong with the main lighting the 
auxiliary lamps can be put in use. 

A short discussion followed the reading of the 
paper, in which the chief point was raised by 
Colonel Cunningham, who occupied the chair for 
the time, and who asked if the jar through car- 
riages striking together did not affect the batteries. 
In reply to this Mr. Smith said that the accumu- 
lator plates were arranged in such a manner that 
nothing short of the upsetting of the train would 
disarrange them. We gathered from what trans- 
pired that the author was under the impression 
that nothing much beyond experimental work—or 
at any rate nothing of a successful nature—had 
been done in the matter of lighting trains by elec- 
tricity. It may be interesting to state that the 
Brush Company alone have now between fifty and 
sixty dynamos in regular work on board trains. 
Mr. Timmis is, however, to be thanked for his 
paper, as is any one who helps to hasten forward an 
efficient system of illumination for railway car- 
riages. That the dull and dirty oil lamp should 
still be the principal source of light is as much 
an anomaly as that horses should be used to drag 
tramcars, 

This was the last paper read in Section G on the 
Monday. 

Section G held its last sitting on the Tuesday of 
the meeting, the 25th of August, when six papers 
were read. The first taken was Mr. A. R. Bennett’s 
contribution on 


An Exectricat Parcers ExcHANGE System. 


This paper we shall print in full, with the illus- 
trations, at an early date; and will, therefore, 
merely state now that Mr. Bennett proposes to 
run small tunnels or tubes under the public streets, 
and inside these to have an electrical railway. The 
size of tubes he suggests would be 2 ft. wide and 
3 ft. high. The electric trains would be run one 
above the other, that is to say, it would be a two 
deck arrangement, excepting that the upper rails 
would be laid on angles projecting from the side of 
the tunnel, in place of a continuous deck. The 
means of distributing parcels thus secured would 
be in principle much the same as that of the tele- 
phone system, the idea being to have a house-to- 





house service. This necessitates that each sub- 





scriber, or each subscribing house, should have 
a branch tunnel leading from the main tunnel. 
The method of operating would be as follows, 
If subscriber A required to send a parcel to sub- 
scriber B he would first get a truck from the 
central office. In this he would place his parcel 
and then signal the central office, to which place 
the truck would be returned. From thence the 
truck would be despatched to B through his 
special branch ttstn 4 When B had taken his 
parcel out the truck would be again returned to the 
central office. The operations are to be under the 
control of the central station, the trucks being 
switched into the proper direction by means of 
electrical devices, which are explained in the paper. 
The arrival of a truck upon a subscriber’s pre- 
mises would naturally be announced by the ringing 
of a bell, but it would by no means be necessary 
that the subscriber or his servant should attend to 
unload the truck. By a simple device it is pro- 
posed to do this automatically, and after which the 
trucks would go back to the central station by the 
return line. 

The possibilities opened up to us by the scheme 
are vast and tantalising ; tantalising because they 
are almost within our reach, and yet it will be long 
before we grasp them. By the automatic delivery 
system the business could go on day and night. A 
housekeeper might order from the stores supplies 
for the following day, and find everything duly in 
place on coming down in the morning. Mr. Bennett 
suggests that in this way one’s coal cellar might be 
unobtrusively replenished at night, but we think 
that most people would object to have coals brought 
by the same way through -which the family joint 
travelled, or my lady’s court dress. Of course the 
obstacle in the road, or rather under the road, is 
the network of gas and water pipes, electric wires, 
hydraulic mains, and other like things. This will 
prevent the scheme being carried into operation in 
the more densely occupied parts of London; unless 
Mr. Bennett can follow Mr. Greathead’s plan and 
burrow deep enough to clear all obstructions ; even 
then there would be the difficulty of the connection 
with the houses, but doubtlessthiscould beovercome. 
Probably, however, an equally remunerative traflic 
might be carried on in the suburbs, and here there 
would be lessdifficulty through existing obstructions. 
The number of small parcels of all kinds which are 
daily left at an ordinary dwelling-house is consider- 
able, and multiplying these into a street or district 
it is immense. There are the tradespeople— 
butcher, baker, milkman, grocer, &c.—calling at 
different times, covering the same ground, aid 
doing much the same thing over and over again. 
That is a great waste of time and energy. Electric 
traction is opening up vast possibilities of organisa- 
tion, which may revolutionise the larger side of 
civic life. It has already been proved that large 
and comprehensive domestic supply stores can be 
successfully conducted ; whether on semi-co-opera- 
tive principles, as in the case of the Civil Service 
and the Army and Navy Stores, or by private enter- 
prise, as illlustrated by Mr. Whiteley’s gigantic 
establishment. It has been the want of a better 
means of distribution that has prevented these 
universal providing establishments from becoming 
more numerous, and if this better means be 
provided, the more rational way of transact- 
ing business will rapidly extend. To the eco- 
nomist, who is your true philanthropist, few 
things are more deplorable than the waste of Jabour 
due to petty shopkeeping. In one parish there 
may be a dozen bootmakers, and it is not too much 
to say that the whole business they transact might 
be carried on by an establishment one-sixth the size 
of the whole collectively, were it gathered under 
one head. The centralisation of manufacture has 
attained a fair measure of development under the 
factory system, and it is only the difticulty of distri- 
bution which now prevents the full benefits of con- 
centration being enjoyed by the community. This 
is well illustrated in the particular industry we 
have here instanced, the boot trade. Factories 
have largely absorbed the supply of the metropolis, 
so that boots and shoes can be obtained ready made 
at a wonderfully cheap rate; but in the case of 
one of these firms, which owns a large number of 
retail shops, the cost of distribution and simply 
putting the article into the consumer’s hands, is out 
of all proportion to that of manufacture. The 
economy of space and economy of labour that would 
spring from a well-devised means of mechanical 
distribution of small commodities is beyond calcu- 
lation, When Mr, Greathead is allowed proper 
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scope to make his underground electrical railways 
for passengers, and Mr. Bennett to carry out his 
underground scheme of parcels distribution, we 
shall be able to plant a double row of plane trees 
right down Holborn and Oxford-street and convert 
the broad thoroughfares of the metropolis into 
flower - bordered promenades. We fear we have 
wandered from Section Gto F and must turn from 
economic fancies of the future to mechanical facts 
of the present day. 

A long discussion followed the reading of Mr. 
Bennett’s paper. It was opened by Sir Frederick 
Bramwell, who pointed out the advantages that 
electricity possessed as a means of supplying motive 
power for parcels distribution. The great question 
that had to be asked and answered before one could 
pronounce on Mr. Bennett’s scheme was whether it 
would pay. The cost of the subway under South- 
wark-street was 13/. to 201. per lineal yard. This 
subway was for the pipes, &c., of tha street. The 
safety of that subway had been called in question at 
the time, with regard to fear of explosion through 
an accumulation of gas. At the time he had pointed 
out that gas might be looked on as water upside 
down. If it were required to relieve a tunnel of 
water, holes were made in the bottom, and the engi- 
neer felt assured that the water would run out 
whenever it had access to the holes. Just so if 
they cut holes in the top of the tunnel the gas 
would run out, impelled by the same law which 
caused the heaviest bodies to seek the lowest posi- 
tions and the lighter to ascend. 

Mr. J. H. Greathead said that to construct such 
a tunnel as the author proposed would necessitate 
the shifting of the gas and water mains, and that 
would entail an outlay which would render the 
scheme unremunerative. He thought the author 
had gone too far in suggesting a house-to-house 
service after the manner of telephones, and that a 
certain number of stations to serve districts would 
have been a more practicable scheme. Professor 
Elliott suggested that ifroom could not be found 
underground for tunnels that the tubes might be 
laid on an overhead system. 

Mr. Binnie, the engineer to the London County 
Council, said that London now possessed twelve 
miles of subway for gas and water mains, electric 
wires, &c., and these were mostly in new streets. 
The difficulty of finding room for the house connec- 
tions, putting aside the main tunnel, would be ex- 
treme, the subsoil was now so occupied with pipes, 
&c. He estimated the cost at about 181. per yard, 
and in addition to this there would be the cost of 
renewing all pipes, &c. 

In reply, the speaker said that he had antici- 
pated most of the difficulties which had been ad- 
vanced, and there was no doubt but that they were 
very great. Still things had arrived at such a pass 
that something must be done. At the General 
Post Office alone the congestion was so great that 
it was imperative a move should be made. By the 
system he proposed there was no reason why letter 
boxes should not be cleared every ten minutes. 
He did not think there was much hope of getting 
powers to construct overhead tunnels, public 
opinion was too much opposed to anything of that 
nature. 


INTERNAL AND EXTERNAL WorRK OF EVAPORATION, 


Mr. W. Worby Beaumont next read a paper on 
this subject. It was of such a nature that it would 
not be easy to abstract, and we must therefore 
leave it for the present. 


A REVERSIBLE ScREW PROPELLER. 


Mr. Beaumont also read a paper entitled ‘“‘A 
New System of Screw Propulsion with Non-Rever- 
sible Engines.” The author pointed out that the 
reversing gear on a marine engine must be at work 
during the whole time that the engines are running, 
although it may not be necessary to reverse the 
propeller during along run. In order to overcome 
this objection Mr. Robert McGlasson had devised a 
type of feathering propeller which it was the object 
cf the paper to describe. This was a modification 
and extension of the well-known Bevis principle, so 
that the propeller could be turned froma right to a 
left-handed propeller, or vice versd, while the 
engine was in motion. The mechanism by which 
this was effected was described in the paper and 
illustrated by wall diagrams. Hydraulic power 
would be fitted for effecting the reversal in vessels 
of any considerable size, there being a sliding collar 
on the tail shaft. This collar is attached to the 
internal rod, by means of which the pitch of the 





blades is altered or reversed. The valve for 
admitting water to either side of the piston might 
be operated in the engine-room or on the 
bridge. The author claims that by running the 
engines always in one direction several advan- 
tages would be secured. In the first place the 
complication, weight, and expense of reversing 
gear on the engine would be avoided. The direc- 
tion of propulsion of the ship could be instantly 
effected without heavy stress due to momentum 
of moving parts. The pitch of the screw could also 
be adjusted to suit the form and condition of the 
ship. The Bevis feathering screw, the author 
points out, has been in use long enough to have 
proved a perfectly successful and practical device. 
This has only been used hitherto for the purpose 
of giving an easy means of doing away with the 
head resistance of the screw, due to the angular 
position of the blades, but the author has no doubt 
that the blades can be shifted with facility while 
the shaft is revolving, as the movement required 
can be effected by a small expenditure of power, 
as in turning a balance rudder. 

In speaking on the discussion of this paper Sir 
Frederick Bramwell said he had carried out the 
experiments for the Admiralty on the introduction 
of the Griffiths screw into the Navy, and in the 
course of these they tried more than one device for 
shifting the blades in the way the author had de- 
scribed, but these had all failed mechanically. He 
did not agree with Mr. Beaumont that there was 
one part of the engine always running which was 
used only for reversing, as the link motion was 
also used for varying the expansion. He viewed 
with apprehension the proposal of reversing engines 
from the bridge, or setting the blades at a less 
angle, so that the engines would get away faster. 
The engineer had enough to look after and to 
worry him without having to be perpetually on 
the watch to follow the movements of the officer 
on deck. He noted that Mr. Beaumont had 
applied an arrangement by which the throttle 
valve was operated as the blades were altered in 
pitch, but modern three-stage compound engines, 
the speaker thought, would not respond quickly 
enough to the action of a throttle valve. 

Mr. H. Davey, in speaking on Mr. Beaumont’s 
paper, said that he thought it doubtful policy to 
take the reversing gear from the engine and put it 
in the sea. It would be noticed that by the gear 
in question a great effect would be got from a 
small motion, and therefore the stress on pins and 
joints would be great. Mr. Jeremiah Head said 
that theoretically the pressure of water on a screw 
blade might be supposed to be equal on any given 
area of the whole surface, but this was not actually 
the case, for there was an excess of pressure on one 
part, and this was more at one part of a revolution 
than at another. The disturbance due to the blade 
passing the stern-post had to be considered also. 
These points gave the blade a tendency to twist, 
and so the joints would work loose and ultimately 
break. 

Sir James Douglass said it was most desirable 
that there should be a means of instantly reversing 
a ship when going full speed without strain, and 
therefore the scheme proposed was worthy of all 
attention. He was, however, suspicious of all 
mechanism working in salt water, not because of 
salt water, but more on account of sand. Mr. 
Ogilvy said that he had been in collision at sea, and 
could appreciate the value of the device put for- 
ward. It had been said that the engineers would 
object to the power of reversing the engines being 
given to the deck, but he could speak for the engi- 
neers, and say that they would only be too glad for 
the officer in charge of the ship to be able to 
reverse without having to pass the word to the 
engineers. In a fog this was especially trying, but 
he doubted whether the propeller would remain on 
the shaft if it were reversed suddenly. 

In replying to the discussion, Mr. Beaumont 
said that many points had been raised; Mr. 
Head’s objection being one of the most notable. 
The principle of the throttle valve was analogous 
to that of the propeller blade in matter of pres- 
sure, and no great amount of stress would be 
thrown on the connections of the mechanism he 
had described, as the blades would be balanced. The 
only disturbance was due to the stern-post. Mr. 
Davey had said that he had put the reversing tackle 
in the sea, but this was not so, as it was in the 
tunnel. Those who had spoken of the danger of 
the blades breaking off had seemingly forgotten 
that there was, in this system, no reversal of 


| motion. 





What injured shafts and propellers in 
sudden reversing was the momentum of the revolv- 
ing mass which had to be destroyed, and then the 
inertia of the whole had to be overcome before the 
reversal could be effected. Thissudden twisting stress 
it was which set up such strains as led to the break- 
ing of shafts and propellers. With regard to what 
Sir James Douglass had said about sand, that had 
to be considered and there were arrangements to 
overcome this difficulty. He had not expected that 
an altogether favourable reception would be given 
to the proposal. The natural altitude of the human 
mind is antagonistic to other people’s devices. 
There is always a feeling that any new thing will 
not do unless it is one’s own invention. Things 
never do at first, until they are tried, and then it is 
found somehow they succeed in the most illogical 
manner. 


AcTION oF ScREwW PROPELLERS. 


Major R. de Villamil, R.E., read a paper on the 
** Action of Screw Propellers.” He started with 
the fundamental proposition that the resultant 
action of a screw propeller is similar to that of a 
piston with an infinite stroke, and deduced the 
most advantageous circumferential velocity for 
which a formula is given. The centre of the screw 
is inert and acts as a drag or resistance. The 
author proposed a form of propeller which would 
feed itself from the centre, or an arrangement by 
which ‘‘ feeding blades” on the leading side of the 
propeller would force water to the centre. The 
Desgoffe propeller, the author stated, feeds itself 
from the centre and shows an economy of 25 per 
cent. to 30 per cent. in fuel, whilst feeding blades 
overcome the ‘‘ thrust deduction factor,” which 
arises from the centre of the screw acting as a drag. 

The discussion of this paper was taken with that 
contributed by Mr. Beaumont. Sir Frederick 
Bramwell made more especial reference to Major 
de Villamil’s paper. He referred to Griffith’s dis- 
covery as to the centre of the propeller being no 
good. Griffith’s improvements, Sir Frederick said, 
must have been due to intuition, for it was certain 
that he did not arrive at them from mathematical 
reasoning. He introduced the large spherical boss, 
and also put the broadest part of the blade in the 
middle of the radial distance, whereas it had 
then formerly been placed at the end or tip. Before 
Griftith’s time efforts had been made to reduce the 
boss, and the late Robert Humphrys, before he 
left Woolwich, had been at much trouble to forge 
the blades on to the end of the propeller shaft itself. 
The question of negative slip was next referred to, 
and Sir Frederick said that, however much incre- 
dulity might be expressed as to the possibility of such 
a phenomenon, there was no doubt that certain of 
Her Majesty’s ships exhibited such a characteristic, 
He referred to the usual explanation of the water 
following up and instanced the fact which he had 
often witnessed of two paddle-wheel steamers 
racing, in which an overtaken vessel had got ina 
position close on the quarter of the faster boat, in 
which case the former would then be able to keep 
pace with the latter. The one boat was then said 
to be in the other’s ‘‘ draw,” and among the old 
steamboat skippers on the Thames this was not 
looked upon as quite a sportsmanlike thing to do. 
It was curious that in this position, where one 
would think that the race from the paddle-wheel 
should drive the other boat back, that it should, 
on the contrary, help it forward. He had known 
one screw vessel which invariably progressed astern 
when the propeller revolved, no matter whether 
the engines were turned in the ‘‘ go-ahead—so 
called—or ‘‘go-astern” direction. This vessel 
was a self-propelling dredger. 

Major de Villamil, in replying to the discussion, 
said that the introduction by Griffiths of che 
spherical boss was not due to intuition, as supposed 
by Sir Frederick Bramwell, but to accident. He 
wanted, in the course of rome experiments, to put 
in a resistance, and therefore inserted a large boss. 
He found, however, that the action was the reverse 
to that which he had anticipated. With regard to 
Sir Frederick’s explanation of negative slip he 
thought that the following water m‘ght account for 
some part of the effect, but he, the speaker, was of 
opinion that the action might also’be due to the 
augmented pressure on one part of the blade and 
a resultant vacuum on the corresponding part. 


Non-Conpuctine Borter CovERInes. 


The last paper read in Section G at the Cardift 
meeting was a contribution by Mr. W. Hepworth 
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LONDON AND SOUTH-WESTERN RAILWAY CO.’S CHANNEL STEAMER “LYDIA.” 
CONSTRUCTED BY MESSRS. JAMES AND GEORGE THOMSON, LIMITED, CLYDEBANK, GLASGOW. 
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Collins, F.C.S., ‘‘On the Comparative Value of 
Various Substances used as Non-Conducting Cover- 
ings for Steam Boilers and Pipes.” As the author 
was not present the paper was read by the chief | 
secretary of the section, Mr. Conrad W. Cooke. 
The paper was based on a series of experiments 
made by the author to determine the values of 
various substances for preventing radiation. The 
method of testing Sheva ses by Professor Ordway, 
of the Massachusetts Institute of Technology, was 
followed in the main, although the author made 
some modifications in the detail of carrying out the 
tests. A mass of each material to be experimented 
upon, 1 in. thick, was carefully prepared and 
ylaced on a perfectly flat iron plate or tray, which : 
“en then par er-ea scl ted! at a rer st tem- Taste II. | TWIN “SCREW STEAMERS v2. REDERICA, , 
perature of 310 deg. Fahr. The heat transmitted ee Pounds of Water | LYDIA,” AND “STELLA, 

am Nt gle te 07 Tia aD hg Rig PRN epared Mixtures for Cover- Heated 10 deg. THEsE vessels, designed and built by Messrs. 
in po = te al dihin thekae ri deg. Fahr. per hour ing Steam Pipes, &c. a sachin 00 James and George Thomson, Limited, Clydebank, to 
The author summarised his results in two tables, 1. Clay, dung, and vegetable ie Goceter ct te Landen cae Se Wastes Hemwey 


: : ‘ : . Company for passenger and c vi 
which give the data in so convenient a form that we fibre paste... vs 39.6 Sealanceien aa Channel a a gptiaapd yg fol. 


quote them. Table II. shows the results of practi- | 4 Fossil meal and meet 7 ate lowing dimensions: Length, 260 ft.; breadth, 35 ft.; 
cally treating the several non-conducting mixtures | ay gigi agile 26.3 depth to main deck, 15 ft. 8 in., with a gross tonnage 
on a 5-in, steam pipe, which was subject to much | . Paper pulp, clay and vege- of 1060 tons. An important feature in the design is 
vibration. table fibre - ve 44.6 the adoption of twin-screws, the older vessels of the 
14.7 fleet being either single-screw or paddle boats. This 
departure has been amply justified by the speed 
10.0 obtained on the measured mile, as well as by the results 
17.9 of nearly twelve months running under the excep- 
a tionally trying conditions of the service to the Channel 
29.9 |Islands. Each vessel was subjected toaseries of severe 
ghi ' trials before being taken over by the owners. In pr 

Square Foot. | i 7? i i 
an. a |< After the reading of this paper the business of |six"vune with and against, the tide on the Adiniralty 
2. Cottonfelt <. 2] 106 | 5 | Section G was brought to a close with the usual | measured mile in Stoke’s Bay. This was under natural 
eis Ret ae . 9 | votes of thanks to the President and the secretaries. | draught conditions, and the mean speed obtained was 
. — en ee, | As is now always the case in the Mechanical Section, | 18.7 knots, which was also maintained during a run of 
" Carded cotton .. ” | the business cf the meeting was carried through in | several hoursafterwards. On the second day a similar 
. Rabbit-hair “ wool ”.. | excellent order ; and, whatever else may be left to | set of six runs was made with a moderate air pressure 
8. a be desired in the conduct of the meeting of the | in the stokeholds, and under these conditions a speed 
10. Sawdust powder | — cage ag the thanks of the engineering | es 19} knots mo got, which > —— a 
11. Asbestos _,, world are richly due to the permanent staff of during a continuous run as on the previous day. the 
Section G, Mr. Edward Rigg, the recorder, and Mr. a ae mgs sing 165 ae _ _ 

|Conrad Cooke and W. Bayley Marshall, the secre- C®%°G “orse-power Close upon ; oe 


12. Fossil meal os 
13. Plaster-of-paris oof 
- ° A ls, the Lydia and Stella, went through precisely 
|taries, for the arduous work which they voluntarily | ee eee 4 ene 
| perform in so admirable a manner. similar trials with equally good results, the latter 


























Section through Boiler Room. Section through Engine Room. 
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14. Calcined magnesia... 
15. Compressed calcined 
‘| | developing over 6100 indicated horse-power. 
———— ! (To be continued.) | The ships are of the type known as quarter-decked, 
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apartments are all effectively ventilated by a carefully 
devised system by which the vitiated air is exhausted 
fromeach living space by fans driven bysteam, and fresh 
air is similarly supplied in its place. The vessels are 
lighted throughout by electricity. The installation, 
which has been carried out by the electrical depart- 
ment of the builders, has been laid out on the two- 
wire system, the cables and wires used being of the 
highest insulation, and laid in water-tight teakwood 
casing. About 140 lamgs are fitted, some of 16 candle- 

wer, and others of 8 candle-power, according to the 
ocation. Two large cargo lamps and one passenger 
embarkation lamp are fitted for suspending from masts 
and lighting up decks at night. The plant consists of 
a vertical Robey engine driving a Crompton dynamo, 
having an output of about 100 ampéres at 80 volts. 

The propelling machinery for these vessels consists 
of two sets of vertical inverted triple-expansion engines 
driving the twin screws, and of these we give en- 
gravings on our two-page plate, while Fig. 5 shows 
their position inthe ship. The diameters of cylinders 
are as follow: High-pressure, 24 in. ; intermediate, 
37 in. ; low-pressure, 56 in. ; and the stroke of pistons 
is 33 in, The engines have been constructed so as to 
develop the maximum of power on a given weight, and 
with that end in view a very extensive use has been 
made in their construction of cast and forged steel, as 
also of gun-metal and copper, with the result that 
11 to 12 indicated horse-power has been got per ton 
weight. The cylinders are separate independent cast- 
ings, the receivers being formed of copper pipes. The 
pistons are cast steel, of the usual dished form. The 
slide valves are of the piston type, worked by the 
ordinary eccentrics and double-barred links. The 
cylinders are supported at the back on cast columns 
with forked legs; but the front columns are of forged 
steel for the purpose of both accessibility and lightness. 
The surface condensers are placed in the wings of the 
ship. They are built up of brass sheets, and the water 
spaces and casing doors, together with main eduction 
and other branches, are all gun-metal castings. The 
crank and propeller shafting ts of steel, and the thrust 
blocks are in the engine-rcom, being connected to 
the main engine soleplates. ‘The thrust collars are of 
cast-steel of the ordinary horseshoe type, lined with 
white metal, each being separately adjustable. The 
screw propellers have each three blades, the boss being 
steel and the blades of manganese bronze, and arrange- 
ments are made for altering the pitch if required. 

Steam at 160 lb. pressure is supplied by two double- 
ended boilers, with eight furnaces in each (Fig. 4). 
The diameter of each Totter is 15 ft. and the length 
18 ft. 10in. ‘he firegrate area totals 300 square 
feet, and the heating surface 12,110 square feet. The 
boilers are worked under forced draught on the 
closed stokehold system, the air being supplied by 
four double-breasted fans, two in the forward 
and two in the after stokehold. These fans are 
by the Messrs. Thomson. ‘The shafts of each pair 
of fans are coupled together, so that in the event of an 
accident to either driving engine it can be disconnected 
and the full air supply still maintained. The fans are 
worked to 260 revolutions per minute. The donkey 
boiler is of the dagosntel return tube type, work- 
ing also at 160 lb. pressure, and is of ample power to 
provide steam for the electric machinery, bilge pumps, 
and cargo winches when in port. Weir’s feed heater, 
evaporator, and pumps are fitted on board. There are 
no main feed pumps working on the engine direct, 
their place being supplied by three of Weir’s single 
pumps. One is arranged to discharge into the heater 
and a second to the boilers, while a third is a ‘‘ stand- 
by.” All are interchangeable. The bilge pump is by 
Worthington, and two centrifugal pumps by Gwynne. 
The reversing and turning engines on the propelling 
machinery are Brown Brothers’. The steam steering 
gear is by Messrs. Harrison. 





25-TON OVERHEAD TRAVELLING CRANE. 

We illustrate on page 274 a 25-ton overhead 
travelling crane of a somewhat unusual type manufac- 
tured by Messrs. J. Booth and Brothers, of Rodley, 
near Leeds, and erected in the new foundry shops for 
heavy castings at the Carron Iron Works. This 
foundry consists of a large moulding shop 76 ft. wide 
and a machine shop, with a dressing yard between, as 
shown in Fig. 1. Referring to the engraving, it will be 
seen that the whole breadth of 210 ft. is covered by 
four overhead travellers, of which two are designed to 
lift maximum loads of 25 tons, with spans of 84 ft. and 
50 ft. respectively, whilst of the remaining two, one is 
designed to lift a load of 20 tons with a span of 
36 ft. 7 in., and the other one of 30 tons with the 
same span. The details shown in Figs. 2 and 3 refer 
to the 25-ton, 84-ft. span crane, which extends over 
the dressing yard, and was built from the general 
designs supplied by Mr. David Cowan, M. Inst. C.E., 
manager of the Carron Works. The girders of this 
crane are, it will be seen, of the lattice type. They 
are constructed of mild steel, the depth between flanges 
being 7 ft. These flanges are 2 ft. wide, and on the 
top are mounted the steel bridge rails on which the 





crab runs. The construction of the end carriages on 
which these girders rest is best shown in Fig. 3. They 
are constructed wholly of steel. The wheels are steel 
tyred tramwheels, and the axles are also steel, and 
run in gun-metal bearings. All the motions of the 
cranes are operated by an engine carried on the crab, 
the boiler being carried by brackets attached to the 
same. This boiler is of steel, and is designed for a 
working pressure of 80 1b. persquare inch. The hoist- 
ing can be conducted at two speeds, and the load is at 
all times under full control of the engineman. Steel 
wire rope is used instead of chain, and is arranged to 
coil on a grooved barrel of large diameter. The grooves 
are cut to right and left-hand threads so as to insure 
the load being lifted vertically. The lifting hook is 
fitted with a ball bearing to enable loads to swing 
round when lifted with a minimum of trouble. The 
traversing motions are driven through friction clutches, 
a square shaft with tumblers being used to transmit 
the power for traversing the crane asa whole. This 
form of traveller is, we understand, being largely in- 
troduced by Messrs. Booth Brothers. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 26, 1891. 

Bustness in all directions throughout the United 
States is said to be improving slowly but surely, how- 
ever. The summer months have been very dull ones 
indeed, especially in the iron trade, and we are glad at 
last to be able to note some little improvement in the 
way of an increase in demand for nearly all kinds of 
material. Pig iron is meeting with better sale, for 
both high and low grades, and prices are held pretty 
firm, although sales are as yet in small quantities ; no 
large orders for future Lapeey are as yet being 
placed ; this is what we are looking for at this time. 
Only a very few muck bars and steel billets have been 
taken, and as regards bar iron there is some increase 
in demand, but as so much competition is abroad at 
this time prices are, in some instances, inclined to 
be weak. Plate mills are fairly busy, and makers 
looking around for any new business that may be 
placed. Labour troubles were the cause of some delay 
in getting out work from the structural mills last 
month, but at this time mills are picking up with back 
orders and are anxious with regard to the future. No 
sales of steel rails are reported for the past week and 
no inquiry ; business extremely dull in this line. Old 
rails and scrap are not wanted in any quantity at this 
time, and quotations remain at the same point they 
have been for the past month or more. The coal trade 
is improving, and the output for the month of August 
we think will be kept within the limit agreed upon, of 
3,000,000 tons, at New York by the Coal Sales Agents 
and confirmed by the presidents of the companies. 











LAUNCHES AND TRIAL TRIPS. 

On August 29 the first of two iron steam trawlers which 
Messrs. Raylton Dixon and Co., Middlesbrough, are 
building for the Western Steam Trawling Company, 
Limited, of Bristol, was despatched from the Tees on 
her trial trip. This vessel, which is named Exmouth, is 
of the following dimensions: Length between perpendi- 
culars, 96 ft.; breadth, 20 ft. 5 in.; depth moulded, 
11 ft. 8in. Her engines have been supplied by Messrs. 
Worth, Mackenzie, and Co., Stockton, the cylinders 
being 11} in., 18in., and 29 in. in diameter, by 21 in. 
stroke. They proved perfectly satisfactory on trial, 
giving as of over 114 knots, even when not working 
to their fullest power. 


On Saturday, August 29, the new paddle steamer 
Galway, built and engined by Messrs. Blackwood and 
Gordon, engineers and shipbuilders, Port-Glasgow, to 
the order of the City of Dublin Steam Packet Company, 
Dublin, went down the Firth on her official trial trip. 
This vessel has been built for the company’s passenger and 
cattle traffic between Liverpool and Dublin, and is of the 
following dimensions: Length, 263 ft.; breadth, 27 ft.; 
and depth 15.8 ft. moulded. The boat is fitted with 
compound diagonal engines of fully 2000 horse-power, 
supplied by steam from boilers working at a pressure of 
150 lb The speed on trial was 15 knots. 


At the No. 2 Dockyard of Messrs. Sir Raylton Dixon 
and Co., Middlesbrough, there was launched on August 
31 two iron steam trawlers, named respectively Canadian 
and Dominican, which are for the Great Grimsby Albion 
Steam Fishing Company, Limited, of Grimsby. These 
vessels are of the following dimensions: Length between 
perpendiculars, 96 ft.; breadth, 20 ft. 5 in.; depth 
moulded, 11 ft. 8in. Their engines will be supplied by 
the North-Eastern Marine Engineering Company, 
Limited, of Sunderland, the cylinders being 11 in., 17 in., 
and 28 in. in diameter, by 21 in. stroke. 

A large steel screw steamer, which was named At- 
lantic, was on September 1 launched from the Cleveland 
Dockyard of Messrs. Sir Raylton Dixon and Co., Mid- 
dlesbrough. This vessel, which has been built for the 
Atlantic Steam Shipping Company, Limited, of Sunder- 
land, is of the following dimensions: Length over all, 
307 ft.; breadth, 40 ft.; depth moulded, 22 ft.; with a 
carrying capacity of about 3700 tons on a draught of 
20 ft.Gin. Her engines, which are to be supplied by 
Messrs. T. Richardson, of Hartlepool, will have cylinders 
22 in., 35 in., and 59 in. in diameter, by 39 in. stroke. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
was an entire blank in respect of the transaction of busi- 
ness in the Glasgow pig-iron warrant market, but in the 
afternoon three or four transactions were reported. 
During the forenoon holders of Scotch iron were seeking 
2d. per ton more than was obtained on the preceding day, 
but failed to secure any business. The sales made in the 
afternoon were done at Wednesday’s price, and even 
lower, and while buyers closed as on the previous day, 
sellers were seeking only 1d. higher, as against 2d. higher 
on Wednesday night. For the third day in succession there 
wasno business done in hematite iron, but sellers remained 
firm at the prices quoted, which were only 1s. per ton 
higher than those of Scotch warrant iron. In respect of 
Cleveland iron no business was reported in the forenoon, 
but as sellers came down 2d. per ton in the afternoon, 
500 tons were sold at that reduction, and at the close 
buyers and sellers were both 2d. under their Wednesday’s 
closing quotations. Operations on Friday were on a 
larger scale than for some time past, for in the course of 
the forenoon some 4000 or 5000 tons of Scotch warrants 
changed hands at 47s. per ton cash, or 1d. under Thurs- 
day night’s closing quotation. That, however, turned out 
to be the whole of the business recorded during the whole 
day. Cleveland iron was quoted a trifle cheaper, but holders 
did not show much inclination to part with their iron. 
Hematite iron remained unchanged in price throughout 
the day. The closing settlement prices were—Scotch 
iron, 47s. per ton; Cleveland, 39s. 44d.; hematite iron, 
48s, per ton. There was very little interest shown in the 
warrant market on Monday, no business being done in 
Scotch iron at either meeting of the ‘‘ring,” as buyers 
declined to pay within 103d. of what hematite warrant 
iron could be obtained for, or 7s. 74d. higher than the 
price of Cleveland iron. Three transactions in Cleveland 
iron were reported—one at cash and two at one month, 
and buyers’ closing price was 3d. per ton better than last 
week’s close. Three transactions were also reported in 
hematite iron at easier prices, and the final quotations 
were 24d. per ton under the closing prices of Friday after- 
noon. The settlement prices at the close were—Scotch 
iron, 47s. per ton; Cleveland, 39s. 44d. ; hematite iron, 
47s. 104d. per ton. Again no business was done in Scotch 
warrant iron yesterday, and the closing settlement price, 
47s. cash, was the same as from this day week. One 
transaction in Cleveland iron at cash in the forenoon 
brought an advance of 2d. over the preceding day’s sale 
price, and sellers at the close were seeking 3d. per ton 
more than on Monday afternoon. One lot of hematite 
iron at one month brought the previous day’s price, but 
at the close buyers were offering 4d. per ton less, while 
sellers were seeking 4d. more than on the preceding 
evening. Not a single transaction in pig iron of any 
description was officially recorded this forenoon. 
Cleveland iron was a shade firmer at 39s. 8d. per 
ton cash, and Scotch and hematite warrants were 
both unchanged. In the afternoon one lot of 500 
tons of Cleveland warrants was done at 39s. 84d. 
twelve days, but there were no other transactions. 
Some of the special brands of makers’ No. 1 iron are as 
follows: Gartsherrie, Summerlee, Calder and Glengar- 
nock, 57s. 6d. per ton; Langloan and Coltness, 58s. 6d.; 
Shotts (ship at Leith), 59s. 6d.; Carron (shipped at 
Grangemouth), 61s. 6d. per ton. There are still 73 blast 
furnaces in actual operation in Scotland, four of which 
are making basic iron, fourteen are working on hematite, 
and the remainder are making ordinary iron. At this 
time last year there were 80 furnacesin blast. The ship- 
ping demand is extremely limited. Last week’s ship- 
ments from all Scotch ports amounted to8568 tons, againss 
9150 tons in the corresponding week of last year. They 
included 207 tons for the United States, 565 tons for 
Canada, 375 tons for Australia, 500 tons for France, 100 
tons for Italy, 1490 tons for Germany, 850 tons for Russia, 
195 tons for Holland, 130 tons for China and Japan, 
smaller quantities for other countries, and 3801 tons 
coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 501,325 tons, as 
compared with 501,010 tons yesterday week, thus show- 
ing for the week an increase amounting to 315 tons. 


Finished Iron and Stcel Trades.—There is —— 
specially new to report in regard to the finished iron an 
steel trades of the West of Scotland, unless it be the fact 
that the Steel Company of Scotland have posted at their 
Hallside Works, Newton, an announcement to the effect 
that all existing contracts with the steelworkers—furnace 
men, gasmen, millmen, &c.—will terminate in fourteen 
days, with a view to rearrangement of wages. This seems 
to indicate that the state of the steel trade is most un- 
satisfactory and unremunerative. The makers of finished 
iron report a very quiet business, but there is a fair 
amount of workin hand. Profits are being cut into very 
much by the high price of fuel, but some relief is afforded 
by the reduction in the price of Cleveland iron. 


Steel for the New Cunarders.—It is reported that 
Messrs. P. and W. Maclellan, Limited, have obtained 
the contract to supply the steel for the two new Cunard 
steamers which the Fairfield Engineering and Shipbuild- 
ing Company have contracted to build. The merchants 
are further reported to have closed contracts with several 
of the principal makers at very low prices. It is thought 
very probable that some 18,000 to 20,000 tons of steel may 
be required for the new vessels, which are to be decidedly 
larger than the largest vessels now afloat. If they have 
not already got the contract, Messrs. William Beardmore 
and Co., Parkhead Forge and Steel Works, are expected 
to supply the principal forgings required. 

The Steel Company of Scotland. — Following the 
announcement made in last week’s ‘‘ Notes” regarding 
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the untoward results of the t year’s business of the 
Steel Company of Scotland, Fay Ris mentioned below 
may beof some interest. The ordinary stock of the Steel 
Company is 49,560 107. shares, on which 9. is paid up. 
This is equal to a capital of 44,0407. For previous 
year a dividend of 124 per cent. was paid, which would be 
equal to 55,755/., so that the loss during the past year 
must have exceeded that sum considerably, as the com- 
a paid income-tax, and there is a deficit at this time, 
in place of a surplus on previous year’s accounts. It was 
generally supposed that the first six months of the past 
year would yield a fair profit, as the company had some 
good contracts on hand, but recently contracts had to be 
taken at very low prices to meet the competition from 
England, and to keep the works going. Labour troubles 
set in, and during the past half-year the company have 
been sadly bothered by strike after strike in sections of 
their works. The past six months’ operations have thus 
been disastrous, in so far as profit or dividends to the 
proprietors are concerned. The value of the 9. paid 
share has fallen 4/. per share during the year. At last 
dividend announcement in August, 1890, they stood at 
10/., and improved to 10/. 5s. In October they were down 
to 8/. 10s., in April to 6/. 15s., and in June to 5. 15s. On 
Tuesday of last week they closed at 61. 5s. per share, and 
on the following day the shares sold 5/. 15s. To-day 
they have changed hands at 5/. 7s. 6d. The closing price 
was 6/. The dividends and values of the shares for some 
years back were : 


Dividend. Value. 

per cent. £ 

August, 1880 rte ae 9 12} 

‘a 1881 _ sea 53 2 
.—  — ow 7 7 
aE 1883 i aes 11 10 
a 1884 * ” 74 7 

4885 4 i 
Z 1886 Slee aay 4 7 
me 1887 ces ai 34 6 

<a 1888 ae nak 5 63 

“ 1889 ee me 10 Of 
oe 1890 was a 125 10 
Bs 1891 a, aes 0 6 


Clyde Shipbuilding Trade.—This branch of local in- 
dustry was much disturbed during the past month by 
strikes amongst two or three sections of the workmen, 
and consequently the progress of work was considerably 
interfered with, so that the output of new shipping was 
less than it would otherwise have been. Only twenty- 
three vessels, mostly small ones, were put into the water 
during the month, aggregating 15,237 tons, being a de- 
crease of 16,506 tons, or fully 50 per cent. less than the 
output in August last year. Over the eight months of 
the year the output aggregated 198,113 tons, being a 
decline of 28,045 tons as compared with that for the same 
period of last year. At the close of the first half of the 
year the decline was 8525 tons, and in July there was a 
further decline in the output to the extent of 3014 
tons, and last month’s decline was 16,506 tons, making 
the large total of 28,045 tons. But for the strike 
several vessels, probably half a dozen at least, would 
doubtless have been placed with Clyde shipbuilders 
instead of going to English and Irish firms, None of the 
vessels launched on the Clyde last month exceeded 
3700 tons. Four of the largest steamers included in the 
month’s output aggregated no more than 10,550 tons. 


Prices of New Shipping.—First-class steel passenger 
steamers may now be contracted for on the Clyde at 23/. 
to 27/. per ton gross register, and steel cargo steamers at 
from 11/. to 137. per ton gross register, while orders for 
steel sailing ships may be placed at from 71. 7s. 6d. to 9I. 
per ton. 


New Shipbuildina Contracts.—Messrs. William Hamil- 
ton and Co., Port-Glasgow, have received instructions to 
proceed with the building of twenty steel screw steamers 
for the Empire Steam Trawling Company, Grimsby. 
They will be of the following dimensions: Length, 
110 ft. ; breadth, 21 ft. ; depth, 12 ft. ; and will each be 
supplied with triple-expansion engines of 300 horse-power 
indicated. It has not yet been stated that the engines 
will be constructed by the builders or by an outside engi- 
neering firm. Messrs. William Denny and Brothers, 
Dumbarton, have received an order for a repeat of the 
well-known paddle steamer Princess Victoria, built by 
them last year for the Larne and Stranraer Steamboat 
Company, Limited. The new steamer is for the same 
owners, and is to run in connection with the accelerated 
mail service lately arranged with the Government for the 
carriage of mails between Great Britain and the north of 
Treland, and which was successfully inaugurated yester- 
day. Messrs. Kincaid and Co., Greenock, have con- 
tracted to supply a fast steamer for the Continental trade. 
They will supply the machinery, and Messrs. Seath and 
Co., Glasgow, will build the hull. 


Glasgow University Chair of Naval Architecture.—The 
Glasgow University Court on Saturday appointed Mr. J. 
Harvard Biles to the John Elder Chair of Naval Archi- 
tecture and Marine Engineering, in succession to the late 
Professor Jenkins. Mr. Biles, who is thirty-seven years 
of age, at present holds the 
of the Southampton Naval Works, Limited. He com- 
menced his training by five years of practical work in 
shipbuilding and engineering in Her Majesty’s dockyard 
at Portsmouth, after which he went through the three 
years’ course at the Royal Naval College, Greenwich. 

aving ed out first of the year at the final examina- 
tion, and having spent some time in Her Majesty’s dock- 
yard at Pembroke and in the'Steel Works at Landore, he 
wrought three years in the Admiralty office on warship 
designs. Leaving the Admiralty service in 1880, he 

ame associated with Messrs. J. and G. Thomson, of 


sition of general manager | . 





Clydebank, until 1890, where, as naval architect and sub- 
sequently as manager, he was eo pn | connected with 
the oe and constructing of vessels for which that 
firm has so high a reputation. The Naval Architecture 
Chair was founded in 1883 with an endowment of 12,500/. 
provided by Mrs. Elder, widow of John Elder, engineer 
and shipbuilder, Glasgow, and was held by Dr. Francis 
Elgar from its foundation till 1886, when Mr. Philip 
4 enkins was appointed, and held it till his death in July 
ast. 


Mining Institute of Scotland.—The summer meeting of 
this Institute was recently held in Manchester, from 
which place excursions were made to the Ship Canal 
Works, various collieries in the neighbourhood, and other 
works. Nearly fifty members joined in the excursions. 


NOTES FROM THE SOUTH-WEST. 

Devonport Dockyard.—Some twenty workmen— ten 
from the chief constructor’s and ten from the chief 
engineer’s departments — were discharged from the 
dockyard on Saturday. Sixty more will be discharged 
during the next three weeks. It is understood that a re- 
duction is also contemplated in the number of men em- 
ployed in the smithy, the work now in hand not being 
sufficient to keep the establishment at its present 
strength. 


Alexandra (Newport and South Wales) Dock.—The 
directors of the Alexandra (Newport and South Wales) 
Dock Railway Company have issued their report for the 
half-year ending June 30. The directors recommend the 
declaration of dividends at 44 per cent. per annum, as 
heretofore, upon all preference stock and ordinary shares 
and at 5 per cent. per annum upon the new ordinary 
shares and stock. The balance available for dividend is 
29,794/., and after paying dividends as stated above, there 
will remain 4342/. to be carried to the next account. 


The Tin-Plate Trade.—The state of the tin-plate trade 
of South Wales is not encouraging. Many large works 
continue idle. The Dyffryn, the Hendy, the Penclawdd, 
the Spitty, and the Old Lodge have entered upon their 
ninth week of continuous stoppage. 


Ynysybwl.—On Monday the members of the Mountain 
Ash Local Board proceeded to Ynysybwl for the purpose 
of opening the Buarth-y-Capel reservoir. This reservoir, 
which has heen constructed for the purpose of breaking 
the pressure of a larger one, situated at the upper part 
of the Clydoch Valley, adjoining Darwonno Farm (and 
which at present is incomplete), has a diameter of 81 ft. 
6 in., and it is capable of holding 500,009 gallons, with an 
available depth of 16 ft. The ceremony of turning the 
water on was performed by the ex-chairman of the Local 
Board (Mr. Morgan Morgan). Messrs. Batchelor and 
Snowdon were the contractors, and Mr. Donoghue acted 
as resident engineer. 


Portishead District Water Company.—The water from 
another spring has been collected and carried into the 
covered reservuir. This has considerably increased the 
supply, which has been ample throughout the season for 
the whole district with the exception of the high level, 
for which the water from the Failand shaft is used. An 
open reservoir below the covered one at Carter’s Springs 
has been completed, and is now full. This storage has 
not been drawn upon at all, as the supply from the 
covered reservoir has been ample for the company’s 
requirements. The work done to the Failand shaft a 
year since has been effectual in maintaining the water at 
a greater height than formerly. 


Clevedon Pier.—The Clevedon Local Board has decided 
to expedite the reeonstruction of the pierhead and to 
carry out certain contemplated improvements. It is pro- 

sed to invite tenders from five firms, three suggested 
i the engineer, Mr. Abernethy, and two by members of 
the Board. 


Gas at Bristol.—The half-yearly meeting of the Bristol 
Gas Company was held on Friday, Mr. J. W. 8. Dix in 
the chair. The chairman, in moving the adoption of the 
directors’ report, said, coal still held a prominent position 
in the — and cost 10,000/. more than in the 
previous half-year. The accounts also showed increased 
expenditure on the purification of gas. It was said soms 
time since thas the company did not make gas of sufticient 
illuminating power. The standard power was 14.5 candle 

wer, and they were giving over 16. Directions had 
Gin given to send out 16, and even more than that was 
sent out. He thought the gas supplied in Bristol would 
bear comparison with that of any other city, so far as 
purification was concerned. 


Cardiff.—The steam coal trade has exhibited rather 
more animation; the best qualities have made 14s. to 
14s. 3d. per ton; and secondary descriptions, 13s. 6d. per 
ton. The house coal trade has shown some increase of 
activity ; No. 3 Rhondda has been in good demand at 
12s. 9d. per ton. An average business has been passing 
in patent fuel. Coke hasshown little change or improve- 
ment; foundry qualities have been making 20s. 6d., and 
furnace ditto 18s, to 18s. 6d. per ton. 


Cowbridge and Aberthaw Railway.—The annual meet- 
ing of this company was held on Saturday, Mr. D. 
Owen, in thechair. The directors reported that satisfac- 
tory progress had been made with the construction of the 
railway, which was expected to be completed by the close 
of the year. The expenditure on capital account was 
returned at 71,393/. 17s. 8d. 


Bristol Steam Navigation Company —The annual meet- 
ing of this company was held on Saturday at Bristol, 
Mr. J. A. Arnott in the chair. It was decided to pay 
four years cumulative preference dividends and to carry 
13301, to the credit of the current year. The retiring 











disestere~Sie J. Arnott and Mr. W. G. Beloe—were 
re-elected. 


The Elictric Light in the West.—A meeting of the Bath 
Electric —_ Company, Limited, was held on Saturday 
at Bath, Lieut.-Colonel Mose mage in the chair. ‘Lhe 
chairman stated that originally there were only five 
directors, but the Board had been strengthened by three 
London electricians, one from the Brush Company, one 
from the Callendar Company, and one from Messrs. 
Laing, Wharton, and Down, all of whom were large 
shareholders. Of 3500 10/. shares offered for subscrip- 
tion, 3241 had been taken up. At present the company’s 
machinery was running only a portion of the day and 
night, but the directors hoped that an increase of 
custom would lead to its —s worked continuously. 
Major-General Jervois stated that the attention of the 
directors had been given a good deal to the important 
point of reducing the cost of installation. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change and the market was 
pretty cheerful. The amount of business transacted, 
however, was by no means large, and buyers were still 
rather shy about placing orders. There was, however, 
more confidence in the market than has been the case 
for some time past, and many people connected with 
the staple industry took a more hopeful view of the out- 
look. At the opening of the market a few parcels of 
No. 3 g.m.b. Cleveland pig iron changed hands at 39s. 6d. 
for prompt f.o.b. delivery. As the day advanced the 
quotation stiffened a little and 39s. 74d. was paid for 
prompt No. 3, with most of the sellers asking 39s. 9d. At 
the close of the market a — number of buyers offered 
39s. 6d. for the ruling quality, but sellers would not listen 
to such a figure. For forward delivery there was a fair 
por a and a few contracts were entered into, but gene- 
rally buyers and sellers alike were not disposed to do 
much business ahead. A few orders, however, were 
placed at 39s. for No. 3 delivered to the end of the year. 
‘The lower qualities were steady and were in good demand, 
particularly grey forge, which was readily purchased at 
36s., and some buyers experienced no small amount of 
difficulty in securing it at that oars. No. 4 foundry 
was steady at 37s. to 37s. 3d. Middlesbrough warrants 
were steady throughout the day, but there was not much 
done in them. They opened at 39s, 6d. and closed firm at 
39s. by cash buyers. To-day the market was lifeless, 
little business being transacted, but quotations were main- 
tained. A few small parcels of No. 3 were sold at 39s. 8d. 
for prompt delivery, and that was about the general quo- 
tation. It was said that there were makers willing to sell 
No. 3 for this month’s delivery at 39s. 6d. Middles- 
brough warrants were 39s. 74d. cash buyers. Hematite 
pig iron was steady. About 48s. was the figure for mixed 
numbers of makers’ east coast iron. 


The Acklow Iron Works.—After standing idle for some 
considerable time past, the Acklow Iron Works, at Mid- 
dlesbrough, have recommenced operations under the 
management of Mr. H. Allison. A couple of furnaces 
have been blown in, and we understand the firm intend 
running them on basic. 


Manufactured Iron and Steel.—The finished iron and 
steel trades remain quiet, but they are, if anything, 
rather better than when we last reported. Several of the 
works in the Cleveland district are still only partially 
employed, but producers report that inquiries concerning 
new work are much more numerous, and they now regard 
prospects as decidedly better than they were a little 
while ago. One or two firms have advanced their figures 
for certain classes of material, but most of the establish- 
ments would be glad to secure orders at the old rates. 
The general quotations are—for common iron bars, 
51. 10s. ; iron ship-plates, 5/. 8s. 9d.; iron ship angles, 
5/1. 5s. ; steel ship-plates, 5/. 17. 6d. ; and steel ship angles, 
5l. 10s.—all less the usual 24 per cent. discount for cash. 
Heavy steel rails are 4/. 5s. net at works, but 4/. 2s, 6d. 
might be accepted. 


The Fucl Trade.—Fuel is steady. On Newcastle Ex- 
change best Northumbrian steam coal is in good demand 
at 12s. 3d. to 12s. 6d., and best Durham is firm at 9s. 6d. 
to 10s., but small steam is quiet at about 4s. to 4s. 6d. 
Bunker coal is in a little better demand. There is not 
much change in coke, 12s, 9d. to 13s. being still the 
gaa for good qualities delivered at blast furnaces 
nere, 





Frencu Crries.—The increase in the population of the 
principal French cities during the five years ending with 
1891 inclusive has been as follows: Nice, 20,000; Mar- 
seilles, 31,000; Saint-Etienne, 15,0007. ; Rheims, 15,000 ; 
Roubaix, 14,000 ; Lyons, 29,000; Paris, 167,000 ; Rouen, 
4000 ; and Toulon, 8000. The population of the whole of 
France is returned this year at 38,095,150; the corre- 
sponding population in 1886 was 37,886,566. 





Tue Unitep States Nayy.—The armoured cruiser New 
York will be the next addition to the navy of the United 
States. The New York is building at the yards of Messrs. 
W. Cramp and Sons, of Philadelphia. ike displacement 
is over 8000 tons; she is 380 ft. long, and will carry @ 
crew of 475 men. The Texas should follow the New 
York. The cruiser Philadelphia, on her last trip from 
Hayti, was only able to make 14 knots per hour on ac- 
5 the quality of the coal which she obtained in 

amaica. 
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25-TON TRAVELLING CRANE AT THE CARRON FOUNDRY. 
CONSTRUCTED BY MESSRS. J. BOOTH AND BROTHERS, RODLEY, NEAR LEEDS. 


(For Description, see Page 272.) 
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NOTICE OF MEETING. 
INSTITUTE OF MARINE ENGINEERS.—Opening meeting of autumn 
session to be held at 7.30 p.m. on Tuesday, September 8th, in the 
Society of Arts Rooms, John-street, Adelphi, Strand, London. 
Mr. James Weir will read a paper on “‘ Steam Engine Efficiency.” 
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BOARD OF TRADE ELECTRICAL 
STANDARDS. 


On page 232 of our last volume we printed a set 
of draft resolutions which had been laid before the 
committee appointed by the Board of Trade to con- 
sider and report whether any, and, if so, what 
action should be taken by the Board of Trade, 
under Section 6 of the Weights and Measures Act, 
1889, with a view of causing new denominations of 
standards for the measurement of electricity for use 
for trade to be made and duly verified. Since that 
time the committee have worked very hard on the 
subject, and on July 23 they presented their 
report, which has recently been issued as a Blue- 
book. 

The necessity for the official adoption of standards 
became felt as soon as the electric supply companics 
commenced work. When they began to sell elec- 
tric energy to their customers by measure, there 
arose the prospect that some one would dispute 
that he had received the amount which he had been 
charged for, and that he would call upon the com- 
pany to prove the accuracy of the account. In the 
absence of any official determination of electrical 
units this might have been very difficult to do in a 
legal sense. For instance, the value of the funda- 
mental unit, the ohm, has been corrected several 
times during the past few years, and although 
scientific men are agreed that the later determi- 
nations are more accurate than those which pre- 
ceded them, yet it was by no means certain that Her 
Majesty’s judges would feel themselves justified 
in lending their sanction to results obtained by 
private or unofficial workers. Hence there was the 
prospect of a great business being carried on under 
conditions of much uncertainty, and so serious did 
the matter appear that a numerous and most in- 
fluential deputation from the electrical trades 
waited on Sir Michael Hicks-Beach to urge upon 
him the necessity of official action. The point that 
weighed most severely on the supply companies 
was that the Act which regulated the sale of elec- 
tricity required that it should be measured by a 
certified meter, while there was no body prepared 
to issue certificates. This was a manifest injustice 
which the President of the Board of Trade could 
not deny, and hence he gave a favourable although 
cautious reply. 

It is evident that before the accuracy of a mea- 
suring instrument can be determined, the value of 
the unit on which it is based must be definitely 
fixed in such a way that a court of law cannot go 
behind it. If possible this unit should be a ma- 
terial object which can be assumed to be absolutely 
correct, without any allowance for errors of mea- 
surement. This is the case with the standards 
of weight. The standard pound is a particular 
piece of metal situated at a particular place, 
and needs no correction whatever. It is abso- 
lutely accurate. The standard yard is similarly 
a piece of metal, but is correct only at the 
temperature of 62 deg. Fahr. Its coefficient of 
expansion is, however, known, and the errors of 
measurement are extremely small. Material repre- 
sentations or embodiments of the ohm were many 
years ago constructed by the British Association, 
but increased knowledge has shown that they were 
not correct, and even if they had been accurate 
they would have required Government sanction to 
create them imperial standards. The Board of 
Trade had, therefore, before they could attempt the 
testing of electric meters, to determine and legalise 


2| a set of units from which there should be no appeal. 


They could, of course, have given a legal status to 
any unit, right or wrong, but such a course would 
have been very inconvenient, and they consequently 
summoned a committee of scientific men to 
assist them. This committee comprised Mr. 
Courtenay Boyle, C.B., Major Cardew, R.E., Mr. 


41. Graves, Mr. W. H. Preece, F.R.S., Sir W. 
5|Thomson, F.R.S., Lord Rayleigh, F.R.S., Por- 


fessor G. Carey Foster, F.R.S., Mr. R. T. Glaze- 


P brook, F.R.S., Dr. John Hopkinson, F.R.S., Pro- 


fessor W. E. Ayrton, F.R.S., and met for the first 
time on January 15 of this year. 

The function of the committee was not to recom- 
mend anything new, but rather to lend the weight 
of scientific authority to the practical determina- 





tions of the Board of Trade. 
necessary to print their report in full. We may, 
however, notice one or two paragraphs. The com- 
mittee recommended the electro-magnetic system of 
measurement based on the centimetre, the gramme, 
and the second. They decided that the resistance 
offered to an unvarying electric current by a column 
of mercury of a constant cross-sectional area of 
one square millimetre and of a length of 106.3 
centimetres at the temperature of melting, might 
be adopted as one ohm. As to the ampére, they 
affirmed that an unvarying current which, when 
passed through a solution of nitrate of silver in 
water in a certain way, deposits silver at the rate 
of 0.001118 of a gramme per second, may be taken 
as a current of one ampere. That an alter- 
nating current of one ampere shall mean a current 
such that the square root of the time average 
of the square of its strength at each instant 
in amptres is unity. As the voltameter is an 
awkward instrument for testing currents, the 
committee decided that instruments constructed on 
the principle of the balance, and furnished with 
known weights, should be adopted as Board of Trade 
standards for the measurement of current. The 
volt was defined as the pressure, which, if steadily 
applied to a conductor whose resistance is one 
pi will produce a current of one ampére. The 
pressure between the poles of a Clark cell was put 
approximately at 1.433 volts, and instruments on 
the principle of Sir W. Thomson’s quadrant electro- 
meter, and also on the principle of the balance, were 
recommended as Board of Trade standards for the 
measurement of pressure, whether unvarying or 
alternating. 

Although the substance of the decisions arrived 
at by the committee are such as might have been 
foretold, very considerable interest attaches to 
their discussions. These are fully reported in the 
Blue-book, and must have been reproduced with 
great fidelity, for in many cases it is quite possible 
to recognise the speakers without referring to their 
names, their remarks being often very characteristic. 
Mr. Courtenay Boyle took the chair and introduced 
a set of draft resolutions prepared by Major 
Cardew as a subject for discussion. The first point 
that elicited differences of opinion was the phrase 
‘*continuous current.” Lord Rayleigh protested 
that the alternating current was just as continuous 
as the other, and suggested ‘‘uniform” or 
“steady.” Dr. Hopkinson favoured ‘‘ constant 
electric current.” After other suggestions, Major 
Cardew suggested ‘‘unvarying,” and this was 
finally adopted. It is a good word, and we expect 
to see its use extend. 

Atavery early period of the discussion Dr. Hopkin- 
son commenced to insist on the necessity of having 
material standards that should not be susceptible 
of being disputed, and at every sitting he kept this 
view before the committee. He grasped very clearly 
the idea that the work of the committee was the 
basis of a legal enactment, and that it was neces- 
sary that it should be in such a form that it should 
be impossible for a court of law to go behind it. 
He said: ‘‘ If you define as your standard of resist- 
ance ten to the ninth power, then it would be com- 
petent to any one in a dispute to go back upon that 
and to dispute that your unit was correct. He 
could bring that into court as evidence. Supposing, 
on the other hand, you were to define, for legal 
purposes, your ohm as the resistance of a piece of 
wire under certain conditions, you have then got 
something very much more direct to appeal to, and 
a very much easier inquiry would result, which 
could be disposed of very much more expeditiously.” 
In all the subsequent meetings he never forgot 
this view, and always appeared to have in his 
mind the case of an expert in a witness-box, who 
desired to have something to appeal to that could 
not be gainsaid. Eventually it was determined ‘‘that 
a material standard constructed in solid metal, and 
verified by comparison with the British Associa- 
tion unit, should be adopted as the standard ohm.” 

In referring to the ampére Sir W. Thomson said 
that the grave accent on the first ‘‘e” should be 
omitted, as the word had now been adopted into the 
English language. We have no doubt that every 
one will be glad to follow this suggestion. 

The definition of the volt furnished a good deal 
of discussion. The original resolution contained 
the words ‘‘ provided the current is doing no work.” 
Mr. Glazebrook suggested ‘‘no external work.” 
Mr. Preece, Lord Rayleigh, and Sir W. Thomson 
thought the entire phrase unnecessary. After con- 
siderable discussion, Sir W. Thomson took up a 
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very decided position in relation to the definition ; 
he said, ‘‘I am prepared to defend that before the 
whole world, taking all the text-books that have 
ever been written, taking all the definitions of ohm, 
separating them from deposits of polarisation, this 
stands unambiguous.” Major Cardew was scarcely 
satisfied, and the following conversation ensued : 

Major Cardew: We have defined an ampere, and we 
say the amptre should be passed. We have defined the 
ohm, and we say the resistance should be one ohm, 
Unless we say that in the material that the ohm is con- 
structed of, there does not lurk somewhere some electro- 
motive foree—— 

Sir William Thomson: Let it lurk ; add it tothe other 
and say the pressure of the applied, plus the lurking 
electromotive force, is one volt. 

Professor Carey Foster: If you take it all in it is right. 

Major Cardew: Yes, 

Sir William Thomson: If there is a lurking pressure 
besides, then the thing which is the volt is the pressure 
that you have applied plus the lurking pressure ? 

Major Cardew: Yes, but we say that it is the thing 
that we have applied, that is what I do not like. 

Sir William weed : It is the pressure that you have 
applied and which the enemy has applied together, the 
whole pressure that is applied. 

Major Cardew: But, unfortunately, this definition 
says that it is a pressure that we applied. 

In the end the view of Sir William Thomson was 
adopted. 

Dr. Hopkinson then proposed that the Clark cell 
should be used as a practical standard of pressure. 
This suggestion was strongly opposed by Sir W. 
Thomson, who appears to have no confidence in 
this cell. He objected that its indications would 
vary with its age, that it was not permanent, and 
that it was easily spoiled by the passage of a cur- 
rent. However, Dr. Hopkinson, backed by the 
evidence of the practical witnesses, prevailed, and 
the Clark battery was adopted within certain limits 
of error. Mr. Crompton’s evidence was very 
influential on this point, although Mr. Preece said, 
‘* He does not grasp and he does not understand 
the scientific side of the question.” The definition 
of the alternating current ampére appears to have 
staggered the Board of Trade officials. The 
chairman said, ‘‘ Now, with great deference I ask 
whether you can put in an Order of Council the 
square root of the time average?” Later he said, 
**T am bound to tell the committee that I did 
speak to Sir Michael Hicks-Beach about this par- 
ticular definition, and that it certainly frightened 
him a great deal.” Sir William Thomson rejoined, 
‘* A page on the theory of averages would frighten 
him still more.” It appears, however, that the 
Board of Trade fared better than it would have 
done if it had called to its councils some scientific 
men. Professor Oliver Lodge volunteered by 
letter the following phrase : ‘‘Such that the ratio 
of the square root of the integral over one complete 
period T with respect to time of the square of the 
current divided by the time T to a steady current 
of one amptre is unity.” Such an expression would 
have opened a new era in the phraseology of Orders 
in Council. 

It is not necezsary to follow the proceedings of 
the committee further. The members were prac- 
tically agreed as to the essentials of the questions 
before them, and the only points at issue were 
the best phrases to employ, so that the meaning of 
the Order might not be ambiguous. On the issue 
of the Order it will become an offence to sell elec- 
tricity or electrical energy by any other standards 
than those defined, and the supply companies will 
need to exercise caution to keep within the law. 
Just as a tradesman mus: not have a 15 oz. weight, 
or a 35 in. measure on his premises, even if they 
are marked with the exact value, so an electric 
light company must not use for purposes of sale a 
box of B. A. resistance coils, or an ammeter 
that gives incorrect indications. The law is very 
careful to protect the buyer, and is drawn in an 
adverse spirit to the trader. As regards scientific 
work the Order will not make any difference. The 
Post Office and the cable companies, and private 
and public laboratories, can still retain their accus- 
tomed units, if they please, without any fear of 
being visited with the penalties of the law. No 
doubt all persons will take care to have their in- 
struments adjusted in the course of a moderate 
time, since it will be inconvenient to have to reduce 
all their observations to the standard units before 
they can be published. 


TEST OF A CANET 66-TON GUN. 

A rew months since we published the results 
obtained with the firing trials of the first 32-centi- 
metre, 66-ton Canet gun, which formed part of an 











Or¥icraAL Firinc TRIALS or A 12.6-IN, CaANET GUN CARRIED OUT IN JANUARY AND FEBRUARY, 1891. 
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No. 1 





| Weight of 
Charge. 


Ib, 
264.3 


Description of 


Weight of 
s Powder. 


hell. 


Ib. 
762.8 


kilos. 


P.B.S. 3rd sample | 119.90 506 
(1890) 

307.4 

352.8 
350.5 
351.5 
396.1 
439.4 
462.3 
494.2 
529.1 
220.5 
242.5 
264.5 
286.6 
297.6 
304.2 
540.1 
562.2 
238.1 


529.7 


547 
599 
596 
546 
575 
613 
635 
655 


762.8 
767.2 
761.7 
987.7 
987.7 
987.7 


189,45 
160 05 
159.00 
159.45 
179.70 
199.30 
209.70 
224.20 
240.00 | 
100 
110 
120 
130 
135 
| 138 
245 
255 
108 





P.B.S. 
Do. 


B.N. 6th sample 632 
(1890) 





| 
| 
| 
| 
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P.B.S. 240.30 676 











Muzzle Velocity. 


metres | 


: P | 
Penetration in 


| Wrought Iron. REMARKS. 


Pressure. 





kls. per ‘tons per| cm. 
sq. cm, | sq. ft. 
670 4.25 


in. 


1st trial, January 22. 


Do. 

Do. 

Do. 
2nd trial, January 23. 
Do. 


888 
1379 
1410 
1500 
1559 
2089 
2205 
2292 
2575 
758 
1221 
1408 
1962 
2392 
2140 
2439 
2669 
1655 


| 5.64 
8.75 
8.95 as 
9.52 30.47 

33.00 

36.41 | Do. 

38.46 Do. 

40.32 38rd trial, January 24, 

42.64 Do. 

4th trial, January 27. 

Do. 


| 14.55 
16.35 
| 4.81 
| 7,75 
| 8.94 
| 12.45 
| 15.19 
| 13.59 

15.49 
16.95 

10.51 


31.06 
34.61 Do. 
40.63 Do. 
44.85 5th trial, January 28. 
44.37 | Do. 
45.16 © Do. 
45.08 _ Do. 
38.15 6th trial, January 30. 





96.9 








2389 | 15.17 107.5 | 42,33 | 7th trial, February 2. 





Notre.—These trials were not carried out by the constructors of the gun, but by the representatives of the Japanese 
Government and by French officials, 


TABLE SHOWING ReEsuLTs OF Firina TRIALS WITH 


40 CALIBRES, MADE JULY, 1891, AT Havre. 


A CANET 32-CENTIMETRE (12.6-IN.) 66-Ton GuN OF 
Gun No. II. 





| Kind of 
| Powder. 


Number 


of Shot. Weight of Charge. 


Weight of Shell. 








lb. 


734 
749 
760 
758 
992 
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kilos. 
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160 
160 
160 
240 
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264 
352 
352 
353 
529 
529 


kilos. | 
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240 
240 
240 


995 
995 
994 
994 


oo 
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135 


— 
we 
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| 
| 
| 


993 144 
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is 








order given by the Japanese Government to the 
Forges et Chantiers de la Mediterranée; these 
guns are intended to form the main armament of 
some coast guard defence ships. The second gun 
has been recently completed and was tested in 
July last at the Hoc Polygon of the Forges et 
Chantiers Company. This second gun, like the 
first, is intended for service in a barbette turret 
with a Canet central loading arrangement so that 
the gun can be loaded in any position. When the 
gun was brought from the factory to the testing 
ground, it was mounted on its own carriage, which 
was also made by the Forges et Chantiers. The 
test comprised the firing of thirteen rounds, in one 
of which the charge was raised so as to increase the 
pressure in the gun to 39,800 lb. per square inch ; 
both gun and mounting resisted this extreme pres- 
sure without any injury. 

The most interesting feature of these trials was 
the extended employment of the French smokeless 
powder of the B.N. mark; with a charge of 144 
kilogrammes of this powder, an initial velocity of 
724 metres was obtained. This was a great deal 
better than was given by the first gun tried some 
months ago ; on that occasion the maximum charge 
of this explosive fired was 135 kilogrammes, and 
the velocity recorded was 701.7 metres ; the pres- 
sure in the gun was, of course, increased with the 
greater charge, but not sufficiently to strain the 
gun dangerously. For the sake of comparison we 
append in tabular form the results of the tests of 
last July, and those of the first gun made during 
January and February of the present year. 

With the maximum powder charge, the projectile, 
weighing 450 kilogrammes, left the gun with an 
energy of 1250 metric tons, corresponding to a 
penetrating power at the muzzle of 120.3 centi- 
metres through wrought iron ; the penetrating power 
of the English 110-ton gun is 120.7 centimetres. The 


Penetration in 
Wrought Iron. 


Muzzle Velocity. Pressure. | 


| ft, 


| kilos. per 


Ibs. per 
sq. in. 

11,120 
17,361 
19,155 
19,155 
35,796 
35,768 
33,908 
36,309 
38,971 
40,760 
29,710 
34,430 
36,304 


metres 


522.8 
610.7 
610.2 
608.3 
689.9 


_ 43.69 
43.73 
43.78 
43.73 


46.42 
42.05 
44.36 
47.36 





2421 | 
2553 | 


Krupp gun of 120 tons has a corresponding pene- 
trating energy of 126 centimetres. It would 
appear, therefore, from this comparison that the 
Canet 66-ton gun has a penetrating power equal to 
these enormous calibres, and the interesting fact is 
demonstrated by the recent trials, that a gun one- 
half the weight of the unwieldy and enormously 
costly Krupp gun can be made of practically the 
same efficiency at less than half the expense and 
with a longer term of useful life. Moreover, com- 
paring the trials of the second with those of the first 
Canet 66-ton gun, it is reasonable to suppose that 
still better duties can be obtained, and doubtless 
will be obtained, with other guns of the same 
calibre now being made by M. Canet at Havre. Of 
course considerable progress is also being made 
with the smokeless powders, and better results 
than have yet been obtained may be confidently 
looked for. The explosive used during the recent 
trial had not been previously employed with such 
large calibres, except for the first 66-ton gun in 
January last, and since that date some improved 
methods of utilising it had been devised. 

It may be of interest to record the fact that M. 
Canet has recently returned from St. Petersburg, 
where he had been summoned by the Russian 
Minister of Marine. A long series of comparative 
| trials have been carried out by a commission of 
Russian artillery officers, in England, in Germany, 
and at the Hoc Polygon of the Forges et Chantiers 
Company, at Havre. The report of this commis- 
sion has recently been submitted, and it unhesi- 
tatingly recommends the adoption, in the Russian 
Navy, of the Canet quick-firing gun. The wedge 
system of breech closing was rejected because, with 
| guns of moderately large calibre, its use precluded 
‘rapidity of fire; this conclusion threw out the 
German manufacturers. 
| Itis reported that the Russian commission con- 
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sidered the breech mechanism of Canet more 
simple than, and equally efficient with, that of 
Armstrong ; that the initial velocity was higher, 
and that the trajectory was lower, which insured a 
more accurate firing. The rapidity of fire is also 
stated to be higher ; the 12-centimetre Canet guns 
had an effective speed of twelve rounds per minute, 
as compared with ten rounds per minute with Arm- 
strong; the Canet 15-centimetre afforded ten 
rounds per minute, as compared with six rounds 
with the Armstrong gun of the same calibre. 

The result of these trials and the subsequent 
report has been that on the 22nd of this month the 
Canet system of quick-firing guns was officially 
adopted for the armament of the Russian fleet. 
This fact is extremely interesting, as illustrating 
the extraordinary progress made by the Forges et 
Chantiers in the manufacture of ordnance under 
the guidance of M. Canet ; it also is of interest in 
showing that French competition in this branch of 
industry cannot be regarded with indifference by our 
own makers. 





OUR DOCKYARDS. 

TuE resignation by Professor Elgar of the posi- 
tion of Director of Her Majesty’s Dockyards 
recalls to memory the circumstances under which, 
six years ago, Lord George Hamilton selected that 
gentleman (who at the time occupied the John 
Elder Chair of Naval Architecture at Glasgow Uni- 
versity) to carry into effect certain much-needed 
reforms in dockyard management which had been 
decided upon. 

Dockyard ‘‘economy” had been so frequently 
preached that it had become a byword, and the 
supineness of the authorities appeared to be proof 
against all criticism ; but, nevertheless, many prac- 
tical men could well see that unless some drasticmea- 
sures were taken the efficiency of the Navy would 
become seriously jeopardised. At last Lord George 
Hamilton, during his first tenure of office as First 
Lord of the Admiralty, intrusted Admiral Sir 
William Graham and a small committee with the 
investigation of dockyard affairs in general. Had 
these gentlemen valued their own peace of mind 
during their future career, doubtless the result of 
their researches would have shared the fate of pre- 
vious reports upon the subject, and the rotten 
system would have gained a new lease of existence; 
but happily for the welfare of the Navy they had 
the courage of their conclusions. It is almost 
needless to say that the report disclosed a state 
of maladministration and inefficiency which was 
simply astonishing. 

It was not to be expected that such sweeping 
reforms as were suggested by the committee would 
be introduced without opposition, but fortunately 
Lord George Hamilton determined, in spite of all 
such considerations, that the recommendations of 
the committee should be carried into immediate 
effect, and that the system at the dockyards should 
be assimilated to that at private shipyards. 

For many years it has been the practice to 
place dockyard management in the hands of 
naval officers of high rank; these officers have 
been selected, in many instances, haphazard from 
the Navy List of admirals and captains, irrespec- 
tive of whether they possessed experience in 
the management of large bodies of workmen, or 
of naval construction or engineering. Under the 
control of these officers the business of a dock- 
yard has been divided into departments, presided 
over by a chief constructor, a chief engineer, a 
navigating naval officer, and a storekeeper, acting 
more or less independently of each other. Results 
have proved the inherent weakness of such asystem, 
and it was wisely arranged that the naval control 
of the dockyards should be assisted by technical 
officers proficient in shipyard management, by 
which means the conflicting elements of the depart- 
mental system could be brought into co-operation. 

The selection of Dr. Elgar as general manager 
of the dockyards under the Controller of the 
Navy was a happy one. He came direct from 
the Clyde, on which so much ship constructing 
and engineering business is concentrated, and in 
his earlier days he received a training which 
afforded him an intimate acquaintance with the 
working of the Government dockyards, while, 
moreover, he also possessed valuable experience of 
the shipbuilding trade at other establishments. 
The task intrusted to him presented many features 
of difficulty; by his published instructions it 
might be inferred that he possessed full power and 





discretion of management in the broadest sense of 
the term, but the free hand accorded to the manager 
of the private undertaking is, in the Government 
service, fettered by the exigencies of administration, 
by restrictions as to procedure (popularly known 
as ‘‘red tape”), and other ‘‘levellings down,” 
which require the greatest tact and judgment to 
cope with, unless, as is often the case, the task of 
reform is given up in despair. 

Leaving out of consideration questions of the 
design of our ships and machinery, the principal 
results of the new system have been rapidity 
and cheapness of construction and reduction of 
working expenses ; and if any proof is wanted that 
the improvements are real and not theoretical, it 
lies in the fact that since the Naval Defence Act 
came into operation, that is, after the reforms had 
been two or three years in progress, a vastly in- 
creased amount of shipbuilding work has been put 
out of hand at the dockyards with a rapidity which 
was formerly unknown, and eulogiums of the 
present business-like condition of the dockyards, 
not only by English but by foreign observers, have 
succeeded the constant complaints respecting the 
scandalous mismanagement of the past. 

Although so much good has been done during a 
brief period of time, there is always the possibility 
that changes in the personnel of the managing staff 
may result in a falling off of efficiency, and for this 
reason it is of the greatest importance that a suc- 
cessor to Dr. Elgar should be selected with every care 
and without regard for personal or theoretical con- 
siderations. Ifthe efficient condition into which the 
dockyards have been brought is not to be impaired, 
it is necessary that the conduct of the business 
should be placed in the hands of a sound practical 
man who will loyally continue the present system 
which has given rise to such beneficial results. 








THE WEATHER OF AUGUST, 1891. 

Tur last few days of July were marked by 
drenching storms and low temperature. August 
came in dull and showery; local heavy rains, 
thunderstorms, intermittent sunshine succeeded, 
changing to foul cyclonic weather, bringing steady 
rains, sunless days, low temperature, and an ex- 
tremely severe and large cyclonic tempest during 
the 26th to 29th. The storm signals have been 
displayed with a frequency rivalling that of 
winter. The scantiness of fine sunshiny summer 
weather was most remarkable. The crops have 
been beaten down, ripening retarded, and harvest 
operations impeded. This season it has all along 
been doubtful, 

‘* Putting all the reports together 
Relating to barley, wheat, and hops, 
Whether the crops will weather the weather, 
Or the weather will crop the crops.” 

As usual during a cool summer the public health 
has been good, the weekly death rates low, in the 
metropolis ranging from 21 to 17 per 1000 per 
annum. 

The mean pressure and temperature of the 
atmosphere at extreme positions of the British 
Islands to which the Isle of Man is central, were as 
follows : 














| . | Mean | 

| Mean Difference Difference 
Positions. | Pressure. | trom Normal. = | from Normal. 

in. in. deg. | deg. 

North «-| 29.61 below 0.20 53 | below 2 
South aa 29.90 ore 59 | <a 
West wa 29.71 ‘ca 18 57 oe om 
East ..| 29.73 a | ol nil 
Central :.| 29.71 » 19 | 88 | below 1 





The distribution of rainfall in frequency and 
oe may be roughly inferred from the following 
results : 














Places, | Rainy Days. Amount, a. 
in. 
Sumburgh .. ee 20 4.20 above 1.04 
Scilly .. ee ee 23 5.32 » 2.93 
Valentia .. .. 27 5 95 » «(1.25 
Yarmouth .. me 22 8.44 9 





The mean distribution of atmospherical pressure 
indicates steep gradients for westerly winds. The 
daily general directions of the winds give a re- 
sultant from west, and taking the estimated strength 
into account the resultant is from W.S.W. The 
mean temperature was seasonable in the east, but 
in all other districts below the normal values. In 





the south-west of England temperature was 3 deg. 
below the normal, and the rainfall more than 
double the average amount. The amount of rain 
was excessive, and rainy days over-frequent in all 
parts. According to the weather notation overcast 
days ranged between 22 in the north and west, and 
13 in the other districts ; fine days, between 5 in 
the south and 2in the north. Thus the greatest 
percentage of sunshine might be expected to be 
recorded in the south of England, the least in 
Scotland or Ireland. 

The mean temperature at 8 a.m. for the whole 
area of these islands, at sea level, was 58 deg. on 
the 2nd ; it fell to 55deg. on the 6th, rose to 58.5 
deg. on the 8th, then with small fluctuations went 
down to 54.5 deg. on the 23rd, up again tu 58 deg. 
on the 26th, and down again to 52.5 deg. on the 
29th. The highest temperature, 79.5 deg., was 
reported at Greenwich on the 14th; the lowest, 
36 deg., at Braemar, on the 6th. The greatest 
atmospherical pressure, 30.25 in., occurred on the 
7th, the least, 28.7, on the 26th. Rainfalls exceed- 
ing an inch in twenty-four hours were measured on 
the 9th at Sumburgh, 1.20; on the 21st at Hurst 
Castle 1.55, Dungeness 1.38, London 1.05, Cam- 
bridge 1.51, Oxford 1.05 ; on the 22nd, at Scilly, 
1.16 ; on the 26th, at Pembroke, 1.00 ; on the 29th, 
at Jersey, 1.04. Thunderstorms occurred in south- 
east England on the 2nd, 10th, and 19th ; over 
Great Britain on the 3rd, over England on the 4th, 
in south-west England on the 5th, 21st, and 27th ; 
in South England on the 23rd. Thus thunderstorms 
were frequent, though the daily maximum tempera- 
tures were uniformly low, and did not attain 80 deg. 
anywhere. During the four weeks ending the 29th, 
the amount of bright sunshine, estimated in per- 
centage of its possible duration, was for the United 
Kingdom 29, Channel Isles 44, south-west England 
36, south England 35, east England 31, central 
England and west Scotland 29, south Ireland 27, 
east Scotland 25, north-west England 24, north- 
east England and north Ireland 22, north Scot- 
land 20. 

Thus with August has passed away a gloomy, 
cool, wet, and stormy summer, in accordance with 
the forecast of Lancaster, the Belgian astronomer. 








THE FRANKFORT ELEOCTRIOAL 
EXHIBITION.—No. XIII. 

Two rooms, each about 150 ft. long and situated 
between the great Machinery Hall and the boiler- 
house, contain the greater part of the accumulators 
which work in the Exhibition, and it is quite 
possible that in selecting this position the organisers 
of the Exhibition hardly realised the extent to 
which acid spray would be produced during the 
time of charging, this spray rendering entry to the 
accumulator rooms oppressive, while its outpour 
through the rotating fans is calculated to infuse 
despair in those responsible for keeping adjacent 
machinery in bright and trim order. 

A large exhibit is that of the accumulator works 
at Hagen ; one battery, which is used by Messrs. 
Siemens and Halske, consists of 168 cells set out 
in two parallel systems, and is intended to provide 
for a full working potential of 150 volts. The 
system gives a discharge rate of something over 
800 ampéres, and will maintain this for about 
3} hours, or with a discharge rate of 470 ampéres, 
the current will be maintained for about 8} hours, 
the total output being notably better in this latter 
case. It is said that this battery will bear a dis- 
charge rate of over 2000 ampéres without injury. 
The cells are of wood lined with lead, but this lead 
lining is not in contact with either system of plates. 
Each cell contains 61 corrugated and ‘‘ formed” 
lead plates, 31 negative plates, and 30 positive 
plates, each having a surface of 279 square inches. 
The plates are shouldered a little towards the top, 
and these shoulders rest on two stout glass plates, 
the proper distances being preserved by rubber 
studs and glass strips. A second battery of this 
firm, consisting of 136 elements in one series, is 
used by Messrs. Schuckert and Co., and gives a 
working potential of 250 volts, with a current 
strength of 270 ampéres for about three hours. 
Smaller batteries of this firm are in use in other 
parts of the Exhibition ; for example, 64 elements 
in glass cells are to be found in Messrs. Siemens 
and Halske’s science department, and others are 
used in connection with the tramcars to the opera 
place and Messrs. Siemens’ boat Electra. 

The large battery first mentioned is served by 
the large alternating-to-constant transformer of 
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Messrs. Siemens and Halske, which is to be found 
at the end of the great Machinery Hall nearest to 
the railway station. The object of this is to illus- 
trate a system of using accumulators on any part of 
an alternating current installation, a condition of 
things which renders a transformer necessary. 
This consists of an alternator and direct current 
machine on a common axis, and if the former is 
used as a motor, the latter serves as a generator. 

Herr Godfried Hagen, of Cologne, exhibits 
accumulators of a somewhat different type, the 
plates being cast as grids and filled in with litharge, 
but the special point consists in so casting the 
grids that the oxide paste is held between systems 
of light grids connected together by numerous 
transverse posts of lead. Under these circum- 
stances the ‘‘ filling” is an almost continuous plate, 
the material has but little tendency to drop out. 
The outer cells are generally cast boxes of hard 
lead, both systems of plates being insulated from 
the cell by means of dou supports. One of Mr. 
Hagen’s batteries consists of 36 cells in one series, 
and is intended to maintain a working minimum 

otential of 65 volts; the output is 1200 ampere 

ours. The other battery is for a minimum 
potential of 90 volts, and consists of 52 cells of the 
same type as the other. 

There are other smaller accumulator installations, 
some of which we have incidentally mentioned in 
various exhibits of porcelain and glass troughs or 
cells. 

The Marine Exhibition on the River Main is 
connected with the general Exhibition grounds by 
the electric tram line of Messrs. Schuckert, which 
runs along the Windmiihlstrasse. The most pro- 
minent object is an iron light tower fitted by Mr, 
Schuckert with projection apparatus, while on the 
river quay is a building where the applications 
of electricity to marine life are well illustrated, 
and two electric boats take passengers for short 
river trips. Messrs. Siemens and Halske’s boat 
Eleciva has the driving screw coupled directly with 
the armature of a Siemens motor (type D) and 84 
Tudor accumulators (type T 8) furnish the cur- 
rent : the capacity being 120 ampére hours. These 
batteries can furnish 8 horse-power for about three 
hours. The boat is—unlike those of Messrs. Wood- 
house and Rawson—rather broad than narrowin pro- 
portion, and the accumulators are set in a group over 
the middle portion of the boat ; overthemisa boarded 
floor upon which chairs and other seats for the 

yassengers are placed. Messrs. Siemens and 

alske also exhibit extensively in the buildings 
of the Marine Exhibition ; their arrangements for 
insuring that torpedoes shall do destruction, and 
also for guarding against damage being done by 
torpedoes, being of general interest to warlike per- 
sons, while many details are calculated to interest 
others. Submarine lamps for both are and incan- 
descence, and also a Fresnel lens 20 in. in diameter, 
will be noticed as fine examples of work, after which 
may be noticed their general exhibits of dynamos, 
engines, and fittings specially designed for use in 
ships ; many of these, however, are exhibited in 
conjunction with Messrs. L. von Bremen and Co., 
of Kiel. A compound engine by Daevel and Co., 
of Kiel, of 16 horse-power (8 atmospheres, 330 
revolutions per satneie} drives a 1100-watt dynamo 
(type J 32) as illustrating the installation in several 
of the ships of the German Navy and the North 
German Lloyd. 

The ship signal arrangements shown by Herr 
Berg, of Berlin, are of very special interest and 
importance. We have A B C self-contained in- 
struments with illuminated dials; Morse signal 
lanterns with hand-driven dynamos as current pro- 
ducers ; electric releases adapted to firing arrange- 
ments for cannon, doors, &c.; electric alarm sys- 
tems and also water-level indicators. Conz, of 
Hamburg, shows a small steam dynamo and fittings, 
also coloured mast and signa! lamps. 

In some respects the most striking exhibit in 
the marine department consists of the magnificent 
series of projection lamps and silvered glass mirrors 
shown by Messrs. Schuckert and Co. We have, 
for example, a silvered glass parabolic mirror 
(silvered at the back) of no less than 43 in. in 
diameter; this is of about 20 in. focus, and the 
general build and arrangement of these projector 
lanterns is somewhat similar to that of the Mangin 
rojectors illustrated and described by us recently 
Se ENGINEERING, pages 232, 233 ante). The pro- 
tecting glass in front consists of strips of stout 
plate glass with polished edges, the strips being 


speaking the carbons are placed horizontally. The 
Suez Canal type lamp is for an arc working with a 
current of 40 ampéres and the angle of distribu- 
tion is about 20 deg. 

The building for the display of railway appli- 
ances is on the left-hand side as one enters by the 
principal entrance, and is a building somewhat over 
150 ft. long. Outside stands a railway car fitted 
with electric light appliances, and it is understood 
that similar cars will soon stand ready for imme- 
diate despatch at every important junction on the 
German national railroads; the importance of being 
able to promptly send a good source of light to the 
scene of an accident will be manifest to all. The 
arrangement consists of locomotive type boiler, 
Westinghouse engine, Esslinger dynamo, are and 
incandescence lamps, tools for slight repairs, and 
printed instructions. A portable electric light 
arrangement for road traction is shown in the 
same department by the firm of C. and E. Fein, of 
Stuttgart. The arrangement consists of two car- 
riages, one bearing the boiler, engine, dynamo, 
water reservoir, and coal-box; while the other 
takes lamps, masts, wires, measurin, and regulating 
appliances, and tools; and each of these carriages 
is so built as to ride on a railway truck of ordinary 
(German) pattern. The engine carriage is open 
at the sides, while the other is entirely closed in. 
The boiler is vertical and provided with cross-tubes, 
and though constructed to work at seven atmo- 
spheres only requires a pressure of five atmospheres 
to obtain the normal output from the dynamos. 
The motor is an inverted cylinder engine giving 
about 4 horse-power, and the light can be taken as 
six small arcs (6 ampéres), or one arc light of about 
36 amperes, this being available as a search light 
or as a hanging light supported by a mast, which 
can be set up in a few minutes ; indeed, 10 or 15 
minutes is the time mentioned for setting into 
action the whole system. 

Messrs. Garrett, Smith, and Co., of Magdeburg, 
also show a portable (steam) plant on wheels, which 
is equally adapted for transit on a railway truck or 
on a road for military purposes. There is also a 
“eg plant driven by a petroleum motor, shown 
y Messrs. Daimler, of Cannstadt. 

It would be obviously impracticable to touch on the 
essential points of the numerous signalling arrange- 
ments shown in the railway department or torecount 
the various systems of electric traction exemplified, 
but in both these respects the exhibit of the Prus- 
sian State Railway Department is the most interest- 
ing and complete. Some of the electric traction 
systems in the general exhibition have been already 
mentioned, but we must refer to the electric rail- 
way leading to that section of the Exhibition in 
which mining appliances are illustrated. The 
locomotive is by Siemens and Halske of about 10 
horse-power, and takes with it a passenger car for 
twenty persons. The greatest width of the loco- 
motive is 30 in., and the current is taken by 
the friction of a hinged arm against an over- 
head wire. The motor is of the Siemens ordi- 
nary type; tooth gearing connecting the arma- 
ture spindle with the axis of the driving wheels, 
is used, while a sheet metal casing covers all 
working parts. Similar locomotives are in use 
in several German mines, more notably the salt 
mines at New Strassfurt and the coal mines at 
Zankerode. Passengers are taken by the tunnel 
railway to the mining section, where such appli- 
ances as electric boring machines, metal separators, 
water level indicators, and portable electric lamps 
are to be seen as in use. 

In the telegraph and telephone departments one 
of the most interesting exhibits is that of the 
German Postal Department, and on the historical 
side there are something like 500 objects which 
serve to illustrate almost every important phase in 
the development of telegraphy and telephony. The 
collection of Morse instruments is notably complete, 
including his first instrument (1846) and ranging 
to the most recent developments of the Morse 
system. Among the Morse exhibits are the results 
of some experiments he made about 1850 in the 
direction of a writing telegraph; the essential 
principle being that involved in Bakewell’s writing 
telegraph of about this period. In each case the 
original writing was made in a non-conducting 
medium on a metal surface, and a conducting style 
moved repeatedly across this brought about such 
breaks and makes of current as should enable the 
whole to be reproduced by synchronously moving 





about 3in. wide and set vertically. Generally 





— at the receiving station. 
n the matter of the telephone the historicalside is 








also well represented ; while both in telegraphy 
and telephony there is abundan tillustration of such 
details as are of importance in the present day. 
We have, for instance, an example of a 28 conductor 
non-inductive telephone cable in which each insu- 
lated wire is wrapped in tinfoil, the tinfoil cover- 
ings being earthed by special wires. The examples 
of faults and defects in conductors are specially 
interesting. 

Messrs. Mixt and Genest show an _ extensive 
general collection of telephones, signal arrange- 
ments, and telegraphic work generally; also 
general exhibits are contributed by Berliner, of 
Hanover, Adler and Co., of Berlin, Czeija and 
Nissl, of Vienna, and some other firms. The col- 
lection of the Eastern Telegraph Company stands 
rather by itself, as exemplifying the best sub- 
marine practice and is rather calculated to interest 
experts in this special line than outsiders. We 
here see Sir Wm. Thomson’s syphon recorder in 
its original form, and its most recent form, with Ash 
and Tuck’s vibrator for the ink ductor. As a sup- 
plement to a specially interesting collection of in- 
struments, there is a model of the company’s steam- 
ship Electra (Napier and Sons, Glasgow, 1885), and 
a plan of the telegraph system of the world. 

We now bring our systematic notice of the Frank- 
fort Exhibition to a close, with a mention of the 
picture gallery illuminated by arc lamps; the ex- 
periment is so satisfactory that we should not be 
surprised if before long some such system were 
adopted in most London galleries, where the 
variableness of the light is a frequent source of 
trouble and annoyance. The arc lamps are placed 
over a dark tent-like awning which approaches 
sufficiently near the walls to shield the direct rays 
from the eyes of visitors, but white reflectors are 
used behind the lamps, and also ground glass strips 
in front as diffusers. The fitting and general 
arrangement are principally due to Mr. S. Elster, of 
Berlin. 





LONDON SOCIETIES.—No. XIV. 
Tue Society or Arts—continued. 


From the time when attempts were made to 
improve the ordinary spinning wheel until the 
chief improvements in loom machinery had been 
completed, the Society was intimately associated 
with the progress of the silk and cotton manufac- 
tures. In 1807 a premium of 15 guineas was 
awarded to Alexander Duff for an improved ma- 
chine for weaving figured work. The gold Vulcan 
medal and 50 guineas was given to J. Thompson, 
of Coventry, for an improvement in the loom for 
weaving silk ribbons in 1822, and in 1830 a silver 
medal and 15/. went to W. Jennings, of Bethnal 
Green, for his improvement on the Jacquard silk 
loom. It is an interesting fact that Dr. Charles 
Taylor, the secretary of the Society for sixteen 
years, is said to have originated the idea of print- 
ing fabrics by machinery. In early life he was 
engaged in the busingss of calico printing, and so 
active was he in the application of the discoveries 
of Berthollet that he also was the first person who 
produced for sale in the Manchester market an 
entire piece of calico bleached by oxymuriatic 
acid.* 

We may here follow the description of the 
Society’s connection with the straw plait industry, 
which has already been described in a former 
article. In 1804 the gold medal was voted to 
William Corston for a substitution of a plait from 
rye straw, which he had introduced in place of Leg- 
horn plait. Six years afterwards Mr. Corston 
wrote to the Society an account of his experiments 


in growing the grass on Bagshot Heath, and in 
some barren land in Norfolk, in which paper he 
claimed that his manufacture had then obtained an 
established success. 

A strong interest was still felt in the improve- 
ment of the home production, as it was found 
that, after the re-establishment of peace in 1815, 
the British producers were unable to compete with 
the Italian straw bonnets, which were largely im- 
ported, in spite of the heavy protecting duty 
imposed upon them by the Government. Mr. J. 
Parry received the Society’s silver medal for the 
manufacture of Leghorn plait from straw imported 
from Italy ; and in the same year, Miss Sophia 
Woodhouse, a farmer’s daughter, of Weathersfield, 
in Connecticut (afterwards Mrs. Wells), sent to 





* §. T. Davenport’s ‘The Society of Arts, Past and 
Present.” 
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the Society, an imitation Leghorn bonnet of her own 
manufacture, from the stems of a species of grass 
growing spontaneously in that part of the United 
States, and popularly known by the name of 
Ticklemoth. To this communication were awarded 
the large silver medal and 20 guineas. William 
Cobbett was much struck with the importance of 
this subject, and printed an account of it in his 
“Register.” An importer of Italian straw then 
applied to Cobbett to know whether he could get 
any of the American straw imported. The result 
was that Cobbett set to work in his usual energetic 
manner to see if English grasses might not be used 
for the same purpose, and he thus opened up a 
fresh industry for large numbers of the unem- 
ployed. The Society did not allow this action to 
pass without notice, and we therefore find in the list 
of premiums for 1823 the following entry: ‘‘ To Mr. 
W. Cobbett, Kensington, for plat from English 
grass, the large silver medal.” Mr. Edward Smith, 
the biographer of Cobbett, notices this matter, and 
points out that, as his subject was at this time 
looked upon by many as a dangerous character, the 
newspapers announced the award with the heading, 
‘*The Society of Arts humbugged at last.” 

The exertions of the Duke of Bridgewater to 
advance the cause of inland navigation have been 
widely acknowledged, and the Society showed its 
appreciation of his public spirit by presenting him 
with the gold medal in 1800 ‘‘for an underground 
inclined plane executed at Walkden Moor, near 
Worsley, Lancashire, and also for his great exer- 
tions in inland navigation.”’ 

Lifeboats had been successfully introduced by 
Henry Greathead, for some years before 1802, when 
a gold medal and 50 guineas were awarded to him, 
but the wording of the award shows that lifeboats 
were not very widely known at that time. It runs 
a3 follows ; ‘‘ For a boat of a peculiar construction 








named a lifeboat in consequence of the lives of 
many persons shipwrecked having been preserved 
by it.” The Society continued its exertions in 
the cause of ventilation and allied sanitary 
objects. In 1800 thanks were given to Sir George 
Onesiphorus Paul, Bart., for his communication of 
the method invented by him and used under his 
directions for the ventilation of hospitals, &c., and 
in 1824 a large silver medal was voted to G. Chap- 
man for his method of consuming the smoke of 
steam boiler furnaces.” In 1825 a large silver 
medal was given to John Roberts, a collier, of St. 
Helens, Lancashire, ‘‘ for his apparatus to enable 
persons to breathe in thick smoke or in air loaded 
with suffocating vapours,” and in 1831 the gold Isis 
medal went to Chevalier Aldini, of Milan, ‘‘ for his 
armour of wire gauze, lined with asbestos, or with 
woollen cloth soaked in a solution of alum, with 
which the wearer can traverse a sheet of flame 
during 15 or 20 seconds without injury.” 

The Society rewarded Dr. Clanny in 1816 for his 
safety lamp, which had been described in the 
‘¢Philosophical Transactions’ three years before, but 
this lamp was a cumbrous apparatus which could 
not compete with Davy’s handy safety lamp. 

We will conclude this account of the second 
period of the Society’s existence with a note of an 
invention respecting which the Society may well 
feel some pride that it was first described in its 
meeting room and illustrated in its Transactions. 
Professor Sylvanus Thompson has _ proclaimed 
William Sturgeon as the inventor of a practical 
electro-magnet. His first paper on the invention 
was read in 1825, and the silver medal and a pre- 
mium of 30 guineas was awarded to him for it. 

The Third Period.—About 1842 a change was 
made in the proceedings of the Society. Hitherto 
the business had been confined to the investigation 
of the merits of inyentions sent in for award, but 





in course of time other societies arose before which 
more interesting subjects were discussed, and the 
meetings of the Society of Arts ceased to attract. 
It was therefore arranged to receive communications 
on any subjects of novelty and interest connected 
with the arts and manufactures of the country, 
including patent inventions to be read or explained 
with models and drawings at the Wednesday 
evening meetings. In announcing this new depar- 
ture it was stated that ‘‘An open discussion upon 
each subject is promoted with a view to render it as 
complete as possible by eliciting from the experi- 
ments of practical men desiderata still unsupplied, 
and their opinions of its comparative merits with 
other similar inventions already in use with the 
public.” It will be seen from the above that the 
Society had receded from its original position with 
respect to patents, and this is further set forth in 
the following official statement: ‘‘The most 
liberal construction of the inventions of the founders 
of the Society is, that ingenious industry should be 
encouraged by every available means, and it is now 
considered certain that their intentions are but 
half fulfilled if the poor inventor be debarred the 
advantage of a reference to the Museum and 
Transactions of the Society, as the sources of 
information upon all, or, at least, the most 
important useful inventions; and it is equally 
certain that if he trusts to them as a safe reference, 
while they do not include patented inventions, he 
takes the risk of wasting his time by inventing 
again that which has been invented before, as it is 
notorious that the most important inventions of the 
present day are secured by patent.”* 

The first Council was appointed in 1845, and 
in 1847 the Society was incorporated by Royal 
Charter. It is stated in this charter that the 
Society had expended since its establishment the 
sum of 100,000/. in the prosecution of its objects. 
All concerned in the government of the Society 
were united in the attempt to put new life into its 
work, and it was seen that the system of premiums 
which had hitherto held the chief place, must in 
the future take rank as one only of the many 
objects of the Society. It was also realised that 
work must be done outside the ordinary meetings, 
and the attempts to carry out this idea have resulted 
in some of the most important instances of initia- 
tion in the Society’s history. The subjects taken 
up at various times have been very numerous, and 
we propose to draw attention to some of these ; but 
three of them stand out from the rest as of para- 
mount importance, and as subjects which have 
occupied and are occupying the attention of the 
civilised world in a very special manner. We refer 
to Exhibitions, Education, and Sanitation, and in 
the promotion of all these objects the Society has 
occupied a prominent position. 

Exhibitions.—In 1846 prizes were offered to 
manufacturers and designers for the production of 
articles of every-day use, and the exhibition of the 
objects of decorative art sent in response to the 
offer in 1847, 1848, and 1849 proved very attrac- 
tive, and brought about the Great Exhibition of 
1851. Sir Henry (then Mr.) Cole obtained a prize 
for his tea service manufactured by Messrs. 
Minton, and submitted under the name of Felix 
Summerly. Mr. Cole became a member of the 
Society in 1846, and from that time until his death 
in 1882, he was most intimately associated with the 
work of the Society. In 1847 Mr. Cole proposed 
the establishment of a National Gallery of British 
Art—a national collection of pictures which shall 
worthily exemplify the state and progress of the 
British school of art; and for the purpose of 
obtaining funds exhibitions of the works of great 
artists were proposed. Mulready’s pictures were 
exhibited in the Society’s room in 1848, and the 
works of Etty in 1849, but these exhibitions, though 
successful, were not remunerative, and they were 
discontinued for a time. In 1855, however, the 
works of Alfred Edward Chalon, R.A., were ex- 
hibited, and in 1860 the beautiful miniatures of 
Sir William Ross, R.A. The proceeds of the 
Mulready Exhibition were not sufficient to enable 
the promoters to secure and present to the nation 
one of the pictures, but two of his studies were 
purchased and presented to the National Gallery. 
It is known that the collection and exhibition of his 
pictures gave the greatest pleasure to Etty. His 
biographer, Alexander Gilchrist, writes: ‘‘The 
exhibition at once established Etty’s fame on a 





* Transactions of the Society of Arts, vol. lv. (1845), 
page 15. 
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footing it had never before attained, and left his 
enduring claims no longer doubtful. For mere 
fame, it did more than twenty years of silent 
labour had effected ; anticipating the slow process 
of further years ; raising him at once to the position 
to which a wider knowledge of his works in their 
Psa condition would gradually have preferred 

im,” 

The suggestion of a national gallery of British 
art came to nothing at this time, but the object was 
to a great extent carried out afterwards in the 
galleries of the South Kensington Museum, and it 
has again been publicly brought forward within the 
last few years. A paper was read before the 
Society by Mr. Orrock in 1890, and there is 
considerable reason for hope that at no very 
distant date the scheme will be fully adopted. 
An interesting collection of specimens _illustra- 
tive of the progress of lithography in England 
was opened in 1847, and a very important 
exhibition of ancient and mediceval art was 
arranged in 1850. As already remarked, the success 
of these various exhibitions led the way for the 
suggestion of a great national exhibition of the 
products of British industry to be held in 1851, 
which was warmly taken up by the Prince Consort, 
the President, and various places, such as Somerset 
House, Trafalgar Square, and Leicester Square 
were suggested as sites. 

Suddenly, in the midst of the negotiations, it 
was suggested that the Exhibition should be inter- 
national. In February, 1849, M. Buffet proposed 
that the French Exhibition of that year should be 
international, but that was rejected. When, how- 
ever, Mr. Cole asked in June of this same year 
whether the English Exhibition should be national 
or international, the Prince answered, ‘‘ Interna- 
tional, certainly,” + and the minute as corrected by 
his Royal Highness is now in the possession of the 
Society. 

The Society worked hard for the success of the 
undertaking, and accepted the whole responsibility 
until the Royal Commission was appointed. The 
Prince, writing as President to Sir George Grey, 
the Home Secretary, on July 31, 1849, made the 
Society’s action quite clear. He wrote: ‘‘ The 
Society of Arts having during several years formed 
exhibitions of works of national industry, which 
have been very successful, believe that they have 
thereby acquired sufficient experience, and have 
sufficiently prepared the public mind, to venture 
upon the execution of a plan they have long che- 
rished—to invite a quinquennial exhibition in 
London of the industry of all nations.’”” When the 
Royal Commission was appointed, Mr. Scott Rus- 
sell, secretary of the Society of Arts, and Mr. 
Stafford Northcote (afterwards Sir Stafford and 
Earl of Iddesleigh) were named secretaries, and 
several prominent members of the Council, including 
Mr. Cole and Mr. (afterwards Sir Wentworth) 
Dilke, were appointed an executive committee. 
The public subscribed and paid a sum of 67,896I. 
before the Exhibition was opened, but this was 
not sufficient for the initial expenses, and a gua- 
rantee fund was obtained which amounted to about 
350,0001. To this the Prince Consort subscribed 
10,000/., Sir Morton Peto 30,000/., and others large 
sums from 10,000/. downwards were promised. 
Upon this guarantee the Bank of England made 
the necessary advances { The surplus at the end 
of the Exhibition was 173,000/. It is not necessary 
to give further details respecting this the first and 
most interesting of a long line of international 
exhib'tions. The difficulties in the way of success 
were very great, and some of the false prophecies 
and curious incidents connected with its history are 
related in Sir Henry Cole’s life. It had the great 
advantage of enlisting the unwearied exertions of 
the Prince Consort, and the Queen in consequence 
tock a personal interest in its success. At the end 
of the Exhibition the Prince suggested that the 
Society should arrange for a series of lectures on 
the results of the Exhibition, This suggestion was 
carried into effect, and twenty-four lectures were 
delivered by eminent men, among whom were 
Dy. Whevwell, Sr Richard Owen, Sir Lyon Play- 
fair, the Rev. Robert Willis, Sir Digby Wyatt, and 
Profexor Austed. In July, 1855, the Prince Consort 
suggested that the Council should visit the Paris 
Exhibition with a \i2w to improvements in this 

* “Life of William Etty, R.A.,” 1855, vol. ii., page 276. 

+ ‘Fifty Years of Public Work of Sir Henry Cole, 
K.C.B.,” 1884, vol. i., page 124. 

t “Fifty Years of Public Work of Sir Henry Cole,” 
vol. i., page 234, 








country founded on an examination of the Exhibi- 
tion and of Paris itself, and the visit took place in 
the following September. Equally with that of 
1851, the London Exhibition of 1862 was a child 
of the Society of Arts. The guarantee fund of 
400,000. was raised by the Society, who undertook 
all the arrangements until the Commission was 
appointed. This was a small body consisting of 
trustees of the guarantee fund. 

In connection with the Paris Exhibition of 1867 
and 1878 the Society arranged for the visits of 
skilled artisans to report on the exhibits in their 
several departments. 

The Society has been more or less connected with 
other national and international exhibitions, and 
its secretary (Sir Henry Trueman Wood) was the 
acting commissioner for the British Section of the 
last Paris Exhibition of 1889. This connection of 
the Society with exhibitions has culminated in the 
appointment of the Council as a Royal Commission 
for the British Section of the Chicago Exhibition 
of 1893. 

It will be seen from this history that the Society 
is the parent of international exhibitions, and it 
may be said to be also the parent of fine art and 
industrial exhibitions. Sir Theodore Martin says: 
‘In the celebrated Frankfort fairs of the sixteenth 
century may be found the germs of the industrial 
exhibitions of our era;’ but this suggested 
origin is somewhat fanciful, and there is more in 
what he says further on: ‘‘The French were the 
first to adopt the idea of bringing together great 
public collections of works of art and industry, with 
a view to the improvement of both.” An Exhibition 
of this character took place in Paris in 1798 ;* but 
we are still inclined to press the claim for the 
Society of Arts. In the preface to the catalogue 
of the Exhibition of 1851 it is said ‘‘ that as early 
as 1756-7 the Society of Arts of London offered 
prizes for specimens of manufactures, tapestry, 
carpets, porcelain, and exhibited the works which 
were offered in competition” ; and it may be added 
to this that in 1761, there was an exhibition of 
agricultural implements and other machines in the 
Society’s rooms. 





NOTES. 
SuBMARINE TELEGRAPH ENTERPRISE. 

THe Eastern Telegraph Company, Limited, has 
completed the laying of its triplicate cable between 
Aden and Bombay, and operations for duplicating 
the Suez and Suakim section have also been suc- 
cessfully carried through. In the course of the 
half-year ending March 31, 1891, the Eastern Tele- 
graph Company received 33,2831. for dividends and 
bonus upon its investments in the Eastern and 
South African, the Black Sea, the Direct Spanish, 
and the African Direct Telegraph Companies. The 
working expenses for the six months at the com- 
pany’s stations amounted to 75,0037. The expenses 
attending the repair and renewal of cables, &c., in 
the same period (including cable used and expenses 
of ships in harbour), were 53,1441. This amount was 
made up as follows: John Pender (s.s. ), 30851. ; Chil- 
tern (s.s.), 10,4641. ; Electra (s.s.), 9040/.; Mirror 
(s.s.), 68261. ; Amber(s.s. ), 47191. ; insurance of cable, 
14071. ; value of 236 knots of cable used and sundry 
expenses at stations, 17,6031. The John Pender 
was engaged in loading the Suez and shore end of 
the Suez-Perim and Aden No. 4 cable, cutting into 
the Suez and Aden No. 2 cable, and connecting it 
with Suakim and repairing the Suez and Suakim 
cables. The Chiltern was engaged in repairing 
the Aden and Bombay No. 1 cable, and sounding 
for the Aden and Bombay No. 3 cable. The 
Electra made a voyage to the Red Sea with cable 
for connecting Suakim with the Suez and Aden 
No. 2 cable ; she was also engaged in repairing the 
Suez and Suakim, the Perim and Suakim, the 
Perim and Aden, and the Aden and Bombay No. 1 
cables. The Mirror was engaged in repairing 
the Vigo and Porthcurnow, the Kartal and 
Chanak, the Odessa, Pera, and Brest St. Pierre 
cables. The Amber was engaged in repairing the 
Lisbon and Vigo, the Mossamedes and Beng- 
nella, the Accra and Lagos, and the Gibraltar 
and Lisbon cables, as well as in sounding at 
Cameroons and conveying cable to the Red Sea. 
The capital expended by the Eastern Telegraph 
Company upon its cables, land lines, and stations 
to the close of March, 1891, was 5,154,578/. The 

* “Fifty Years of Public Work of Sir Henry Cole,” 
yol. ii. page 208, 





company has, however, also charged large sums to 
its revenue and reserve fund accounts for new 
cables, land lines, instruments, &c., as well as for 
cable renewals, viz., duplicating the Red Sea and 
Indian Ocean cables, 1877, 100,000/. ; partial re- 
newal of the Lisbon and Gibraltar cable, 1878, 
12,9971. ; triplicating the Red Sea and other cables, 
1884, 300,0001. ; triplicating the Porthcurnow and 
Malta cable and extension to Zante, 1888, 315,000. ; 
payments on account of quadruplicate Red Sea 
cable, 1890-1, 185,8131. ; Suez, Perim, and Aden 
No. 4 cable, 100,000/.; sundry other cables, 
duplex, electrical, and other plant, land lines in 
Egypt and India, &c., 81,5431. ; total, 1,096,3531. 
At the close of March, 1891, the reserve fund still 
stood at 534,650/. 


ELEcTRIC TRANSMISSION OF PowEr. 


In a recent communication to the Paris Académie 
des Sciences, M. Marcel Deprez gave an interest- 
ing account of an installation he had erected 
at Bourganeuf in the Department of Creuse, 
France. The first attempt to light this town 
electrically was made two years ago, when a tur- 
bine was erected below a fall of water in the 
town itself, and the power thus obtained employed 
to operate dynamos. Unfortunately this particular 
fall on several occasions during the summer ran 
dry, and it thus became necessary to supplement 
the turbine by steam power. As, however, there 
were several falls in the vicinity of the town which 
were not subject to this failing, the municipality 
determined to erect a turbine at one of these and 
transmit the power to the heart of the town by 
means of a high tension electric current. The site 
finally selected for the erection of the turbine was 
the Jarraud falls, nearly nine miles from Berganeuf, 
where much more power was available than was 
actually required. At this point a cast-iron pipe 
1 metre in diameter has been erected, which con- 
ducts a portion of the available water supply toa 
turbine with a horizontal shaft, which is capable of 
generating 130 horse-power, the fall being 98 ft. 6in. 
This turbine has been erected on the ground floor of a 
building on the first floor of which has been placed 
the dynamo. The turbine runs at a maximum 
speed of 130 revolutions per minute, and drives the 
dynamo by a belt at 650 revolutions. Attempts to 
regulate the turbine speed automatically were made 
when the installation was first erected, but this 
plan hassince been given up for that of hand regu- 
lation. The dynamo has two armatures mounted 
on the same shaft, and two straight field magnets. 
The second armature takes the place of the yoke- 
piece of an ordinary machine, and M. Deprez 
claims that this plan considerably reduces the 
weight of the machine. In support of this he 
states that he has constructed in this way a 12 
horse-power dynamo which weighed only 660 Ib., 
though neither the current density nor the speed 
of the machine were greater than common. The 
field magnets of the above dynamo are separately 
excited by a low-tension machine, which supplies a 
current of 18 ampéres at a potential of 90 volts. 
The armatures of the high-tension machine have a 
resistance of two ohms, and the electromotive 
force generated, when these make one turn per 
minute, is from 5 to 5.5 volts. The wire on the 
armature is .0866 in. in diameter, and can carry 
without danger a current of 25 ampéres. The 
line between the falls and the lighting station 
consists of two uncovered wires, of silicium 
bronze .197 in. in diameter, supported by por- 
celain insulators on pine posts. This line has 
a resistance of 23 ohms, and even in wet 
weather its insulation is stated to be practically 
perfect. The motor at Berganeuf is similar in con- 
struction to the generating dynamo previously 
described, its magnets being excited by a current 
from the lighting machines. As, however,when the 
latter are at rest no exciting current can be obtained 
from them, accumulators are used for the starting, 
the motor being cut out as soon as the potential at 
the terminals of the lighting machine reaches 130 
volts. The normal speed of the motor is 500 turns 
per minute, and it is regulated by altering the 
resistance of the transmission line in the following 
manner. Connected up with this line is a liquid 
rheostat by which the resistance of the line can be 
altered from a few ohms up to some thousands. 
Pure water constantly renewed is used in this 
instrument, and with it M. Deprez states that he 
has been able to open and close the 5000-volt circuit 
at Creuil twenty times a minute without damaging 
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any part of the installation. The lighting dynamos 
are driven from the motor by belts and are ordinary 
shunt wound machines calling for no special com- 
ment. They give a current of 250 amperes at 130 
volts. The etticiency of the whole electrical por- 
tion of the installation, from the generator to the 
terminals of the lighting machines, is, M. Deprez 
states, 50 per cent., but can he thinks be increased 
to 60 per cent. 


Sourn ArFrican Dramonp MInine. 


At the close of 1887 the Kimberley diamond 
mine at Kimberley, Griqualand West, had reached 
a depth of 740 ft. ; in 1888 the depth had been 
carried to 825 ft.; and in 1889 to 845 ft. No 
further depth is reported for 1890. The production 
of the mine in 1887 was 1,333,832 carats, of the 
value of 1,410,208/. In 1888 the production was 
1,332,809 carats, of the value of 1,270,873l. ; and 
in 1889, 816,135 carats, of the value of 1,132,4901. 
The aggregate production of the three years was 
accordingly 3,482,776 carats, of the aggregate value 
of 3,813,5711., giving an average of Il. 1s. 103d. 
_ carat. The whole mine is practically in the 

ands of the Central Diamond Mining Company. 
The depth reached in De Beers mine in 1887 was 
700 ft., and in 1888, 805 ft. A great development 
of the underground system took place in 1889. The 
production of De Beers mine in 1889 was 1,014,048 
carats, of the value of 1,022,878/. In 1888 the pro- 
duction was 1,003,406 carats, of the value of 
935,4441. In 1889 the output was 947,195 carats, 
of the value of 1,312,872/. It follows that the 
aggregate production of thethree years was 2, 964,649 
carats, of the aggregate value of 3,271,194/., giving 
an average of 1/. 2s. Ofd. per carat. The Dutoits- 
pan mine was worked to a depth of 400 ft. in 1887, 
to a depth of 510 ft. in 1888, and to a depth of 
800 ft. at the close of 1890. The mine passed, in 
1889, virtually under the control of the De Beers 
Consolidated Mines Company. The output in 1887 
was 696,576 carats, of the value of 987,284/. ; in 
1888, 569,013 carats, of the value of 758,464I. ; 
and in 1889, 450,336 carats, of the value of 897, 5861. 
The average production of the three years was 
accordingly 1,715,925 carats, of the value of 
2,643,3341., giving an average of 11. 10s. 97d. per 
carat for the three years. The Bultfontein mine 
had attained a depth of 460 ft. at the close of 1887, 
and 620 ft. at the close of 1888. Large amalgama- 
tions were carried out in 1889-90. The production 
of the mine in 1887 was 602,246 carats, of the value 
of 612,9631. ; in 1888, 659,887 carats, of the value of 
642,763. ; and in 1889, 541,301 carats, of the value 
of 746,817/. Theaggregate production of the three 
years was accordingly 1,803,434 carats, of the value 
of 2,002,5431., giving an average of 11. 2s. 24d. per 
carat for the three years. The St. Augustine mine 
has been worked in an intermittent fashion, and to 
a comparatively smallextent. Atthe close of 1888 
the main shaft had been carried to a depth of 
450 ft. ; in 1890 the shaft had been sunk a further 
depth of 75 ft. The production of the mine in 
1887, 1888, and 1889 was 427 carats, of the value 
of 6091., giving an average of Il. 8s. 64d. per carat 
for the three years. The Otto’s Kopje mine had 
reached a depth of 800 ft. in 1889. The produc- 
tion of this mine in 1887, 1888, and 1889 was 665 
carats, of the value of 6911., giving an average of 
ll. Os. 9$d. per carat. A certain quantity of 
diamonds is raised annually from river diggings and 
mines. This production amounted, in 1887, to 
45,365 carats, of the value of 92,706/. ; in 1888, to 
31,980 carats, of the value of 61,031 ; and in 1889, 
29,492 carats, cf the value of 78,2851. The aggre- 
gate production of the river diggings and mines for 
the three years was, accordingly, 106,837 carats, of 
the value of 232,022I., giving an average of 21. 3s. 5d. 
per carat forthe three years. Combining together 
the production of all the mines and river diggings 
for 1887, 1888, and 1889, we arrive at a grand 
aggregate of 10,074,713 carats, of the value of 
11,963,9641., giving an average of ll. 3s. 9d. per 
carat. It will be seen that the average value of the 
diamonds raised ranged from 11. 0s. 9d. per carat at 
the Otto’s Kopje mine to 2I. 3s. 5d. per carat at the 
river diggings and mines. It will be further 
observed that the production of the various mines 
has been declining of late. This would appear to 
be due not to any falling off in the supply of 
diamonds, but to measures taken for restricting 
production by the great companies which have 
resulted from amalgamations of a number of small 
undertakings. The great object with which the 
policy of amalgamation was carried out was to 





restrict production, so as to raise prices ; and this 
policy would appear to have been successful. In 
1889 the average value of the diamonds raised from 
the Kimberley mine was 11. 7s. 9d. per carat, as we 
have already indicated ; in 1887 the vorresponding 
value was only 11. 0s. 1?d. per carat. Similarly at 
De Beers mine the average value was increased from 
11. Os. 17d. per carat in 1887 to 1l. 7s. 8$d. per 
carat in 1889. At the Dutoitspan mine there was 
an advance from 1l. 8s. 4d. per carat in 1887 to 
11. 19s. 104d. per carat in 1889 ; at the Bulfontein 
mine from ll. Os. 4}d. per carat, in 1887, to 
ll. 7s. 74d. per carat in 1889 ; at the St. Augustine 
mine, from Il. 5s. 43d. per carat in 1887, to 
1l. 13s, 5d. per carat in 1889 ; at the Otto’s Kopje 
mine 19s. 43d. per carat in 1888, to 11. 10s. iha. 
per carat in 1889 ; and at the river diggings and 
mines from 2/, Os. 10}d. per carat in 1887 to 
21, 13s. 1d: per carat in 1889. It will be observed 
that the most valuable diamonds are raised from 
the river diggings and mines. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Coal and Iron Company, Limited.—The 
directors of this company have decided to recommend to 
the shareholders the payment of a final dividend for the 
year ended June 30, 1891, of 4/. per share on the A and 
C shares, and 13s. 4d. on the B. and D shares. This 
makes, with the interim dividends already paid, a full 
year’s dividend equal to 184 per cent. The dividend last 
year was at the rate of 15 per cent. 


Sheepbridge Coal and Ircn Company, Limited.—In view 
of the approaching annual meeting of the shareholders of 
this company the directors announce that they willrecom- 
mend the payment of a further dividend of 5 per cent., 
making, with the interim dividend declared last February, 
74 per cent. for the year. This is the same dividend as 
was paid by the company last year. 


Sanitary Engineering at the Yorkshire College.—The 
council of the Yorkshire College, Leeds, have unani- 
mously appointed to the post of lecturer on sanitary 
engineering, Mr. William Spinks, A.M.I.C.E., engineer 
to the Manchester and District Sanitary Survey Society, 
and of the firm of Spinks and Beever, civil engineers, of 
that city. The creation of the post is the outcome of a 
grant from the West Riding County Council in aid of 
technical education, and, in furtherance of the scheme, it 
is intended to deliver a course of evening lectures in some 
of the largest towns in the West Riding. The office was 
open to public competition. 


Iron and Coal Trade.—The state of affairs in Leeds is 
still characterised by comparative quiet. There is no 
large amount of business being done in the finished iron 
trade, and makers are not particularly well employed. 
Little animation is likewise reported in the locomotive 
department ; orders coming in but slowly, and those not 
of great moment. In the agricultural machinery de- 
— evidences of improved prospects are still de- 
ayed, but in this branch, as well as in machine tool- 
making, which also continues somewhat inactive, 
manufacturers are by no means without hope so far as the 
cut steel and iron nail trade is concerned, business is 
stated to have been about as usual both in demand and 
prices. Although the depressed condition of the iron 
market in most other J ea of the country seems to have 
had its effect upon Leeds, quotations are fairly main- 
tained. The coal trade is steady. In Sheffield the 
cutlery trade has latterly fallen off considerably but 
is now improving. This is shown by the circum- 
stance that calls for ivory and pearl scales are fewer than 
usual, and that asa rule ivory, pearl, and bone cutters 
are suffering from a scarcity of orders. Some houses, in- 
deed, are working short time. Very fewinquiries come from 
the States. Trade among Germans is on a par with that 
in Sheffield, as is shown by the fact that ivory and pearl 
handles are not sent to Germany in such quantities as for- 
merly. Cheaper kinds of goods are looking up slightly. 
Houses engaged in the silver, electro, and Britannia 
metal trades are employed full time. There is a brisk 
inquiry for Bessemer rounds and squares, and rods and 
springs, steel, are in great request. Manufacturing fuel 
is unchanged in price. There are signs, however, of an 
advance in household sorts. Best Silkstone make up to 
lls. 6d. per ton at the pits, Barnsley bed coal being 

uoted at from 9s. 6d. to 10s. 6d. Cokes and smudge are 

ifficult to get rid of. 





FOREIGN AND COLONIAL NOTES. 

Pig in the United States.—The production of pig iron in 
the United States has been greatly reduced this year. In 
the six months ending June 30 the estimated output was 
3,371,900 tons. he corresponding production in the 
first half of 1890 was 4,560,600 tons. 


The Suez Canal.—The transit revenue of the Suez 
Canal Company in July amounted to 332,400/., as com- 
pared with 229,983/. in July, 1890, and 212,476/. in July, 
1889. The aggregate revenue for the first seven mor 4 
of this year was 2,016,383/., as compared with 1 583,925i. 
in the corresponding period of 1890, and 1,629,157/. in the 
corresponding period of 1889. 

Serajevo and Metkovich Railway.—The last section of 
this line has been completed and Bosnia and Herzegovina 
have been opened to international commerce. The 
length of the line which has been completed is 319 miles; 





it comprises nine tunnels, the most considerable bein 
2160 ft. long, and nearly 30 tons of dynamite were use 
in blasting. 

Patents in the United States.—The growth of the 
American Patent Office has been very remarkable. In 
1790 three patents were issued; 100 years later the 
number was 26,292, and the applications for patents were 
41,048. The total number of patents granted during the 
100 years was 453,944, or an average of nearly thirteen 
patents for every day. 


Coal in Belgium.—The production of coal in Belgium 
last year was 20,565,960 tons. ‘lhe corresponding output 
in 1889 was 19,869,980 tons ; and in 1888, 19,218,481 tons. 


Belgian Blast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of August was 24, 
viz. : Charleroi district, 10; Liége district, 10; and Luxem- 
bourg, 4. The number of furnaces out of blast in Bel- 

ium at the same date was 22, viz., Charleroi district, 16; 
iége district, 6 ; and Luxembourg, none. 


A New Zealand Lighthouse.—The New Zealand Govern- 
ment is considering the question of erecting a lighthouse 
on Stephen’s Island, Cook Straits. 


Water in South Australia.—A return, laid before the 
South Australian Assembly, shows that the total cost of 
the water works supplying the Adelaide water district 
has been 94,4271. The municipalities, &c., to which the 
water is supplied, include in the aggregate 37,422 rateable 
assessments of an assessed annual value cf 944,345/. The 
amount of water rates collected for the year ending June 
30, 1890, was 53,8357. 


American Agricultural Implements.— Western American 
cities report extraordinary sales of agricultural machinery, 
the demand having been stimulated by heavy crops. The 
specialities are reapers, mowers, and binders. 


American Locomotive Buildirg.—The Cooke Locomo- 
tive Works at Paterson, New Jersey, which closed some 
weeks since, owing to lack of business, have resumed with 
about 1500 workpeople, large orders having been received 
from western per im for locomotives. The stockholders 
of the New York Locomotive Works, Rome, New York, 
have voted to increase the capital of the undertaking from 
60,0007. to 80,0002. 


American Natural Gas.—Producers of natural gas in 
Pittsburg inform their customers that there will be no 
lack of gas during the coming winter. One of the prin- 
cipal producers is putting down thirty-two new wells. 
Prices may, however, be advanced. 


Chesapeake and Ohio Canal.—This canal has been re- 
opened, after a suspension of two years, and boats have 
commenced running with coal. 


Great Northern Telegraph Company.—The number of 
telegrams forwarded by this company in the first seven 
months of this year was 1,030,532, as compared with 
924,834 in the corresponding period of 1890, showing an 
increase of 105,698. The revenue collected by the com- 
pany to July 31 was 165,800/., as compared with 156,000I. 
in the corresponding period of 1890. 


The Corinth Canal.—There are now 1700 men and three 
steam navvies employed upon the works of this canal. 
The extraction effected since the resumption of the works 
is returned at 1,042,531 cubic metres. 


German Forests.—The forest areas of Germany are re- 
turned as follows: Prussia, 6,C00,000 acres; Bavaria, 
2,300,000 acres; Wurtemberg, 470,000 acres; Saxony, 
416,000 acres; and Baden, 235,000 acres. The net re- 
venue derived from these forests would appear to be con- 
siderable. 


German Coal Exports.—The exports of coal from Ger- 
many in the first six months of this year amounted to 
4,454,505 tons, as compared with 4,264,760 tons in the 
corresponding period of 1890, showing an increase of 
190,345 tons this year. 


German Rails for China-—It appears that 3700 tons of 
rails have been ordered in Germany for a new line which 
is about to be commenced in China. The length of this 
new line is 16} miles. 


Russian Coal.—The production of coal in the Donetz 
basin in 1889 was 3,110,058 tons, as compared with 
2,240,126 tons in 1888, showing an increase of 869,932 
tons. The figures for 1890 are not yet available. 


Coal in the North of France.—The production of coal 
in the Nord and the Pas-de-Calais in the first half of this 
year was as follows: Nord, 2,431,444 tons ; Pas-de-Calais, 
4,402,662 tons; making an aggregate of 6,843,106 tons, 
The corresponding output in the corresponding period of 
1890 was 7,010,533 tons. 


Russian Steel.—The production of steel in Russia in 
1889 is returned at 263,719 tons, as compared with 222,289 
tons in 1888, The total of 263,719 tons representing the 
production of 1889 was made up as follows: Oural, 47,131 
tons ; Central Russia, 65,756 tons; Poland, 39,155 tons ; 
Southern Russia, 16,397 tons; Northern Russia, 49,737 
tons; Siberia, 23 tons ; and Finland, 960 tons. 


Blast Furnaces in the United States.—At the commence- 
ment of July, 1891, there were 293 blast furnaces in 
activity in the United States, as compared with 336, 
July 1, 1890, and 285, July 1, 1889. The productive capa- 
city of the furnaces in blast at the commencement of 
July, 1891, was 171,115 tons per week, as compared with 
175,727 tons per week at the commencement of July, 1890, 
and 141,419 tons at the commencement of July, 1889, 


Steam Navigation at the Antipodes.—The Union Steam 
Shipping Company has absorbed the Tasmanian Steam 
Navigation Company trading between Tasmania and 
Melbourne, 
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COAL-BURNING OF ATLANTIC LINERS. 
To THE EprTor oF ENGINEERING. 

Si1r,—On page 252 (present issue) a statement with re- 
— to the comparative economy in coal-burning of the 

ity of Paris and the Majestic appears, which is incorrect. 
That statement is, that the Majestic burns 25 per cent. 
more coal than the other vessel. Asa matter of fact this 
is entirely the other way. It is said that the City of 
Paris, with Howden’s system of forced draught, burns on 
the “nes she is at present making 260 tons of coal per 
day. Taking the speed of these saauigns as about 19} 
knots (which, I consider, is a very fair average) it can be 
seen that were she to maintain 20.1 knots she would burn 
271 tons of coal per day, excluding loss of efficiency neces- 
sarily contracted in higher speed. A speed of 20.1 knots 
is that maintained by the Majestic on her first record 
sap and yet she only burned 220 tons each day. 

fer engines indicated 19,500 horse-power; whilst with 
260 tons per diem the City of Paris’s do not even indicate 
that amount. 

The promise that when the City of Paris begins to burn 
320 tons per day the White Star vessels will have to watch 
their laurels, is, I think, hardly to be believed in; for 
now that the City of Paris is so economical she could 
hardly burn coal at that rate. Her grate area is now re- 
duced to less even than the White Star boats. Coal 
could not be burnt so quickly as at the rate of 320 tons. 
The best speed the City of Paris has ever succeeded in 
keeping up for an Atlantic trip is 20.03 knots. To break 
the record she will now need to keep up over 20.35 knots. 
I doubt if she can do this. 

There is no question as to the superior economy of the 
Majestic, 

Regarding the Teutonic’s latest record, you stated that 
the distance was 2777 miles. I believe that it was 2778 
miles, as the run for the second day out was 496 miles, 
not 495 as given in your table. 

Yours faithfully, 


Monday, August 31, 1891. Wuite Star. 





MAKING CONCRETE BLOCKS WATER- 
TIGHT. 
To THE EprTor OF ENGINEERING. 

Sir,—Can you or any of your readers kindly give me the 
most improved means of treating concrete bk *ks so that 
they will perfectly resist water, as they are to beapplied in 
the construction of a tunnel ata depth of 30ft. under water? 
T have tested superficially soluble silicate and chloride of 
calcium, as recomended by Ransome, as well as numerous 
other preparations, and have arrived at the conclusion 
that any merely superficial treatment will not be effec- 
tive. Will any of your readers having large experience 
state results of material they may have used for such pur- 
oe viz., proportion of aggregates, pressure to be ap- 
plied, &c.? 

Yours faithfully, 
August, 1891, Water Susway. 





MISCELLANEA. 

In the New South Wales Legislative Assembly on 
Tuesday night, after a prolonged discussion, a motion in 
favour of protective import duties was negatived by 61 
against 47 votes. 


The formal opening of the St. Clair Tunnel under the 
Detroit River is to take place on the 19th instant. This 
tunnel is the largest yet built on the Greathead system, 
and was carried through the soft mud of the river bottom 
with surprisingly little trouble. 


The gross receipts of the twenty-three principal railways 
of the United Kingdom for the week ending August 23, 
amounted, on 16,282 miles, to 1,586,646/., and for the 
corresponding period of 1890, on 16,247} miles, to 
1,554,305/., an increase of 34} miles, or 0.2 per cent., and 
an increase of 32,341/., or 2 per cent. 


The Executive Committee of the Naval Exhibition 
have decided to invite tenders for the purchase and re- 
moval of the full-sized model of the Victory, now being 
shown at the Exhibition, at the close of the Exhibition in 
October. The number of visitors to the Exhibition last 
week was 89,878, on Saturday 26,410, making the total 
since the opening 1,594,972. 


A new system of electric traction, which has at least 
the merit of novelty, is to be tried on one of the French 
railroads. The inventor, a Mr. Heilmann, proposes to 
mag a steam engine and a dynamo on acar. The current 

rom the dynamo is to be conveyed by suitable conductors 
to the other cars, where it will drive motors attached to 
the axles of their wheels. The inventor’s idea is to 
utilise the whole weight of the train for adhesion, and he 
hopes to be able to ascend grades of 1 in 200 at a speed of 
50 miles an hour, 


Work on the Hudson River ‘funnel has been stopped 
for lack of funds. There now remain about 1600 it of 
work to be done, in the course of which the tunnel rises 
within 5 ft. or 6 ft. of the river bottom. It was proposed 
to dump a bed of clay over this thin part, of sufficient 
thickness to retain the air pressure, and to dredge it out 
again after the completion of the tunnel, so that the cross- 
section would not be permanently affected. It is thought 
that the whole of the remaining work could be finished 
in about sixteen months. 


As illustrating the advantages of electric traction for 
tramlines, the following figures from ston, Massa- 
chusetts, may be of interest. The electric cars of the 
West End Street Railway there, cost on an average 20.37 
cents to operate them per car-mile during the month of 


June last, The horse cars run by the same company cost | 





24.58 cents per car-mile. The receipts of the electric 
cars were 42.71 cents per car-mile, and those of the 
horse cars 36.85 cents. The total mileage of the electric 
cars during the month was 360,568 miles, whilst the 
horse cars ran 1,073,217 miles. 


The plans for making a tunnel through the Simplon 
and the — made to the Swiss Government on this 
subject, have just been published. The boring, which is 
19,731 metres long, will take 84 years to complete, and 
will cost 67,270,000f., while the whole of the lines will 
together require an outlay of 71,600,000f. A similar sum 
of 8,400,000f. is to be devoted to the formation of a sink- 
ing fund, bringing the grand total to 80,000,000f. Of 
this sum 30,000,000f. will be furnished by a subsidy; the 
rest will be raised, half by means of shares and half by 
mortgage, 


One of the express trains running between Berlin and 
Frankfort has been fitted with the electric light. Each 
coach has two distinct storage batteries, and the lamps 
are on two distinct circuits, so that in case of accident 
to one circuit, or on changing the batteries, the carriage 
shall not be left entirely without light. The storage 
cells are especially designed to stand rough handling, 
and have a capacity of 200 amptre-hours. Each battery 
supplies current to four 8 ieee” sped lamps for the 
compartments and to one 5 candle-power lamp in the 
lavatory. The batteries, which weigh 6 cwt. each, are 
nlaced in boxes underneath the carriage floor, and can 
be taken out and replaced very rapidly, 


Ina paper recently published in the Journal of the 
Association of Engineering Societies, Mr. Carl Gayler 
gives some results of his experience with viaducts over 
railroad tracks in St. Louis. Amongst other points he 
states that in one instance where the ironwork of a bridge 
had been much exposed to the smoke of locomotives, 
great corrosion had taken place in the plates and girders, 
which in some places were eaten away as much as } in. 
No paint has been found equal to stopping this rusting. 
As regards the approaches to such viaducts, which have 
long retaining ais, itis the practice in St. Louis to 
risk settlement in preference to building heavy founda- 
tions. Portions of these walls have settled 6 in., but the 
coping stones were simply raised and reset, the cost being 
much less than that of putting in firmer foundations in 
the first place. 


Poor’s ‘‘ Manual of the Railways of the United States” 
shows that the Middle States furnish an average of 19,660 
tons of freight per mile of road, and the Central Northern 
States 4018 tons, whilst the North-Western States and 
South-Western States furnish but 1516 and 1385 tons per 
mile respectively. In New England there are 687 in- 
habitants per mile of road, in the Middle Atlantic States 
703, in the North Central 364, in the South Atlantic 428, 
in the Gulf and Mississippi valley 563, in the South- 
Western 246, in the North-Western 182, and in the Pacific 
States 188 inhabitants per mile. During the past year 
it appears that the various American railways earned 
1,086,000,000 dols., the net earnings being 361,000,000dols. 
The passengers numbered about 1,500,000 per day, and 
nearly 2,000,000 tons of freight were carried at the same 
time. 


The new Empire route tothe Kast seems to be about to 
fulfil the promise of its promoters in bringing Japan 
within 21 days of London. The s.s. Empress of Japan 
left Yokohama at 8.45 a.m. August 19, and arrived in 
the Royal Road, Victoria, British Columbia, at 4.24 a.m. 
on August 29 where the mails were taken off and for- 
warded to Vancouver. From thence by special train they 
set out on their journey across the American continent, 
reaching Brookville, Ontario, at 9.3 on Tuesday night, 
having made the run from Vancouver, a distance of 2802 
miles 76 hours 55 jminutes, a speed of over 36 miles an 
hour, including stops. At Brookville the mails were 
transferred to the New York Central Railroad, which 
conveyed them to New York, a distance of 360 miles, in 
7 hours 2 minutes, in time for the Inman steamship City 
of New York. By this ship the mails should be in 
London on the evening of the 8th instant, so that the 
total time occupied between Japan and London will have 
been 21 days. 


The gross income of the British railways from all 
sources for 1890 was 79,948,000/., while the working ex- 
penditure was 43,188,000/., leaving 36,760,000/. as the net 
receipts of the year. This latter sum has been so far 
under the net receipts of the previous year that the pro- 
aba of net receipts to the total paid-up capital has 

allen from 4.21 per cent. to 4.10 per cent., although this 
latter percentage is above that of any one of the four years 
ending 1889. The proportion of working expenditure to 
total receipts has been 54 per cent. for 1890, as compared 
with 52 per cent. for the fom preceding years ; but this, 
while a higher percentage than has been usual in recent 
years, is not higher than the average of the three years 
ending with 1877. The principal items of increase in 
aes expenditure as between 1889 and 1890 have been 
as under: 


| 


Year 1889. 


, Increase in 
{tem. Year 1890. 1890. 





£ 
7,037,000 
11,845,000 | 
3,909,000 
13,041,000 | 


Permanent way and works 
Locomotive power. . 
Repairs and renewals 
Traffic expenses 





_ An interesting and important innovation is about to be 
introduced on the Berlin railways. On and after October 1 
the so-called zone tariff will come into force for passengers 
on the Berlin Street Railways. Up toa distance of 74 kilo- 
metres the price of a third-class return ticket will then be 





20 pfennige (2d.), and that of a second-class return ticket 
ee (3d.). The new tariff will operate within a 
district of about two German square miles, and will thus 
bring all the outlying suburbs into the zone system. The 
importance of this innovation from an economical stand- 
point will at once become ap arent. In the first place it 
means in the most favourable cases a reduction of the 
present rate of fares by about 60 per cent. Secondly, it 
will enable the working classes to take up their quarters 
in the suburbs, where the rental of small dwellings is 
much lower than in the capital, in some cases by about 
50 per cent.; and the air would be healthier and better 
than in the metropolis. Strange to say, the Administra- 
tion of the Berlin Railways has not yet assented to a 
reduction of the price of season tickets. A third-class 
season ticket for the entire Berlin district now costs 60 
marks (3/.) per annum. The public are clamorous for a 
reduction on this head to about 30 or 40 marks (30s. or 
40s.), and the Press is strongly urging the Administration 
to make that concession. 


At a recent meeting of the American Institute of 
Mining Engineers, Mr. Dawes read an interesting paper 
describing the methods by which the Chinese work the 
silver mines situated in certain remote districts of Mon- 
golia. A promising outcrop is usually the starting point 
of the work. As soon as the miners are far posime: § to be 
under cover they sink a shatt following the ore or the 
most promising indications. The galleries are about 3 ft. 
high and 2 ft. wide—just the size that a man can easily 
work in, seated on the floor or a sinall block of wood. No 
drilling is done nor is powder used, all work being done 
by hammer and chisel. The hammers are of cast iron, 
weighing 6 lb. to 8lb., with handles 6 in. long, and the 
chisels are of iron tipped with steel, sharpened at the 
forge and tempered. he hammer heads are worn in a 
short time to cup-shaped depressions, which the miners 
seem to think reduce the danger of missing the chisel- 
head. The miner always sits while at work, with his 
lamp hanging from a twig wedged across the drift in a 
convenient position. Although the work is slow the 
wages are low, and the head men, by pawning their 
clothes and straining their credit, can get through 
a good deal of unproductive ground. That which gives 
them most trouble, and ultimately stops their work, is 
water. They can handle a good deal of water after 
their own fashion when the depth is not toogreat. They 
place on an incline a series of boxes constructed of planks 
and made water-tight with a putty of oil and white clay. 
These are set in steps about 3 ft. apart, and extend to a 
point where the water will run out to the surface. On 
each of these stands a man, who, with a closely woven 
willow basket, holding about four gallons, takes the water 
from the box on which he stands and empties it into the 
one above him, and soon until it reaches the surface. 
Baling goes on rapidly, with intermissions for rest, and 
when in full work water enough runs out to fill a 3-in. 
-. This is the hardest work in the mine, and is done 

y balers, who are deemed inferior to the miners. 





AMERICAN PROJECTILES.—The United States Navy De- 
partment has received another instalment of 6 in. and 8 in. 
armour-piercing projectiles, under a contract with the 
Carpenter Steel Company of ading, Pennsylvania, 
Tests of these projectiles have been attended with satis- 
factory results, 


Victor1AN Minina.—The yield of gold in Victoria 
during the last quarter is estimated to have been 134,364 
0Z., Pf which about two-thirds were obtained from quartz 
mining. There are appearances of increased activity in 
Victorian gold mining. Coal mining is reported to have 
advanced a stage, and a greater extent of tin country has 
been discovered. 


THE FRENCH IN ARGENTINA.—The report of the Council 
of Administration of the French Province of Santa Fé 
Railway Company for the financial year ending June 30, 
1891, is not at all cheerful reading. The company had 
raised at that date 400,000/. by shares, and 3,312,400/. by 
obligations, or 3,712,400/. in all. The net profit realised 
on revenue account for the year was only 17,967/. The 
Fives-Lille Company has done a considerable amount ot 
work for this undertaking. 


SoutH AFRICAN Raitways.—The expenditure made on 
capita] account upon the Cape Government railways to 
the close of 1890 was 15,687,517/. The interest paid on 
loans contracted to provide for this expenditure to the 
close of 1890 amounted to 5,967,795/. The net revenue 
collected upon the lines to the same date was 4,635,908/. 
The amount which the Cape Government had to advance 
to complete the amount required for interest to the close 
of 1890 was accordingly 1,331,887/. 


New Soutu Watss Rattways.—Mr. Eddy, Chief Com- 
missioner for Railways in New South Wales, has laid 
before a Royal Commission on city and suburban rail- 
ways an alternative to the Hyde Park scheme for the ex- 
tension of railway communication from Redfern into 
Sydney. This proposal is to construct a large terminal 
station for long-distance traffic on the site of the Benevo- 
lent Asylum, and to lay down four lines therefrom into 
the city as far as King-street, where a large station will 
be erected. From this point two lines are taken down to 
a terminus at the Circular Quay, and the remaining lines 
are continued round to the eastern suburbs. It is esti- 
mated that the undertaking will cost about 2,00),C00/. 
After deliberation the commission carried a resolution 
adopting this scheme for recommendation to the Govern- 
ment. Sood Pp s is being made in duplicating the 
railway between Granville and Campbelltown. 
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STROHBACH’S WIRE ROPE-HOLDER. 

BeLow we illustrate an ingenious wire rope-holder, 
which is now being introduced into this country by 
Messrs. Thompson and Co., of 11, Queen Victoria- 
street, Westminster. The forming of a loop in a wire 
rope by splicing is a tedious and difficult operation, 
but by the device we are about to describe an equally 
secure loop can be made in a few minutes by a totally 
unskilled workman. The holder consists of a cast-iron 
block a with four holes in it, the rope is passed through 
the end of the block and out by one of the holes at the 
side. The end is then curved round to form the loop 
and passed through the other hole at the side of the 
block and out at the end as shown in the engraving. 
In this way there is a tapered space between the two 
portions of the rope in the block. A cast-iron wedge b, 
hollowed at its sides to fit the rope, is passed into this 
space, and driven home by a screwed plug d, which 
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passes through the fourth hole in the block as shown. 
When this plug is driven home it grips the rope so 
firmly against the sides of the block that it is 
impossible to draw it out. In certain instances 
it is not considered advisable to carry the end 
of the rope quite through the block, and in such 
cases a block is used in which the hole in the end is 
partially blocked, so that the rope can only pass 
throughit once. When properly made the joint is just 
as secure and its appearance is improved, but the 
plan of passing the end quite through the block 
renders it certain that the plug shall wedge the rope 
properly, whereas in the other case a careless work- 
man may not push the end of rope sufficiently far 
into the block for the wedge to properly grip it. 
To take the wear and preserve the rope, a liner of 
galvanised iron (not shown) is placed inside the loop. 
This liner can, of course, be replaced when worn 
through, and the wear of the rope entirely prevented. 
The device appears neat, and as the loop is at once 
secure, and easily made and unmade, it should prove 
useful, 








INDUSTRIAL NOTES. 

THE industrial sky is still overcast with clouds more 
or less, though there has been a slight clearance during 
the past week, some disputes having been at least 
temporarily arranged, if not altogether settled. Others 
have, however, occurred, so that we cannot boast of 
peace in so far as labour is concerrel. The strike of 
carpenters and joiners in London shows no signs of 
settlement, the last effort of the Council of Concilia- 
tion of the London Chamber of Commerce having 
failed to even bring about a meeting of the two parties 
to the dispute. The strike has now lasted nearly five 
months, at a cost in wages of over 500,000/. The 
expenditure alone has reached nearly 70,000/., of 
which nearly 50,0007. has been found by the car- 
penters and joiners alone, and about 20,000/. by other 
trades. While this dispute has been long and costly 
the bookbinders of London, in conjunction with their 
employers, have introduced the eight-hour day, with 
arrangements as to overtime, with no expense, and no 
cessation of labour. A very serious matter is reported 
over the recent tailors’ strike in the east-end of London; 
an official, it is alleged, pledged the credit of the Inter- 








national Union of Tailors, and of the London Trades 
Council, to the extent of 800/. without any authority, 
several of the east-end tradesmen being creditors. How- 
ever, it is stated that the money will be found somehow 
in order that those who supplied the goods shall not 
suffer. The serious disputes in the boot and shoe trades 
which threatened the disruption of the union have been 
arranged, the officers and the executive having with- 
drawn their resignations. 





The condition of the engineering trades throughout 
Lancashire remains generally in the same state as it 
has been for some weeks past, that is, with a tendency 
to quieten down, the new orders received not being otf 
sufficient weight to replace those that are being worked 
off in the contracts running out. In some branches, 
however, activity is being well maintained, a fair 
amount of new work being secured from time to time. 
The boilermakers are indeed exceedingly busy, a con- 
siderable weight of new orders being reported in the 
district. The effect of this has been to improve prices 
as regards boiler plates, and steel plates generally are 
firmer in price. Manufactured iron has also improved 
in price, advances being general, as a steady business 
is reported as being transacted. In the iron trade 
generally there is little animation, no active specula- 
tion being manifest, and indeed 2 want of confidence 
as to the future is observable. There is generally an 
absence of any serious disputes in any branch of the 
engineering and cognate trades, the most important 
being that of the stove-grate makers at Openshaw, 
which has not yet been finally settled. 

Although the engineering and cognate trades in 
Lancashire are pretty free from disputes, there are 
several in the cotton industries. A rather extensive 
strike in the Colne and Nelson district is imminent, 
unless a speedy settlement can be arrived at. All 
negotiations hitherto have been abortive. At Darwen 
the spinners are on strike in consequence of ‘‘ bad 
material and defective machinery.” The weavers in 
another district are on strike against deductions. The 
curious custom of the Oldham Wakes gives an inkling 
as to the prosperity of trade in the town during the 
past year. The going-off clubs have shared nearly 
80,000/., of which 15,000/. were shared by the em- 
ployés of Messrs. Platt Brothers for their annual 
holiday trips. 





The condition of trade in the Sheffield and Rother- 
ham district is fairly active, the men generally in the 
heavier branches of trades being fully employed. But 
the outlook is not so bright, as the old contracts are 
running out, while new orders of any weight do not 
come forward to replace them. The whole of the iron 
furnaces and steel works in the district are in full 
operation, and indeed it is only in some of the lighter 
industries that any artizans are out of work. Edge 
tools and plated goods are in good demand; the 
cutlery trade is rather more quiet, while the file and 
sawmakers complain of languor in demand. The 
manufacturers of mining and of agricultural instru- 
ments have their books well stocked with orders, the 
trade being busy, and sheep-shears have been in good 
demand. Generally speaking it is said that the home 
industry is slackening off, but Continental and Colonial 
transactions are of a satisfactory kind. The iron and 
steel business is extensive rather than large, that is, 
there are numerous orders rather than large orders, 
but the demand is such that stocks are not accumu- 
lating to any extent. ‘The trades of the district are 
tolerably free from labour disputes, nor are there appa- 
rently any serious anticipations of any in the near 
future. One of the chief complaints in the Sheffield 
and Rotherham district and the neigbourhood for some 
time past has been the high price of fuel; ifwe may judge 
from the report of a speech by Mr. Pickard, M.P., a 
few days ago at Crane Moor, there is not much likeli- 
hood of any abatement in the prices at present. He 
quoted Mr. J. D. Ellis as stating that there was no 
intention to lower miners’ wages, while Mr. Briggs 
stated that the coalowners wanted prices and wages to 
remain as they are. Mr. Pickard declares that some 
of the Yorkshire collieries are paying 47 per cent., 
others 25 to 28 per cent., notwithstanding the high 
wages. 

The condition of trade in the Cleveland district has 
experienced a little variation, slightly better in exports, 
but on the whole the condition is reported as being 
worse. Connall’s stores show an increase, but prices 
have remained firm, some Continental orders having 
come to hand at present rates, as a further decline 
did not seem probable. Butthe Continental demand is 
not expected to be so large as for some other seasons, 
inasmuch as the state of trade on the Continent is 
no better than, if as good as, our own. Altogether 
the finished iron and steel trades in the district are not 
encouraging, for with the decline in shipbuilding, and 
the quietening down of engineering activity, the de- 
mand will be lessened, and lower prices are antici- 
pated. As an evidence of the unfavourable condition 
of trade it is remarked that Messrs. Bolekow, Vaughan, 
and Co., in Cleveland, and the Steel Company of 





Scotland, have decided not to pay interim dividends 
this year. 

There is nothing new to report as to the Eston 
Steel Works, a large number of men being still idle 
in the district. In the shipbuilding yards and engi- 
neering and boilermaking shops there is still a good 
deal of activity, mostly however on contracts that 
are running out, new work of any weight not being 
reported. The threatened disputes of a few weeks 
ago, in connection with the enginemen, cranemen, 
and others have subsided, and the movement for an 
advance by the ironstone miners has been abandoned. 
The latter body and the quarrymen are busy organis- 
ing their forces and amalgamating. There is some 
heated disputes in the district as to the use of drilling 
machines in connection with mining, the miners 
declaring that the machines increase the output per 
man from 6 tons per day by hand drill to 10 tons per 
day by the machines. But it is too late in the day to 
organise strikes against machinery. 

The unfortunate dispute at Wolverhampton, ad- 
verted to in last week’s Industrial Notes, in connec- 
tion with the iron sheet trade, has been temporarily 
arranged, pending arbitration. The dispute in reality 
was between different sections of the workmen, rather 
than with the employers, the rollers and other first 
hands having attempted to throw the chief portion of 
the reduction in wages at the three large works in the 
district upon the underhands; the latter resenting this 
step suddenly left their work, and refused to restart 
until the respective terms and proportions were settled. 
The representatives of the workmen at the Midland 
Wages Board, supported by the representative of the 
North of England Conciliation and Arbitration Board, 
and the officials of the Iron and Steel Workers’ Asso- 
ciation, convened a delegate meeting of the represen- 
tatives of the workmen, and the members of the Sheet 
Committee, to take the whole subject into considera- 
tion, when reports were made as to the adoption of 
the new schedule of prices at the various works in 
South Staffordshire. The reports show that the sche- 
dule had been adopted throughout the district with 
but few exceptions. The meeting of delegates in- 
structed the operative members of the Sheet Com- 
mittee to press the adoption of the schedule in all 
cases, but to register the various protests as extras, 
and urge the employers to carry out the pledge given, 
by the joint action of employers and workmen, to 
enforce the schedule in its entirety throughout the 
district. The workmen met subsequently and agreed 
to resume work at the reduction for three weeks, pend- 
ing arbitration. Three arbitrators were appointed, 
one roller, one underhand, and a local gentleman as 
referee. ‘The terms agreed upon were in all respects 
honourable ; if the decision is in favour of the reduc- 
tion, the underhands will abide by it ; if against the 
reduction the rollers will pay the amount from the 
date of 8 i The conduct of the men is much 
commended. 





The strike of engineers and others at Messrs. 
Samuda’s shipbuilding works on the Thames remains 
in practically the same condition. The men express 
their determination to continue the struggle, while 
the firm shows no signs of giving way. The dispute 
at the Thames Iron Works also still continues, though 
it is stated that a considerable number of new hands 
are at work on the warships, about which, as regards 
outdoor and walking money, the dispute originated. 
The watchfulness of the pickets does not seem to have 
been able to prevent those applications for work. It 
is said that Mr. John Burns has been using his position 
as a member of the London County Council to visit the 
works, on the ostensible grounds of seeing that the 
work of the firm is being done by trade union work- 
men. If representatives on public bodies undertake 
this kind of work their position will become untenable. 





The Amalgamated Society of Engineers have taken 
a step which will probably have far-reaching effects, 
namely, the giving of instructions to their members 
who are in receipt of less than 5s. 8d. per day to give 
notice of their intention not to continue at work at the 
Chatham Dockyard. Nearly the whole of the fitters 
are members of the union, and if this step succeeds at 
Chatham all the other dockyards will be taken in due 
course in all cases where the men receive less than the 
standard rates of wages. 





At Southampton the platers’ labourers at the ship- 
building yards have struck for an advance of 15 per cent, 
in wages, their pay being 27s. per week. If the strike 
continues the platers will have to cease work. This 
is a strike of one section of workmen against another. 

The shipbuilders of Grangeworth have given notice 
of 5 per cent. reduction from the 3rd instant, the same 
as the reduction at Glasgow. ‘The men principally 
affected, the rivetters and borers, at once struck work, 
but the same prices and wages will rule as on the 
Clyde. 





The complaint of sweating levelled against the 
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Small Arms Factory at Birmingham has developed a 
new phase. The superintendent of the factory declines 
to take proceedings for libel against Mr. W.J. Davis, 
secretary of the Brassworkers’ Union, though rather 
encouraged to do so by the reply of the Secretary of 
State for War in the House of Commons. Recently a 
ballot of the men has been taken, the Factory versus 
Davis, when 205 voted factory, and 200 Davis. The 
latter demands inquiry. 


The Liverpool sailmakers, to the number of about 
1100, have struck work against the use of sewing 
machines for making sails. The employers say that 
unless they use machines the work will go to other 
seaports where the machines are in use. 

he Thames steamboat men are agitating for Sunday 
rest, one Sunday in a fortnight. The petition will be 
laid before the directors at their next meeting. The 
dispute of the Northfleet watermen is against a reduc- 
tion of 15 per cent. in freight. The dispute has been 
yoing on for four months, all offers of conciliation 
eing abortive. All the barges are laid up. 


The Dockers’ Union balance sheet for the first half 
of the present year has been issued. The income for 
the six months was about 8537/., the expenditure 
8500/., the balance being only 36/. 14s. 8d. Strikes 
absorbed 26101, 15s. 3d.; central office, 502/. 18s. ; 
organising agricultural labourers, 261/. 103., including 
cost of disputes. The total expenditure is divided 
into—central office, 31731, 88., and district expen- 
diture, 5326/. 12s, 9d. Legal expenses absorbed 
307/. 3s. 1d. 

The Dockers’ Union porters struck work to the 
number of nearly 800 on Friday last, against the 
‘*fellowship porters” holding license from the corpo- 
ration of the city of London. 

The quay labourers at Londonderry struck on Satur- 
day last against the employmeat of federation men by 
the Harbour Commissioners, every ship in the harbour 
being deserted in so far as the members of the union 
are concerned, 


On Monday next ‘‘ the twenty-fourth annual Trades 
Union Congress” will open its sittings in the town 
hall, Newcastle-upon-Tyne. This is the first time 
that any municipality has granted the use of its town 
hall for the purpose. In the matter of expense, the 
congress will be the richer by at least 20/., but this 
is the least important of the advantages conferred by 
the mayor and corporation. A congress held in the 
town hall of a corporate municipality, in this in- 
stance an important industrial centre, attains a 
dignity which would scarcely attach to it in a minor 
hall, however influential the gathering may be. In- 
fluential it is sure to be. In point of numbers it is 
expected to exceed that of last year, and its represen- 
tation will also be larger. Some of the old familiar 
faces will be absent, but there will be plenty of 
new blood. It is not heralded with the same 
flourish of trumpets this year, the eight-hour agitation 
having subsided in comparison with this time last 
year, except among the miners. The chances are 
indeed that the tone of the congress will be higher ; 
that it will address itself to practical questions, and 
that its proceedings will be less boisterous, There is 
some guarantee for this in the character of the presi- 
dent elect, the town itself is a further guarantee for 
business-like capacity and work. The fever heat of a 
year ago has not been maintained. The Labour Com- 
mission has cooled the ardour of some; experience 
and defeat have toned down others, and a falling 
market has damped the enthusiasm of the more militant 
of the leaders. 


In the mining districts of Yorkshire matters are 
unsettled at many of the pits, but mostly over technical 
questions of working, weighing, quantity of dirt, and 
deductions, At the South Kirby Colliery the matters 
in dispute are being mutually settled to the satisfac- 
tion of all parties. At Clayton West the owners have 
agreed to forego the reduction proposed to the evident 
satisfaction of the men. At New Haigh Moor Collier 
the question of the price list is still being agitated, 
but no decisive action has been taken. The men at 
the Low Moor Collieries are taking a ballot as to 
whether the whole of the men shall give in their 
notices and come out on strike in order to remedy cer- 
tain grievances of which they complain. A ballot is 
also being taken by the men at the Featherstone 
Manor Colliery on the question of abolishing the 
bye-laws in force. If the ballot is favourable 
14 days’ notice is to be given, and a strike will 
ensue if the bye-laws are not abolished. At the 
Topclitfe, Church-lane, and other collieries there are 
also some disputes, but these are being dealt with by 
the association, to prevent strikes if possible. One 
attempted reduction in wages of 3d. per ton is reported, 
but the association has given notice that it will be 
resisted by the full weight of the federation if per- 
sisted in. It is stated that the Yorkshire Miners’ 
association intend attacking the butty system, but 
it is said that some of the local officials and agents 





of the men are offenders in this respect; if so, the facts 
will come out. The delegates of the association go to 
the Trades Congress pledged to carry a resolution in 
favour of a miners’ eight-hour day from bank to bank. 

A curious case was recently tried at the Bury 
Police Court with respect to men being kept for hours 
in the pit, in spite of their remonstrances, under the 
40th special rule. The men summoned the employers, 
but the magistrates dismissed the case. The federa- 
tion has undertaken to press for a legal decision on the 
case by an appeal to the higher courts. 

The miners of the various districts around Man- 
chester held a great demonstration at Pendlebury, as 
they were unable to take part in that at Southport re- 
cently. Nearly 10,000 persons walked in procession, 
and Dr. Dews, a clergyman, presided at the meeting 
afterwards held. He spoke of the improved condition 
of the miners during the last forty or fifty years. 
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By Professor W. C. Roperts-Austen, B.C., F.R.S., 
President of the Section. 
(Continued from page 256.) 

THE temperature of the furnace in which the operation 
is to be performed is gradually raised, the atmosphere 
being an oxidising one. The first effect of the elevation 
of the temperature is to distil off sulphur, reducing the 
sulphides to a lower stage of sulphurisation. This sulphur 
burns in the furnace atmosphere to sulphurous petyee 2 
(SO,), and coming in contact with the material under- 
going oxidation is converted into sulphuric anhydride 
(SO,). It should be noted that the material of the brick- 
work does not intervene in the reactions, except by its 
presence as a hot porous mass, but its influence is, never- 
theless, considerable. The roasting of these sulphides 
evongal a good case for the study of chemical equili- 

rium. As soon as the sulphurous anhydride reaches a 
certain tension the oxidation of the sulphide is arrested, 
even though an excess of oxygen be present, and the 
oxidation is not resumed until the action of the draught 
changes the conditions of the atmosphere of the furnace, 
when the lower sulphides remaining are slowly oxidised, 
the copper sulphide being converted into copper sulphate 
mainly by the intervention of the sulphuric anhydride 
formed as indicated. Probably by far the greater part 
of the iron sulphide only becomes sulphate for a very brief 
a being + cae into the oxides of iron, mainly 

erric oxide, the sulphur passing off. Any silver sulphide 
that is present ound have been converted into metallic 
silver at the outset were it not for the simultaneous pre- 
sence of other sulphides, notably those of copper and of 
iron, which es the silver sulphide to become con- 
verted into sulphate. The lead sulphide is also converted 
into sulphate at this low temperature. The heat is now 
raised still further with a view to split up the sulphate of 
copper, the decomposition of which leaves oxide of copper. 
If, as in this case, the bases are weak, the eulaharis 
anhydride escapes mainly as such ; but when the sulphates 
of stronger bases are decomposed the sulphuric anhydride 
is to a great extent decomposed into a mixture of sul- 
phurous anhydride and oxygen. The sulphuric anhy- 
dride, resulting from the decompositlon of this copper 
sulphate, converts the silver into sulphate, and maintains 
it as such, just as, in turn, at a lower temperature, the 
copper itself had been maintained in the form of sulphate 
by the sulphuric anhydride eliminated from the iron sul- 
phide. When only a little of the copper sulphate re- 
Imains undecomposed, the silver sulphate begins to split 
up, and the furnace charge must therefore be immediately 
withdrawn, or the whole of the silver sulphate would be 
converted into metallic silver, partly by the direct action 
of heat alone, and partly by reactions such as those shown 
in the following equations : 

Age SO, + 4FesO, = 2Ag + 6Fe,03+SO, 
Ag, SO, + Cu,0 = 2Ag + CuSO, + CuO. 

If the charge were not withdrawn, the silver would thus 
be effectually removed from the solvent action of water, 
and the smelter’s efforts would have failed entirely. The 
charge still contains lead sulphate, which cannot be com- 
pletely decomposed at any temperature attainable in the 
roasting furnace, except in the presence of silica, and it is 
well to leave it where itis if the residue has subsequent] 
to be smelted with a view to the extraction of the nef 
The elimination of arsenic and antimony gives rise to pro- 
blems of much interest, and again confronts the smelter 
with a case of chemical equilibrium. For the sake of 
brevity it will be well for the present to limit the con- 
sideration to the removal of antimony, which ma 
be supposed to be present as sulphide. Some sul- 
phide of antimony is distilled off, but this is not its 
only mode of escape. An attempt to remove antimony 
by rapid oxidation would be attended with the danger of 
converting it into insoluble antimoniates of the metals 
present in the charge. In the early stages of the roasting 
it is therefore necessary to employ a very low temperature, 
and the presence of steam is found to be useful as a source 
of hydrogen, which removes sulphur as hydrogen sulphide, 
the gas being freely involved. The reaction 

Sb.S3 + 3H, = 3H,S + 28b 
between hydrogen and sulphide of antimony is, however, 
endothermic, and could not, therefore, take place without 
the aid which is afforded by external heat. The facts 
appear to be as follows: Sulphide of of antimony, when 
heated, dissociates, and the tension of the sulphur vapour 
would produce a state of equilibrium if the sulphur thus 
liberated were not seized by the hydrogen and removed 





from the system. The equilibrium is thus destroyed 
until the sulphide is dissociated. The general result 
being that the equilibrium of the system is continual] 
restored and destroyed until the sulphide is decomposed. 
The antimony combines with oxygen and escapes as 
volatile oxide, as does also the arsenic, a portion of which 
is volatilised as sulphide. 

The main object of the process which has been con- 
sidered is the formation of soluble sulphate of silver. 
If arsenic and antimony have not been eliminated, their 
presence at the end of the operation would be specially 
inconvenient, as they give rise to the formation of ar- 
seniate and antimoniate of silver, insoluble in water, 
which may necessitate the treatment of the residues by 
an entirely different process from that which has hitherto 
been considered. 

It will have been evident that effecting this series of 
changes demands the exercise of the utmost skill, care, 
and patience. The operations beginning at a dull red 
heat, or a temperature of some 500 deg., are completed at 
700 deg., within a range, that is, of 200 deg. Judicious 
stirring has been necessary to prevent the formation of 
crusts of sulphates, which would impede the reactions, 
and, as has been shown, an undue elevation of tempera- 
ture within a very limited range would, at any stage, 
have been fatal to the success of theoperation. It is difficult 
to appreciate too highly the delicacy of sight and tuuch 
which enables an operator to judge by the aid of rough 
tests, but mainly from the tint of the streak revealed 
when the mass is rabbled, whether any particular stage 
has or has not been reached, and it will be obvious that 
the requisite skill is acquired solely by observation and 
experiment. The technical instructor may impart infor- 
mation as to the routine to be followed, and the appear- 
ances to be observed, but scientific knowledge of a high 
order can alone enable the operator to contend with the 
disturbing influences introduced by the presence of un- 
expected elements or by untoward variations in tem- 
perature. In the training of a metallurgist it is impossible 
to separate education from instruction, and the above 
description of a very ordinary operation will show the 
intimate relations between science and practice which 
are characteristic of metallurgical operations. Practice is 
dependent on science for its advancement, but scientific 
workers too often hesitate to attack metallurgical pro- 
blems, and to devote the resources of modern investiga- 
tion to their solution, because they are not aware of the 
great interest of the physical and chemical problems 
which are connected with many very simple metallurgical 
ea. especially with those that are conducted at 

igh temperatures. 

Proceeding yet one step further, suppose that the 
copper smelter takes —— of the residual mass, con- 
sisting mainly of oxide of copper, he would smelt it with 
fresh sulphide ores and obtain, as a slag from the earthy 
matters of the ore, a ferrous silicate containing some 
small proportion of copper. The displacement of the 
copper from this silicate may be effected by fusing it with 
sulphide of iron, a fusible sulphide of iron and copper 
being formed which readily separates from the slag. By 
this reaction some 20,000 tons of copper are added to the 
world’s annual production. Proceeding a step further, 
suppose the smelter to have reduced his copper to the 
metallic state. If arsenic had been originally present in 
the ore, and had not been eliminated entirely in the 
roasting, extraordinary difficulties will be met within the 
later stages of the process, in extracting small quantities 
of arsenic which resist the smelter’s efforts. Copper, 
moreover, containing arsenic cannot be ‘‘ overpoled,” as 
the presence of arsenic hinders the reducing action of 
gases on the copper. The amount of arsenic which the 
copper smelter has to remove may vary from mere traces 
up tol per cent., and if the copper is destined for the 
use of the electrical engineer, he will insist on its being 
as pure as possible, for the presence of a trace of arsenic 
would materially increase the electrical resistance of the 
copper, and would be fatal to its use in submarine tele- 

raphy. If, on the other hand, the copper is intended 
for the maker of locomotive fireboxes, he will encourage 
the retention of small quantities of arsenic, as it is found 
to actually increase the endurance of the copper, and the 
smelter will in such a case have no inducement to employ 
the basic furnace lining which Mr. Gilchrist has offered 
him, nor will he care to use the special methods for the 
removal of arsenic with which he is familiar. It may all 
seem simple enough, but the modern process of copper 
smelting has been laboriously built up, and has a long 
and interesting pedigree which may be traced to at least 
the eighth century, when Geber described the regulus 
‘* coarse metal” as being ‘‘ black mixed with livid,” and 
our familiar ‘‘ blue metal” as being “‘of a most clean and 
pleasant violent colour,” and indicated the reason for the 
difference. : 

3. The foregoing instances have been given to indicate 
the general nature of metallurgical chemistry. It will be 
well now to show how the great advances in metallurgical 
practice have been made.in the past, with a view to ascer- 
tain what principles should guide us in the future. 

It is a grave mistake to suppose that in industry, any 
more than in art, national advance takes place always 
under the guidance of a master possessed of some new 
gift of invention, yet we have been reminded that we are 
apt to be reverent to these alone, as if the nation had been 
unprogressive and suddenly awakened by the genius of one 
man. The way for any great technical advance is pre- 
pared by the patient acquisition of facts by investigators 
of pure science. hether the investigators are few or 
many, and consequently whether progress is slow or 
rapid, will depend in no small measure on the spirit of 
the nation as awhole. A genius whose practical order of 
mind enables him to make some great invention suddenly 
arises, apparently by chance, but his coming will, in 
most cases, be found to have ‘followed hard upon” the 
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discovery by some scientific worker of an important fact, 
or even the accurate determination of a set of physical 
constants. No elaborate monograph need have reached 
the practical man, a newspaper paragraph, or a lecture at 
a Mechanics’ Institute, may have been sufficient to give 
him the necessary impulse; but the possessors of mind 
which are on wig practical, often forget how valuable 
to them have been the fragments of knowledge they have 
so insensibly acquired that they are almost unconscious 
of having received any external aid. 

The investigating and the industrial faculty are some- 
times, though rarely, united in one individual. Rapid 
advance is often made by those who are untrammelled by 
a burden of precedent, but it should be remembered that 
though the few successes, which have been attained in the 
course of ignorant practice, may come into prominence, 
none of the countless failures are seen. 

I would briefly direct attention to certain processes 
which have been adopted since the year 1849, when Dr. 
Percy presided over this section at Birmingham, a oo 
metallurgical centre. In that year the President of the 
Association made a reference to metallurgy, a very brief 
one, for Dr. Robinson only said “‘the manufacture of 
iron has been augmented six-fold by the use of the pud- 
dling furnace and the hot blast, both gifts of theory ;” 
and so, it may be added, are most of the important pro- 
cesses which have since been devised. Take the greatest 
metallurgical advance of all, the Bessemer process, which 
has probably done more than any other to promote the 
material advance of all countries. It was first communi- 
cated to the world at the Cheltenham meeting of the 
British Association, 1856. Its nature is well known, and 
I need only say that it depends on the fact that when air 
is blown through a bath of impure molten iron, sufficient 
heat is evolved by the rapid combustion of silicon, man- 
ganese, and carbon to maintain the bath fluid after these 
elements have been eliminated, there being no external 
source of heat, as there is in the puddling tin or the 
refinery hearth. We have recently been told that at an 
early and perilous stage of the Bessemer process confi- 
dence in the experiments was restored by the observation 
that the temperature of the ‘‘ blown” metal contained in 
a crucible was higher than that of the furnace in which 
it was placed. The historian of the future will not fail 
to record that the way for the Bessemer process had been 
a by the theoretical work of Andrews, 1848, and 
of Favre and Silbermann, 1852, whose work on the 
caloric power of various elements showed that silicon 
and phosphorus might be utilised as fuel, because great 
heat is engendered by their combustion. 

The basic process for removing phosphorus, a process 
of great national importance, the ba opment of which 
we owe to Thomas and Gilchrist, is entirely the outcome 
of purely theoretical teaching, in connection with which 
the names of Gruner and Percy deserve special mention. 
In the other great group of processes for the production 
of steel, those in which Siemens’ regenerative furnace is 
employed, we have the direct influence of a highly trained 
theorist, who concluded his address as President of this 
Association in 1882 by reminding us that ‘‘in the great 
workshop of nature there is no line of demarcation to be 
drawn between the most exalted speculation and com- 
monplace practice.” The recent introduction of the 
method of — by radiation is, of course, the result of 
purely theoretical considerations. 

The progress in the methods of extracting the precious 

metals has been very great, both on the chemical and 
os sides, but it is curious that in the metallur, 
of gold and silver, many ancient processes survive whic 
were arrived at empirically, a noteworthy exception being 
presented be chlorine process for refining gold, by the 
aid of which many millions sterling of gold have been 
—_— The late Mr. H. B. Miller based this process 
or separating silver from gold on the knowledge of the 
fact that chloride of gold cannot exist at a bright red 
heat. The tension of dissociation of chloride of gold is 
high, but the precious metal is not carried forward by the 
gaseous stresm, at least not while chloride of silver is 
being formed, 

The influence of scientific investigation is, however, 
more evident in that portion of the metallurgic art which 
deals with the adaptation of metals for use, rather than 
with their actual extraction from the ores. 

Only sixteen years ago Sir Nathaniel Barnaby, then 
Director of Naval Construction, wrote, “our distrust of 
steel is so great that the material may be said to be alto- 
gether unused by private shipbuilders . . . . and marine 
Fy ngs appear to be equally afraid of it.” He adds, 
“‘the question we have to put to the steelmakers is, what 
are our prospects of obtaining a material which we can 
use without such delicate manipulation and so much fear 
and trembling?” All this is changed, for, as Mr. Elgar 
informs me, in the year ending June 30 last, no less than 
401 ships, of three-quarters of a million gross tonnage, 
were being built of steel in the United Kingdom. 

Why is it, then, that steel has become the material on 
which we rely for-our ships and for our national defence, 
and of which such as ndia structure as the Forth Bridge 
is constructed? It is because side by side with great 
improvement in the quality of certain varieties of steel, 
which is the result of using the open-hearth process, 
elaborate researches have shown what is the most suit- 
able mechanical and thermal treatment for the metal ; 
but the adaptation of steel for industrial use is only 
typical, as the interest in this branch of metallur 
generally, appears for the moment to be centred in the 
question whether metals can, like many metalloids, pass 
under the application of heat or mechanical stress from a 
normal state to an allotropic one, or whether metals may 
even exist in numerous isomeric states. 

It is impossible to deal historically with the subject 
now further than by stating that the belief in more than 
one “‘ modification” is old and widespread, and was ex- 





pressed by Paracelsus, who thought that copper “‘ con- 
tains in itself its female, which could be isolated so as to 
give ‘two metals’. . different in their fusion and 
malleability ” as steel and iron differ. Within the last 
few years Schiitzenberger has shown that two moditica- 
tions of La can exist, the normal one having a density 
of 8.95, while that of the allotropic modification is only 
8.0, and is moreover rapidly attacked by dilute nitric acid 
which is without action on ordinary copper. It may be 
added that Lord Rayleigh’s plea for the investigation of 
the simpler chemical reactions has been partly met, in 
the case of copper, by the experiments conducted by V. 
H. Veley on the conditions of chemical change between 
nitric acid and certain metals. 

Bergmann, 1781, actually calls iron polymorphous, and 
says that it plays the part of many metals. ‘‘ Adeo ut 
jure dici queat polymorphum ferrum plurium simul 
metallorum vices sustinere.” Osmond has recently 
demonstrated the fact that at least two modifications of 
iran must exist. 

Professor Spring, of Liége, has given evidence that in 
cooling lead-tin alloys polymerisation may take place 
after the alloys have become solid, and it seems to be 
admitted that the same cause underlies both polymerisa- 
tion and allotropy. The phenomenon of allotropy is 


dependent upon the number of the atoms in each mole- 
cule, but we are at present far from being able to say 
what degree of importance is to be attached to the rela- 


tive distance between the atoms of a metal or to the 
‘position of one and the same atom” in a metallic 
molecule, whether the metal be alloyed or free, 
and it must be admitted that in this respect organic 
chemistry is far in advance of metallurgic chemistry. I 
cannot, as yet, state what is the atomic grouping in the 
brilliantly-coloured gold-aluminium alloy, AuAlj, which 
I have had the good fortune to discover, but, in it, the 
gold is probably present in the same state as that in which 
it occurs in the purple of Cassius, 

Much valuable information on the important question 
of allotropy in metals has already been gathered b: 
Pionchon, Ditte, Moissan, Le Chatelier, and Osmond, 
but reference can only be made to the work of the two 
latter. Le Chatelier concludes that in metals which do 
not undergo molecular transformation the electrical resist- 
ance increases proportionally to the temperature. The 
same law holds for other metals at temperatures 
above that at which their last change takes place, for 
example in the case of nickel above 340 deg., and in that 
of iron above 850 deg. 

It is probable that minute quantities of foreign matter 
which profoundly modify the structure of masses of metal 
also pa sa allotropic changes. In the case of the remark- 
able action of impurities upon pure gold I have suggested 
that the modifications which are produced may have 
direct connection with the periodic law of Mendeleeff, and 
that the causes of the specific variations in the properties 
of iron and steel may thus beexplained. The question is 
of great industrial importance, especially in the case of 
iron; and Osmond, whose excellent work I have already 
brought before the members of this Association in a lec- 
ture delivered at Newcastle in 1889, has specially studied 
the influence upon iron exerted by certain elements. He 
shows that elements whose atomic volumes are smaller 
than that of iron delay, during the cooling of a mass of 
iron from a red heat, the change of the 8, or hard variet 
of iron, to the a, or soft variety. On the other hand, 
elements whose atomic volumes are greater than that of 
iron tend to hasten the change of 8 toairon. It is, how- 
ever, unnecessary to dwell upon this subject, as it was 
dealt with last year in the address of the President of the 
Association. 

It may be added that the recent use of nickel steel for 
armour-plate and the advocacy of the use of copper steel 
for certain purposes is the industrial justification of my 
own views as to the influence of the atomic volume of an 
added element on the mechanical properties of iron, and 
it is remarkable that the two bodies, siliconand aluminium, 
the properties of which when in a free state are so totally 
different, should, nevertheless, when they are alloyed 
with iron, affect it in the same way. Silicon and alu- 
minium have almost the same atomic volumes. 

The consequences of allotropic changes which result in 
alteration of structure are Mg! pos The case of the 
tin regimental buttons which fell into a shapeless heap 
when exposed to the rigorous winter at St. Petersburg is 
well known. The recent remarkable discovery by Hop- 
kinson of the changes in the density of nickel steel (con- 
taining 22 per cent. of nickel) which are produ by 
cooling to -30 deg., affords another instance. This 
variety of steel, after being frozen, is readily magnetisable, 
although it was not so before; its density, moreover, is 
permanently reduced by no less than two per cent. by the 
exposure to cold ; and it is startling to contemplate the 
effect which would be produced by a visit to the arctic 

ions of a ship of war built in a temperate climate of 
ordinary steel and clad with some 3000 tons of such nickel 
steel armeur ; the shearing which would result from the 
expansion of the armour by the exposure to cold would 
destroy theship. Experimental compound armour-plates 
have been made faced with 25 per cent. nickel steel, but 
it remains to be seen whether a similar though lessened 
effect would be produced on the steel containing 5 to 7 


per cent. of nickel, specially studied by J. Riley, the use . 


of which is warmly advocated for defensive pu 
Further information as to the molecular condition of 
nickel steel has within the last few weeks been given by 
Mercadier, who has shown that alloying iron with 25 per 
cent. of nickel renders the metal isotropic. 

The molecular behaviour of alloys is indeed most inter- 
esting. W. Spring has shown, in a long series of investi- 
gations, that alloys may be formed at the ordinary tem- 
perature, provided that minute particles of the constituent 
metals are submitted to great pressure. 








W. Hallock has | 


recently given strong evidence in favour of the view that 
an alloy can be produced from its constituent metals with 
but slight pressure if the temperature to which the mass 
is submitted be above the melting point of the alloy, even 
though it be far below the melting point of the most 
easily fusible constituent. A further instance is thus 
afforded of the fact that a variation of either temperature 
or Bay a will effect the union of solids. It may be 
added that B. C. Damien is attempting to determine what 
variation in the melting point of alloys is produced by 
fusing them under a pressure of 200 atmospheres. Italian 
physicists are also working on the compressibility of 
metals, and F. Boggio-Lera has recently established the 
existence of an interesting relation between the coefficient 
of oubic compressibility, the specific gravity, and the 
atomic weight of metals, 

Few questions are more important than the measure- 
ment of very high temperatures, Within the last few 
years H. le Chatelier has given us a thermo-couple of 
platinum containing 10 per cent. of rhodium, by the aid 
of which the problem of the measurement of high tem- 
peratures has been greatly simplified. A trustworthy 
p rometer is now at hand for daily use in works, and the 
iberality of the Institution of Mechanical Engineers has 
enabled me toconduct an investigation which has resulted 
in the adoption of a simple appliance for obtaining, in the 
form of curves, photographic records of the cooling of 
masses of metal. A report on the subject has already 
been submitted to a committee, of which the Director- 
General of Ordnance Factories is the chairman; and Dr. 
Anderson, to whom [ am indebted for valuable assist- 
ance and advice, intends to add this new method for 
obtaining autographic curves of pyrometric measurements 
to the numerous self-recording appliances used in the 
Government factories which he controls. It has proved 
to be easy to ascertain, by the aid of this pyrometer, 
what thermal changes take place during the cooling of 
molten masses of alloys, and it is possible to compare the 
rate of — of a white-hot steel ingot at definite posi- 
tions situated respectively near its surface and at its 
centre, and thus to solve a problem which has hitherto 
been considered to be beyond the range of ordinary experi- 
mental methods. Some of the curves already obtained 
are of much interest, and will be submitted to the section. 
It is probable that the form of the curve which represents 
the solidification and cooling of a mass of molten metal 
affords an exceedingly delicate indication as to its purity. 

Professor H. E. Armstrong holds that the molecules of 
a metal can unite to form complexes with powers of co- 
herence which vary with the presence of impurity. 
Crookes by a recent beautiful investigation has taught us 
how electrical evaporation of solid metals may be set up 
in vacuo, and has shown. that even an alloy may be de- 
composed by such means. We may hope that such work 
will enable us to understand the principles on which the 
strength of materials depends. 


(To be continued.) 





THE LONDON-PARIS TELEPHONE.* 
By W. H. Presceg, F.R.S. 

1, I have already on two occasions, at Newcastle and 
at Leeds, mone this subject before Section G, and 
have given the details of the length and construction of 
the proposed circuit. I have now to report not only that 
the line has been constructed and opened to the public, 
but that its success, telephonic and petted has 
exceeded the most sanguine anticipations. Speech has 
been maintained with perfect clearness and accuracy. 
The line has proved to be much better than it ought to 
have been, and the purpose of this paper is to show the 
reason why. 

The lengths of the different sections of the circuit are 
as follows : 


miles 
London to St. Margaret’s Bay ... “ee 84.5 
St. Margaret’s Bay to Sangatte (cable) ... 23 
Sangatte to Paris ... ed ee ww. «199 
Paris underground ... 4.8 
Total 311.3 
The resistances are as follows: 

; ohms 
Paris underground ... 73 
French line ‘ 29. 
Cable ... 143 
English line 183 

Total (R) “693 

The capacities are as follows: 
microfarads, 

Paris underground ... 7 ma <a: aan 
French line... she a a aa 3.35 
Cable ... aa 5.52 
English line ... 1.32 
Total(K) ... 10.62 


693 x 10.62=7359=K R. 
n product which indicates that such should be very 


2. Trials oy Apparatus.—The preliminary trials were 
made during the month of March between the chief tele- 
graph offices of the two capitals, and the following micro- 
phone transmitters were compared : 


Ader Pencil form. 

Berliner Granular form (Hunnings). 
D’Arsonval Pencil da 

aco ‘ae os ee 

Gower- Bell Pee 


* Paper read before Section G of the British Association. 
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Post Office switch 
instrument Granules and lamp filaments. 

Roulez __... Lamp filaments. 

Turnbull ... Pencil form. 


Western Electric Granular. 


The receivers consisted of the latest form of double-pole 
Bell telephones with some Ader and D’Arsonval receivers 
for comparison. After repeated trials it was finally de- 
cided that the Ader, D’Arsonval, Gower-Bell (with double- 

ole receivers instead of tubes), Roulez and Western 
Ylectric were the best, and were approximately equal. 

These instruments were, therefore, selected for the 
further experiments, which consisted of using local exten- 
sions in Paris and London. The wires were in the first 
instance extended at the Paris end to the observatory 
through an exchange at the Avenue des Gobelines. The 
length of this local line is 7 kilometres. The wires are 
gutta-percha covered placed underground, and not suit- 
able for giving the best results. 

The results were, however, fairly satisfactory. The 
wires were extended to the Treasury in London by means 
of the ordinary underground system. ‘The distance is 
about two miles, and although the volume of sound and 
clearness of articulation were perceptibly reduced by 
these additions to the circuit, conversation was quite 
practicable. 

Further trials were also made from the Avenue des 
Gobelines on underground wires of 5 kilometres long, and 
also with some renters in Paris with fairly satisfactory 
results. The selected telephones were equally efficient in 
all cases, which proves that to maintain easy conversation 
when the trunk wires are extended to lecal points it is 
only necessary that the local lines shall be of a standard 
not lower than that of the trunk line. The experiments 
also confirm the conclusion that long distance speaking is 
solely a question of the circuit and its environments, and 
not one of apparatus. The instrumente finally selected 
for actual work were Gower-Bell for London and Roulez 
for Paris, 

3. The results are certainly most satisfactory. There 
is no circuit in or out of London on which speech is more 
perfect than it is between London and Paris. In fact, it 
is better than I anticipated, and better than calculation 
led me to expect. Speech has been possible not only to 
Paris but through Paris to sm tg and even, with 
difficulty, through Paris to Marseilles, a distance of over 
900 miles. The wires between Paris and Marseilles are 
massive copper wires specially erected for telephone busi- 
ness between those important places, 

4. Business Done.--The charge for a conversation 
between London and Paris is 8s. for three minutes’ com- 
plete use of the wire. The demand for the wire is very 
considerable. The average number of talks per day, ex- 
clusive of Sunday, is 86. The maximum has been 108. 
We have had as many calls as 19 per hour—the average is 
15 during the busy hours of the day. As an instance of 
what can be done, 150 words per minute have been 
dictated in Paris and transcribed in London by short- 
hand writing. Thus in three minutes 450 words were re- 
corded, which at 8s. cost five words for a penny. 

5. Difficulties.—The difficulties met with in long dis- 
tance speaking are several, and they may be divided into 
(a) those due to external disturbances, and ()) those due 
to internal opposition, 

(a). Every current rising and falling in the neighbour- 
hood of a telephone line within a region say of 100 yards, 
whether the wire conveying it be underground or over- 
ground, induces in the telephone circuit another current, 
producing in the telephone a sound which disturbs speech, 
and if the neighbouring wires are numerous and busy, as 
they are on our roads and railways, these sounds become 
confusing, noisy, and ultimately entirely preventative of 
speech. This disturbance is, however, completely re- 
moved by forming the telephone circuit of two .wires 
placed as near to each other as possible and twisted 
around each other without touching so as to maintain the 
mean average distance of each wire from surrounding 
conductors, the same everywhere. Thus similar currents 
are induced in each of the two wires, but being opposite 
in direction, as far as the circuit is concerned, they 
neutralise each other and the circuit therefore becomes 
quite silent. 

In England we make the two wires revolve completely 
round each other in every four poles, but in France it is 
done in every six poles. The reason for the change is the 
fact that in the English plan the actual crossing of the 
wires takes place in the span between the poles, while in 
the French plan it takes neg at the poles, This is sup- 
posed to reduce the liability of the wires to be thrown 
into contact with each other by the wind, but on the 
other hand it diminishes the geometrical symmetry of the 
wires—so very essential to insure silence. As a matter 
of fact contacts do not occur on well-constructed lines, 
and I think our English wires, being more symmetrical, 
are freer from external disturbance than those in France. 

(b). The internal opposition arises from the resistance 
R, the capacity K, and the eisctro-magnetic inertia L 
of the circuit. A current of electricity’takes time to rise 
to its maximum strength and time to fall back again to 
zero. Every circuit has what is called its time constant ¢, 
Fig. 1, which regulates the number of current waves 
which can be transmitted through it per second. This is 
the time the current takes to rise from zero to its working 
maximum and the time it takes to fall from this maxi- 
mum to zero again, shown by the shaded portions of the 
figure. The duration of the working current being im- 
material and shown by the unshaded portion. The most 
rapid form of quick telegraphy requires about 150 currents 
per second, currents each of which must rise and fall 
in ;tyth of a second, but for ordinary telephone speaking 
we must have about 1500 currents per second, or the time 
which each current rises from zero to its maximum inten- 
sity must not exceed s;45th part of a second. The time 





constant of a telephone circuit should therefore not be 
less than .0003 second. 

Resistance alone does not affect the time constant. It 
diminishes the intensity or strength of the currents only ; 
but resistance, combined with electro-magnetic inertia 
and with capacity, has a serious retarding effect on the 
rate of rise and fall of the currents. They increase the 
time constant and introduce a slowness which may be 
called retardance, for they diminish the rate at which 
currents can be transmitted. Now the retardance due to 
electro-magnetic inertia increases directly with the amount 
of electro-magnetic inertia present, but it diminishes with 
the amount of resistance of the conductor. It is expressed 


by the ratio R while that due to capacity increases 
directly, both with the capacity and with the resistance, 


and it is expressed by the product K R. The whole 
retardance, and therefore the speed of working the circuit 


or the clearness of speech, is given by the equation 
L 
K R=, 
R 7 


or 
L+K R?=Rt. 

Now in telegraphy we are not able altogether to eliminate 

L, but we can counteract it, and if we can make Rt = 0 


then 
L=-KR’*, 


which is the principle of the shunted condenser that has 
been introduced with such signal success in our Post 
Office service, and has virtually doubled the carrying 
capacity of our wires. 

f in the above equation we make L = 0 


KR=24 


This is done in telephony, and hence we obtain the law 
of retardance, or the law by which we can calculate the 
distance to which speech is possible. All my calculations 
for the London and Paris line were based on this law, 
which experience has shown it to be true. 


Fig.2. 22 
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How is electro-magnetic inertia practically elimated ? 
First by the use of two massive copper wires, and secondly 
by symmetrically revolving them around each other. 
Now IL depends on the geometry of the circuit, that 
is on the relative form and position of the different 
parts of the circuit, which is invariable for the 
saine circuit, and is represented by a coefficient \. It 
depends also on the magnetic qualities of the conductors 
employed and of the space embraced by the circuit. This 
specific magnetic capacity is a variable quantity and is 
indicated by » for the conductor and by fy for air. It 
depends also on the rate at which currents rise and fall, 


and this is indicated by the differential coefficient i 
It depends finally on the number of lines of force due to 
its own current which cut the conductor in the proper 
direction; this is indicated by 8. Combining these 
together we can represent the electro-magnetic inertia of 
a metallic telephone circuit as 


L=X (ut u) 2S x p. 
dt 


Now, 
A = 2 log i : 
a 
Hence the smaller we make the distance (d) between the 
wires, and the greater we make their diameter (a), the 
smaller becomes \. It is customary to call the value of 
# for air, and copper 1, but this is purely artificial and 
certainly not true. It must be very much less than one 
in every medium, excepting the magnetic metals, so much 
so that in copper it may be neglected altogether, while in 
air it does not matter what it is, for by the method of 
twisting one conductor round the other, the magnetisation 
of the air space by the one current of the circuit rotating 
in one direction is exactly neutralised by that of the 
other element of the circuit rotating in the opposite direc- 
tion. Now §, in two parallel conductors conveying 
currents of the same sense, that is, flowing in the same 
direction, is retarding (Fig. 2), and is therefore a positive 
quantity, but when the currents flow in opposite direc- 
tions, as in a metallic loop (Fig. 3), they tend to assist 
each other, and are of a negative character. Hencein a 
metallic telephone circuit we may neglect L in toto as I 
have done. I have never yet succeeded in tracing any 
evidence of electro-magnetic inertia in long single copper 
wires, while in iron wires the value of L may certainly 
be taken at .005 henry per mile. 

In short metallic circuits, say of lengths up to 100 


miles, this negative quantity does not appear, but in the 
Paris-London circuit this helpful mutual action of oppo- 
site currents comes on in a peculiar way. The presence 
of the cable introduces a large capacity practically in the 
centre of the circuit. The result is that we have in each 
branch of the circuit between the transmitter, say at 
London and the cable at Dover, extra currents at the 
commencement of the operation, which, flowing in oppo- 
site directions, mutually react on each other, and practi- 
cally prepare the way for the working currents. The 
presence of these currents is proved by the fact that when 
the cable is disconnected at Calais, as shown in Fig. 5, 
and telephones are inserted in series as shown at D and 
D1, s h is as perfect between London and St. Mar- 
garet’s Bay as if the wires were connected across, or as if 
the circuit were through to Paris. Their effect is pre- 
cisely the same as though the capacity of the aérial sec- 
tion were reduced by a quantity (M), which is of the 
same dimension or character as K. Hence our retardance 
equation become 
R(K-M)=t. 


Thus it happens that the London-Paris telephone works 
better than was expected. The nature of is probably 
equivalent to about .0075 @ per mile, and therefore K 
should be also about .0075 ¢, instead of .0156 @ per mile. 
This helpful action of mutual induction is present in all 
long circuits, and it is the reason why we were able to 
speak to Brussels and even to Marseilles. It also appears 
in every metallic loop, and vitiates the measurements of 
electro-magnetic inertia and of capacity of loops. Thus, 
if we measure the capacity of a loop as compared with a 
single wire, the amount per mile may be 50 per cent. 
greater than it ought to be; while if we measure the 
capacity of one branch of a circuit under the conditions 
of the London-Paris telephone line, it may be 50 per cent. 
less than it ought to be. The effect of M is shown by the 
dotted line in Fig. 1. 

Telephonic currents, that is, currents induced in the 
secondary wire of an induction coil due to the variation 
of microphonic currents in the primary wire, are not alter- 
nating currents. They do not follow the constant periodic 
law, and they are not true harmonic sine functions of the 
time. The microphonic currents are intermittent or pulsa- 
tory, and always flowin the same direction. The secondary 
currents arealsoalwaysof thesame sign, as arethe currents 
in a Ruhmkorff coil, and as are the currents in high vacua 
with which Crookes has made us so familiar. oreover, 
the frequency of these currents is a very variable quan- 
tity, not only due to the various tones of voices, but to 
the various styles of articulation. Hence the laws of 
periodic alternate currents following the sine function of 
the time fail when we come to consider microphones and 
telephones. It is important to bear this in mind, for 
nearly everything that has hitherto been written on the 
subject assumes that telegraphic currents follow this 
periodic sine law. The currents derived from Bell’s 
original magneto-transmitters are alternate and comply 
more nearly with the law. The difference between them 
and microphones is at once perceptible. Mufling and 
disturbance due to the presence of electro-magnetic 
inertia, become evident, which are absent with micro- 
phones. I tested this between London and St. Margaret’s, 
and found the effect most marked. 

7. Lightning—A metallic telephone circuit may have a 
static charge induced upon it by a thunder cloud, as 
shown in Fig. 6. Such a charge is an electric strain 
which is released when the charged cloud flashes into the 
earth or into a neighbouring cloud. If there be electro- 
magnetic inertia present the charge will surge backward 
and forward through the circuit until it dies out. If 
there be no electromotive force present it will cease sud- 
denly, and neutrality will be attained at once. Telephone 
circuits indicate this operation by peculiar and charac- 
teristic sounds, An iron wire circuit produces a long 
swish or loud sigh, but a copper wire circuit like the Paris- 
London telephone emits a short, sharp report, like the 
crack of a pistol, which is sometimes startling, and has 
created fear, but there is no danger or liability to shock. 
Indeed, the start has more than once thrown the listener 
off his stool, and has led to the belief that he was knocked 
down by lightning. 

8. The future of telephone working, especially in large 
cities, is one of underground wires, and the way to get 
over the difficulties of this kind of work is perfectly clear. 
We must have metallic circuits, twisted wires, low resist- 
ance, and low capacity. In Paris a remarkable cable, 
made by Fortin-Herman, gives an exceedingly low capa- 
city, viz., only .069 @ per mile. In the United States 
they are using a wire insulated with paper which gives 
.08 ¢ per mile. We are using in London Fowler-Waring 
cable giving a capacity of 1.8 ¢ per mile, the capacity of 
gutta-covered wire being 3 9 per mile. 





Automatic Strarting GEAR ror GAs ENGINES. — 
Messrs. Crossley Brothers, Limited, of Openshaw, Man- 
chester, inform us that they are the ae licensees for 
the starting gear for gas engines described in our last 
issue. Messrs. Barker, who, as we stated in our article, 
are fitting it to their Forward engine, hold a sub-license 
from Messrs. Crossley, to fit the gear to a total of fifty 
engines. 


Tue Russtan Navy.—The Russian shipbuilding yards 
are engaged on several ironclads and monitors. At the 
Baltic works the cruiser Rurik, of 10,000 tons capacity, 
and capable of steaming 20 knots per hour, is being built ; 
and at the Franco-Russian works, the Navarino iron- 
clad, of 9476 tons burden, is on the stocks. Another 
ironclad is being built at the new Admiralty wharf in 
St. Petersburg. At the Nevsky works an iron corvette 
and a large ice-breaker are on Bo In all, 22 ships of 





war are under way. 
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is closed on the shaft A, enter through slots into the interior of 
the shaft. Within the shaft A there is for each eccentric an 
inclined bar G, which fits between the inner ends of the bars F. 
The bar G rotates with the shaft A but can be moved longitudi- 
nally in it, and when so moved shifts the eccentric. The bars G 
are all connected by shafts 22 and couplings ; and the longitudinal 
movement for adjusting the eccentrics is imparted at one end 
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STEAM ENGINES AND BOILERS. 


13,051. C. Stuart, London. Rotary Motors. [Sd. 
10 Figs.] August 20, 1890.—A motor, according to this invention, 
comprises a wheel having a concentric annular chamber forming 
acylinder in which works a heavy piston. Against this piston 
steam is caused to impinge so as to constantly support the piston 
at one side of the wheel axis and thereby rotate the wheel. If 
the direction of motion of the wheel @ is to be that indicated by 
the arrow, Fig. 1, the plug must be placed by its hand lever / so 
as to open communication between the admission pipe 7, passages 
rand r', and cylinders b, c, whereby steam will be admitted 
thereto and will force the piston d upwards. Its weight will 
cause the wheel to revolve and the top inclined end b! will, by the 
arms 2, operate the valve u so as to shut off the steam inlet pas- 
sage w from the part b of the cylinder and open the exhaust 
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passagez y. The valve u will remain stationary while the opening 
a passes over the piston d, and when the piston is through it will 
move and renew the admission of steam into the part b of the 
cylinder, and the steam will act upon the piston which will imme- 
diately commence to close the steam inlet and open the exhaust 
passage of the other valve ul. This valve will pass the piston 

nd close the exhaust from, and open the steam inlet to, the part 
cof the cylinder, in which the steam thereby admitted will act 
upon the piston d, the valve wu will then exhaust from the part b 
of the cylinder into which the piston will pass and act, and so on, 
thus effecting the continued rotation of the wheel a. To reverse 
the motion, the plug f is turned so as to close the steam inlet to 
the passages r and 7' and open the passages s and s!, thereby 
admitting steam to the opposite face of the piston. (Accepted 
July 29, 1891). 


15,027. H. Turner, Hoylake, Cheshire, and W. and 

. D. Bayliff, Birkenhead. Piston Packings. (8. 
6 Figs.) September 23, 1890.—According to this invention oil 
under pressure is supplied to the backs of the piston rings, so 
that the pressure of the ring upon the surface of the cylinder can 
be controlled. a is the body of the piston ; p is the packing ring ; 
b are separate rings acting in connection with the ring p; and j is 
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an ordinary junk ring. cis a space between the body a and the 
rings p, into which the liquid which is used to press the rings out- 
wards is introduced. d is the piston-rod, having an aperture dl 
therein, down which the lubricating liquid is passed ; and d? isa 
tube or conduit communicating between the hole d! and the 
annular space ¢c. j! is an ordinary filling ring for filling up space 
1891)" the piston occupied by the ring p. (Accepted July 29, 


15,220. J. Howden, Glasgow. Valve Gear for 
Marine Engines. [lld. 10 Figs.) September 26, 1890.—A 
hollow countershaft A acts on the valve spindles Bl, B*, B*, a 
single eccentric El, E2, E3 acting on each valve spindle, and being 
fitted so as to slide across upon parallel surfaces on the shaft A, for 
varying the cut-off and for reversing. Each eccentric E is made 




































Fig. 2. 


















































by a slide H, connected to it by a swivel coupling, and working 
in a fixed guide £3. The slide H has fixed to it a rod H!, con- 
nected to a starting and reversing engine H2, and having at one 
part a toothed rack in gear with SoD sc on a shaft, having on 
it a handwheel H’. The shaft A isdriven by a device comprising 
a single crank J1 on the shaft C, a second crank J? on the shaft 
A, anda third single crank J? onastud K. The stud K is placed 
in such position that it and the other two are at the angles of a 
triangle of suitable form. A triangular frame L connects the 
three cranks J!, J, J3, (Accepted July 29, 1891). 


15,403. A. Bushbye, South Shields. Water Valve 
Fittings for Marine Steam Boilers, (8d. 6 Figs.) 
September 29, 1890.—A duplex valve chest A Al with a divi- 
sion web is formed on one side of the blow-down cock and 
its chest B B' having its branch E jointed to the boiler. The 
valve chests A, Al have two mushroom valves a and b, having 
separate inlet and outlet chambers a2, al', and b2, bll, with 
one common lid A? with stop-block A’, The duct al! passes 
out through a channel to a branch F, leading to the ship’s side. 
This branch F also leads under chamber b? to the inlet valve 
b1, the duct 611 of which to one port e! and port cl of the hollow 
cock and key B fitted with a gland B?, A port e? leads bya 
channel and chamber a? to the underside of the outgoing 
valve @ The cock case B! has a third port and branch e 





leading to the branch E and formed at right angles to the ports 
e', e%, leading to the valves b and a. The key B has two ports 
ce, cl, which, when turned in one direction, opens the branch E 
and port e from the boiler through the ports cl, ¢ to the port e2 
and chamber e? leading to the underside of the outlet valve a, 
which is lifted to discharge the water through the duct a1! and 
branch F to the sea, and which shuts when the pressure within 
the boiler falls. When the cock B is turned a quarter turn in the 
opposite direction it leads from the inlet valve b through the 
ports el, cl, and ce to the branch E leading to the boiler, and as 
the water has to pass up and lift this valve to fill the boiler from 
the branch F and sea, it cannot blow through the valve b, when 
the steam pressure rises, should the key be left in this position 
when filling the boiler. (Accepted July 29, 1891). 

10,653. F. Tosi, Legnano, Italy. Piston Valves for 
Tandem Engines. [6d. 2 Figs.) June 23, 1891.—This in- 
vention relates to piston valves of tandem compound engines with 





in halves and has fixed to it two bars F, which when the eccentric ! 





contiguous cylinders. Both piston valves, high and low-pressure, 
are placed in the same chamber and mounted on the sme rod. 


The high-pressure valve v is of the ordinary type. The low- 
pressure valve V is made of a peculiar form, in order to 
invert the steam passage. If it were like the high-pressure 
valve of the ordinary type, steam would act contemporarily 
on the crank side of the high-pressure and bottom’ side 
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of low-pressure piston, and vice versd, but, in this case, 
steam enters the low-pressure cylinders from annular spaces 
8, 8', outside of valve liner/. The arrows on drawing indicate 
course of steam in and out of both cylinders at the moment 
when the crank is in its bottom dead centre. (Accepted July 29, 


1891). 
10,654. F. Tosi, Legnano, Italy. Crankshaft 
Governor. [6d. 2 Figs.) June 23, 1891.—In this governor 


there is only one counterweight and one spring. An eccentric ¢ 
is cast in one piece with a circular disc d which itself is free to 
turn round a centre c at some distance from centre of crankshaft. 


fig 1 





This movement is produced according as the centrifugal force 
of the counterweight G augments or decreases with regard to the 
tension of the spring H and is transmitted from the counter- 
weight G to the disc d by means of the link 1. (Accepted July 29, 
1891 


ELECTRICAL APPARATUS. 


13,987. J., F., and G. Richards, Paris. Electricity 
Counter. (8d. 10 Figs.) Septeraber 5, 1890.—This instrument 
contains a clockwork arrangement wound up by the periodical 
action of the current on an electro-magnet ; a Watt meter which, 
by the clockwork, is at intervals brought into circuit with the 
electric conductors and a totaliser. A is the stationary part of 
the Watt meter consisting of a double bobbin of thick wire con- 
nected to the terminals B,C. The movable part of the meter is 
the bobbin E of fine wire mounted in bearings F, F!. This wire 
is connected at its one end to the wire of A, and at its other 
end to the bearings F', and by its support H to the base D. At F 
the axis has a knife-edge a resting in asupport I. At F! the axis 
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carries a piece ) through which passes an adjustable screw c 











having its point bearing in a slight hollow on the top of H. The 
index d which moves in front of the dial segment K 
and the wheel ¢, which works the totaliser, are fixed on 


the axis F as well as a counterweight L which brings the 
bobbin E back when there is no current, On the first arbor 
Jf of the counter is fixed a sleeve carrying a crossbar h, the ends 
of which, faced with leather, are caused to bear against the 
scored border of the wheele by aspring &, except when the sleeve 
is drawn back by a fork / attached to the armature of an 
electro-magnet N, the bobbin E being in that case free to take its 





deflection without moving the totaliser. When the current 
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ceases, the armature being no longer attracted, the totaliser 
becomes re-engaged with the wheel e and is moved by the amount 
through which the bobbin E has to return from its position of 
deflection. The clockwork O is wound up once every 15 seconds 
by means of an electro-magnet P, the armature of which is fixed 
onaspindle. (Accepted July 29, 1891). 


19,749. J. H. Turner, London. Electric Lamps for 
Submarine Works. (8d. 10 Figs.] December 4, 1890.—A 
metal chamber A is provided with a lens B, secured in a ring C, 
by the screwed ring D, which forces the lens against the flange 
Ci, a washer C? being interposed to make atight joint. The ring 
C screws into the mouth of the chamber A inst a washer Al, 
E is a metal reflector, supported within the chamber A Ly 
springs F. Toeach spring is affixed a spring clip F! to hold the 
bulb H of the incandescent electric lamp. On the back of 
the reflector, a boss J, formed of insulating material, is fixed to 
carry the terminals K, K from which wires L, L are led to the 


to back, are mounted upon a central pillar F capable of revolving 
upon ball bearings E, so that whilst the heated bars in one 
furnace are ow | removed, the furnace on the opposite side may 
be being refilled and made ready for use, so that when one 
furnace ie empty, the compound furnace may be revolved so as 
to bring the other furnace into position for the workmen, whilst 
the empty one may be refilled. Openings c are made in the 
framework of the furnace through which a blast of cold air is 
blown across the front of the furnace to keep the workman’s 
hands cool when taking hold of a heated bar of iron with pincers, 
such air being admitted through pipes Z to the aperture o, and 
itis put on or shut off by means of a damper U U!. Opposite to 
where the workman stands, and at a point just above the heated 
bars of iron, a jacket V is arranged through which a stream of 
cold water is continually made to pass entering in by the pipe 
W and passing out by another pipe X. (A July 22, 1891). 


13,677, J.N. Paxman, Colchester, Essex. (J. Welman, 
Hokitika, New Zealand.) Centrifugal Pumps. [8d. 2 
Figs.) August 30, 1890.—This invention relates to centrifugal 
pumps which are used for dredging sand, &c. The pump case A 
is lined with wrought-iron or steel lining plates B, which are made 
in sections and are fixed to the casing by boltsand nuts b. Sheets 
Cof rubber are placed between the lining plates B and the casing 
A, to cushion the force of any blow which the lining B may re- 
ceive from the spoil being dredged. The suction box D and also 





is operated by the spring p? and is withdrawn from action by the 
handle p®. e lever P upon the entrance platform can thus 
operate upon the wheels situate at the opposite end of the car. 
To the lever R' is connected the chain 8, which extends to the 
engine T. The chain S has an intermediate link S', and in the 
event of a disconnection of car and engine whilst in motion, the 
chain S operates the brake at the rear part of the car and by 
means of the lever R! and rod R2 actuates the reversing lever P, 
which in its action is locked with the quadrant p5 by the paw! p3 
and teeth p4. Ata certain point of the strain the link S! is caused 
to open out, the engine and car being disconnected and the car 
brought to a standstill by the brakes. The brake straps M and N 
are provided at oneend with ears m1 and ml, through which the 
rods K and L pass, the ends k! and J! of the rods being screwed to 
receive the nuts k2, 72, and 3, and 23 with locknuts k4 and /4 for 
the adjustment of the straps M and N in relation to the drums E 
and F. (Accepted July 29, 1891). 

9945. B. Doyle, H. Cooke, and C. L. Garland 
Sydney, NS.W. erating Motive Force by Com: 
pressed Air. [lld. 6 Figs.) June 11, 1891.—A charging 
cylinder (or cylinders) is used, having a movable piston operated 
on the one side by compressed air, and on the other side by a 
spring which may be intermittently compressed by actuating gear 
operated by power driven from the charging cylinder, such power 
having been first stored within the charging cylinders, and aug- 
mented and sustained by the introduction of fresh air commingled 
with the existing air in a mixing chamber by means of the com- 
bined action of air locks, air pumps, and engines. The charging 
cylinders O are in the first instance filled with air, and when the 


air has attained a force sufficient to overcome the resistance of 
the spring P! at the back of the piston B, the piston moves to a 
state of rest at the end of the cylinder. In that position the 
spring is exerting its utmost pressure until the release of some of 
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platinum loops on the lamps. The ends of the wires M, M are 
also connected to these terminals, their other ends being connected 
to the wires in the life line. A stuffing-box is formed on the 
casing, N being a recess having a gland N! screwing therein and 


compressing packing P around the sheath M'. A recess Q is pro- 





tenis 








vided in the back of the chamber A, and a piece R is secured 
therein by the bolt S and washer S'. A flange R' of U form is 

rovided on the back of the piece R to drop into a U-shaped clip 
a fixed on the diver’s corset. A space R? is left around the bolt S 
in the piece R, and the bolt is so adjusted that the lamp can be 
readily turned into any required position, while the friction of 
the parts will retainit in such position. (Accepted July 22, 1891). 


2219. E. E. Lever, Altrincham, Cheshire. Elec- 
tric Arc Lamps. (8d. 4 Figs.) February 6, 1891.—The 
lamp is of the kind wherein the carbon electrodes do not make 
contact with each other before the current is sent through the 
Jamp, and wherein a solenoid in a shunt circuit of much greater 
resistance than that of the arc circuit is employed for regulating 
the arc and serves also as a dash-pot, a resistance coil and cut-out 
magnet also being provided. In starting the lamp by turning on 
the current (with or without assisting the descent of the lever E 
by pulling down the rod N), the solenoid A becomes energised and 
attracts the core to which the lever E is connected, so that the 
armature L comes in contact with the button K! of the cut-out 





magnet KI, A circuit is then momentarily established to the 
positive terminal P, and the Jamp is cut out. The instant the 
carbons touch each other the solenoid loses its power, and 
the spring D draws up the lever E and cants the ring G, which 
grips and lifts the upper carbon-holder so as to form the arc. The 
arc is regulated by the spring D and solenoid A. If the lam 
should be out of order the current energising the solenoid will 
draw down the core and lever E with armature L, which latter 
on touching the button K' causes the lamp to be cut out, the lever 
E being held down by the magnet K, and the current passing 
through the cut-out coils and resistance coils on the next lamp 
or to the dynamo machine. (Accepted July 29, 1891). 


MISCELLANEOUS. 


12,333. E. Hollingworth, Dobcross, Yorks. (6. 
Weob, Pawtucket, RU., U.S.A.) Furnaces ior Heating 






































Rods for Boltmaking. (8d. 7 Figs.) August 7, 1890.— 
According to this invention two furnaces A and A! arranged back 

















sides of the casing A of the pump are lined with plates 
The discharge block E is made separate from the pump 
casing A so that it can be renewed when worn, and it is attached 
thereto by bolts e, e. To prevent the ingress of gritty matter into 
the stuffing-boxes F they are formed with annular spaces / be- 
tween the ends of the bushes f" and the stuffing-box F, into which 
water is forced through pipes G, the water passing through 
channels in a stream encircling the shaft H. (Accepted July 
29, 1891). 


15,051. B. Wilcox, London. (P. Hébert, Paris.) Joints 
for Pipes. (8d. % Figs.) September 23, 1890.—The connecting 
device is, according to this invention, constructed with a fork A, 
the stem of which is connected by a union joint B with one part a 
of a conducting tube. This fork A has a screw a?, enabling it to 
be screwed to a support. Another part A! of the connecting de- 
vice is provided with a spherical head C fitted so as to be movable 
inaseat. This part is connected with the other part a) of the 
conducting tube by a union joint D. A spring socket 4 for the 
part A! is fitted so as to slide in the branch 6 of the fork A at an 
angle to the stem and forms a centre of rotation. The branch 2 of 
the fork A has a passage F of the same area as the conducting 
pipes, and is provided with a removable bushing 1, screwed into 
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the branch 2. The head C has a passage F!, which when the parts 
are put together forms a continuation of the passage F, the two 
passages being so arranged that their axes coincide with the axis 
of rotation. With this arrangement the two parts A and Al! of the 
connection can be inclined relatively to each other without con- 
tracting the passage through the connection. The spherical seats 
1 and 4 are carried on both branches of the fork A. An adjustable 
spring pressure on one side of the spherical head C is provided for 
by making the corresponding seat 4 with a hollow stem 5 sliding in 
the branch 6 of the fork A, in which it is guided and retained by a 
screw 7 engaging with a groove Sin the side ofthe stem. Aspring 
9 is placed in the stem 5 under a cap 10 screwed on the branch 6 of 
the fork A and presses upon the spring with a pressure regulated 
by adjusting the cap 10. (Accepted July 29, 1891). 


15,508. E. Rothwell and J. Bentham, Rochdale, 
Tramway Brakes. (8d. 6 Figs.] October 1, 1890.—The 
brake straps M and N encircle the flanged drums E and F, which 
are fixed to the axles B and B! of the car wheels b2, b3, b4, and b5, 
The straps M and N are each connected with the pivotted lever H 


6 


at one side of the pivot of the bogie car A. The lever H 
is connected at r4 with the reversing hand lever P by the rods and 
chains R and the lever R!, which is pivotted at r2 and connected 
to the lever P by arod R2. The lever Pis mounted upon the stud 
p’, and is provided with the adjostable pawi p’ adapted to engage 
with the serrated surface y# of the fixed quadrant p5. The pawl 
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the air into the engines, when it will advance as the air is being 
used, By this means the engines, pumps K, and air locks I are 
set going, and as the various revolutions are made the air passes 
into the exhaust pipe V provided for it, from whence by an accu- 
mulation it finds its way first into the air locks and thence into 
the necting pipes attached to the valve chambers X of the air 
pumps into which it is admitted upon one side only. At this 
moment the work of compression also begins on the other side of 
the piston of the air pump, which is accomplished by the united 
force of the two cylinders combined with the pressure of the air 
on the top side of the pump piston. The oscillating slide valve in 
the chamber X begins to operate so as to cause the outflow of the 
air into the exhaust a pipe Y, whence it is conveyed to the 
mixing chamber Y}. pon its arrival within that chamber 
the piston of the air lock is depressed by a double-acting cam J, 
and a portion of the air is expelled from the mixing chamber into 
the charging cylinder 0. (Accepted July 22, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
ome paar with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 











Vancovuver.—Vancouver, British Columbia, now num- 

bers 15,000 inhabitants, and a new line of steamers to 

Japan, of which the Empress of India is pioneer, is ex- 

— to impart a further strong progressive influence. 

ancouver last year handled 15,000,000 Ib. of tea out of 

— lb. imported from Japan into the United 
8. 


Curenecto Sup Raitway.—Work on the Chignecto 
Ship op (Canada) has been suspended owing to lack 
of capital. Thirteen miles of track have been laid out of 
17 miles required ; and when completed the railway will 
effect a saving in distance of 430 miles for vessels bound 
from the United States to Quebec, Montreal, or other 
St. Lawrence ports. The railway runs across the Chig- 
necto isthmus from the head waters of the Bay of Fundy 
to Northumberland Straits, and the Canadian Govern- 





ment has subsidised the work. 
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GUNBOAT FOR THE BRAZILIAN GOVERNMENT. 
CONSTRUCTED BY MR. J. SAMUBL WHITE, COWES. 
(For Description, see Page 295.) 





























THE AMERIOAN SOOIETY OF Island contains about 1054 square miles, and to this | of the rebellion, Rhode Island sent some of the finest 
“ ‘ may be added 360 square miles of ocean. As Provi- troops put into the field, and in proportion to her 


- 
MECHANICAL ENGINEERS. dence, Newport, and Narragansett Pier absorb quite | numbers, she sent very largely. 

(By oun New York CorrEsPoNnDENT). a little of this State, there is not much left forthe} The history of this little State is a peculiar 

Tue twenty-fifth meeting of the American Society | balance, and we are not surprised that Rhode Island | one; originally it was called Providence Planta- 

of Mechanical Engineers was held this summer at | has an average population of 259 to the square mile, | tions, and continued to bear this name even to 

Providence, Rhode Island, The State of Rhode | which is very great:in thiscountry. During the war | the end of the eighteenth century. Your corre- 
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spondent has a deed by which his great-grand- 
father was granted certain lands here, in 1761, and 
they are described as in Providence Plantations. 
Roger Williams, the founder of the State, in 
1635 was politely requested by the Puritans (who 
came over to this country to worship God in their 
own way) to get out of their settlements because 
he wanted to worship God in his own way, and in 
1636 they sent to take him by force. But he was no 
fool, and not admiring the warm welcome given to 
the Salem Witches, he took French leave and 
struck up some kind of a trade with a friendly 
Indian chief, by which he probably ‘‘did” the old 
Indian pretty badly. That was what a trade meant 
between a white man and an Indian in those days. 
But the Puritans did not recognise any Indian 
rights which conflicted with their wishes ; they 
denied the old chief’s title and again requested Mr. 
Williams and his friends to ‘‘moveon.” As they 
were quite able to enforce their demand, Roger ad- 
mitted the case without argument and started again, 
bringing up this time at the site of the present city, 
which he named Providence, in honour of his pre- 
server, and as the land near by became settled, 
the name was extended and Providence Planta- 
tions given to all the vicinity, that is to what little 
‘* vicinity’ there was. The Indian tribe here 
were very large and powerful, and were called the 
Narragansetts ; they were generous and _ hospit- 
able and were kind to these poor exiles, although 
they did not worship God in the Indians’ way. 
This tribe was, moreover, very intelligent, and 
had advanced religious beliefs. To use the lan- 
guage of Roger Williams: ‘‘They have a modest 
religious persuasion not to disturb any man in their 
(his) conscience and worship.” Quite a lesson to 
our Pilgrim Fathers. The settlers seem to have 
gotten along very comfortably with the Indians, 
but the Plantations had become so attractive that 
there were white claimants for them. Massa- 
chusetts Bay Colony, Plymouth Colony, and the 
Dutch settlers in New York, all claimed jurisdiction, 
so that Roger Williams in 1643 went to England 
and obtained a charter from the Earl of Warwick, 
at that time ‘‘Governor in Chief and Lord High 
Admiral of the Colonies.” In 1645 came an Indian 
war, and the other colonies made a league leaving 
Providence Plantations out in the cold, but later 
they had to call in Roger Williams to make a treaty 
of peace with the Indians for them. There seemed 
to be a continual state of mutual squabbling among 
these various little settlements and a continual 
going over to England to get a new charter ; finally 
one was obtained from England’s great Protector 
Oliver Cromwell, and like most of his acts, it stood 
until Charles II. got out a new one. ‘The 
colony of Providence Plantations now gave way to 
that of Rhode Island and Providence Plantations. 
In 1675 the Indians became troublesome, that is, 
they failed to see why they should give up their 
lands simply because some white man wanted them, 
and as this was heresy of the rankest kind, they 
were nearly exterminated for it. Rhode Island 
was fast becoming a maritime settlement, and ships 
were plying all the waters in the vicinity of Provi- 
dence and Newport bound for England and even 
to the East Indies. 

James II., who was always on the lookout for a 
little business when it favoured his royal purse, 
decided to revoke the old charter and consolidate 
his interests in the hands of Sir Emund Andros, 
who went to Newport for the surrender of Charles 
II.’s charter. Though Rhode Island is a small 
State, they managed pretty effectually to hide it, 
and Andros came back a disappointed man. Things 
drifted along for about 100 years, the city of Pro- 
vidence constantly growing and its plucky inhabi- 
tants constantly asserting their independence of 
every one, till finally came the tax on tea and 
other commodities imposed on the colonists by 
George. The sturdy Rhode Islanders not only 
declined to pay, but set on fire the sloop of war 
sent to enforce the tax, and the next day 
no one knew who did it. In 1770, John Brown 
laid the corner stone of Brown University in Pro- 
vidence, and he would be surprised to see the fine 
buildings which now occupy the site. Later came the 
American Revolution, and Rhode Island furnished 
the greatest American general next to Washington, 
viz., General Nathaniel Greene. She also furnished 


many troops, and not a few privateers. This part 
of the country suffered so, that if it had not been 
for their pluck and the manufacture of New Eng- 
land rum, there is no knowing what would have 
ensued, They strove vigorously to revive their 





shipping interests, and succeeded. They esta- 
blished a bank and issued their own currency, all 
the time declaring they would not join the other 
States in a union, except against a common enemy, 
and refusing to send delegates to the General 
Assembly in 1787. When twelve of the thirteen 
original States had ratified the constitution and 
formed the United States of America, Rhode 
Island still declined, desiring certain absurd conces- 
sions. Finally Congress determined the island must 
stop this nonsense or else be treated as a foreign 
country, so this little State came in last of all in 
1790. The Rhode Islanders seem to have been a 
pretty independent set, and on one occasion, aslate as 
1842, set up a sort of rebellion known as the Dorr 
War, from Thos, Dorr, who claimed to be governor. 
But it was more bluster and threats than anything 
else, and his forces disappeared when the troops 
commenced to arrive. Such are a few of the ante- 
cedents of the place where the Mechanical Engi- 
neers decided to hold their meeting, and a most 
delightful meeting it proved to be. 

If any one of the members of the Society of 
Mechanical Engineers had been asked on his 
return from the recent meeting what was the chief 
and best production of Rhode Island, he would 
have promptly answered ‘‘clams,” and he would 
not-have made any mistake either. If any 
of your readers doubts this statement he has 
only to go to Rocky Point, and he will be 
convinced in half an hour, but this is anticipating. 
The pride of Providence is Brown University, 
already alluded to, and it isa just and noble pride, 
for this institution has furnished some of the 
greatest men of our nation, and it is moreover a 
pride in which the Mechanical Engineers can 
fully sympathise, for one of the founders of this 
society and its first vice-president, the late 
Alexander L. Holley, came from Brown University, 
and always spoke of it with great respect and affec- 
tion. The amount of water in Rhode Island probably 
seemed a fortuitous circumstance, and it is not sur- 
prising that Brown University was founded by the 
Baptists, and in 1764 a charter was granted and the 
corner stone of the present building was laid in 1770. 
The library building was built in 1878, but the 
university library was started in 1868 by Rev. 
Morgan Edwards, who went to England and col- 
lected books for it in 1843; the collection was 
but 10,000 volumes, but at present it contains 
70,000 and 10,000 pamphlets. There is also a pic- 
ture by Tintoretto of ‘‘ Moses Smiting the Rock” 
in this building. Sayle’s Memorial Hall was erected 
in 1881 by Hon. W. F. Sayles to the memory of 
his son, who died during his college course. It is 
built of freestone and granite and is the hand- 
somest building there. 

The illustration on page 292 shows the front 
view of the university and the various buildings 
and campus; among these buildings are Hope 
College and Manning Hall, the former being 
built by Nicolas Brown in 1832, and the latter 
by the same donor in 1834, The university has 
a number of scholarships, about 100, and is 
doing a great work in New England. The reci- 
pient of these scholarships must not incur college 
censure, and must receive at least 75 per cent. 
of the maximum marks, or he forfeits his rights, 
so one does not read often of student pranks in 
this institution, and Providence is a very quiet 
place at night. The situation of the buildings is a 
commanding one overlooking the city and bay, and 
its attendant accessories of handsome trees and well- 
kept lawns make it a most beautiful and attractive 
spot. 

Sitliace are many handsome monuments in Pro- 
vidence, one of which was erected to the sol- 
diers and sailors who fell in the last war. It 
was dedicated in 1871, and the services were 
under the charge of Major-General A. E. Burn- 
side, at one time the commander of the army 
of the Potomac. The granite work is 32 ft. 
high, surmounted by an allegorical bronze statue 
representing America, 11 ft. high. The statue has 
on a liberty cap and a crown of stars; the right 
hand is extended holding a laurel wreath, while 
the left rests on a sword and holds a wreath of 
immortelles. Below are four bronze statues, one 
at each ‘corner, and representing the four arms of 
the service ; each is in the appropriate uniform, 
representing respectively the cavalry, artillery, 
infantry, and navy. The pedestal is of Rhode 
Island granite, and the cost of the monument was 
57,000 dols. There are also, at appropriate points, an 
heroic statue of General Burnside, who is on horse- 





back, and one of Commodore O. H. Perry and the 
firemen’s statue. This will give an idea of the city 
where your correspondent landed after a delightful 
trip over the Fall River Line, whose boats have 
recently been described in the pages of ENGINEER- 
Inc. There were assembled on this occasion some 
400 members of the American Society of Mechanical 
Engineers, and as an evidence of the growth of this 
Society and the interest its members take in the 
organisation, there were more than double the 
number present than at the meetings of the Civil 
and Mining Engineers combined. 

The meetings of the Society were held in the 
Masonic Temple, St. John’s Hall. This order was 
founded in Rhode Island as far back as 1749, and 
in 1757 the charter was issued to the present body, 
so that we were surrounded by a certain atmosphere 
of antiquity and mystery, although the present 
building was a modern one and well adapted to our 
purpose. After our President had made one of 
those happy series of remarks for which he is so 
justly celebrated, Mayor Smith, of Providence, 
was introduced, and gave us a hearty welcome ; it 
might also be added the city gave us a warm wel- 
come—for the thermometer jumped up into the 
nineties, and the engineers were in a state of mois- 
ture which threatened to break out into ebullition. 
The mayor stated that the manufacturing interests 
of Rhode Island required 735,000,000 dols. of com- 
mercial exchanges for their work, and that mecha- 
nical engineering was the great pride of the city ; 
that the United States Government were making a 
channel by which the largest vessels could reach 
the city of Providence, and that already this city 
was ninth in the list as to population, that she was 
first in mechanical matters, and aspired to be the 
manufacturing metropolis of six States. 


Rope Hav.ace. 


Proceedings were now fairly inaugurated, for the 
heat was a mere bagatelle to men accustomed to an 
engine-room, so the first paper was announced, 
‘*'Two Rope Haulage Systems,” by R. van A. 
Norris, of Wilkesbarre, Pa. Although the author 
was a junior member of the Society his paper 
was full of interest. It described a system in use 
by the Susquehanna Coal Company and designed 
by their chief engineer. The following summary 
gives an idea of its scope: ‘‘The first system was 
erected in December, 1888, to take the empty mine 
cars from No. 5 breaker back to No. 4 slope. The 
cars are hoisted from the slope in trips of five 
cars each, and run by gravity to the breaker, 
where they are hoisted to the top in self-dump- 
ing cages, lowered, then bumped off and back- 
switched on to the empty track. The problem 
was to transport 600 cars per day up a grade 
varying from 1$ deg. to 7 deg., and around a 
reverse curve, for a distance of about 600 ft., while 
the coal for shaft and slope boilers, about forty 
cars per day, was hauled from the breaker across 
these tracks, so that arrangements had to be made 
to allow the mine locomotive to run to the breaker 
on the empty track. On this account, and be- 
cause of the number of switches in use, it was 
decided to run the rope overhead 10 ft. in the air 
to clear the locomotive. The rope had to be driven 
from the breaker engine, an 18in. by 48 in. plain 
slide valve engine, which was found to have ample 
power to spare, and it was considered advisable to 
have the ‘‘take-up” on the driving end. This 
was done by mounting the driving sheave on a 
truck, and driving by means of a square shaft 
sliding in a cast-iron sleeve to which the driving 
pinion was keyed, the end of the square shaft 
working in a clamp box provided with wheels 
running on an angle-iron track. The tension 
was put on the rope by an iron bucket pulling 
on a three-to-one chain tackle, the bucket being 
loaded with scrap iron. The rope was a ?-in. dia- 
meter steel hemp-centre rope, nineteen wires to 
the strand, and was driven by a plain 6-ft. sheave 
(Figs. 1 to 4), with the groove filled with Babbit 
metal, an experiment which it was thought would 
give the rope a grip without the wear on it incident 
to a V groove, and as the rope merely took a half- 
turn on the sheave some such plan was considered 
necessary. This Babbit lining has proved a com- 
plete success, the rope at first cutting it to the shape 
of the strands, but afterward wearing smooth ; it 
has shown but ;3; in. wear in two years of use, 
and only two cases of slipping are recorded; these 
occurred with a new rope freshly oiled, when an 
attempt was being made to haul a loaded car.” 

Several methods were tried in attaching the 
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ulling chain to the rope which the author described, 
but finally by cutting the rope into seven pieces 
and connecting each piece by two forged cones 
with a link between (see Figs. 5 to 7) this difficulty 
was overcome. The cones were securely leaded to 
the rope and the pulling chains hooked into the 
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links removed at the slope and sent back on the 
loaded trips to the breaker. The rope was designed 
to run 250 ft. per minute but is run at 180 ft. 

To provide for instant stoppage of the rope in 
case of accident, and whenever there were no cars 
to move, or the locomotive was passing, a Dodge 
hub friction clutch was placed on the driving shaft, 
and two #-in. hemp ropes, one for starting and one 
for stopping, were carried the full length of the 
haul and attached to the clutch lever. The second 
one was designed to carry the dirt cars from the 
Susquehanna Coal Company’s No. 6 breaker 
to the dirt plane, a distance of 600 ft., and to return 
the empty cars tothe breaker. About 500 three-ton 
cars of dirt are made daily by this breaker, and these 
are hoisted on a long plane out of the valley, and 
dumped on the other side of the mountain, where 
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space is less valuable. The driving arrangements 
were similar to those in the No. 5 breaker haul, 
except that in the large gear wheel a spring hub 
(Figs. 8 to 10) was inserted, the main wheel being 
loose on the shaft and provided with lugs which 
projected into a chambered hub keyed to the 
driving shaft, three heavy springs, each closing 
with 2000 Ib., being interposed between the lugs 
and the hub, allowing a motion of 4 ft. on the 





circumference of the 6-ft. diameter rope-driving 
wheel, to take up the shock of starting. The rope 
take-up was similar to that at No. 5 breaker, 
except that the square shaft was shorter and the 
end unsupported, allowing a ‘‘take-up” of 12 ft. 
of rope. 

The author also explained at length the various 
devices previously employed and why they failed 
to work. This paper was followed by a long discus- 
sion, the tenor of which was favourable to the 
system described by Mr. Norris. 


(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 270.) 
PuysicaL AND CHEMICAL PAPERS. 

Tue general dullness under which the Cardiff 
meeting laboured, affected also Section A, Mathe- 
matical and Physical Science, though in a dimi- 
nished degree. When the total attendance does 
not rise above 1450, crowded rooms can scarcely 
be expected. One may assign various reasons 
for the meagre attendance at Cardiff without join- 
ing the chorus of those pessimists who, pointing 
to the steady decline in the members’ lists of the 
last years, woefully predicted that the British 
Association would finally adjourn after the Edin- 
burgh meeting never to reassemble. The Cardiff 
meeting had been fixed for a decidedly awk- 
ward date, the middle of August, bisecting the 
holidays of many a scientist who would have left 
a little later for his trip or returned a little 
sooner, if the British Association had met earlier 
in August or about the middle of September. 
Then, also, it followed the Congress of Hygiene, 
which claimed many of the influential members 
who afterwards did not feel fresh enough for 
another week’s papers and conversaziones and ex- 
cursions ; it clashed with the national Eisteddfod 
at Swansea, which exercised a very natural 
attraction over the people of Glamorgan and of 
Wales in general; and it was to be followed 
by the Electrical Congress at Frankfort, which 
appears to grow in favour with English elec- 
tricians. It was known, further, that Sir Wil- 
liam Thomson, Lord Rayleigh, and many other 
popular members would not come, and that others 
would under those circumstances not honour the 
meeting with their presence. Again, the weather 
was anything but settled. 

The British Association meetings and South 
Wales have a well-earned reputation for rain, and 
the lavish showers that poured upon the visitors on 
their way to reception and section rooms, to con- 
versaziones and garden parties, and during excur- 
sions, will establish this reputation more firmly 
thanever. For the reasons we have set forth, and 
possibly for others, Messrs. Armstrong, Ewing, 
Fitzgerald, Frankland (Sen. and Jun.), Glazebrook, 
Glaishier (Sen. and Jun.), Perry, Rayleigh, Roscoe, 
Rowland, Schuster, William Thomson, Thorpe, and 
other faces familiar to Sections A and B, were absent. 
The discussions lacked vigour, though Section A at 
any rate was well provided with papers, both as 
regards quantity and quality. Most sections took a 
holiday on Saturday, where A as usual subdivided 
into a mathematical and a physical sub-section, and 
all concluded their business on Tuesday, except A, 
which managed to finish at 1.30 on Wednesday, as 
arranged, only by taking three papers as read. 
Sections A and B this year adopted an arrangement 
advocated, if we are not mistaken, first by the 
secretaries of Section B, Dr. Forster Morley and 
his colleagues, Mr. Bottomley and Dr. Nicol. 
Section A met every morning at 10 a.m., and 
closed at 1.30; Section B, less busy, commenced 
at 10.30. There was thus time for committee 
meetings at 2 p.m. (which the other sections con- 
tinue to hold at 10 a.m. before the sectional work 
at 11), and for afternoon excursions to the docks 
and works of Cardiff and neighbourhood. The 
number of works thrown open to members was not 
large, however. The list of foreign members has 
hardly been so short. America had sent most: 
Professors Cushman, of Columbia, New York; 
Field, of Cambridge ; Hale, of Chicago ; Newton, 
of Newhaven ; and Webster, of Worcester, Mass. 
Denmarkwasrepresented by Professor Frederiksen, 
of Copenhagen ; Belgium by Professor Gilson, of 
Louvain; France by Dr. Leduc, of Nantes; Ger- 
many by Professors Krause of Gottingen, Leh- 
mann of Wiirzburg, Von Richter of Breslau, and 
Firkel of Leipzig; and Spain by Don Arturo de 





Marooartu, of Madrid, who is quite a regular Asso- 
ciationist. 


PROFESSOR OLIVER Lopcr’s AppREss.—NATIONAL 
LaBoraToRY. ‘Minp anp Matter. 

The presidential address of Dr. Oliver Lodge, 
F.R.S., to Section A may be divided in three parts. 
The first part is retrospective. It refers to four 
events. The centenary of Faraday was kept in a 
happy and simple manner by a cosmopolitan 
gathering in the place so long associated with his 
work. The veteran Wilhelm Weber, who died this 
summer, the eminent colleague and friend of Gauss, 
was ‘‘one of the originators of that absolute 
system of measurements, which though still un- 
grasped in its simplicity and completeness by the 
majority of men engaged in practice, nor even, I 
fear, wholly understood by some of those engaged 
in university teaching, has done so much, and is 
destined to do still more, for the unification of 
physical science, and for a thorough comprehension 
of its range and its limitations.” The third event 
is the discovery in America of a binary system of 
stars revolving round each other in a very limited 
period and with a proximity to each other, such as 
to render their ordinary optical separation quite 
impossible. This is the discovery of the twin 
star, 8-Aurigse, by Professor Pickering and the 
staff connected with the Draper Memorial; Mrs. 
Draper could not have desired for a more bril- 
liant memorial to her late husband. The dis- 
covery is based upon Doppler’s principle, and 
singularly illustrates the absurdity of the notion 
once propounded by a philosopher that motion of 
stars in our line of sight must for ever remain un- 
known to us. The mere time of revolution of a 
satellite, compared with its distance from its central 
body, is theoretically sufficient to give information 
on this head. The explanation of the anomalies of 
Jupiter’s first satellite by Olaf Roemer in 1675, 
which gave us the first determination of the velo- 
city of light, may be regarded as an instance of 
Doppler’s principle, and Dr. Lodge took occasion 
to remark here that many mistakes made by rea- 
sonably trained candidates were more directly 
traceable to their teachers than some of the 
teachers would like to admit, the one in question 
being that the apparent time of revolution of a 
satellite of Jupiter depends on the distance of the 
earth from that planet, instead of on speed. As 
regards §8-Aurigsze, Doppler’s principle concerns 
the change in the refrangibility of light by reason 
of the motion of its source, first observed by this 
year’s President of the British Association, Dr. 
Huggins. 

The fourth event is the practical discovery of a 
physical method for colour photography. Practical 
here does not signify commercial, as it may never 
become applicable to the ordinary business of the 
photographer. The first suggestion of the method 
was probably made by Lord Rayleigh in the course 
of a mathematical paper on the ‘ Reflection of 
Light,” referring to Becquerel’s reproduction of the 
spectrum in natural colours upon silver plates. 
Sir George Stokes had studied the iridescence of 
crystals of chlorate of potash ; and Lord Rayleigh 
explained in 1887 the colours of opals and of ancient 
glass on his theory of periodic structure, which he 
subsequently illustrated with sound and a series of 
muslin discs one behind another on a set of lazy- 
tongs. Each membrane reflected an inappreciable 
amount, but successive equidistant membranes 
reinforced each other’s action, and the entire set 
reflected distinctly one definite note of wave-length 
twice the distance between adjacent muslins. Thus 
also a series of equidistant strata, each very slightly 
reflecting, would give selective reflection ; and the 
spectrum of their reflected beam would show 
a single line or a narrow band, corresponding to 
a wave-length of twice the distance of the 
strata. If then by normal reflection waves of light 
were converted into stationary waves, they would 
shake out silver in strata half a wave-length apart, 
and such strata would give selective reflection and 
show iridescence. Independently of this, Otho 
Wiener, imitating the experiments of Hertz, re- 
flected in 1889 a beam directly back on itself; and 
by interposing a very thin collodion film at extra- 
ordinarily oblique incidence, he succeeded in mag- 
nifying by the cosine of inclination the half wave- 
length, so as to get the silver deposited in strata of 
visible width and thus to photograph the inter- 
ference nodes themselves at the places where they 
were cut by the plane of the film. Then Lipp- 
mann, using a thicker film, put not obliquely but 
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normal to the light, obtained the strata within the | 
thickness of the film itself, hundreds of layers ; | 
and so employing incidence light of definite wave- | 
lengths was able to produce a stratified deposit | 
which reflected back at appropriate incidences the 
same wave-length as produced it, reproducing the | 
definite colour. ‘It is probable,” Dr. Lodge! 
remarked, ‘‘that the silver is first shaken out at | 
the ventral segments, but that the strata so formed | 
are thick and blurry. I conjecture that by over | 
exposure the deposit is nearly all mopped up again, 
traces being left only at the nodes, where the 
action is very feeble and takes a long time to occur, 
but that these residual strata, being fairly sharp, 
will be likely to give much better results.” 

Dr. Lodge then proceeded to the second part of 
his address—-a subject which he had determined to 
bring forward whenever he had a cathedral oppor- 
tunity of doingso. The occasion had come, and he 
pleaded vigorously for a National Laboratory or 
Observatory. It is not at all to weaken the sinews 
of private enterprise, but to relieve the private 
worker of much he can only undertake with great 
difficulty, expense, and sacrifice. ‘‘ Long-continued 
consecutive observations may be made by a leader 
of science, as functions may be tabulated by an 
eminent mathematician ; but if the work can be 
done almost equally well (some would say better) 
by a professional observer or computator, how great 
an economy results.” The Nautical Almanac de- 
partment of astronomy, astronometry, could not 
exist without the systematic work of the National 
Observatory at Greenwich. 
been determined with a 4-figure, perhaps a 5- 


figure accuracy ; but if we think of the list of | 


eminent men to whose severe personal labour we 


owe this result, we may ask whether the spoil is| 


worth the cost.’’ Not that the question of the fifth 
or sixth decimal is not a legitimate one. On the 
contrary, Dr. Lodge says: ‘‘ Only one thing should 
be more thought of than the fifth significant figure, 
and that is the sixth.” But there are plenty of the 
rank and file who can undertake such work, if pro- 
perly generalled and led. 
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| degrees of freedom of their molecules ? 
‘“The ohm _has| 


Paris has long had such | 
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an institution in the Conservatoire des Arts et 
Métiers, which has been able to impose the 
metrical system on the civilised world, and which 
can point to the classical determinations of Reg- 
nault. 

Berlin is starting a similar or a more ambitious 
scheme for a permanent national physical insti- 
tute. England—Dr. Lodge thinks—should do the 
same. It possesses the Meteorological and Magnetic 
Observatory at Kew, in whose inauguration the 
British Association took so large a part; and the 
Electric Standardising Laboratory of the Board of 
Trade, a still closer approximation to Dr. Lodge’s 
Physical Observatory, aiming at the highest quan- 
titative work in all branches of physical science. 
The National Laboratory would also be the cus- 
todian of our standards; ‘‘else perhaps some 
day our standard ohm may be buried in a 
brick wall at Westminster.” It would intrust 
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a central author, from which infallible dicta were 
to be issued. But it must rest with the workers 
of the future to see that they permit no such 
shackles. 

The latter and larger half of Dr. Lodge’s address 
was devoted to a topic as yet beyond the pale of 
scientific orthodoxy. He took the risk of intro- 
ducing a rather ill-favoured and disreputable-look- 
ing stranger, in the belief and assured conviction 
that he is not at all a scamp, and that his: present 
condition is as much due to our long-continued 
neglect as to any inherent incapacity for improve- 
ment in the subject. Considering that Dr. Lodge 
has himself conducted some very careful experi- 
ments on what is commonly called thought-trans- 
ference and cognate’ matters—though he does not 
know whether this term be quite suitable—one 
cannot help wondering at the extreme guardedness 


/and diplomatic reserve of his remarks, at this stage 


the routine work to competent observers, and leave | 


the original investigator freehand. There are 


many researches which cannot possibly be con- | 


ducted by an individual, because forty and fifty 
years is not long enough for them. Similar ex- 
periments on the properties of materials, the 
elasticity of metals, for instance, the effect of time 
on molecular arrangement ; the influence of long 
exposure to light, heat, and mechanical vibrations. 
‘* Does the permeability of soft iron decay with age? 
Do gases cool themselves when adiabatically pre- 
served by reason of imperfect elasticity or too many 
Unlikely, 
but not impossible. And a multitude of other 
experiments, especially applicable to substances in 
the solid state, which is more complicated and has 
been less investigated than either the liquid or the 
gaseous ; a state in which time and past history 
play an important part.” Dr. Lodge thinks that 
for such investigations a National Laboratory is 
the only appropriate place. In most college labora- 
tories, under varying conditions, continuity of in- 
vestigation is hopeless. There is, however, one 
evil to be feared, if ever the National Labora- 
tory were allowed to impose on outside workers as 





of his address at any rate. He has convinced him- 
self, like many others have, that a method of com- 
munication exists between mind and mind, irre- 
spective of the ordinary channels of consciousness 
and the known organs of sense. Well, then, a 
prima facie case has been established, and it is the 
province of science to investigate whether this com- 
munication be through some unknown organ, or 
through some direct physical influence upon the 
other, or in some still more subtle manner. ‘‘ But 
we are afraid of each other, and still more of our- 
selves. We have great respect for the opinions of 
our elders ; we find the matter distasteful to them, 
so we are silent.” Galileo refrained from teaching 
the theory of Copernicus in its early days, because 
he thought he had better get more fully settled in 
his university chair before evoking the storm of 
controversy which the abandonment of the 
Ptolemaic system would arouse. And Dr. Lodge 
had one particular reason for being on his guard. 
He spoke, though as a private individual, from the 
presidential chair, and he was anxious to prevent 
quacks and professional exhibitors from making 
capital out of an utterance by the mouthpiece of a 
section of the British Association. The field, the 
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exploration of which is so dangerous and so dis- 
tasteful to many, is the border-land of physics and 
psychology. 

“*T might call it the connection between life and 
energy; or the connection between mind and 
matter. It is an intermediate region, bounded on 
the north by psychology, on the south by physics, 
on the east by physiology, and on the west by 
pathology and medicine. An occasional psycho- 
logist has groped down into it and become a meta- 
physician. An occasional physicist has wandered 
up into it and lost his base, to the horror of his 
quondam brethren. Biologists mostly look at it 
askance, or deny its existence. A few medical 
practitioners, after long maintenance of a similar 
attitude, have begun to annex a portion of its 
western frontier. The whole region seems to be 
inhabited mainly by savages, many of them, so far 
as we can judge from a distance, given to gross 
superstition. It may, for all I know, have been 
hastily traversed and rudely surveyed by a few 
clear-eyed travellers ; but their legends concerning 
it are not very credible, certainly are not be- 
lieved.” 

It has been left too long to the metaphysicians 
who explored it with insuffivient equipment, who 
may have seen more than we gave them credit for, 
but appear to have guessed far more than they 
saw. The relation of life to energy is not under- 
stood. ‘Life is not energy, and the death of an 
animal affects the amount of energy no whit ; yet 
a live animal exerts control over energy while a dead 
one cannot. The transfer of energy is accounted 
for by the performance of work; the guidance of 
energy needs no work, but demands force only. 
What is force? And how can living beings exert 
it in the way they do? As automata, worked by 
preceding conditions--that is, by the past—say the 
materialists. Are we so sure that they are not 
worked by the future too? In other words, that 
the totality of things, by which every one must 
admit that actions are guided, includes the future 
as well as the past, and that to attempt to reduce 
those actions from the past only will prove im- 
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possible.” ‘‘ A luminous and helpful idea is that 
‘time’ is but a relative mode of regarding things ; 
we progress through phenomena at a certain de- 
finite pace, and this subjective advance we inter- 
pret in an objective manner, as if events necessarily 
happened in this order and at this precise rate. 
But that may only be one mode of regarding them. 
The events may be in some sense existent always, 
both past and future, and it may be we who are 
arriving at them, not they which are happening.” 
As ourarriving would also be, we suppose, one of 
the events, we confess we do not understand Dr. 
Lodge. He quotes the analogy of a traveller in a 
railway train. If he could never leave the train, 
nor alter its pace, he would probably consider the 
landscapes as necessarily successive, and would be 
unable to conceive their co-existence. Further, the 
analogy of a solid cut into sections. ‘‘ We recog- 
nise the universe in sections, and each section we 
call the present. It is like a string of slices cut by 





a microtome ; it is our way of studying the whole. 
| But we may err in supposing that the body only 
| exists in the slices which pass before our micro- 
|scope in regular order and succession. We per- 
|ceive, therefcre, a possible fourth dimensional 
| aspect about time, the inexorableness of whose flow 
| may be a natural part of our present limitations. 
And if once we grasp the idea that past and future 
/may be actually existing, we can recognise that they 

may haveacontrollinginfluence onall present action, 


and the two together may constitute ‘the higher | 


plane,’ or the totality of things, after which, it seems 
to me, we are impelled to seek in connection with the 
directing of force or determinism and the action 
of living beings consciously directed to a definite 


and preconceived end.” ‘‘Inanimate matter,” Dr. | 


Lodge continues, ‘‘is controlled by the vis a tergo ; 
it is operated on solely by the past ;” and he adds in 
anote: ‘‘ This is, of course, not assertion, but sug- 
gestion. It may be erroneous to draw any such 


distinction between animate and inanimate.” Given | 
certain conditions of inanimate matter and the | 


effect in due time follows. Given certain condi- 
tions and the actions of animate beings cannot cer- 
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tainly be predicted ; they have a sense of option 
and free will. This reads perfectly plausible ; but 
why does Dr. Lodge continue: ‘ Either their 
actions are really arbitrary and indeterminate— 
which is highly improbable—or they are controlled 
by the future as well as by the past.” The intro-. 
duction of a controlling influence exercised by the 
future does not render the question any clearer 

After reminding us, then, that we neither understand 
force, nor the mechanism by which it is exerted, 
Dr. Lodge returns to somewhat firmer ground and 
expresses himself perfectly convinced that thought 
may be excited in the brain of another person 
not only by a pre-arranged code called lan- 
guage, or by writing, or by other recognised 
ways, but also by an immaterial (perhaps an 
ethereal) medium of communication. The trans- 
mission of life he likens to a transmission of 
magnetism, a vibration from one disturbing others 





{even though they be distant 92,000,000 miles. 


There is thus, apparently, a direct action of mind 
on mind, and possibly an action of mind on matter. 
The old commonplace action of matter on mind he 
does not touch upon until the very last, when he 
declared it to be possible that matter may react 
on mind in a way we can at present only dimly 
imagine, and that the barrier between the two may 
gradually melt away. One may hesitate and 
tremble to contemplate this controlling influence of 


|the future. But one cannot hesitate to admit with 


Dr. Lodge that these matters demand inquiry, and 
that it is the duty of physical science or natural 
philosophy in its widest sense, the king of sciences, 
here as elsewhere, to lead and not to follow, if 
biologists hang back; and one will share Dr. 
Lodge’s faith in the intelligibility of the universe. 
The operations of a chemist, if conducted in a hap- 
hazard manner, would be an indescribable medley 


| of effervescences, precipitations, changes in colour 


and substance ; but, guided by a thread of theory, 
the processes fall into a series, they become fairly 
intelligible, and any explosion or catastrophe is 
capable of explanation too. This doctrine of ultimate 
intelligibility should be pressed into other depart- 
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ments too. We are beginning to grapple with the 
nature of disease, mental aberrations, and abnor- 
malities of hypnotism, duplex personality, and 
allied phenomena, long ridiculed. ‘‘If there is a 
puzzle about free-will, let it be attacked ; puzzles 
mean a state of half-knowledge. What we know 
is as nothing to that which remains to be known. 
This is sometimes said as a truism ; sometimes it 
is half doubted. To me it seems the most literal 
truth, and that if we narrow our view to already 
half-conquered territory only, we shall be false to 
the men who won our freedom, and treasonable 
to the highest claims of science.” 

That Dr. Lodge would in his address boldly 
approach the problems of psychology was known 
to his friends. To the majority of his audience, 
however, who had looked forward probably to some 
review or a further communication on Dr. Lodge’s 
own work, delivered in his own vigorous matter-of- 
fact style, both the eloquence and the nature of his 
address were a surprise. In proposing the cus- 
tomary vote of thanks, coupled with the request 
which is equally a matter of routine, that the 
President ow his address to be printed—printed 
copies having already been handed to the prin- 
cipal members—-Professor Carey Foster warmly 
advocated this belief in the intelligibility of 
the universe ; it was for the sake of instituting 
this belief that science should be a subject of 
general education, not for the sake of a few laws 
or facts. Dr. Johnstone Stoney concurred, and 
went further. There is something of the earnest 
and yet mystical philosopher in him, and though 
he generally presents papers full of abstruse mathe- 
matics, the section was not surprised when he 
affirmed his belief that causation does not arise 
from the past only, but also from the future, 
and that the course of time may move in either 
direction. 

Dr. Lodge, in briefly acknowledging the vote of 
thanks, warned his friends who had been favoured 
with copies of his address, that the printed address 
was not quite exact, and that he was preparing a 
revised report for Nature, to which we therefore 
refer our readers. 


ACTIONS OF PLANETS UPON COMETS. 


Professor Newton, the distinguished astronomer 
of Yale College, New Haven, Conn., had had no 
notice that his paper, ‘‘The Action of a Planet 
upon small Bodies Passing near the Planet, with 
Special Reference to the Action of Jupiter,” would 
come on at once, and had therefore to content 
himself with giving what he remembered. 
Twelve years ago he had read a similar paper at 
the Sheflield meeting, and induced by Tisserand 
and others, who proceeded on different lines, he 
has recently developed his formulee, and presented 
the result of his investigations to the American 
Association of Science at Boston, 1890. Three 
variables enter into his formula; the inclination of 
the two orbits, of the planet and the small body 
or comet approaching it; the distance of the 
two atthe nearest approach of their orbits, and the 
actual distance of the planet from that point of 
nearest approach. Ifthese are known, the formula 
gives the new major axis of the comet’s orbit, half 
the diameter of the earth’s orbit being taken as 
unity. When both planet and comet move in 
approximately the same plane, Jupiter with its 
enormous bulk will exercise a very powerful action 
upon the comet, bending it off its path, shortening 
or lengthening its orbit, or throwing it altogether 
out of our system. If the two follow one another, 
the perturbation will result in shortening the period 
of thecometto lessthan that of Jupiter(twelve years) 
according to the distance ; if they meet, moving to- 
wards one another, the opposite will take place, the 
orbit being prolonged ; and in the improbable case of 
their moving in exactly opposite directions, the 
comet’s orbit will be turned into a hyperbola, that 
is to say, the comet will not visit our solar system 
again, unless from accidental circumstances. If they 
meet at angles of 10 deg. and 170 deg. respec- 
tively, in the same or opposite directions, there will 
be shortening in the former instance and lengthen- 
ing in the latter, the maximum possible being an 
ellipse of half major axis 206, corresponding to a 
period of 25,000 years. But the formula also tells 
us what will be the fate of the 1000 million comets 
which are assumed to approach Jupiter from space 
within a year. Kepler, Sir Robert Ball remarked 


afterwards, already believed in 1000 million times 
as many comets as there are fish inthesea. Modern 
astronomers do not accuse him of gross exaggera- 





tion; hence we may accept the above 1000 millions. 
Now of those Professor Newton calculates 1200 
would come near enough to Jupiter to have their 
orbits shortened to less than five, this being 
Jupiter’s half major axis ; and the probable direc- 
tions of those have been calculated. Of the rest, 
whose original directions differ more from that of 
Jupiter, 207 would continue to move direct with 
Jupiter, seven would be retrograde. A perturbed 
comet may be left almost without motion ; it may 
also come back at an unfortunate moment, once more 
be perturbed, thrown out of our system, or fall into 
thesphere of influence of some other planet. Evenour 
own is powerful enough to disturb comets violently. 
The chief popular lesson from Professor Newton’s 
paper seems to be that by far the greater number 
of the comets of our system, if not all, are only 
temporary visitors. A very interesting discus- 
sion followed. Dr. Copeland, the Astronomer- 
Royal of Scotland, only testified to the exceeding 
difficulties besetting theexplanation of such matters. 
But Professor Forbes gathered new inspiration. 
He had heard Professor Newton at Sheffield, and 
had then concluded that the comets are grouped by 
the planets, by virtue of these perturbations, as 
their aphelia distances show. Now, from those 
aphelia distances, he calculated the position of 
Neptune to within 2.5 deg., and he further pre- 
dicted, and still predicts, two planets beyond 
Neptune, which some day will be discovered. Mr. 
Isaac Roberts rather toned down the hope of 
Professor Forbes. He has photographed that 
part of the sky which Professor Forbes con- 
siders pregnant to +6 deg. of declination ; he ex- 
posed for ninety minutes, has all the stars down to 
the seventeenth magnitudes, and only two plates 
are unfinished. As yet no new planet has been 
detected. Professor Forbes is not disheartened, 
however ; the declination may be negative or more 
than six, and his planets of less than seventeenth 
magnitude. 


THe ABSORPTION OF HEAT IN THE SOLAR 
ATMOSPHERE. 


Mr. W. E. Wilson gave a brief account of his 
researches, for which he finally employed a radio- 
micrometer of Mr. Vernon Boys, over which the 
image of the sun, passing through a slit to a concave 
and a convex mirror, travels in 2 minutes 10 
seconds. The photographic record shows that the 
radiation as proceeding from the centre of the sun 
diminishes rapidly and regularly in intensity to- 
wards the limit, owing to the absorption of heat in 
the atmosphere of the sun itself. Some curves 
show peculiar breaks, owing probably to invisible 
clouds ; such effects were imitated by letting the 
light fall through soap films, for instance. There 
is no appreciable radiation from the corona ; sun 
spots diminish the radiation by about one-half. 
Mr. Wilson, whose paper was of high order, intends 
to improve his instrument, so that it takes the 
image 10 minutes to traverse. 


PuHoToGRAPHIC INVESTIGATIONS OF SOLAR 
PROMINENCES AND THEIR SPECTRA. 


Professor George Hale, director of the Kenwood 
Physical Observatory, Chicago, who contributed 
this excellent paper, is, as many of his colleagues 
from the United States, a very young professor, 
Photographs of his work are to be found in the 
current number of the ‘‘American Journal of 
Science.” Professor Lockyer lent him a measur- 
ing machine, with the help of which he determined 
the wave-length of his new prominence lines of 
the ultra-violet spectrum, which he compared to 
those of Ames, Rowland, Cornu, and Huggins. 
To the eye-end of the 12.2 in. refractor of the 
Kenwood Observatory a large solar spectroscope is 
rigidly attached by three steel tubes; as the spec- 
troscope extends ahout 5ft. beyond the focus of 
the telescope, the declination axis is placed at the 
centre of the combined length of the two instru- 
ments, in order to reduce the amount of counter- 
balance required at the object end. The whole 
spectroscope may be rotated by a rack and pinion, 
so as to make the slit hang central or radial at any 
point of the sun’s limb. The object glasses of the 
collimator and observing telescope have 3} in. clear 
aperture and 423 in. focal length. The 4-in. Row- 
land grating is ruled with 14,438 lines to the inch, 
and as the telescopes make with each other a con- 
stant angle of 25 deg., different orders of spectra 
are brought into the field of view by rotating the 
grating. If a radial slit in the H and R region of 
the spectrum is to be used for photography, 





the C line of the second order is brought into 
the field and the spectroscope rotated until the 
slit is radial at some point on the limb where 
a prominence is seen. The whole collimator 
is next moved by a screw until the slit is brought 
to the proper focus of the equatorial for K, and 
the collimator and observing telescope are set at 
the focus for the same line, the positions being 
taken from a table of foci determined by experi- 
ments. After placing the sensitive plate in posi- 
tion the grating is rotated until the K line in the 
fourth order is in the middle of the field ; the slide 
is then drawn and the proper exposure given, 20 to 
30 seconds with an ordinary dry plate and a slit of 
.001 in. width. The prominence spectrum was thus 
photographed for the first time without an eclipse 
last April ; and on July 8 a remarkable prominence 
was photographed—not observed elsewhere—which 
moved rapidly up to an elevation of 80,000 miles, 
the whole phenomenon occupying fifteen minutes. 
The discussion of the results concerns chiefly the 
peculiar appearance of reversals. Although the 
solar spectrum, due to diffused light of the atmo- 
sphere, was photographed simultaneously, the 
measurements caused some difficulty. Dr. Huggins 
in 1880 arranged the stars in a series, the principal 
criterion of position being the character of the K 
line, which is broad and diffuse in Arcturus, fine and 
sharp in Sirius, absent insome stars. Inthe H and 
K bands Professor Hale observed bright lines ; and 
some other lines were found in the ultra violet. The 
lines become narrower towards the top, which 
might be a photographic effect simply ; sometimes, 
however, they expand on either side—the edges 
being hazy-—and show a broadened arrow-shaped 
expansion at the other end towards the limb. Both 
the broad bands and their bright central lines may 
be produced by the same substance, calcium, the 
dark shades being caused by the absorption of the 
cooler vapour at a considerable elevation, while 
the absorption near the photosphere gives rise to 
the narrow central line. In the discussion, 
Dr. Copeland mentioned a simple way of revers- 
ing the D line ; sodium is volatilised on a mag- 
nesium wire, and the ray passed through a spirit 
flame containing sodium ; here the bright line is 
broad, the reversal sharp and fine ; whilst in the 
case of lithium and thallium the reversal is more 
difticult to obtain and the bright line is fine. 

We add here the astronomical papers which were 
read on Monday. 


Uttra-VI0LET Rays OF THE SOLAR SPECTRUM. 


The report of this committee, consisting of 
Messrs. Dewar, Liveing, Schuster, and Piazzi 
Smyth, secretary, states that the committee would 
have been badly hampered with the scanty funds 
at its disposal if the Royal Society had not allowed 
a grant for which Dr. Smyth had applied in 1890. 
Messrs. T. Cooke and Sons, of York, have consider- 
ably improved the focussing arrangement employed, 
according to a design of Dr. Smyth, so that now the 
focus can be set distinctly to the thousandth of an 
inch. Another difficulty was experienced in photo- 
graphing the grating spectra of the second order, the 
red of the first order penetrating through the 
double shields of darkest blue glass procurable. 
Again Messrs. T. Cooke and Sons were able to 
help by constructing an extra large Barlow photo- 
achrom-concave lens. The final tests of these in- 
struments have not been made yet. 


CoMPARISON OF Eye AND HAND REGISTRATION OF 
SpectRuM LINEs. 


The full title of this second contribution, by Dr. 
Piazzi Smyth, proceeds, ‘‘On theViolet and Ultra- 
Violet against Photographic Records of the same 
with the same Instrument after a Lapse of several 
Years.” Dr. Smyth is fond of long phrases ; as 
the report just mentioned also indicated. He sent 
in two album cases, each containing twenty-six 
photographs, in sheets of about 10 in. by 6 in., 
forming a continuous spectrum of the violet and 
the ultra-violet ; and further some eye and hand 
drawings, both with metric and inch scales. Both 
these photographs and the excellent artistic draw- 
ings were greatly admired. It appears that the 
eye should not by any means be despised, and 
Professor Liveing, who presented the albums, 
thought that Dr. Smyth had no reason to depreciate 
his eye observations. The eye sometimes sees 
what a photograph reveals only on closest inspec- 
tion ; over and under exposure and development 
moreover introduce sources of inexactness into 
photographic records. On the other side, the eye 
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cannot alone be trusted, as its sensitiveness varies 
too much. The section had often heard that spec- 
troscopic investigation by means of the eye alone 
may finally result in all lines sought for being 
detected though hardly present, and others not 
searched for remaining undetected. ‘Too great an 
enlargement of the negatives was generally depre- 
cated. Dr. Lodge, for instance, did not fancy 
Rowland’s B group 2 ft. long and preferred the 
shorter ‘plates of Mr. George Higgs, of Liverpool, 
but there was considerable disagreement about the 
actual enlargement employed by Rowland which 
Dr. Stoney was sure was not 2, whilst Dr. Liveing 
was equally sure that it was over 3; and the 
enlargement used by Smyth was not stated. The 
Americans, Dr. Webster and Professor Hale, stood 
up for Rowland, though his photographic process 
was not faultless, and Professor Liveing did not 
see either why large dispersion should impair 
definition, provided the instruments were in good 
order. He thought it essential that several nega- 
tives should be taken and treated differently. 


(To be continued). 





MARINE ENGINEERING AT COWES. 

AN important addition has lately been made to the 
resources of the port of Cowes by the addition of 
engineering shops to the well-known shipyard of Mr. 
J. Samuel White at East Cowes. Cowes harbour has 
always been, ever since yachting was, one might 
almost say, ‘‘invented” by Lord Yarborough, and the 
Royal Yacht Squadron was formed, the centre of the 
yachting world. But the connection has been rather 
with sail than steam, for though some of the most 
renowned match sailing craft have been built on the 
Medina River, most of the important steam yachts 
have been constructed elsewhere. It is true that Mr. 
White has designed and built some very beautiful 
steam pleasure vessels in times past, but the ma- 
chinery has not been made on the spot, in fact Mr. 
White has hitherto depended upon the neighbour- 
hood of Birmingham for the engines and boilers of 
his vessels. The opening of Mr. White’s new engine 
works has brought about a fresh state of affairs, and 
Cowes can now boast of a thoroughly well-equipped 
establishment capable of turning out marine engines 
and boilers of large size. 

Perhaps Mr. White’s name is better known in con- 
nection with the smaller class of war vessels than 
even with yachts ; and he may be said to have been 
the pioneer of the steam launch, having constructed 
these craft for naval purposes before Mr. Thornycroft 
inaugurated the building of little steamers on the 
Thames. In some articles which have appeared in 
these pages* entitled ‘‘ The Steamboat Equipment of 
War Vessels,” we gave some historical particulars in 
connection with this matter. 

Mr. J. Samuel White has recently built four vessels 
which will probably be the forerunners of a new type 
of small gunboat or large launch ; for the latter term 
has now lost its original significance and is applied to 
almost any steam craft that is not big enough to be 
classed as a steamship. The vessels in question have 
been built for the Brazilian Government. On page 
289 we give a general view of one of these vessels, 
together with a deck plan and a sectional view show- 
ing the internal arrangement. The vessels are 90 ft. 
long, 15 ft. wide, and 7 ft. 9 in. deep, the load draught 
being 4 ft. ll in. They are built of steel and are gal- 
vanised throughout. The decks, deck-houses, and all 
fittings are of East India teak. The engines are com- 
pound surface-condensing, the air and bilge pumps 
being driven off the main engines in the usual way. 
The water is circulated through the condenser by an 
independent pumping engine of the duplex type. The 
cylinders are 12 in. and 24 in. in diameter by 12 in. 
stroke. The boiler is of the ordinary return tube type, 
and is of steel with metal tubes. It is 8 ft. in dia- 
meter by 9 ft. 3in. long, and has 655 square feet of 
heating surface and 27 square feet of gratearea. The 
boilers of these vessels have been constructed to Board 
of Trade requirements for a working pressure of 100 Ib. 
to the square inch. There are no forced draught 
appliances. 

These bouts are intended for service on the River 
Amazon. Each one carries a 3-pounder quick-firing 
gun forward and two 2-barrelled Nordenfelt guns 
aft. Space is provided for sixty soldiers. The 
conditions of trial were that the draught of water 
should not exceed 4 ft. 11 in. in fresh water with 
the vessel fully equipped, and carrying a total load 
of 33 tons; and the speed required, when carrying 
a full complement of stores, armament, men, arms, 
baggage, and 7 tons of coal, was 10 knots. These 
conditions were most successfully fulfilied. The trials 
were carried out under Admiralty conditions by the 
representatives of the Brazilian Government. The 
mean speed of all the four boats was over 11 knots, 





* See ENGINEERING, vol. xxxviii., pages 513 and 581. 





and the draught of water was some inches within 
the prescribed limit. The official report states that 
the machinery worked smoothly throughout, Con- 
sidering the dimensions of the vesselsand the speci- 
fications under which they were built, the perform- 
ance may be regarded as an exceptionally good one. 

Mr. J. Samuel White has always had a large share 
of Government work at his yard at East Cowes, and 
at the present time there are a number of craft in 
hand. There are twenty-four 32 ft. cutters for 
the Royal Navy in progress. These are on what is 
known as the ‘‘ Improved Admiralty design,” and are 
somewhat different from the old type of service cutters, 
being 2 ft. longer, and having more freeboard. They 
also havea turtle back deck forward. They are designed 
to carry an exceptionally heavy armament, provision 
beingmadeforthree machine guns, twol4 in. Whitehead 
torpedoes, and spar torpedoes. The engines are com- 
pound surface-condensing with external or pipe con- 
denser. Theboilerisof the usual launch type, andisfitted 
with a fan for forced draught. ‘The contract is for a 
speed of 8 knots per hour on a two hours trial at full 
power, the horse-power to be not less than 25 indicated. 
The first of these boats has recently run her official 
trial, when the above conditions were considerably ex- 
ceeded, the mean speed being 8.42 knots, and the 
indicated horse-power 29.5. 

Another order now in process of execution at East 
Cowes is for three submarine mining launches for the 
War Department. They are 48 ft. long, 12 ft. wide, 
and 5 ft. 9 in. deep ; the draught of water being about 
4 ft. These launches are built of teak in two thick- 
nesses, but have steel beams, bulkheads, decks, 
stringers, and bulwarks. They are fitted with a re- 
volving derrick forward, worked by an independent 
engine, and have two capstans, also worked by auxiliary 
engines, for raising and lowering the mines, sinkers, 
&c., and also for winding in electric cable. The ma- 
chinery consists of two sets (twin screw) compound 
surface-condensing engines, with independent air 
circulating and feed-pump engines. The boiler is of 
the return tube type and is to be run by natural 
draught. The contract speed is 9 knots an hour on 
a four hours’ full speed trial. 

Mr. White has a good deal of yacht work on hand, 
and on a recent visit we paid to Cowes we had an 
opportunity of admiring some of the very beautiful 
work that is put into our most highly finished yachts. 
Mr. White has thoroughly equipped his new engine 
works with all the necessary plant that is required in 
the production of marine engines and boilers. In the 
machine shops there are several special machine tools 
of a kind one does not often see in connection with 
marine work, such as copying machines for milling, 
&c., but when one gets an order for a couple of dozen 
boats at a time it pays to go to the expense of special 


tools, especially when there is a prospect of a continua-’ 


tion of such orders year by year. In addition to this Mr. 
White has other work in which the leading charac- 
teristics of launch machinery~-i.e., lightness, compact- 
ness, and quick speed of running—are of importance ; 
such as electric light engines, &c. 





MANCHESTER SHIP CANAL. 

WE give on page 300 two illustrations of the Man- 
chester Canal works, showing in the one case the 
mode of constructing the embankment which passes 
under the Runcorn Bridge on the Crewe and Liver- 
pool line of the London and North-Western Railway 
Company, while the other engraving shows the lower 
gates for the 80 ft. lock at Eastham. 
the embankment, it may be stated that Runcorn Bridge 
has three main spans each of 300 ft., with a height 
of 75 ft. above high-water level. This bridge indeed 
decided the height of all the new bridges crossing the 
canal. To the right of the engraving the line of rail- 
way passes to Widnes, Lancashire, and to the left to 
Runcorn in Cheshire. The embankment passes under 
the left span, that nearest to Runcorn, and extends from 
a small island, known as No Man’s Land, to the new 
Runcorn lock, opposite the old docks of the Mersey 
and Irwell Navigation Board. The embankment 
separates the canal from the Mersey estuary. The 
canal occupies only one-half of the span on the 
Cheshire side, the outer side of the concrete wall being 
exactly in the centre of the span. 

The wall is entirely constructed of Portland cement 
concrete between two rows of sheet piling 22 ft. 
apart inside to inside. The space between these 
piles was formed into compartments, the most effec- 
tive and econumical lengths being about 60 ft. 
These were pumped nearly dry and excavated by 
sand pumps, grabs, or manual labour, according 
to the material found. In some places rock was 
found, in other cases hard gravel was gotat a depth 
of 3 ft. below bottom level of the canal. The wall is 
vertical on the inner or canal face, and on the estuary 
side from low-water level upwards it batters so as to 
reduce the top width to 16 ft. There is a sandstone 
cope on either side, and on the canal face the wall is 
protected by a system of horizontal and vertical 
fenders. Much difficulty was experienced in the con- 


Dealing first with | § 


struction of the length of this wall immediately above 
Runcorn Bridge, the ground being exceedingly treache- 
rous, and to add to the difficulty there were found 
timbers of all sizes, giving rise to the belief that the 
wreck of an old boat had been discovered. Many 
forms of sheet piling and other temporary dams were 
tried to enable the foundation to be built, including 
cast-iron piles, but the most effective and economical 
method was found to be a lining of half-timbers 12 in. 
by 6 in., the ends being cut to an angle with the apex 
cut off. <A section is appended. There were inside 








and outside walings. The space thus divided off as it 
was excavated was afterwards filled with concrete in 
layers up to low-water level. ‘The other portions of 
the wall were constructed with shutters. 

On the whole length of the canal there are 54 pairs 
of lock gates, for all the upper locks are fitted 
with intermediate gates, so that short vessels may be 
a through if possible without filling a full-sized 
ock. The lower gates for the 80 ft. lock at Eastham 
are the largest on the canal, and they are fairly re- 
presentative of all the gates. They are all built of 
greenheart, with triple panels vertically. The weight 
of each leaf of the gates shown in the illustration 
is about 265 tons complete in air. The total depth 
is 45 ft. 5in., and the length is 45 ft. 9in. Each 
_ is held together by wrought-iron plates 16 ft. 
ong, 4ft. 3in. wide, and jin. thick. ‘he leaf is 
built up of a series of transverse ribs, the bottom rib 
being 16 ft. deep constructed of timbers 16 in. deep ; 
the other ribs are of the following depths: 3 ft. 9 in. 
with three timbers, and 3 ft. 3 in. with three timbers ; 
2 ft. 6 in. with two timbers ; 2 ft. with two timbers ; 
1 ft. 4in. and 1 ft. 3in., each of one timber. Each 
timber is 5 ft. thick in the centre, varying in width to 
suit the depth of rib. On the compression sides of the 
gates there are six wrought-iron plates varying in size 
from 9in. to 7 in. all by #in. Reinforcing the top 
rib are two steel stays 9 in. by 1} in. hardened up at 
each end by keys, gibs, and cotters. The gates 
are carried on the pivot at the heel post, which 
pivot is of cast steel with soleplate bolted to 
a block of granite with six Lewis bolts run with 
neat cement grouting. There is a diagonal strut 
from the bottom of the heel post to the top of the 
mitre post and a diagonal tie in the opposite direc- 
tion. The struts and ties of the whole structure and 
the fastenings of the gates were designed and propor- 
tioned so that the gates would be self-borne—so that 
it might be possible to move the gates without rollers. 
As an additional precaution, and also for the purpose 
of steadying the gates while working, twin rollers 
with antifriction bearings have been provided. These 
are carried on spear posts at the outer ends of the 
gates. The twin rollers and their bearings work 
singularly smoothly, and the gates themselves, which . 
have now been for some time subjected daily to a 
differential head of about 18 ft., have been almost 
entirely free from leakage. Indeed the tightness of 
the gates, considering their large size, is almost 
singular. They are worked by hydraulic machines 
which have been constructed and erected by Sir W. G. 
Armstrong, Mitchell, and Co., Limited. The machines 
are of the ordinary type. They have double rams, an 
opening and closing ram being provided for each leaf of 
ates, and the system of chains employed is that adopted 
first at the docks at Burntisland on the north side of 
the Firth of Forth, and afterwards at Liverpool, 
Bombay, and other large ports. The fastened end of 
the chain is secured to the wall and carried round 
swivel sheaves attached to either side of the gate about 
the centre of pressure ; thence the chains pass up to 
sheaves on the upper bar, horizontally to guide sheaves 
at the coping level, and from these to the rams. The 
plant for working these gates is housed in a building 
on a site adjacent to the locks. It consists of two of 
Galloway’s boilers, two pairs of compound engines, 
fitted with hydraulic pumps working an accumulator, 
a0 ieee being from 700 lb. to 800 lb. to the square 
inch. 





BEeLGIAN Steet Rarits.—The Ougrée Steel Works Com- 
pany has, after considerable delay, received an official 
intimation that a tender deposited by it for the delivery 
of rails required for a Roumanian line has been finally 
accepted. 





AMERICAN Car Burtpinc.—The Canda Manufacturing 
Company of New York has purchased a tract of 1000 acres 
at Cartaret, New Jersey, upon which it has begun the 
erection of large freight car works. Mr. H. M. Ensign, 
of Huntington, West Virginia, where the same parties 
already have extensive car works under the name of the 
Ensign Manufacturing Company, will be superintendent 
of the new works. He has lately spent a good deal of 
time in investigating the best means of making car wheels, 
and he has decided to adopt the Ridgway steam hydraulic 
system. 
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GRAIN STORES AT THE ALEXANDRA DOCKS, LIVERPOOL. 
(For Description, see opposite Page.) 
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| Liverpool, which the members have been kindly invited 

| to visit on the occasion of the present meeting. 
the| . The objects aimed at in designing this granary were: 
ct, | 1st, the greatest storage capacity on a given area of 
Liverpool.* — 2 wy of tip nna _ or 
| from fire risk ; economy of labour in the several pro- 
By Mr. Witttam Suapton, of London. ‘cesses of discharging freay ships, reception into ~ 
Srnce the paper read to this Institution in 1869(Pro- | granary, turning over to keep the grain in marketable 
ceedings, page 208) by Mr. Percy Westmacott, past-pre- condition, bagging, weighing, and delivering into rail- 

sident, on the ‘‘ Hydraulic Machinery for Warehousing way wagons and into carts. 





GRAIN STORES AND MACHINERY. 


Description of the Warehouse and Machénery for 
Storage and Transit of Grain at the Alexandra Do 


















































besides a large number of half-bins next to the main walls, 
which are used exclusively for delivering into sacks. The 
total capacity of the bins is 56,000 tons, or 2,240,000 
bushels. On three sides there are lean-to sheds, Fig. 6, in 
which the processes of weighing, sacking, and delivering 
are carried on. The walls of the bins are 14 in. thick up 
to a height of 27 ft., and 9 in. for the remaining 53 ft., 
Fig. 5. The top is covered over with a fire-proof floor, 
through which there are manholes with raised lips for the 
passage of the grain ; the raised lips round the manholes 
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, are provided to prevent water from getting ito the bins, 
| in the event of the floor being flooded. 
Elevators.—The grain is lifted from barges in the docks 
; | by four elevators at the dock side, and is conveyed to the 
ee | granary on bands running in subways under the quay and 
| Regent-road. At No. 1 Alexandra branch dock there are 
| bors. a rT Figs. 7 _ 8, = having a ae 
|from the hold of the barges by. these. elevators, lifted 
143 ft., and delivered into a receiving hopper A, from 
| which it is a lifted 32 ft. by a second elevator inside 
the tower, where it is delivered into a second receiving 
hopper B. Thence it flows by gravity into a weighing 
- colt titoenp tutern Seeediaiiog teapes ennai ee 
hopper holds grain enough to sates a continuous feed 
| to the carrying bands, and is at the same time of suffi- 
| Seibiee fenee th" dueaie-as Game meter 
| loyed ic the hold or trimming the grain to the elevators. 
; hese shovels are hauled by ropes wound upon a friction 
| winch in the tower, having an alternate reversing motion ; 
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Building.—As shown in the plan, Fig. 1, the building | 
stands at a considerable distance from the dock side. On 
three sides it has direct connection with the London and 
North-Western, Lancashire and Yorkshire, and Midland | 
Railways, for deliveries of grain; whilst the front is 
occupied by the engines, boilers, and offices. The dimen- | 
| sions of the building in plan are 240 ft. by 172 ft., within | 

2 * Paper read before the Institution of Mechanical | which are contained 250 hexagonal bins of brickwork, 
Engineers at Liverpool. |} each measuring 12 ft. across the angles by 80 ft. deep, 


Grain at the Liverpool and Birkenhead Docks,” the 
system of carrying upon flexible canvas and rubber bands 
has been greatly extended and adopted, both in this 
country and on the Continent, and alsoin America. The 
Jatest example is the silo granary or elevator of the 
Liverpool Grain Storage and Transit Company at Bootle, 











the ropes are led into the hold through snatch-blocks, so 
as to travel the scrapers in a fore and aft direction 
alternately. 

When it is desired to deliver the grain into the dock- 
side sheds, instead of into the bins, it is discharged either 
through spouts from the top of the inside elevator, or from 
the distributing hopper below the weighing machine. 
Portable bands supported on trestles are used for convey- 
ing it to the point of storage on the floors of the sheds. 

At No. 2 Alexandra branch dock there are two similar 
towers, Figs. 7 and 8, with elevators and other appliances 
as above described, each of 100 tons nominal lifting 
power per hour, but capable in practice of discharging 
and weighing at the rate of 145 tons per hour. 

Carrying Bands.—The grain is carried from No, 1 
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branch dock elevators on two 18-in. bands to a point E, 
Fig. 1, near No. 2 branch dock, where it is thrown upon 
ker one or two 28-in. bands, and carried to the corner 
junction F, Fig. 9. Here it isagain transferred to another 
pair of 28-in. bands running at right angles, which 
deliver it simultaneously tu any two of the three 150-ton 
main receiving elevators, Figs. 2 to 4. These lift it 
132 ft., and deliver to three 28-in. bands on the top floor 
of the building. The bands have movable throwing-off 
machines, which can be placed in the positions required 
for throwing the grain into spouts that conduct it to the 
bins. These three 28-in. inde onaieamdl the entire range 
of 250 bins, or an area of 40,280 square feet. For deliver- 
ing, turning over, and conditioning the grain, there are 
five 100-ton elevators, and ten 22-in. bands; five of the 
— are in subways below the bins, Fig. 5, and five are 
above. 

Movable hoppers conduct the grain from the bottom of 
the bins to the bands which convey it to the deliver: 
elevators, Fig. 13. These elevators deliver through 
hoppers G, H, and I, to the top bands, which carry the 
grain back again either to the bin whence it was drawn 
or to a fresh bin, thus thoroughly separating and ven- 
tilating it. For delivering into carts or railway wagons, 
the grain, after being elevated, is delivered into the 
receiving hopper G, from which it is run into the weighing 
machine H [ the attendant, who looks after the filling 
and discharging, and also records the weight. Below the 
weighing machine is a delivery hopper I, for receiving 
and conducting the grain to the delivery bins J, Figs. 1 
and 6. These bins have spouts at the bottom, passing out 
through the external walls of the building to hs adteery 
sheds, where the grain is again weighed, sacked, and de- 
livered to the carts and railway wagons. 

Sack Weishing Machine.—Several methods of weigh- 
ing and delivering were tried, but that which was found 
to give the best results, and was eventually adopted, is 
shown in Figs. 14and 15. It consists in the use of a 
scale-beam, loaded with weights at one end, and carrying 
at the other a hopper which will hold one sackful, or 
260 lb. of grain. The sack is held under the hopper 
mouth till filled, is then tied, and lowerei by means of a 
jigger into the carts or railway trucks. The usual speed 
of weighing and bagging with each machine is 160 to 180 
sacks per hour. 

Delivery to Vessels.—Yor detivering grain from the 
granary to coasting vessels, a third band, not shown in 
the drawing, is laid in the subway, above the two 
receiving bands. This band is 164 in. wide, and is divided 
into two lengtha, the first running from the south-west 
corner of the granary to the junction F, Fig. 1, and 
thence the second continues to K at No. 1 branch dock, 
where there is an elevator for lifting the grain sufficiently 
high to shoot it over the quay in bulk into the hold of the 
vessel, or for weighing and delivery in bags. The carry- 
ing power of the delivery band is 50 tons per hour, and 
the total length 1270 feet, or nearly a quarter of a mile. 
The band can be run in both directions, so that it may 
also be used for carrying grain to the granary. 

Motive Power.—The machinery in the granary, in- 
cluding the first length of subway bands from the granary 
to the corner junction, is driven by a pair of non-con- 
densing Corliss engines, with cylinders ~~ in. in 
diameter by 4 ft. stroke, and flywheel 225 ft. in diameter, 
having 15 grooves for 5}-in. ropes. ‘lhe speed is 60 
revolutions per minute. ‘lhe power is sufficient to elevate 
and carry 600 tons per hour ; but one cylinder is sufficient 
for all practical purposes, so that one-half of the engine 
is always laid off in reserve. Steam is supplied at 70 lb. 
pressure per square inch by two Lancashire boilers. 

The 75-ton pet ee and bands at No. 1 branch dock 
are driven by a semi-portable engine with two cylinders 
11 in. in diameter by 18 in. stroke, having a grooved fly- 
wheel 8} ft. in diameter for rope-driving. The steam 
pressure is 90 Ib., and the speed 120 revolutions per 
minute. 

The 100-ton elevators and bands at No. 2 branch dock, 
Fig. 7, are driven by a similar engine, with cylinders 
14 in. in diameter by 24 in. stroke, having a grooved fly- 
wheel 11 ft in diameter, which makes 90 revolutions per 
minute. Thesteam pressure is 80 lb. 

Elevators and Bands.—The 75-ton dock-side elevators 
have bands 18 in. wide, and buckets spaced 15 in. apart 
from centre to centre. The outside leg of the elevator is 
40 ft. long, from centre to centre of sheaves. The 100-ton 
elevators at No. 2 branch dock, Figs. 7 and 8, have 22-in. 
bands, and the buckets are spaced at 15-in. centres; the 
outside leg is 40 ft. long from centre to centre of sheaves. 
The 150-ton elevators have 28}-in. bands ; the buckets are 
spaced at 18-in. centres, and the legs are 128 ft. from 
centre to centre of sheaves, 

The extreme distance through which the grain is carried, 
namely from No. 1 dock to the granary, Fig. 1, is 
1680 ft., or nearly one-third of a mile; and the total 
length of carrying and elevator bands is 16,000 ft, or over 
three miles. The elevator bands run at 84 ft. per second, 
which is found to give the best delivery. The carrying 
bands run at 9 ft. to 10 ft. per second. 

For hauling and shunting the railway wagons under the 
delivery floors, traversers and turnover capstans are em- 
ployed, which are worked by hydraulic power. This 
power 1s also applied to the sack hoists or jiggers, as it 
was found more convenient in its direct application than 
steam power by means of shafting. 

Sdos.—The silo system of storage is common in America, 
but the bins are usually constructed of planks nailed one 
upon another. That is undoubtedly a strong form of 
bin, but has many disadvantages. The planks are subject 
to dry rot, and cannot be renewed without great difficulty. 
They also harbour weevils, if not frequently washed with 
lime. Fire risk is greatly increased, the annual premium 
being 21s. per cent. as against 3s. per cent. for a brick 
granary like that at Bootle. The importance of this 





difference will be appreciated when the value of the 
stored produce is taken into account. 

Mizxing.--It was found that the grain in falling into the 
bins left the chaff and light particles floating in the air, 
with the result that the stored grain was of unequal 
density, and in drawing off for delivery the first served 
got the cleanest grain, whilst the last got the largest pro- 
portion of chaff. This threatened to a serious objec- 
tion to the mode of storage, until Sprague’s mixer was 
adopted, which consists simply of a vertical pipe or spout 
running down the side from top to bottom of the bin, 
with openings through it at frequent intervals; these 
allow the grain to flow equally from all heights, and to 
mix in its downward course through the pipe. 

The granary is lighted throughout by the electric light, 
supplied by Messrs. Holmes and Vaudry, of Liverpool. 
The building was designed by Mr. G. EK. Grayson, of 
Liverpool ; the machinery was designed and supplied by 
the writer’s firm, Messrs. Sir W.G. Armstrong, Mitchell, 
and Co. ; and Messrs. Roberts and Robinson were the 
contractors for the building. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Markt.—A better tone prevailed in 
the market last Thursday forenoon. Scotch iron was 
disposed of at 47s. cash per ton, which was also the price 
on the preceding day. Cleveland iron was slightly easier, 
and was done at 39s. 6d. per ton cash. In hematite iron 
one transaction took place at 48s. one month. No busi- 
ness was done at the afternoon market, sellers being firm 
in their quotations. The settlement prices at the close 
were—Scotch iron, 47s. per ton; Cleveland, 39s. 6d. 
hematite iron, 47s. 104d. perton. A firmer tone prevailed 
on the following day, when a fair amount of business 
was reported. At the forenoon sitting of the ‘“‘ring” 
Scotch warrants were nominally 2d. per ton dearer, 
although no transactions took place. Cleveland and 
hematite iron were likewise dearer, and some business 
was done in both. Scotch warrants changed hands 
in the afternoon at 47s. 2d. per ton cash, and Cleve- 
land and hematite iron was also continued dearer, 
the former gaining 3d. and the latter 9d. per ton 
on the day. The market operations on onday 
forenoon were not without some interesting features. 
The most noticeable was the improvement in the 
price of hematite iron, which was thought to be 
due to the calling up of loans by the ‘“‘bulls.” The 
price rose steadily, and before the close 49s, 3d. per 
ton cash was paid, being an advance of 9d. from Friday’s 
close. In sympathy, Cleveland rose 44d. per ton, but 
Scotch iron only moved 1d. per ton higher, to 47s. 54d., 
which showed an advance of 4d. per ton over Friday’s 
close. The price of hematite iron advanced other pi 
per ton in the afternoon to 49s. 9}d. Cleveland was also 
a good market, while Scotch iron touched 47s. 6d. per ton 
cash. Yesterday saw much activity in the iron market. 
Not for weeks, if even for months, has so much speculative 
business been transacted. The upward movement in 
hematite and Cleveland iron made further progress during 
the forenoon, and these ‘stocks were mainly dealt in, 
several thousand tons of iron changing hands ; and some 
3000 tons of Scotch iron were likewise sold. Hematite iron 
rose to 50s. 14d. per ton cash buyers, but sellers wanted 
50s. 6d. Prices were firm and higher till near the finish, 
when both Scotch and hematite iron were offered, and the 
quotations at once relapsed. On the day Scotch iron fell 
24d. per ton, and hematite improved 2d. The settlement 
prices at the close were—Scotch iron, 47s. 3d. per ton ; 
Cleveland, 40s. 44d ; hematite iron, 50s. per ton. No 
business whatever was done in Scotch or Cleveland 
iron this forenoon, and in the absence of buyers prices 
fell, respectively, 74d. and 24d. per ton. Hematite 
iron changed hands at a reduction of 5d. perton. No 
material change in prices took place in the afternoon. 
The following are the quotations for some special brands 
of makers’ iron No. 1: Gartsherrie, Summerlee, and 
Calder, 57s. 6d. per ton; Langloan and Coltness, 58s. 6d.; 
Shotts (shipped at Leith), 59s. 6d.; Carron (shipped at 
Grangemouth), 61s. 6d. per ton. Last week’s shipments 
of pigiron from all Scotch ports amounted to 6365 tons, 
as compared with 10,290 tons in the corresponding week 
of last year. They included 400 tons forthe United States, 
820 tons for Canada, 150 tons for South America, 175 tons 
for Australia, 555 tons for France, 450 tons for Italy, 125 
tons for Germany, 260 tons for Holland, 275 tons for 
Spain and Portugal, smaller quantities for other countries, 
and 2920 tons coastwise. An additional furnace has been 
started at Gartsherrie Iron Works to make ordinary iron, 
and at present there are in Scotland 74 blast furnaces in 
actual operation against 78 at this time last year. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 501,498 tons yesterday afternoon, as 
compared with 501,325 tons yesterday week, thus showing 
for the week an increase amounting to 173 tons. 


Manufactured Iron and Steel Trades.—There is a very 
much improved feeling observable in finished iron and 
steel circles within the past few days, consequent upon 
the shipbuilding orders placed and inquiries in the market 
at present. There has been a strong demand for hematite 
iron, which has carried the price up, within the past 
week or two, 2s. 3d. per ton from the lowest price. Steel 
plates, which sold as low as 61. 2s. 6d., are now quoted 
6l. 7s. 6d., and some makers are holding out for 6/. 10s. 
per ton, and expect to get the price, too. Steelmakers 
report a considerable accession of orders, and are now 
taking a much more hopeful view of the immediate future 
than they did ten days ago. In the malleable iron trade 
bar making is a poor business, and there is no prospect 
of things getting better. The makers of galvanised 
sheets are Seiler and are even advancing their quota- 
tions, which have for some time back been low. 


ee 





The Local Pipe-Founding Trade.—Pipe-founders are 
looking forward to doing more work, as a result of the 
measures which are being concerted all over the king- 
dom to increase the water supply of residential districts. 
Already there are some fair contracts in the market. 


Imports of Spanish Iron Ore into the Clyde.—The 
imports of iron ore from Spanish forts into the Clyde 
— from Greenock upwards, are slowly improving in 

ulk, as the Scottish iron furnaces are being put on 
hematite iron. There arrived during August, 21 steamers 
with 32,689 tons, fully 5000 tons more than in July, and 
within 250 tons of the whole imports during the first 
three months of this year. As contrasted with the im- 
ports in August last year there is a decrease of 12,335 
tons. For the eight months the total imports are 159,218, 
a decrease of 212,367 tons. This decrease was a result of 
the strike and blow-out of the furnaces. The returns 
specially made up are : 


Month. Eight Months. 

Vessels. Tons. Vessels. Tons. 
7Oet ... ace 21 32,689 121 159,218 
1890... ais 30 45,024 251 371,585 
1889 ... ale 35 49,826 224 315,350 
1888... ev 26 34,540 220 285 155 
1887 28 36,540 232 292,281 


The Scotch Coal Trade.—A_ very firm tone is reported 
to-day in connection with the Scotch coal trade, as the 
foreign demand continues to be exceedingly active. To 
a certain extent this is due to the low rate of freights 
ruling for the Mediterranean ports in particular, while a 
number of orders have also been coming from time to 
time from New Brunswick ports for the same reason. 
Wagons are still in very limited supply, and coals are 
therefore difficult to obtain with anything like the de- 
spatch that shippers wish. Prices are firm for all sorts. 
The quotations are—Main coal, 8s. per ton; splint coal, 
9s. ; ell coal, 9s. to 9s. 3d. ; steam, 10s. Gd. to 10s. 9d. per 
ton. The report for the week from Ayrshire says that 
great activity has prevailed during the week in the coal 
trade, and large shipments have been the result. The 
demand at present is very good, and most of the collieries 
bave been supplied with regular orders, and if anything 

rices incline to stiffen. ‘There is, however, little demand 
or dross, which accumulates. Prices of last week still 
hold, and quotations are f.o.b. House coal 8s. 6d. to 9s., 
steam 8s. to 8s. 6d., triping 6s. 6d., dross 3s, 9d. to 4s. 


Annual Report of the Steel Company of Scotland.—The 
directors of the Steel Company of Scotland have issued 
their report for the annual meeting of the company, 
which is to be held in Glasgow next week, It states that 
the past year’s working has resulted in serious loss to the 
company. The causes assigned are disputes with the 
workmen, the blast furnacemen’s and railway strikes, and 
a series of breakages of machinery at Blochairn Works. 
In so far as actual manufacturing 1: ss is concerned, it is 
pointed out that the selling price of steel, particularly of 
plates, was run down to such a low point as was altogether 
unwarranted in view of the cost of manufacture in wages, 
coal, pig-iron, and all raw materials. Although the dis- 
crepancy between cost and selling price has been, to some 
extent, modified, yet the reductions in the items named 
have not been commensurate with the fall in the price of 
the finished products. The loss on the year’s operations 
amounts to 30,916/. 12s. 5d., from which falls to be deducted 
the balance from last year, 1396/. 6s. 1d. To further reduce 
the balance at the debit of profit and loss account, the 
directors have carried to the credit of this account the 
amount of the reserve fund, 20,4389/. 5s. 6d., leaving a debit 
balance of 9081/. 0s. 10d. to be carried forward against 
next year. As tothe action against Forth Bridge con- 
tractors, the negotiations for a final settlement of the com- 
pany’s whole claim, amounting to 32,071/. 18s. 9d., 
exclusive of interest, for damages calculated on the prin- 
ciple established by the House of Lord’s decision, have, 
the directors regret to report, ended in nothing. To 
enforce the company’s rights, the directors have reluc- 
tantly been compelled to raise an action against the con- 
tractors, which is at present pending at the Court of 
Session. A judgment is expected shortly after the Court 
meets on October 12 next. 


New Engine Works at Port-Glasgow.—It is stated that 
Messrs. William Hamilton and Co., shipbuilders, Port- 
Glasgow, contemplate erecting engine works on a portion 
of the ground which they recently acquired, and which 
forms part of the yard formerly occupied by Messrs. John 
Reid and Co., an old-established shipbuilding firm which 
now no longer exists. 





NOTES FROM THE SOUTH-WEST. | 

Cardiff.—Business in steam coal has not been active. 
The best descriptions have been making 13s. 9d. to 14s. 
per ton, while secondary qualities have brought 13s. 6d. 
to 13s. 9d. per ton. In the patent fuel trade prices have 
shown rather a declining tendency ; house coal has been 
dull, but winter orders are expected shortly to be received. 
No. 3 Rhondda large has n quoted at 12s. 6d. to 
12s. 9d. per ton. Coke has remained without material 
change ; foundry qualities have made 20s. to 20s. 6d., and 
furnace ditto, 18s. per ton free on board at Cardiff. 


Gas at Thornbury.—The annual meeting of the Thorn- 
bury Gaslight and Coke Company was held at Thornbury 
on Monday. From the directors’ report it appeared that 
the quantity of gas consumed was in excess of the pre- 
vious year, having been 3,436,000 cubic feet burnt, as 
against 3,333,500 cubic feet. The profits, however, had 
been much smaller, the accounts showing an income of 
9511. 15s. 3d. ; the expenditure (including debenture in- 
terest, 43/. 17s. 5d.), amounted to 889/. 3s. 11d., there 
being therefore a balance or net disposable profit on the 
year's working of 62/. 11s. 3d. only, and which would have 
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been less had not the secretary voluntarily given up nearly 
one-third of the salary due under the existing agreement 
with him. On and after October 1 next the gas supplied 
by the company would be charged at one uniform price, 
the lower charge of 3s. 6d. for the excess over that burnt 
in 1882, or in cooking ovens, &c., being discontinued. 

Dockyard Shipwrights.—With a view to stimulating 
and simplifying the entry of shipwrights in Her Majesty’s 
dockyards, the Lords of the Admiralty have decided to 
try the following arrangements at Portsmouth and 
Devonport: The carpenters of ships building by contract 
at the various seaport towns are to be directed to take 
such steps to raise shipwrights as wg be possible without 
giving cause for complaint to the firms at which yards 
ships are in course of construction for the Government 
and care is to be taken that no active recruiting is carried 
on in such yards. Candidates are to be medically ex- 
amined on board a First Reserve ship, or provisionall 
so, by a surgeon and agent, or other medical officer. If 
fit, the carpenters are to provisionally examine them as 
to their trade qualifications as fully as circumstances will 
allow and approved candidates are then to be forwarded 
to the Steain Reserve for final medical and trade exami- 
nation, and entry if qualified. 


More Coal.—A seam of coal has been struck at Nan- 
tybar, Afan Valley. It is known as the Mountain Vein, 
and is 34 ft. thick, with 2 ft. of fireclay beneath. 


Barry Dock.—The shipments of coal from this dock last 
week amounted to 85,845 tons. Coke was also shipped 
to the extent of 1014 tons. The shipments were made by 
41 steamers and 16 sailing vessels. 


Bristol and South Wales Railway Wagon Company, 
Limited.—A special meeting of this company was held at 
Bristol on Monday for the purpose of considering a pro- 

alto increase the borrowing powers of the company. 

he powers in question were eventually increased from 

250,0002. to 300,000/. The object of the directors, in thus 

increasing the borrowing powers of the company, is to 
enable it to keep pace with the growth of its business. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on Change at the weekly iron market was not large, but 
affairs were pretty cheerful and a good deal of business 
was done. There were lots of inquiries both for prompt 
and forward delivery of pig iron, but as a rule purchasers 
did not care about doing much business ahead. A fair 
amount of No. 3 g.m.b. Cleveland pig iron changed hands 
at 40s. for prompt f.o.b. delivery, and some sellers asked 
40s. 3d., but buyers reported being able to purchase from 
makers at the former figure. A few lots of No. 8 were 
disposed of at 40s. for delivery to the end of the year, and 
one transaction occurred at 40s. 3d. For the lower 
qualities of pig iron there was a good demand and prices 
were a@ little better than when we last reported. 
Grey forge was quoted 36s. 3d. to 36s. 6d., few sellers 
being disposed to accept less than the latter figure, and 
No. 4 foundry was 37s. 6d. Middlesbrough warrants 
were steady throughout the day, but there was not much 
doing in them. hey opened at 40s. 44d., and closed 
40s. 3d. Hematite pig iron was very firm, most of the 
makers stating that they could not supply any at all for 
immediate delivery. For delivery a month ahead about 
49s. for Nos. 1, 2, and 3 of makers’ east coast brands was 
the general figures quoted. Altogether there is a better 
feeling in the northern iron trade than has existed for some 
time past, and prospects are now not so dismal as they 
were a week or two ago. There are numerous complaints 
of difficulty experienced in getting trucks to convey iron 
from the various works. As usual in the autumn the 
North-Eastern Railway Company appear to have sent 
most of their trucks to Hartlepool for the timber trade, 
and not provided for the needs of the iron trade in this 
district. To-day our market was quieter, and only a 
small business was done, but prices were pretty well main- 
tained. Sellers would not quote below 40s. for prompt 
No. 3. Middlesbrough warrants, after touching 39s. 9d., 
closed firm at 40s. cash buyers. 


The Make and Disposal of Pig Iron in Cleveland.—The 
returns of the make and disposal of pig iron in the Cleve- 
land district, including the Durham and Northumberland 
furnaces, during August, were issued a day or two ago at 
the offices of the Cleveland Ironmasters’ Association in 
Middlesbrough, and are by no means of a satisfactory 
character. There are 89 furnaces in blast, two having 
been restarted at the Acklam Iron Works, Middles- 
brough, and one at the Cargo Fleet Iron Company’s 
Works: whilst the two belonging to the Grosmont Iron 
Company have n blown out in consequence of that 
firm’s failure, leaving a total of one more in blast than at 
the end of July and fifteen less than at the end of August 
last year. The total make of Cleveland pig iron was 
126,198 tons, being an increase of 1233 tons as compared 
with July, and 379 tons as compared with August last 
year. Inthe make of hematite, basic, and spiegel there 
was a decrease, the total make being 85,860 tons, or 3445 
tons less than in July, and a reduction of no less than 
30,169 tons on August last year. The total make of all 
kinds of pig iron reached 212,058 tons, being 2212 tons 
less than in July and 29,790 tons below the total make for 
August last year. At the end of the month the total 
stocks of pig iron stood at 277,746 tons, or 4416 tons 
higher than at the end of July, and 23,113 tons above 
what they were at the end of August last year. Ship- 
ments of pig iron reached 77,318 tons. This is an increase 


of 6797 tons on July and 12,028 tons as compared with the | - 


corresponding month in 1890, 


Manufactured Iron and Steel.—In the manufactured 
iron and steel industries there is not much 7. but 
quotations are rather firmer than last week. The Eston 
Steel Works of Messrs. Bolckow, Vaughan, and Co. are 
thus idle owing to want of orders, and a large number of 
men are out of employment in consequence. The works 
however, will, we believe, resume operations next week. 
It is reported that Messrs. Bolckow have recently booked 
a few orders for steel rails and sleepers. mmon iron 
bars are 5/. 10s.; iron ship-plates, 5/. 8s. 9d.; iron shi 
angles, 5/. 5s.; steel ship- ace, 5/. 17s. 6d. to 6l.; an 
steel angles, 5/. 12s. 6d.; all less the usual 24 per cent. 
discount for cash. Steel rails are still quiet and 4/. per 
ton net at works would not be refused for heavy sections. 
The Fuel Trade.—F uel continues steady, good qualities 


“ blast furnace coke remaining at 13s. per ton delivered 
ere. 





MISCELLANEA. 

Messrs. JosePpH Gugst, of the Victoria and Albert 
Iron Foundries, West Bromwich, have just despatched 
one of their seamless steel tube mills to the United 
States, this being the second shipped lately. 


The s receipts of the twenty-three principal railways 
of the United Kingdom for the week ending August 30, 
amounted, on 16,282 miles, to 1,570,150/., and for the 
corresponding period of 1890, on 16,247} miles, to 
1,605,225/., an increase of 34? miles, or 0.2 per cent., and 
a decrease of 35,075/., or 2.2 per cent. 


It is proposed to build a new central station at Belfast, 
which will serve as junction to the several lines that now 
centre in this important part, but between which communi- 
cation can only be obtained by car. Sir Frederick Bram- 
well is the engineer tothe scheme, the money for which, 
viz., 750,000/., is to be provided by London financiers. 


The annual report of Palmer’s Shipbuilding and Iron 
Company, Limited, just issued, shows a loss of 
10,997/. 15s. 9d. This unsatisfactory result is attributed 
to the disorganisation of trade by strikes, over which the 
company had no control. The new ordnance works of 
the company are sufficiently far advanced to admit of 
work being taken. 


A new department of physics and electrical engineering 
will be commenced this session at the new branch of the 
Manchester Technical School in Whitworth-street. The 
plant provided comprises a dynamo, motors, and secon- 
dary batteries, and complete appliances for electro- 
chemical operations. Mr. W. W. Haldane Gee, B.Sc., 
will be the chief lecturer. In the evening department 
special instruction is to be provided on electric lighting 
and power transmission. 


The Pratt and Whitney Company have recently built a 
milling machine designed furremoving at one operation the 
superfluous metal in making a wrought-iron or wrought-steel 
I-section connecting- In a recent trial this’tool took a 
cut 34 in. and 1,', in. deep in the groove and one of 4? in. 
wide and 3 in. deep across the top. The feed was at the 
rate of 1?in. per minute, so that 8 cubic inches of metal 
were removed per minute. In making this heavy cut the 
cutter was revolved in the opposite way to what is usual. 
Working in cast iron the same machine has removed 
94 cubic inches per minute. The cutter spindle, we may 
is 54 in. in diameter in the front journal and 10 in. 
ong. 


The Denver Republican remarks that the introduction 
of electricity promises to revolutionise the mining in- 
dustry in Colorado. In that state it appears that there 
are many ies of ore which cannot now be worked at a 
profit, as the cost of carriage of the ore to the stamps and 
mills is too great and the cost of fuel for engine driving is 
equally so. Most of the mines, however, are within com- 
paratively easy reach of water power, which can now be 
transmitted electrically to the mine and used not only to 
work the stamp mills and concentrators but also to drive 
the drills used in winning the ore. One mine, the Gold 
King, has its mills now worked in this way, 140 horse- 
power being conveyed a distance of 24 miles, 


The Board of Trade returns for August, and the eight 
months ended August 31, were issued on Monday, and 
they show that the value of goods imported during the 
month amounted to 32,746,279/., against 31,522,897/. in 
1890, and 32,937,0887. in 1889; and during the eight 
months to 277,716 930/., against 271,245,384/. in 1890, and 
276,711,094/. in 1889. Of foreign and colonial merchandise 
exported in the month the value was 3,657,451/., against 
5,279,199/. in 1890, and 4,272,745/. in 1889; and in the 
eight months 41,544,401/., against 43,642,402/. in 1890, 
and 44,291,290/, in 1889, The value of British and Irish 
produce and manufactures exported in the month was 
20,670,489/., against 22,817,609/. in 1890, and 21,399,507/. 
in 1889; and in the eight months 166,681,853/., against 
174,694,9107. in 1890, and 162,933,718/. in 1889. 


The following figures show the daily wages paid to 
ironworkers in one of the Pittsburg works. The firm 
in question have published the list owing to a strike of 
their workmen. ey claim that the roller makes more 
from the mill than the firm does. 


First | Second First Second 





ee st Roller. | Rougher. | Rougher. Catcher. Catcher. 
dols. | dols. dols, dols. dols. 
Plate mill ..| 24 88 8.83 | 6.21 7.03 5.51 
Nell 4°; 7.73 3.78 | oe 4.73 3.15 
a. . |. ee) ae 5.27 3.51 
Guide ,, ..; 10.88 | 4.04 | as 4.04 | 
Muck ,, ..' 4.39 261 | we 2.51 1.92 





Lord Brassey has recently been anxious for the safety 





of his house at Battle, near Hastings, and, after seeking 
advice from an experienced engineer, has @ reservoir 
constructed under his lawn holding over 60,000 gallons of 
water, whence a powerful steam fire engine of Merry- 
weather’s ‘Greenwich ” type will draw water and throw 
it in enormous volume over the mansion. A private fire 
brigade is also in course of formation, composed of the 
gardeners and other workmen on the estate. The boiler 
of the engine is constructed to raise steam from cold 
water to ae pressure in about 7 minutes ; but, in 
order to deal with an outbreak of fire immediately on its 
discovery, a 2000 gallon tank has been placed, by the firm 
named, in the tower to supply water to hydrants on the 
staircase, for use with which hose is provided. 


A new explosive named fortis is now being tested by 
a@ commission appointed by the Belgian Government. 
According to the reports, the trials have been especially 
directed towards ascertaining the capabilities of the ex- 
plosive—first, under water ; secondly, with simultaneous 
explosions in several places ; and, thirdly, in comparative 
experiments with other explosives. From what can be 
learned it seems that fortis has proved a most striking 
success, and really startling results were obtained. It is 
considered to have a force from 30 to 40 per cent. over 
that possessed by any other explosive known, so much so 
that the results appear to have surpassed the expectations 
of the inventors themselves. A mine, 13ft. deep, was 
drilled in the solid rock and charged with a relatively 
small quantity of fortis. It detached a mass over 200 ft. 
in height, breaking it up in pieces of 50 lb. to 60 Ib. in 
weight, and projected them toa distance of 350 yards, 
where they nearly smashed the house of the superinten- 
dent of the quarry. 


A serious boiler explosion took place at the cellulose 
manufactory at Skien, in Norway, a week or two ago, 
resulting, so far, in the death of five men. The boiler, 
which exploded, was an old one, built of ? in. plate iron, 
covered on the inside with } in. coating of lead. Inside 
the lead was a layer of fireproof bricks. It had apparently 
not been tested since 1886, and the weight on the safety 
valve had not been reduced, although the boiler had 
deteriorated. There had been several holes in the boiler, 
but these had been patched. When the explosion occurred 
the pressure in the boiler was about 30 lb. The usual 
boiling pressure was 45 lb., but on account of its unsatis- 
factory state orders had been given not to go beyond 
33 lb. Several men were, at the time of the explosion, 
sleeping above the boiler-room ; only one of whom escaped 
before the poisonous gases overtook them, and there were 
also a pss om of men in an adjoining room, of whom two 
or three were unable to get away in time. The damage 
done to the building was comparatively small, the cover of 
the boiler only smashing the ceiling above it. Besides 
the five men already mentioned two more are likely to 
succumb from the injuries received. 


The members of the Junior Engineering Society have 
recently returned from their annual summer excursion, 
in the course of which many of the principal works on 
the north-east coast were visited. Starting from London 
on the 15th ult. the Society proceeded to Scarborough, 
and thence on the following Monday to Brotton, to the 
Lumpsey iron mines of Messrs. Bell Brothers, afterwards 
proceeding to the Clarence Iron Works, owned by the 
same firm. On the Tuesday the dockyards of Messrs. 
Sir Raylton Dixon and Co. were visited, and on the fol- 
lowing day the Central Marine Engine Works and ship-. 
yards of Messrs. W. Grayand Co. In the afternoon of 
the same day the works of the British Metal Expansion 
Company were visited, and later those of the West 
Hartlepool Steel and Iron Company and of the Seaton 
Carew Iron Company. On the following day the 

rty proceeded by steamer to Sunderland, when the 
alll works were inspected as well as Messrs. Dox- 
ford’s Shipbuilding and Marine Engine Works. On 
Friday, the 22nd, the Society proceeded to Darlington to 
the works of the North-Eastern Railway Company, and 
later in the day the ee Forge Company’s Works 
and those of the Thornaby Iron Works at Stockton were 
visited. On Saturday the Grange Iron Works at Bel- 
mont were inspected, and the trip finished by a visit to 
Durham Cathedral. 








SreaAM Pipes AND THE BoarD or TrapDE.—The 
Board of Trade have instructed their surveyors that 
all new steam pi are to be tested by hydraulic pres- 
sure to not less that twice, and not more than two and 
a half times the working pressure, unless the case has 
been specially submitted to the Board for consideration. 
As regards old steam pipes fora period of six months from 
the date of the instruction, the surveyors may exercise their 
discretion as to the test pressure they apply, taking care 
that such test does not exceed twice the working pressure, 
and that when it is less than twice the working pressure, 
the declarations granted are limited toa period not exceed- 
ing six months. If in any case the surveyor cannot get 
such a test | apie —— to old pipes as they consider 
necessary, they are to forward full particulars of the case 
to the Board, in order that the necessary directions may 
be given. After six months from the date of the instruc- 
tion, old steam pipes are to be tested to a pressure of at 
least double the working pressure, but double the work- 
ing pressure is not to be exceeded unless the case has been 
referred for consideration. Thesurveyors may test steam 
pipes at any time they consider necessary, but, except in 
special cases, possibly once in about three or four years 
may be found sufficient. When steam pipes are tested, 
the laggiug or covering is to be off the pipes, and the 
pipes are to be carefully examined before, during, and 
after the hydraulic test. The surveyors are to see that 
efficient means are provided for draining all the steam- 
pipes. 
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THE FACTORY ACTS AND 
INSPECTION. 

THE new Factory and Workshops Act, 1891, 
does not come into operation until the first day of 
January next, ‘‘except where it is otherwise ex- 
pressed.” It is extremely doubtful what this latter 
expression means. The clause ought rather to have 
been: This Act shall come into operation imme- 
diately, except when otherwise expressed, for the 
first day of January is mentioned in several clauses, 
while no other date is mentioned at all. Possibly 
no contentions will arise as to the consruction of 
the Act, otherwise some curious questions might be 
argued with respect to several of its sections between 
now and the end of the present year. It is very 
probable that this Act will be quoted as one of the 
great measures for which the present Home Secre- 
tary is responsible. Be that as it may, the measure 
will have a far-reaching effect in many directions, 
particularly as regards the sanitary condition of all 
places where any kind of labour is carried on. The 
sanitary provisions, Sections 1 to 5 inclusive, apply 
to all factories and to all workshops, including 
laundries, whether women, young persons, or 
children are employed therein or not. That is to 
say, where men only are employed, as well as 
women and children. This fact is expressed in a 
roundabout kind of way, thus, ‘‘including workshops 
conducted on the system of not employing any child, 
young person, or woman therein, or laundries.” 
This negative form of expression is peculiar, and 
might be misleading. The sanitary provisions cover 
all those in the Public Health Acts, and in many 
instances extend them; they relate to effluvia, 
cleanliness, ventilation, overcrowding, &c. Section 
1 gives power to the Secretary of State to direct 
an inspector to take all necessary steps to enforce 
the provisions, if they are not duly observed. An 
inspector is armed with all the powers conferred 
under the principal Act, as amended in respect of 
workshops and laundries under this Act, both as 
to remedying defaults, and taking such proceedings 
as might be taken by the sanitary authority of the 
district, and he may recover from that sanitary 
authority all costs and expenses incurred in carry- 
ing out the order. Section 2 givesextended powers 
to the factory inspector ; after notice to the sani- 
tary authority, if proceedings are not taken within 
a reasonable time, the inspector may take like pro- 
ceedings and recover from the sanitary authority 
the expenses and costs, if not recovered from any 
other person. Section 3 extends the powers of the 
sanitary authority and its officers, as to powers of 
entry, inspection, legal proceedings, and other- 
wise, such authority or its officers having, in 
addition to other powers, all such powers as 
are conferred upon inspectors under the prin- 
cipal Act. Premises used as a workshop, or work- 
place, within the meaning of the Public Health 
Act, 1875, and not kept in conformity with the 
Act, are deemed to be a public nuisance, liable to 
be dealt with summarily under the law relating to 
public health. On the certificate of a medical 
officer of health, or inspector of nuisances, the 


- | sanitary authority may order the cleansing or puri- 


fying of any such workshop. The provisions are 
so sweeping in their character and extent that 
proper sanitation will have to be provided under 
the Act. 

The provisions as to safety are not greatly ex- 
tended, except as regards fire. The fencing of 
machinery is somewhat better defined by the inser- 
tion of the words ‘‘all dangerous parts of the ma- 
chinery” in sub-section 3 of Section 5 of the prin- 
cipal Act, before the words ‘‘every part of the 
mill gearing.” As regards protection against fire, 
all factories in which forty or more persons are 
employed, constructed after the first day of January, 
must afford external means of escape from all 
stories above the ground floor. All factories at 
present occupied and used, in which forty or more 


2|are employed, are to be provided with the means 


of escape as soon as may be after the passing of 
this Act. The owner is in this case made responsible 
for the structural alterations required. Provisions 
are, however, made for arbitration in cases of dis- 
pute, either as between owner and occupier, or 
with the sanitary authority. 








Sections 8 to 12 inclusive deal with special rules 
and requirements relating to dangerous and un- 
healthy incidents of employment. Those provi- 
sions apply whether children, young persons, or 
women are employed or not, in cases of impure 
air, the generation and inhalation of dust, the use 
of any process, or the working of machinery. In 
all such cases special rules may be framed, or 
special measures be exacted. No modification of 
such rules are to be made without the authority of 
the Secretary of State. The other sections relate 
to the period of employment for women, to over- 
time, to the Saturday half-holiday, to other holi- 
days, to conditions of employment of women 
after child-birth, to the employment of children 
under eleven years of age, to certificates as to 
health, to notices of accidents, &c. Some special 
provisions follow as to particulars to be supplied 
when payment is by the piece, powers of entry, 
notices, penalties, &c. The two prominent features 
in the Act are: (1) The extension of the sanitary 
provisions, so as to include workshops and work- 
places where men only are employed, which pro- 
visions will affect every kind of industry; and (2) the 
increased powers given to inspectors under the Act, 
with even greater powers under the authority of an 
order by the Secretary of State. If the inspectors 
do their duty healthy he ye! must of necessity 
follow, for they can compel the sanitary authority 
to do their duty. 

It is expedient that the Act shall be read by the 
light of the last report of the Factory Inspectors, 
or ‘‘of the Chief Inspector of Factories and 
Workshops,” which is the official title. In this 
report the conditions of the engineering, shipbuild- 
ing, and iron and steel trades are dealt with, also 
the brass and copper trades, steel smelting, the 
tinplate industry, and electric lighting of factories. 
Those who imagine that the inspectors’ reports 
have only to do with the textile trades, and esta- 
blishments where women and childrenare employed, 
are mistaken. Special attention is, of course, given 
to accidents, the fencing of machinery, overtime, 
combinations among workpeople, sanitation, un- 
healthy occupations, and some other subjects. 
There is a good deal of information given as to the 
special industries of the districts respectively under 
supervision by the various inspectors, the remarks 
on which are of interest to those engaged in the 
several industries. The special point to which 
attention is here directed is the attitude of inspec- 
tors generally with respect to the provisions of the 
Acts which they are called upon to administer. 
Workmen, for the most part, seem to be under the 
impression that factory inspectors perform their 
duties in a perfunctory kind of manner; some 
go so far as to assert that they intentionally play 
into the hands of employers, managers, and over- 
lookers, shutting their eyes to abuses, and winking at 
evasions of the Acts. Whether there was at any time 
any foundation for these allegations and suspicions, 
we need not stop to inquire ; at any rate, the num- 
ber of informations laid during the past year does 
not support that view. The total number of infor- 
mations laid was 3007 ; of these 2843 cases ended 
in convictions, in 87 cases costs were paid, and only 
77 were dismissed. Naturally the employers’ view 
is that the inspectors rather exceed than fall short 
of their duty under the Acts. It is perhaps impos- 
sible to satisfy both parties; the one accuses the 
inspectors of doing too much, the other of doing too 
little. It is very difficult to avoid these accusations. 
But the last report indicates that the inspectors are 
influenced by the new social movement in various 
directions, for they appear as advocates of a more 
thorough and complete inspection than has hitherto 
taken place, and they appear to have anticipated 
and welcomed the extension of powers conferred by 
the new Act. To use the words of a letter signed 
‘*A Working Man,” quoted in the report, each 
inspector seems determined to ‘‘ do his duty like a 
man.” If the several reports in the volume may 
be taken as a criterion, there can be little doubt as 
to the way in which inspection will be carried out, 
and sanitation enforced in all cases. One thing is 
abundantly manifest by these reports, namely, that 
all the fault is not at the door of employers. Work- 
people seek to evade the Actsas well as employers 
and their agents ; and in the former case it is more 
difficult to enforce the law than in the latter. If, 
however, the law is to be enforced a large number 
of additional inspectors will have to be appointed, 
for the present staff cannot keep pace with the 
work. the various Acts ought now to be consoli- 
dated, so that those who run may read. 
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THE GOVERNMENT AND INVENTORS. 


OutstpERS who have any business to transact 
with a Government department are subject to 
many trials of patience. The number of docu- 
ments to be signed in connection with the simplest 
matter of business is something appalling, and in- 
ventors are even worse treated. Readers of 
Dickens will remember his amusing account 
of the Circumlocution Office, and though matters 
have changed for the better, it is extremely diffi- 
cult to get our officials to look at any new device 
or improvement in existing machinery. No doubt 
part of this indifference arises from the very great 
number of claims by cranks, with mechanical bees 
in their bonnets, to have their devices, or even 
their half-formed ideas, examined by the Govern- 
ment. The number of such individuals is extra- 
ordinary, and like the circle squarers and flat-earth 
men, they have an aggravating habit of never 
listening to even the mildest possible objections to 
their theories, overwhelming their unfortunate 
auditors with a cloud of polysyllabic words, which 
are usually totally incomprehensible. The mechanical 
departments of our railways suffer from similar in- 
flictions, and are therefore slow to investigate the 
merits of any new device, unless originating with 
an engineer of established reputation. 

Nevertheless when our Government departments 
do finally decide on investigating the merits of an 
invention, it cannot be denied that they do so in 
avery thorough manner. Thus much money was 
spent in testing and improving the Brennan 
torpedo, with the result that the Admiralty had to 
pay the inventor considerably more than he had 
asked for when he first brought his weapon before 
them. A large part of the usual remissness is pro- 
bably due to a desire to shirk responsibility. A 
Government employé reasons that he has every- 
thing to lose and nothing to gain by recommending 
the adoption of any device which has not been 
thoroughly tested elsewhere. If the invention 
proves unsuccessful he is perhaps abused in Par- 
iament, and accused of incompetence in the 
press by some one who could not distinguish be- 
tween a slide valve and a piston-rod, whereas if 
successful his promotion is probably but little 
affected, as seniority counts for so much in Govern- 
ment service, 

Matters are better than they were. An inventor 
usually receives a courteous reception—at least it 
is the desire of the heads of the departments that 
he should. What he has to complain of is that the 
attention given him is purely perfunctory. For 
example, the committee appointed to report on the 
new rifle for the infantry did not show any alacrity 
to examine ideas brought forward by outsiders. 
They commenced inventing themselves, and in a 
short time acquired such a paternal interest in the 
arm which they created, that ever since they have 
been unable to recognise merit in any other. Even 
now, when outside criticism has obliged them to 
modify their design, they make as little alteration 
as they can, and while the final decision is yet 
open, put numberless obstacles in the way of those 
who seek to place more recent discoveries before 
them. The United States have also appointed 
a commission to select a weapon for their army, 
but in this case outside inventors will receive every 
assistance from the committee. The bore decided 
on is .30 in., and the type of rifling and dimensions 
of the chamber have also been settled by the com- 
mittee, but the breech action will be decided on by 
competitive trials of different devices. To this end 
the committee will sell standard barrels and car- 
tridges to inventors, so that they may perfect their 
devices before bringing forward for competition. 
Ample time is also assured to any inventor to per- 
fect his schemes, and his work will be carefully 
examined. 

The tests to be made will be of the most thorough 
kind. The guns will first be tested for rapidity 
and accuracy combined. The magazine will be 
filled, and then twenty cartridges fired from the 
gun as a single-loader, followed by the contents of 
the magazine. This test will be followed by one of 
the rapidity of the gun when fired as a single-loader 
for two minutes, and by another when fired for the 
same period as a magazine arm. All these tests 
will be conducted by the same two experts in the 
handling of small arms, by which means it is hoped 
to eliminate the personal equation. Following 


these tests will be one of endurance, the arm 
being fired for 500 rounds without cleaning as a 
magazine gun, and 100 rounds as a single-loader, 





the magazine being filled. After this will come 
the dust and the rust tests. A further test will be 
made of the action on the breech of defective 
cartridges. In this test the cartridge is given two 
cross-cuts on the head to nearly the thickness 
of the metal, and is placed in the chamber so that 
these cuts fall under the extractor. If a rifle 
successfully passes these tests it will then be sub- 
jected to combinations of them. From the fore- 
going it would almost seem that if any large 
number of breech actions were sent in, several years 
would elapse before the final report of the com- 
mittee, but no doubt a very large proportion will 
be rejected in the early stages of the investigation, 
and only two or three will be submitted to the 
final tests. 

The completeness of the proposed trials, and the 
facilities afforded for the competition of outsiders 
are characteristic of the American people, who, as 
a nation, seem extremely fond of experiment. 
Many of the large works there have an experimental 
department where new devices are continually 
being tried, and the Congress itself, though it is 
accused of neglecting to provide sufficient sums for 
the defence of the country, is ever ready to vote 
money for testing some new form of weapon. 
No doubt it drops a good deal of money this way 
very uselessly. Thus some thousands of dollars 
were spent, in opposition to the advice of its best 
officers, in testing a couple of cast-steel guns, one of 
which, built by the Pittsburg Steel Company, was 
heralded on its completion, or indeed before, with 
the most marvellous prophecies of the wonders 
“4 was about to accomplish. It burst the first 
shot. 

Similarly another gun, constructed on the absurd 
plan of wrapping wire diagonally round a 
central tube, was also tested by the United States 
authorities and burst the first round. On the other 
hand it is to this readiness of Americans to experi- 
ment that we owe the Zalinski gun, which even if 
it is not all that its promoters claim, seems never- 
theless well adapted for coast defence, where 
ranges can be obtained with great accuracy, and 
high-angle fire is fairly reliable. 

Whilst not wishing that our own authorities 
should go so far as to copy the United States in 
testing so many schemes which are on the face of 
them absurd, it would certainly be well if more 
readiness were shown in examining inventions 
which show a reasonable prospect of success. 





ELECTRIC LIGHTING IN LONDON. 
Arter being for many years behind every other 
important city in Europe and in America in the 
matter of electric lighting, London has suddenly 
distanced all its Continental rivals, and is within a 
measurable space of surpassing New York. This 
change has taken place in a very few years, and 
originated in the Electric Lighting Amendment 
Act of 1888. Previously to that scarcely anything 
had been done in the way of public lighting, if we 
except the operations of the Grosvenor Gallery 
Company, and the Cadogan Electric Lighting Com- 
any of Chelsea. But on the passage of the new 
bow there was a rush for provisional orders, and 
now there are already 240,000 lamps of eight candle- 
power under supply, as noticed by us in our issue 
of August 21. These figures, as we then stated, 
were taken from a report in the Times, which went 
at considerable length into the causes, first, of the 
slow progress of electric lighting in London in the 
years 1882-88, and, second, of the late rapid burst. 
In finding a reason for the long delay, the Z'imes 
did not attribute it entirely to the effect of Mr. 
Chamberlain’s Act, which provided that a munici- 
pality might buy out a supply company at the end 
of twenty-one years, without any compensation for 
compulsory purchase or goodwill. On the contrary 
it held that electric engineers were not in a position 
at the date of the Act to carry out any ambitious 
schemes, and that if it had not been passed the pro- 
ress must have been much slower than of late. 
here was a great eagerness at the time to invest 
money in electric companies, and if an artificial 
barrier had not been raised, when ‘‘ the finance of 
the question had outstripped its science,” it would 
have been found how incomplete the science was. 
This view of the subject brought a letter from Mr. 
R. E. B. Crompton, who in contradiction of it re- 
peated his well-known assertion that the station 
which he designed for the Edison-Swan Company 
in 1883, and which was partly installed in Pimlico, 
was quite capable of effecting the lighting of 





Victoria and the adjacent streets, and of earning 
fair dividends. Mr. Crompton admitted that im- 
mense strides had been made in the interval in the 
use of alternate currents, and that continuous 
current dynamos had been improved, but he in- 
sisted that in 1883 there was ample knowledge to 
proceed upon. 

The two views thus put in opposition are those 
of the shareholder and the engineer. Of course 
when the latter asserts that his plant would have 
earned satisfactory dividends he goes beyond his 
province ; as yet we have very little knowledge of 
the capabilities of electric supply companies to make 
profits. The shareholder has no enthusiasm for 
science ; on the contrary, he has a profound dread cf 
making experiments. What he delights in is a 
simple manufacturing process with a monopoly of 
sale. He knows that under the best of circum- 
stances profits are not excessive, and that it needs 
very few adverse circumstances to eat them up 
altogether. Such a man naturally thinks that if he 
had put his money into an electric supply company 
in 1883 he would have seen very little return for it 
in the years that have since elapsed. He sees that 
dynamos have increased in size several times ; he 
hears that their efficiency has much improved, and 
he knows that English engineers have now the 
advantage of much Continental and American ex- 
perience. He is aware that, as yet, the bulk of 
the public hold back from the new illuminant, and 
that very little profit has been made. No wonder 
he thinks that eight years ago engineers could not 
carry out electric lighting work successfully, that 
is, in thesense of making it pay. Probably he is 
right. We quite accept Mr. Crompton’s statement 
that his Victoria Station was capable of supplying 
20,000 lights, but we think that he does not do full 
justice to all the scientific advances he las himself 
made in the mean time. Nothing is more difficult 
than to resume a former attitude of mind. Matters 
which appear perfectly commonplace to-day were 
eight years ago full of mystery tous. Hundreds of 
most capable men, both in the old world and the 
new, have been most earnestly at work on the 
subject of electric generation and distribution for 
these years, and yet we are assured that they have 
learned nothing of such importance as to make the 
difference between earning a dividend and making 
a loss, in a continuous current system. 

In a manufacturing business—and an electric 
supply company is a purely manufacturing concern 
of the simplest possible kind—success depends 
chiefly on having no unproductive capital, and in 
keeping down working expenses. Now it is quite 
certain that for a given output both these items 
would have been greater in 1883 than at present. 
Dynamos were not only much more expensive then 
than now, but they were smaller, involving a larger 
outlay for buildings and for foundations. The 
three-wire system of distribution —an immense 
source of economy—was not brought out, and en- 
gineers had no information in the form of load 
diagrams to aid them in designing their plant. As 
to working expenses they are still too high. Con- 
sidering the absolute simplicity of the process 
carried on, the staff of an electric station is very 
large and expensive. But we should be sorry to 
think that very much has not been done since 1883 
to simplify the management. We fear the share- 
holders in Mr. Crompton’s station, had the plan 
been carried out, would have found their property 
more satisfactory from a scientific than from a 
financial point of view. 

The writer in the J'imes did not quite accept Mr. 
Crompton’s contradiction of his opinion, and last 
Friday a long letter was published from him, in 
which he returned to the attack. This is chiefly 
valuable in confirming the opinion that we formed 
from his previous communication that his views 
had a commercial rather than a technical basis. 
He makes the peculiar mistake of supposing 
that the percentage of loss of conversion of mecha- 
nical into electrical energy increases with the 
number of machines employed. He says : ‘‘ As in 
the conversion of mechanical into electrical energy 
there must be of necessity a certain percentage of 
loss (5 per cent. or 30 per cent.—it is for the argu- 
ment immaterial which) in every dynamo em- 

loyed, it is obvious that the fewer the dynamos 
Giastatont with the utilisation of their full capacity 
and with the general efficiency of the whole plant), 
the less will be the totality of loss, and the 
more cheaply can electrical energy be generated 
and supplied.” On the face of it this looks as if 
the writer meant that with machines of 90 per 
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cent. efficiency there would be a loss of 10 per 
cent. in using one, 20 per cent. in using two, 30 per 
cent. for three, and so on. Probably, however, 
what he intended to convey was that large engines 
and dynamos are more economical than small ones. 
There is abroad quite an exaggerated opinion as to 
the relative economy of large and small engines and 
dynamos. It is quite true that very small machines 
have never a high efficiency, but a point is soon 
reached beyond which improvement is nearly im- 
perceptible. It is possible to make an engine indi- 
cating 200 horse-power as eflicient as one many 
times its size, while a 500 horse-power engine pro- 
bably gives a better return for the money it costs 
to buy and work than any other size. Of course 
in the happy future, of which the electric engineer 
dreams, when everybody will use his light, 500 horse- 
power will be far too small a unit to employ in 
central stations. The size of the engine must be 
chosen in relation to the total amount of work to 
be done. Two engines will always be more trouble 
to manage than one, although they may not require 
more coal. 

In denying that the pause in electric lighting 
arose from lack of knowledge, Mr. Crompton ex- 
pressly excluded all reference to alternate current 
systems. These had no existence in 1882. Now 
they are in the front, and are exciting the deepest 
interest. Every one is watching the Lauffen-Frank- 
fort experiments of the transmission of power for 
110 miles, and if it prove successful the alternate 
current machine will take a yet more important 
position. This has not much to do with the clec- 
tric lighting of London at present, but it is full of 
possibilities for the future. It is quite certain that 
the plan of small stations placed comparatively 
near together is not the one that will be per- 
petuated ; indeed it is doubtful if any of the exist- 
ing methods of lighting will survive the term of 
forty-two years that the monopolies of the compa- 
nies run for. 


RAILWAYS IN THE UNITED 
KINGDOM. 

OnE of the satisfactory methods of gauging the 
volume of trade in a country is by the statistics 
applicable to railway traffic, and those who are 
inclined to take a pessimistic view of the future of 
British industries would do well to reflect on the 
continuous expansion of trafic on British railways, 
which is very pronounced, notwithstanding that con- 
veyance by sea is as popular as ever it was. Rail- 
way rates have somewhat decreased in recent years, 
of which fact the receipts per train-mile afford some 
evidence, since they have gone down from 5s. 3d. 
ten years ago to 4s. 10$d. last year, the latter 
being a fractional improvement on the five pre- 
vious years. But notwithstanding this the aggre- 
gate receipts show a steady advance. A Parliamen- 
tary return just issued shows that last year prac- 
tically 80 millions sterling were taken by all the 
companies in the kingdom, which is more than 
10 millions sterling above the drawings five years 
ago, while fifteen years ago the receipts were 
20 millions less. Of the total 52.81 per cent. was 
taken for goods and 42.94 per cent. from pas- 
sengers, and here, it may be stated, that the 
proportions have been practically the same for 
three years, and in the past ten years the fluc- 
tuations have been within 1 per cent. But the 
general tendency is an increase in the ratio of pas- 
sengers and a decrease in the proportion of goods 
traflic. This is not surprising, as railway travelling 
is becoming more general, and a holiday by rail 
to distant parts is not a luxury confined to the few 
as in past years, fares being less prohibitive, while 
the improved condition of ‘‘the masses” allows of 
a greater expenditure in this direction. It is only 
a decrease in the relative proportion of traffic that 
we refer to, for goods traffic has expanded very 
nearly as much as passenger travelling. Last 
year the receipts for the carriage of goods, &c., 
were about 42} millions, an increase of 6 mil- 
lions, or 16$ per cent. in five years, and of over 
10 millions in ten years. So also with passengers. 
The receipts have gone up from 30} to 34} millions 
in five years, an advance of about 12 per cent., and 
in fifteen years there has been an increase of 
10 millions. There are substantial increases on 
the year under both heads. 

In reviewing the traffic about a year ago* we re- 
ferred at length to the preponderance of third- 
class passengers, and the disproportion between 








* See ENGINEERING, vol. 1., page 370, 








the different classes is now still more pronounced. 
Of every hundred passengers who travelled last 
year 88.6 went in third-class,7.7 per cent. in second, 
and 3.7 per cent. in first-class carriages. In Eng- 
land 88.5 per cent. of the passengers were of the 
third-class, in Scotland 93 per cent., and in Ireland 
74 per cent. The difference in the case of Scotland 
is doubtless due to there being no second-class 
carriages on several of the lines. In that country 
5.75 per cent. of passengers went first-class, while 
in England the proportion was 3.25 per cent., 
and in Ireland 6 per cent. We come now to re- 
ceipts, the proportions of which are shown on the 
appended Table : 

Proportion of Receipts by Respective Classes. 


First- Second- Third- | Season 














roy Class. | Class. Class. Tickets. 
per cent. | 
England . 10.4 9.1 72.4 8.1 
Scotland -| 13.6 1.6 77.4 7.4 
Ireland .. os ‘ .| 12.8 24 | 59 4.2 
United Kingdom ..|_ 10.9 | 9 | 722 7.9 


It is evident that in Ireland each third-class 
passenger pays less for a journey. This is pro- 
bably because the distance travelled is shorter, for 
we have yet to learn that third-class fares are 
relatively cheaper in Ireland than here. It may be 
taken generally that three-fourths the passenger 
receipts come from the third-class—in Scotland the 
proportion is larger-—for in all countries a fair pro- 
portion of season tickets are of the lowest class. 
The tendency, as we have already stated, is in the 
direction of travelling at the cheaper rates. In ten 
or eleven years the payments by third-class pas- 
sengers have increased from 13.86 to 21.14 mil- 
lions, or 52.5 per cent. Over 1889 the increase is 
nearly 7 per cent. In the decade the first-class 
passengers have decreased their payments by 
nearly 23 per cent., and in the second-class the 
decrease is nearly 20 per cent. There is, how- 
ever, a slight improvement on last year’s total in 
both cases. 

So much for receipts. The increases are satis- 
factory, and, as we have stated, indicate that a good 
trade has been passing, for in one year we have 
found a gain of close on 3 millions sterling on 
receipts for traffic. But then the expenditure has 
also gone up. In the first place, extra traftic always 
means increased train mileage ; while the increase 
on goods train mileage is at the same ratio as the 
addition to receipts, the passenger train mileage 
only increased 3.4 per cent., and the receipts 
were augmented to the extent of 5.2 per cent. 
The number of passengers carried increased by 
nearly 43 millions, the total being 817? millions, 
the train mileage has gone up from 161.1 million 
to 166.6 million miles, an increase similar to that 
of last year, when the increase in passengers was 
only 33 millions, so that there has been more 
mileage per hundred passengers, but after all the 
receipts is the better basis of comparison. The 
goods traffic shows a fair increase, especially in 
minerals, of which 215? million of tons were moved, 
while 87% million tons of merchandise were carried, 
the total traffic being 303 million tons. Minerals 
have increased on the year 1.9 per cent. and mer- 
chandise 1.98 per cent., while the increases last 
year were 5 per cent. and 7 per cent. respectively. 
The goods train mileage was 143 millions, anincrease 
of 2.8 per cent. 

The addition to receipts on the year was 2.75 
per cent. It is not our intention at present to 
enter into an analysis of the expenses. Suffice it 
to say that the proportion of expenditure to 
receipts was 54 per cent. in England, 52 per cent. 
in Scotland, and 56 per cent. in Ireland, the mean 
for the whole kingdom being 54 percent. For four 
years preceding it was but 52 per cent., and not 
since 1877 has it been 54 percent. In 1874 alone 
did it exceed this proportion, being then 55 per 
cent. When one reflects on the demands of the 
employés and the concessions made to them, requir- 
ing greater expenditure, it is easy to conceive that 
the proportion of expenses to receipts will not be 
less next year. 

The three millions gained on receipts was more 
than required to meet expenses, so that even had 
there been no increase on capital the percentage of 
divisable profit would have heen less. But 
21 millions sterling have been added in a year to 
capital account, which is slightly above the average 
increase, for in ten years the augmentation has been 
170 millions, the total now being 8974 millions. 





Six millions have been added during the year to 
ordinary, 5 millions to preferred, and 10 to deben- 
ture stock. The extent of new capital paid up does 
not seem to be accounted for in the new mileage 
opened ; but, doubtless, many miles are in progress 
of construction. There have only been 136 miles of 
double line opened, while there are 6 miles less of 
single line open. The total mileage is 20,073, of 
which 10,989 is double line. The capital floated 
per mile of railway open is, therefore, 44,710/., 
which is higher than it has ever been, and 755/. per 
mile more than last year. In ten years the capital 
per mile open has gone up 3700/. In the same 
time the net receipts have gone up but 5 millions 
sterling, and the return to capital last year was 4.10 
per cent. instead of 4.38 per cent. ten years ago. 
While the rate of divisable profit last year was very 
much less than in years prior to 1883—in one case 
the difference is .66 per cent.—still it compares 
favourably with some immediately preceding years. 
Indeed only in 1889 was it greater, and then it 
was 4.21 per cent. 

Some information is afforded as to the amount 
of dividend paid at various stated rates of interest. 
Taking ordinary stock first, on which, as might 
well be supposed, there is some fluctuation, we find, 
when the amounts are compared with some pre- 
vious years, that while English and Irish railways 
have continued to do fairly well, Scotch lines have 
suffered. Ten million pounds of stock inthe whole 
kingdom got less than 1 per cent., and this is four 
times the amount of any of the four previous years. 
Scotch railways own over 9} millions of this. 
The decrease may be appreciated when it is noted 
that in 1889 only 200,000/. got less than 1 per cent. 
Of stock getting between 1 and 2 per cent. there 
was over 3} millions, more than a third being 
Scotch. This is more than last year, but falls 
far short of 1888 and the two years preceding. 
Thirty -five and three-quarter millions worth 
of stock got between 2 and 3 per cent., which 
is a rather larger amount than in some previous 
years, although in Scotland the amount of stock 
participating to this extent last year was only 
half what it was in 1889. There is, too, a 
larger proportion of stock getting between 3 
and 4 per cent. So far as Scotland is concerned 
5 to 6 per cent. was last year the best rate, 
11.9 millions sterling getting that rate, and this is 
about the same as in 1888, whereas in 1889, 11 mil- 
lions got from 6 to 7 per cent. Seven per cent. 
was the highest rate. In England, on the other 
hand, 50,000. got from 9 to 10 per cent., 
although in 1888 over 1? millions got 15 per cent. 
Only one million English capital got from 8 to 9 
per cent. last year, whereas in 1889, 34 millions gc t 
that rate. Sixty-seven millions got from7 to 8 per’ 
cent., the same as in the previous year, while a 
much greater amount of pool got from 6 to 7 per 
cent. In Ireland the amounts participating in the 
various rates show few differences on the previous 
year’s totals. As to guarantee stock there is not 
much change. In preferential stock England has 
given 5 per cent. instead of 4 per cent. to the holders 
of 4 or 5 millions of stock. Turning to loan capital we 
find little change in England, 4} millions taking 4 
and 2} millions 5 per cent. In Scotland 4 per cent. 
is the usual rate, while in Ireland they pay rather 
more. In debenture stock the tendency is towards 
lower interest, particularly in England, for the 2 to 
3 per cent. stock has increased from 6? to 314, and 
the 4 percent. has decreased from 129 to 113 mil- 
lions odd. There is little change in this respect in 
Scotland or Ireland, the additions being on the 
3 to 4 per cent, stock. 








NOTES. 
STEEL Founpations. 

THE unfavourable nature of the soil on which 
Chicago is built has necessitated special arrange- 
ments for the foundations of the enormous build- 
ings which are a feature of the city. As described 
by Mr. T. C. Purdy in Engineering News, the foun- 
dation employed consists of a layer of concrete of 
sufficient area to reduce the load on the soil to 14 
to 2 tons per square foot. This bed is carefully 
levelled in place, and across it are placed a number 
of steel rails or beams, which in turn are sur- 
mounted by a second layer, shorter than and at 
right angles to the first. This layer is followed 
by athird or fourth, each successive layer being 
shorter than the preceding one, until finally the base 
of the columns which the foundation is to support, is 
reached. This extensive use of steel allows the 





i 

5 
5 
4 
; 
4 
| 

: 





304 


ENGINEERING. 


(Serr. 11, 1891. 








— 


amount of material inthe foundation tobe very much 
reduced. Thus in one case a column with a base of 
4 ft. square was tocarry a load such that the bearing 
on the soil had to be 16 ft. 6 in. square. To do this 
in the ordinary way with stone footings a height of 
7 ft. was required between the base of the column 
and the top of the concrete bed, and the amount of 
material to be used was 691 cubic feet. Replacing 
the stone by four layers of 751b. rails, the height 
between the top of the concrete bed and the base 
of the column was reduced to 1 ft. 8 in., and the 
amount of material to 217 cubic feet. The space 
thus saved was utilised for a basement story. The 
concrete bed, on which the rails are laid, is care- 
fully levelled, and the rails are embedded in con- 
crete, by using a wooden frame to surround them, 
so that no iron is exposed to the air. Foundations 
constructed in this manner have proved perfectly 
successful where piles have failed. Thesettlement 
varies from 3 in. to 5 in., which is usually allowed 
for in fixing the levels at the start. It takes place 
slowly but none the less surely. 


Suir Losses 1n Torre Montus. 

The losses in steam and sailing ships during the 
second quarter of the current year, according to a 
report issued by Lloyd’s, was 167 vessels of 103,328 
tons, 60 per cent. of the tonnage being sailing vessels, 
while only 34 of 41,584 tons were steamers. What 
might be termed the rate of mortality was heaviest 
in the case of Norwegian vessels, being 1.12 per 
cent. of the tonnage of vessels owned in Norway. 
America lost .46 per cent., and France .45 per 
cent. British and colonial vessels lost made up 
58,000 tons ; but then the enormous fleet reduces 
the percentage to .46 per cent. in the case of the 
mother country, and .73 per cent. in the case of 
the colonies. Britain’s fleet is more largely of 
steam than that of other countries, so that it is not 
surprising to find that 35,000 tons, or 84 per cent. 
of the total steam losses are those of the empire, 
yet the percentage of loss is only .40 for the king- 
dom, and .37 for the colonies. The rate is much 
heavier for sailing ships, although the total is con- 
siderably less ; being only 23,300 tons, or 37 per cent. 
of the total. The rate for the kingdom is .63 and 
for the colonies .94 percent. Norway stands worst 
with a loss of 1.34 per cent., and Denmark with 
.92 per cent. The losses in other cases vary down 
to .25 per cent., Italy being an exception with one 
small ship lost—equal to .08 per cent. While 
collisions account for a large number of losses of 
steamers, ships are more frequently abandoned, 
and a goodly number are broken up. Of course 
wrecks explain the greater number of losses, 58 per 
cent. in the ease of steam, and 56.5 percent. ships. 
It is somewhat remarkable to note that three 
steamers averaging 1700 tons and 17 sailing vessels, 
totalling 7749 tons have never been heard of—are 
regarded as missing. Another noteworthy point 
in the return is that of the total tonnage, 11.1 per 
cent. was of steel, 40 per cent. of iron, and 48.9 per 
cent. composite or wooden, 


From YokouaMa TO Brirat 1n 19 Days. 

The last splendid voyage home of the City of New 
York completes a series of quick passages which 
has brought mails and passengers from Yokohama 
in the far East to Britain in 19} days, the distance 
covered in that time being about 9000 miles. It 
will be remembered that when the new service was 
inaugurated in the spring time of the year the mails 
failed to catch the Wednesday steamer from New 
York, and consequently were delayed at that port 
three days, taking 25 days from Japan to London. 
On this occasion the speed was accelerated. The 
steamer Empress of Japan, built at Barrow, and 
described in our previous article on the subject 
(see ENGINEERING, vol. li., page 624), left Yoko- 
hama on August 19, and arrived at Victoria, British 
Columbia, on August 29, covering the distance in 
9 days 194 hours, and thus improving on the first 
trip of the Empress of India by 19 hours. 
The distance is about 3850 miles. Across the 
continent the Canadian Pacific carried the 
mails at an average speed of 36 miles, includ- 
ing stoppages, arriving at Brookville on Sep- 
tember 1. The journey in [ay last took 3 days 
17 hours, instead of 3 days 4 hours 55 minutes 
now, the distance in the latter case being 2802 
miles. Seven hours sufficed for the New York 
Central to place the mails on board the City of 
New York, which sailed on Wednesday. This 
vessel succeeded in making a splendid run to Ire- 
land, just equalling the record run of her consort, 
the City of Paris, in her tenth trip in December, 





1889, both vessels having taken 5 days 22 hours 

50 minutes. Their daily runs were as follows : 
“City of ‘City of New 
Paris.” York.” 





miles mailes 
bt.tor we si po = 
2nd ,, a nS: 
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The City of New York got in at 2.10 p.m. on Tues- 
day last. At noon on Monday she had only 452 miles 
to do to arrive at Queenstown, and for three days 
previously she had averaged 461 miles. Had she 
not been detained by fog off the south of Ireland, 
she would have been at Queenstown at 11.30 a.m., 
and thus have made the passage in 5 days 21 hours 
16 minutes. 


THE VisRATION OF TorPEDO Boats. 

In a recent number of Le Yacht, M. Normand, 
the well-known torpedo builder, discusses the 
question of the vibration of lightly built ships when 
driven by engines running at high speeds. This 
question is of great importance. Some of the 
earlier torpedo boats are said to have vibrated so 
much as to loosen the stopping in the teeth of an 
inspecting officer, and quite a number of our recent 
war vessels, of the torpedo cruiser class, have not 
been worked at their intended speed on account, 
it is said, of the excessive vibration. M. Normand 
has studied the question particularly with reference 
to a twin-screw torpedo boat he is building for the 
French Government. This boat will displace 130 
tons, and be driven by engines of 2300 indicated 
horse-power. The engines will be of the vertical 
tri-compound type, with the cranks at 120 deg. 
Usually these cranks are fitted with counterweights, 
but it is impossible to do more than balance the 
cranks and the heads of the connecting-rods, and 
there remains to be balanced the vertical forces due 
to the inertia of the pistons, the piston-rods, and 
the upper half of the connecting-rod. At the speeds 
now used, viz., 360 revolutions per minute for the 
boat in question, these forces are enormous, and 
owing to the bigger piston in the low-pressure 
cylinder, the strains are greater in this cylinder 
than in the other. In an engine of the type con- 
sidered the centrifugal forces will be as follows : 
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These strains are comparatively high, and though 
they balance themselves in part they may, since 
there are two engines, be doubled at any moment 
when the two synchronise. In such a case the 
vibrating couple is applied to the least dimension 
of the boat, the weight of which, considered as a 
vibrating rod, does not exceed forty times the 
forces causing it to vibrate. Treating the subject 
mathematically, however, M. Normand finds that 
if the three pistons were made of exactly the same 
weight the forces of inertia would balance each 
other at all parts of the stroke, whatever the 
relation between the length of the crank and con- 
necting-rod. This then is what he proposes to do 
in his new engine, the increase in total weight 
being only .3 per cent. This device, however, 
only partially accomplishes the object in view. 
The inertia forces, since they act along the direc- 
tion of their piston-rods, even when they are zero 
as a whole, will yet give rise to couples, tending to 
vibrate the engine framing in a fore-and-aft direc- 
tion. In order to destroy this couple effectually it 
is necessary to connect the engine columns by dia- 
gonal bracing fore and aft, and to firmly connect 
the upper portion of the engine, as well as the 
bottom, to the framing of the vessel. In this way 
M. Normand hopes to finally overcome all difficulty 
from vibration in fast torpedo boats. 





STreEL IN FrancE.—The production of steel in France in 
the first half of this year was 294,067 tons. The corre- 
sponding output in the first six months of 1890 was 
280,341 tons. 





COAL-BURNING OF ATLANTIC LINERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Your last number contains a letter from ‘‘ White 
Star,” commenting on some remarks in your previous 
issue on the comparative coal consumption of the City of 
Paris and Majestic. ‘*‘ White Star” claims for the 
Majestic an economy in fuel considerably greater than 
that of the City of Paris. As both steamers, and also the 
Teutonic, as you have already stated, are fitted with 
Howden’s system of forced draught, it is difficult to see 
how much difference in economy can exist if the engines 
of both steamers are equally economical. 

Though the Tuetonic and Majestic show remarkable 
economy in fuel the difference in this respect between 
them and the City of Paris cannot be very great. It 
should be remembered that, the City of Paris is fully 5 ft. 
more in beam than the White Star steamers, while she is 
35 ft. shorter and has a considerably greater displacement. 
She cmemaeneey requires a greater indicated horse-power 
than the Majestic and Teutonic for an equal speed. 

Last voyage the coal consumption of lhe City of Paris 
for both main engines, and _all auxiliary power, was only 
240 tons per day. The whole power is supplied at sea by 
the main boilers, as the auxiliary boilers on the voyage 
merely supply sufficient steam at a low pressure for con- 
densation to make up part of the waste of fresh water in 
the main boilers. e auxiliary power supplied by the 
main boilers, in addition to that indicated by the main 
engines, is therefore a very considerable item, embracin 
that for all the circulating pump engines, feed, bilge, po | 
other pumping engines, forced draught fan engines, venti- 
lating fan engines, hydraulic engines, which perform all 
power operations throughout the ship, and electric light 
engines. For these purposes a consumption of about 
24 tons per day should be deducted from the total of 240 
tons to obtain the consumption due to the main engines 


only. 

It is evident that ‘‘ White Star” must have deducted 
too large a quantity for such purposes in giving the con- 
sumption of 220 tons per day for the Majestic when indi- 
cating 19,500 indicated horse-power. This consumption 
is at the rate of 1.05 lb. per indicated horse-power per 
hour. Mr. Howden claims for his system of forced 
draught a as low as 1.25 lb. per indicated 
horse-power per hour when ged worked. There 
must doubtless be some mistake about 19,500 indicated 
horse-power being the average power of the Majestic 
over the day, or about the consumption being only 220 
tons during that period. 

Regarding the doubt expressed by ‘‘ White Star” of 
the City of Paris, since he was fitted with Howden’s 
system of forced draught on a reduced grate, attaining 
the speed of the Majestic and Teutonic, it must be re- 
membered that in all these large steamers it requires 
some time to adjust the various operations and arrange- 
ments to give the most effective results. This is not the 
less necessary in the City of Paris, in which the boilers 
and their arrangements were originally designed for a 
radically different system of forced draught. It is under- 
stood that any shortcoming in speed up to this time has 
been entirely due to accidental and temporary causes. 

During the last fortnight Mr. Howden has had occasion 
to state in the daily press his opinion that, notwithstand- 
ing the reduced grate and other drawbacks connected 
with the application of his system to the City of Paris, 
she will before long excel even the recent remarkable re- 
cord of the Teutonic. This statement would doubtless 
not have been made without good reasons for expecting 
its accomplishment. Yours faithfully, 

NortH Star. 





To THE EpitTor oF ENGINEERING. 
S1r,—I have no wish to enter into any correspondence 
with ‘“* White Star,” who seems to know so very much 
about the Atlantic steamship performances, and who 
seems to regard as his mission on earth the rectifying 
of everybody’s mistakes, but I would like to emphasise 
the significance of his figures regarding the Majestic’s 
coal consumption. In correcting your article on Atlantic 
steamer performances he says the Majestic attained a 
speed of 20.1 knots on her first record passage, that she 
only burned 220 tons each day, and her engines indicated 
19,500 horse-power. What I wish to emphasise is that 
this is less than 1 Ib. per indicated horse-power per hour. 
Although it costs a great exercise of faith, I congratulate 
the White Star Line. 
Yours, ~*~ 


Liverpool, August 9, 1891. Pee, 





REFRIGERATING MACHINERY. 
To THE EprTor oF ENGINEERING. 

Srr,—Being occasionally asked to give professional 
advice concerning the merits of the various refrigerating 
machines in the market, I looked forward with interest to 
the promised publication of the elaborate tests made with 
the Linde and Pictet machines. 

I am, however, disappointed with the data given be- 
cause I do not think they are of any practical value in 
determining the true merits of the machines referred to, 
as the trials were conducted under conditions that 
are never obtainable when and where this class of 
machinery is needed. | 

For instance, in considering the application of refri- 
gerating machinery the condensing water is generally of 
the first importance, certainly with brewers—and more 
of these machines are used in breweries than in any other 
industry in this country. The water available is usually 
at about 60 deg. Fahr., excepting where river or ‘‘com- 

nies’ ” water is used ; in thesecases it is often 65 deg. 

‘ahr., andeven higher in the summer months. When 
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brewers have plenty of water at about 55 deg. Fahr. they 
usually do not go in for freezing machines. | 

In the colonies and hot climates water is often from 
80 deg. to 90 deg. Fahr., whereas the trials referred to 
were carried out with condensing from 48 deg. to 49 deg. 
Fahr., and, what is of less importance, in the midst of a 

cold winter. é 
a As it is well! known to those acquainted with this 
kind of machinery that certain machines which do well 
at the temperatures mentioned are simply ‘‘ out of it” 
with some of the higher temperatures of condensing 
water I have given. ; 

Again, the range of temperature the brine was to be 
cooled, as fixed by the test committee, was from 28 deg. to 
23deg. Fahr. For what purpose are such temperatures 
useful? Asa matter of fact the temperatures which all 
refrigerating machines are expected to work are from 
about 40 deg. to 30 deg. Fahr., when water has to be 
cooled in the case of brewing, and as far below zero as 
possible when cold storage or icemaking is required ; in 
the latter I know of machines working continuously at 
—15 deg. and — 20 deg. Fahr. : . 

Now it is at these temperatures all refrigerating ma- 
chines fall off in efficiency, some far more rapidly than 
others, especially if the temperature of the condensing 
water is high, therefore I beg to suggest, as so much has 
been written about the necessity of reliable tests, &c., 
that the committee adopt for their standard conditions 
such ranges of temperature as are required, and with 
such condensing water as is met with under ordinary 
circumstances, so that the tests if carried out may be of 
some practical value. 

Yours, &e., 
ConsULTING ENGINEER. 








ELECTRIC CRANES. 
To THE EpiToR OF ENGINEERING. 

Sir,—Professor G. Forbes in his paper read before the 
British Association is reported by you to have said: 
‘He did not, however, know of an electric crane at work 
in this country.” If reported correctly he exhibits a 
lamentable want of knowledge of things English, and I 
would refer him to the pages of the Electrical Engineer, 
the Railway Supplics Journal, the Iron and Coal Trades 
Review, and may other papers during the last two years. 

I would venture to suggest that we are quite as far 
advanced in the transmission of electric power as our 
cousins in the States, especially when the conditions 
under which we are compelled to work are taken into con- 
sideration. can assure you, Sir, and also Professor 
Forbes, that there are several electric cranes in London, 
and in one case I know of, there are four which have been 
doing all the work of a large wharf for upwards of two 
years without the least hitch, and at a saving of over 120/. 
a year as compared with steam. 

There are also several at Birmingham, and to my per- 
sonal knowledge they are all doing well and working 
more cheaply than steam. 

I inclose my card and beg to remain, Sir, 


Yours faithfully, 
September 9, 1891. ENGINEER. 





COFFEE ESSENCES. 
To THE EpiToR oF ENGINEERING. 
Srr,—Can any of your readers afford me information re- 
garding machinery required in producing coffee essences ? 
JAMES R, BENNIE. 
35, Queen Victoria-street, London, E.C. 





THE ELECTRIC LIGHTING OF TRAINS. 
To THE EDITOR OF ENGINEERING. 

Srr,—My attention has been drawn to your notice of a 
paper I wrote for the Mechanical Section of the British 
Association meeting at Cardiff. I regret to have to com- 
plain of that notice. 

The only conclusion any one could come to after read- 
ing it, and without any other knowledge, is that I have 
done no work in connection with the lighting of trains 
electrically, other than purely experimentally, and, in 
short, that my paper was more a collection of theoretical 
opinions than a statement of results arrived at during 
many years of work. I venture to think my paper does 
not warrant any such conclusion. 

You say I ‘‘ propose installing in each carriage a sup- 
plementary system,” &c., and ‘‘in any case the current 
(sic) must not be less than 50 volts in order to lighta 
main system of lamps throughout the train.” These two 
sentences and others in your notice may do me serious 
injury, because there are a number of people in the world 
who for many, and often good reasons, prefer to let others 
think for them, and give you the credit of being an 
authority on every conceivable subject. Hence any 
inaccuracies in your paper are a serious matter. 

I do not say in my paper that ‘‘The current must not 
be less than 50 volts,” but that if the greatest efficiency 
and economy are desired ; then the electromotive force 
must not be less than 50 volts, and I state my reasons. 
This does not prevent a lower or a higher voltage being 
used with my system. 

I spent many thousands of pounds in experimental 
train lighting before I found—several years since—how to 
deal with the difficulties of general through traffic, but 
since then I have economically and successfully lighted 
more through traffic trains than any one. The onl 
through traffic trains that have been lighted in this 
country are on the Midland Company, but the large 
batteries in each vehicle are (with sufficient cells to give the 
electromotive force for 32 volt lamps and holding suffi- 
cient current for practical work) heavy and costly, while 








the electromotive force of the current used is too low for 
economy. 

The great bulk of electric lighting in this country has 
been on ‘‘omnibus” trains. All that is required to 
enable any of the vehicles in these trains to run on through 
traffic trains is to fit them with my auxiliary system of 
small batteries and lamps. 

I, A. Timms. 


2, Great George-street, Westminster, S. W., 
September 7, 1891. 





THE CANET 12.6-IN. GUN. 
To THE EpiTor oF ENGINEERING. 

Sr1r,—I have read with much interest the account given 
in your issue of September 4 of the results of firing the 
12.6 in. Canet gun at Havre in July last. 

These results fully justify the conclusions arrived at in 
my recent book, ‘‘ The Artillery of the Future.” 

They prove that a 66-ton gun with B.N. powder is 
fully equal in penetrating power to the 110-ton guns fired 
with the brown cocoa or E.X.E. powder. 

The 66-ton Canet gun with 317 lb. of B.N. powder 
gave a muzzle energy of 39,190 foot-tons. 

But I have shown in “The Artillery of the Future,” 
page 54, that a 12-in. gun fired with 200 1b. of Nobel 
powder would give a muzzle energy of 39,537 foot-tons, or 
rather more than that of the Canet gun. 

The length of the 12-in. gun is only 27 ft. 3 in., whilst 
that of the Canet gun is 42 ft., and the weights are 45 tons 
and 66 tons respectively. 

The reason why the shorter gun is relatively superior 
to the Canet gun is, that the maximum pressure is 30 tons 
per square inch against 16.21 tons in the Canet gun. 

In your article you speak of the pressure of 39,800 lb. per 
square inch as an extreme pressure. It may possibly be 
extreme as regards forged steel guns, but it is a very low 
= as regards the ballistic force of powder, and it is 

y nO means an extreme pressure as regards properly con- 
structed wire guns. 

Pressure must always be considered relatively to the 
resisting power of the gun. I will only repeat what I have 
so often said and proved, both theoretically and practi- 
cally, that by the use of wire a gun may have a greater 
margin of safety under a pressure of 30 tons than a 
forged steel gun under pressure of 17 tons per square inch. 

Why then will gunmakers not be persuaded to make 
such guns as I have spoken of in my recent book, and thus 
give the new powders a fair trial ? 

Your obedient servant, 
Jas. A. LONGRIDGE. 
Greve d’Azette, Jersey, September 8, 1891. 








MAKING CONCRETE BLOCKS WATER- 
TIGHT. 
To THE EpiTor oF ENGINEERING. 

Srr,—Will you permit me to say in answer to your 
correspondent ‘‘ Water Subway” that he is quite correct 
in the conclusion that if concrete is to be used to resist a 
water head of 30 ft. it must be more than superficially 
tight. He should make careful experiments with the 
cement and aggregates at his disposal in order to arrive 
at proportions which will make solid concrete having no 
interstices. It is a local question which can only be 
satisfactorily decided by the means suggested. 

V. DE MICHELE. 

14, Delahay-street, Westminster, September 8, 1891. 








WELDED BOILERS. 
To THE EprtoR OF ENGINEERING. 

Sir,—In reading in your columns of the 21st ult. an 
account of the inquiry concerning the boiler explosion at 
St. Albans, I saw that it was stated that the usual work- 
ing pressure of the boiler (which was welded) was about 
30 lb. to 40 lb., and further it was stated that welded 
boilers should not be worked at high pressures, the infer- 
ence being that 30 lb. to 40 lb. was a high pressure. Now 
I have a small steam launch which has a welded boiler 
in it, with one circular flue and 12 Field tubes, the work- 
ing pressure being 65 Ib. 

According to the aforesaid inquiry I am working at 
too high a pressure, thereby endangering the lives of my 
family and friends, Would we of my brother readers 
give me the benefit either of their experience or quote 
any statistics respecting the bursting pressures of welded 
boilers, as of course Iam naturally anxious to avoid 
running risks ? 

I may state that the boiler is of ;,-in. plate, vertical pat- 
tern, of height 28 in., and diameter 21 in.; firebox 18 in. 
by 18in.; flue tube 4 in. in diameter. 

Apologising for trespassing on your space, 

I am, yours obediently, 
READER. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Prospects in the Iron and Steel Trades.—The past few 
days, say seven, have been about the flattest known in 
local iron and steel circles for many months past. Those 
who are at the head of leading concerns are for the 
most part out of town, and those who are not are making 
up books for the quarterly settlement. There is a variety 
3 opinion as to the progress of trade in South York- 
shire, but it must be admitted that on the whole there 
is a movement for the better. In the heavy steel trade 
Bessemer billets have advanced to 5/. 17s. 6d., and 
Siemens billets to 67. 7s. 6d.—6/. 10s. 6d. ; supplies bein 
scarce, Werethereafree supply of ‘‘ scrap,” Siemens stee 





would run heavily, as it appears to be preferred for railway 
purposes, heavy orders for which, both on home and 
foreign account, are now in local hands. There are many 
complaints in the Leeds district, but it is reported there 
is an improvement, though very slight, amongst the 
mechanical trades. Advances in the price of fuel are 
bound to give a check to trade, especially where minor 
consumers are concerned, but viewing the orders that 
are coming in from abroad, as compared with those at the 
corresponding period of last year, the present outlook 
bears amore favourable aspect, and for these reasons a 
good autumn and winter trade may be expected in the 
iron, steel, and mechanical industries of South Yorkshire. 


The Master Cutlers’ Guests at the Cyclops Works.—Many 
of the principal guests who attended the Cutlers’ Feast 
on Thursday visited the Cyclops Works of Messrs. 
Charles Cammel and Co., Limited, to witness the rollin 
of a compound armour-plate. The party included Ear 
Cadogan, K.G., Sir Edward Watkin, M.P., Mr. Victor 
Cavendish, M.P., and Mr. Stuart Wortley, M.P. The 
visitors were received by Sir Henry Watson, chairman of 
the company, and Mr. Alexander Wilson, managing 
director, who led the way to the armour-plate depart- 
ment. Here a compound steel and iron plate intended 
for Her Majesty’s ship Ramillies was rolled. The plate 
was one of the largest ever manufactured, being 18 in. in 
thickness, and weighing, in its unfinished state, 52 tons 
10 cwt. The Ramillies is now in course of construction 
by Messrs. J. and G. Thomson, of Glasgow. [Earl 

adogan was compelled to leave after witnessing the 
rolling of the plate, having an important engagement at 
home, but the other visitors went forward to the planing 
and finishing shops, where plates in all stages of manu- 
facture were seen. Chief interest was manifested in an 
immense turret for the Hood, now building at Chatham. 
The Hood will be the largest turret vessel in the world, 
and is to carry an immense weight of protective armour. 
The conning towers of H.M.S. Crescent were also seen, 
as well as many curved plates, beautifully finished and 
ready for removal. The visitors afterwards witnessed the 
Bessemer process. Elaborate arrangements were made 
by the firm for the reception of their guests, and the visit 
was of a very enjoyable character. 


Staveley Coal and Iron Company.—The twenty-eighth 
annual report of the directors states that the net profits 
of the year from the various businesses and investments 
of the company, amount to 149,773/. 5s. 11d., which added 
to the balance brought forward from last year, makes a 
total available for division of 163,714l. 18s. 2d. An 
interim dividend of 4/. per share on the A and C shares, 
and 13s, 4d. per share on the B and D shares was paid 
on January 10, and a second interim dividend of 3/. per 
share on the A and C shares, and 10s. per share on the 
B and D shares was paid on May 14. The directors 
now propose to recommend a final dividend of 4/. per 
share on the A and C shares, and 13s. 4d. per share on 
the B and D shares, and to carry forward to the next 
account 20,3477. 19s. 10d. The whole of the plant and 
ere has been maintained in good working order. 
The new Manchester, Sheffield, and Lincolnshire line is 
now in a very forward state, and the diversion of 
the canal adjoining the iron works is almost com- 
pleted. The area occupied by the present canal 
will be a material addition to the site of the works, and 
will be of considerable service to the company. The 
directors have entered into an arrangement with Messrs. 
John Brown and Co., Limited, the Bestwood Coal and 
Iron Company, Limited, the Sheepbridge Coal and Iron 
Company, Limited, and the New Cransley Iron and Steel 
Company, Limited, for the joint ownership of certain 
ironstone fields in Northamptonshire, and it has been 
thought desirable to work the mines as a limited com- 
pany under the name of the Loddington Ironstone 
Company, Limited, in which the Staveley Company 
have theirproportional number of shares, 








THe Errect OF THE AMERICAN TARIFF ON BRITISH 
InpDUSTRIES.—Some interesting details of the influence 
the M‘Kinley tariff has had on the British export trade 
are published as the result of independent inquiries on 
behalf of the New York Associated ean Agency. The 
correspondent had in previous communications shown 
that the German trades and industries had in some cases 
suffered seriously. As regards the United Kingdom he 
finds, so far as figures are obtainable for 1891, that the 
total value shows a general increase over the correspond- 
ing months of previous years. The metal trade is the one 
most seriously affected in the Liverpool district, the tin- 
plate industry having reached a point of complete stag- 
nation. Exporters are, however, hopeful that this con- 
dition of matters is only temporary. It is asserted that 
the tariff has completely killed the export of Scotch steel 
scrap for remelting, the only kind of steel which has been 
exported from ee for years. It is too soon to 

auge the influence of the tariff on the woollen trade. 
) “math rfl have still their representatives calling on 
customers, but as regards the lower qualities it is believed 
the tariff is virtually prohibitive. The export of shirting 
yarns is also stopped, but linen manufacturers believe 
their trade has hitherto escaped injury. The effect on 
the linen trade has been to cause manufacturers to send 
to America much higher priced goods, while the more 
ordinary domestic linen trade has suffered. The Sheffield 
and Manchester trades have escaped injury as yet, and 
Leeds manufacturers appear to be indifferent to any re- 
duction, as they claim to have built up a trade with the 
colonies and with Italy. Bradford has suffered very 
seriously, but it is hoped that when trade reaches its 
normal condition the diminution will not eaceed 25 per 
cent, 
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LAUNCHES AND TRIAL TRIPS. 

On Wednesday, September 2, the screw steamer Kings- 
well, which has been built by Messrs. Osbourne, Graham, 
and Co., North Hylton, for the Kingswell Steamship 
Company, Limited, Newcastle-on-Tyne, proceeded from 
the River Wear on her trial trip. The vessel has been 
designed to carry about 3600 tons deadweight. The 
dimensions of the vessel are: Length, 290ft. ; breadth, 
38 ft. ; depth of hold, 22 ft.6 in. The engines are of the 
triple-expansion type with cylinders 22 in., 35 in., and 
a7 in. in diameter by 39 in. stroke, fitted with steam 
starting and reversing gear. The boilers are large 
and built of steel for 1601b. working pressure. Boilers 
and engines have been constructed by Messrs. George 
Clark, Limited, Southwick Engine Works. The trial 
trip proved very successful, the measured mile being run 
at a mean speed of 11 knots. 


On oonetey, the 2nd inst., there was launched from 
the west yard o Messrs. C. S. Swan and Hunter the steel 
screw steamer Elginshire, built to the order of Messrs, 
Turnbull, Martin, and Co., of London and Glasgow. 
The dimensions of the vessel are as follows: 376 ft. 
overall, 48 ft. beam, and 27 ft. 9 in. depth moulded, The 
machinery will be fitted by the Wallsend Slipway and 
Engineering Company, Limited. The cylinders are 
28 in., 45 in., and 74 in. in diameter respectively by 48 in. 
stroke. ‘The vessel will be fitted with Lightfoot’s patent 
dry air refrigerating machines capable of supplying 
100,000 cubic feet per hour. The fore and main holds and 
*tween decks will be insulated for carrying dead meat. 
There will also be accommodation for fourteen first-class 
passengers in large = deck-houses amidships. This 
vessel is the second built by C. 8. Swan and Hunter for 
the same firm, and is intended to augment the ‘‘ Shire” 
line of steamers between New Zealand, Australia, and 
London. 

The Ailsa Shipbuilding Company, Troon, launched on 
Saturday, 5th inst., a steel screw steamer named Lady 
Hudson-Kinahan. The dimensions are, 273 ft. by 34 ft. 
by 17 ft. 6in. moulded, and she has been built to 
the order of the British and Irish Steam Packet Com- 
pany, Limited, Dublin, for their Channel passenger and 
cargo trade. She will be fitted by Messrs. Dunsmuir 
and Jackson, Govan, with triple-expansion engines, 
having cylinders 25 in., 40in., and 65 in. in diameter 
respectively, by 42 in. stroke. 





Two years since the great Western Railway Company 
took over the steamboat service between Weymouth and 
the Channel Islands and placed on the station three twin- 
screw steamers of 1800 horse-power, built and engined 
by Messrs. Laird and Co., Birkenhead. Last year, in 
order to still further improve the service and shorten the 
wae they instructed Messrs. Laird to construct a 

ourth twin-screw boat, but of a much larger and more 
powerful type. This vessel, the Ibex, has just been 
delivered by her builders, and on Friday, the 4th inst., 
sailed from Milford Haven for Jersey. On the 7th inst. 
she started for her first trial trip from Guernsey to Wey- 
mouth. The Ibex is a warts schooner-rigged twin- 
screw steamer, 270 ft. by 32 ft. 6 in., by 15 ft. 61n ; gross 
tonnage, 1160 ; net tonnage, 372. She is equipped with 
engines of 4300 horse-power, and when tried for speed 
made 194 knots. She accomplished the passage ion 
Guernsey to Weymouth, a distance of 72 nautical miles, 
in 3 hours 35 minutes, being an average speed of 20.2 knots. 


The steamship Morgan City, built in 1876 by Messrs. 
Harlan and Hollingsworth, Wilmington, Delaware, has 
undergone an extensive overhaul, and had her engines 
converted from the compound to the triple-expansion 
type, the work being carried out by Mr. Horace See, one 
of the leading marine engineers in America. The vessel 
is 275 ft. long and 38 ft. 7 in. broad, and 28 ft. 3 in. deep, 
and formerly was 2271 tons gross and 1291 tons net. 
But as one boiler has been found sufficient where two 
were needed formerly, and as less bunker space is re- 
quired, the gross tonnage has been increased to 2290 tons, 
and the net tonnage to 1765 tons. The machinery 
originally was a single expansion engine having poppet 
valves operated by a trip cut-off, the cylinder being 50 in. 
in diameter and 60 in. stroke; 62 revolutions were made 
with 60 lb. of steam. She had two boilers, 11 ft. 4 in. in 
diameter and 17 ft. long. Mr. See put in a triple-ex- 
pansion engine, with cylinders 17 in., 27 in., and 42 in. 
in diameter respectively, and 30 in. stroke. She now 
has one boiler 14 ft. 6 in. and 12 ft. 6 in., and carries 
160 lb. working pressure. She also has one donkey 
boiler 8 ft. in diameter. Her propeller is solid, 12 ft. in 
diameter and 14 ft. pitch. When on trial she was light, 
the wheel being but three-fourths submerged, so that the 
engines did not work up to their full power. With 
120 1b. of steam, and the throttle but partly opened, the 
engine made 120 revolutious. The performance of the 
machinery was quite satisfactory, and showed that with 
the vessel loaded to 14 ft. or 15 ft. draught, there would 
be no difficulty in maintsining 100 revolutions of the 
engine. The boiler steamed quite freely. The old boilers 
consumed 28 tons of coal per diem, the new boiler will 
not burn more than 14 tons. 








Tue Frencn Navy.—In a few months there will be 
ready fifty additional torpedo boats, built a number of 
years ago, but altered to suit modern exigencies. M. 

rbey, Minister of Marine, further insists on the neces- 
sity of building annually eight new ships, to replace 
eighty which are destined to disappear within the next 
ten years. In presenting his project to the Chambers, 
M. Barbey will especially deal with this last-mentioned 
oint, in view of the additions made of late years to the 
inglish, German, and Italian navies. 





INDUSTRIAL NOTES. 

THE annual meeting of the Trades Union Congress, 
the twenty-fourth gathering of which commenced its 
proceedings at Newcastle-upon-Tyne on Monday last, 
and is continuing all through the present week, has over- 
shadowed all other matters connected with industrial 
movements for the time being. A general synopsis of 
the results of the deliberations of the Congress must 
be postponed until the conclusion of its labours, for 
very often some of the most important resolutions are 
carried during the two last days. The composition of 
the Congress differs from that of last year by the in- 
clusion of some unions not previously represented. 
The ‘‘New Blood” party ought to be abundantly 
satisfied with the composition of the Congress, for 
only about thirty of the total delegates are ‘‘ old 
hands,” that is to say men who have attended many 
congresses. ‘Two or three familiar faces are there, 
whose first attendance dates back to 1869, a period 
of twenty-three years. Mr. E. Harford, the chair- 
man of the Parliamentary Committee, and secretary 
of the Amalgamated Society of Railway Servants, 
took the chair, and opened the proceedings, until the 
election of the president of the Congress, Mr. Thomas 
Burt, M.P., whose thoughtful address was delivered on 
Tuesday morning, the second day of the Congress. 
The attendance, the conduct, and the character of the 
delegates bear witness to the fact that the labour 
party generally will not be deluded into quagmires 
social or industrial. 





The condition of the engineering trades generally 
throughout Lancashire manifests little change, though 
the tendency is to quieten down in most branches. 
Indeed it is said that the outlook for the winter is not 
very encouraging. Still the slackening off of hands is 
not great up to the present in any departments. 
Boilermakers are very busy and a considerable weight 
of new work is reported in this branch of trade. In 
the finished iron trade there is undoubtedly more 
activity than of late. A fairly active business is 
being done generally throughout the finished iron 
trade, due doubtless to the increased weight of new 
orders for shipment. Forges, with very few excep- 
tions, are well supplied with work, prices being firm 
at the full rates of late. Hoops are also in demand, 
while steel plates are moderate. More inquiries are 
also reported for pig iron, many makers being well 
sold for the present, prices being also fairly main- 
tained. The several branches of the engineering, 
iron, and steel trades throughout the various Lanca- 
shire centres are tolerably free from labour disputes, 
so that there is little disquietude in that respect. The 
only strike of importance is that at Openshaw, in con- 
nection with the s’ove-grate trade, which has already 
lasted over seven weeks, the men being tolerably well 
supported in the district. During the past week there 
was an effort to effect a settlement, the firm having 
received a deputation of the men upon the matters in 
dispute. The firm said they were willing to grant the 
53 hours per week, and to pay the standard rates of 
wages to some of the men, but not to all. They would 
also recognise the union, but not the general secretary. 
The union would not agree to those terms, as the men 
demand a full recognition of the officials of the union, 
and no ‘‘ spotting” of the men engaged in the strike, 


In the Sheffield and Rotherham district some im- 
provement in the condition of trade is manifest. All 
the heavier branches of industry are well employed 
generally, and trade all round exhibits more activity. 
The large limited companies engaged in the manufac- 
ture of armour plates for the Admiralty are still 
fully employed upon contracts in hand, but these are 
mostly nearing completion. The cutlery branches of 
the local trades have recently experienced a decided 
improvement, the most healthy sign of which is that 
the demand is for the higher class goods for the home 
markets. Another good sign for Sheffield is that the 
American trade is recovering from the collapse caused 
by the M‘Kinley tariff, some very excellent orders 
having recently been received from the United States. 
The Continental demand for cutlery goods is also said 
to be fairly good. Germany competes with Sheffield 
as regards the cheaper kinds of goods, in cutlery more 
particularly, but this competition for inferior articles 
cannot last. The disturbed state of South America is 
seriously affecting the firms whose trade was more 
especially with those markets. Fuel is advancing in 
price, not receding, as consumers had hoped and ex- 
pected. In the labour market generally things are 
quiet, both sides seem tacitly to agree to leave well 
alone for the present. 





The dark cloud of depression which for months has 
hung over the iron and steel industries of West Cum- 
berland, shows no signs of lifting. Thousands of the 
unemployed in the Workington district are suffering 
destitution and misery. Stone breaking has been pro- 
vided to some extent by the guardians of the poor, 
and the steel workers are thankful even to get that. 
Free breakfasts are being given to children, and efforts 





are being made to start other relief works in the dis- 
trict. Activity and plenty are now supplanted by 
idleness and want in the locality. 





In the Cleveland district the reports are somewhat 
conflicting, but on the whole trade is doubtless a little 
better. The Eston Steel Works were reported rather 
busier, more orders having recently been received, but 
recentdischargesindicate quite the contrary. The orders 
received arenotof sufficient weight to insure permanency 
in the slight improvement. The prospect of increased 
activity in the district is not bright, indeed many look 
forward to rather a gloomy time of it during the winter. 
Many men are out of work now, so that when the cold 
weather comes in they will be ill-equipped for the 
struggle. It is reported that orders have been booked for 
four new ships of 4000 tons each for Middlesbrough ; if 
this be so, trade will improve in that locality. There 
is a fair output in steel plates and angles, but rails are 
rather slack. Shipbuilding is a little better, and the 
engineering establishments and forges are steady. The 
ee of iron is not only not lower, but firmer rates are 

eing maintained ; this is expected, as larger shipments 
are anticipated to the Continent during the autumn. 
The Cleveland ironstone miners are complaining that 
some of their men are breaking through the eight 
hours’ rule in the district, many working as many as 
12 hours per day. The union is invoked to put a stop 
to the extra hours thus worked. 





In the South Wales district the iron and steel trades 
are better employed than for some time past, but the 
complaint is that prices are no better. The tinplate 
trade is still in a very bad state, the difference of only 
3d. per lot making it impossible, the Welsh makers 
say, to compete. The American buyers offer 12s. 9d. 
per lot ; the tinplate workers say they cannot produce 
at a profit under 13s. per lot. Many furnaces in the 
district are out of blast at the present time. 





The engineers’ strike at the Thames Iron Works 
ended on the 2nd, the men resuming work on the 3rd 
inst. Mr. Hill, the manager of the works, considered 
the terms in dispute, as follows: 1. In regard to the 
question of walking time, we will allow a quarter of 
an hour for the six winter months (October to March) 
at the commencement of the day to all the men work- 
ing on the Government vessels completing in dock. 
2. In regard to the London County Council’s contract 
which we have in hand, for pumping machinery at 
Crossness, we will adinit the terms of your circular 
as regards walking time and outdoor allowance. 3. In 
reference to future Admiralty contracts with which 
we may be intrusted, we are prepared to accept the 
terms and conditions of your trade circular, providing 
that it is so conditioned in the specification upon 
which we, with all other competitors, are invited to 
tender. The letter conveying those terms was laid 
before the executive of the Amalgamated Society of 
Engineers, and was accepted as a satisfactory arrange- 
ment and settlement. When the men presented them- 
selves for work on the Thursday morning there was 
some disappointment and discontent, as only about 
100, out of the 400 who went out on strike, were 
taken on. A deputation was subsequently sent to the 
manager of the engineering department, who explained 
to the men that as many had been taken on as there 
was room for at present, but others would be employed 
as opportunity offered. Some of those who had been 
employed during the strike had been paid off, and 
others would leave at the termination of their agree- 
ments. One reason why so few had been re-engaged 
was the stopping of the London County Council’s con- 
tract, which of itself would have necessitated the dis- 
missal of a large number of hands. The strike is thus 
ended, but not the suffering which a strike entails, 
even when successful. 





The monthly report of the Associated Blacksmiths 
for September shows that out of 2416 members 145 
were on idle benefit, and eight receiving strike pay. 
In no single district is the trade said to be bad ; it is 
either moderate, steady, fair, or good in most cases, 
only dull in three places. The members paid off or 
suspended on account of the strike of ironworkers at 
Messrs. Caird and Co., sought strike pay, but the 
council decided that they were only entitled to idle 
benefit as other unemployed are. In two other cases 
where the men came out with the ironworkers’ strike, 
pay was accorded. Some of the branches are agitating 
to compel foremen to belong to the union ; the execu- 
tive advise that the question stand over until the rules 
are revised. Singularly enough the old rule in most 
unions was that a man ceased ipso facto to be a 
member on becoming a foreman. The old rule was 
the best for all parties. The members have by vote 
declared against assessing themselves by levy to make 
up the 100/. grant to the railway men. Speaking gene- 
tally on the state of trade, the report states that the 
145 men out of work does not, denote that trade is bad 
because 89 found employment elsewhere, leaving only 
58 out of work at the close of the month. The prospects 
for the winter are encouraging as new orders are being 
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TURBINES AT THE WORKS OF THE KRAINISCQE 


CONSTRUCTED BY MESSRS. GANZ §ND 
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booked, so that for months to come work will be fairly 
plentiful. 





In the Staffordshire district the price of sheet iron 
has gone up, so that some improvement in that branch 
of the iron trade is experienced. New orders for 
Staffordshire wares are reported to have come in from 
South Africa and South Australia. But at Pelsall 
there is a good deal of distress in consequence of so 
many being thrown out of work by the stoppage of the 
works. 





A very curious letter has been issued by the engine- 
men and firemen of the Great Eastern Railway Com- 
pany, authenticated by the name of one of the 
“‘drivers,” as the representative of the men. The 
Industrial Notes in ENGINEERING of February 6 of the 

resent year mentioned the fact that a movement had 
se initiated by the Great Eastern Railway men for 
a ten hours’ day. It was then stated that the directors 
were considering the whole question of hours and pay 
and other matters. At a subsequent date the par- 
ticulars of the concessions made by the directors were 
given; most of the men expressed themselves satisfied 
with the conduct of the directors, and grateful for 
the changes effected. The above explanation is 
necessary in view of what follows: The letter just to 
hand, and dated August 31, 1891, states that the 
men, enginemen, and firemen, ‘‘were quite satisfied 
with the arrangement in force as to working hours 
prior to March 1. No one had any cause to complain 
of overwork.” Then follows this further sentence : 
‘* We respectfully protest against any legislative inter- 
ference with our working hours, which we would 
prefer to be arranged between ourselves and the com- 
pany’s officials, as we have always found them willing 
to meet our representatives in a courteous and con- 
ciliatory spirit.” The men ‘‘ recognise the endeavours 
made to lessen the hours of railway work,” and they 
state that the average number of hours worked prior 
tothe new arrangement did not exceed ten hours per 
day on the average, often only from eight to ten. 
The change, it seems, has entailed a loss to the men, 
as they are often compelled to stay away from home, 
whereas under the old system they could reach home 
by being on duty extra time. 





The London Trades Council has at last taken steps 
to formulate a scheme for the furtherance of some 
method of conciliation, as a means of adjusting trade 
disputes. The Executive Committee was directed to 
take action by the delegate meeting last held. Better 
late than never, was the first thought when the reso- 
lution was carried. There is nothing very new in 
the proposals made, nor can it be said that the step 
taken is far in advance; but mobility is better than 
quiescence. The new departure so far has reference 
only to ‘‘ the grouping of trades, by means of which 
vital questions of trade custom or privileges may be 
dealt with by those best qualified from their technical 
knowledge and probably life-long experience to pro- 
nounce an opinion upon the matters in dispute, from 
the workmen’s point of view, and to estimate at their 
just and legitimate value the rights and contentions of 
employers—-thus tc form, as it were, a jury of experts 
for the purpose of dealing with any questions, or 
groups of questions, affecting a single trade, or group 
of trades, in the metropolis.” It is proposed to con- 
stitute standing or sub-committees for each group of 
trades represented on the council for this purpose, so 
that in the event of a dispute, or crisis in any parti- 
cular trade or industry, this committee of experts 
shall be called together to consider the matter and 
deal with it if possible. In reality this is but carrying 
out the idea of the Conciliation Board of the London 
Chamber of Commerce, by whom the grouping has 
been already effected. The difference between the 
two is that the Conciliation Board of the London 
Chamber of Commerce is composed of representatives 
of employers and einployed, whereas the committees 
of the London Trades Council will represent the em- 
ployed alone. However, such committees, if formed, 
will be ready to act if occasion arise, and if employers 
will consent to meet them. 





The strike of carpenters and joiners in London shows 
no sign of settlement. The intense anxiety evinced 
for arbitration has come too late, the more recent 
effort of the London Chamber of Commerce having 
ended in failure. It is, however, stated that the 
Board of Conciliation will make further efforts with a 
view to some arrangement. It is now apparently a 
matter of endurance—who can hold out the longest. 
The Strike Committee state in their last resolution 
that they are stronger than they were on May 23, as 
the other building trades had promised to support 
them. But they deprecate any further extension of 
the strike, no more shops are to be struck against at 

resent. Apparently, however, the dispute is to be 
urther complicated, for a letter has been sent out 
asking the members of the Master Builders’ Associa- 
tion whether, when the shops are reopened, the wages 
shall be reduced to 84d. per hour. Meanwhile a 


monster demonstration is being organised on behalf of 
the men for Sunday next in Hyde Park. 

In Lincoln both the carpenters and joiners and the 
bricklayers have secured an advance of one halfpenny 
per hour, and the employers have agreed to a code of 
working rules, the latter being, with some slight modi- 
fications, the code of rules prepared by the representa- 
tives of the unions. A Board of Conciliation has 
also been formed to deal with all future matters in 
dispute. 





It is stated that the Associated Master Shipbuilders 
of the Tyne, the Wear, and the Tees, have resolved to 
give notice of a reduction of 5 per cent. in wages to all 
the iron shipbuilders in the district ; this will affect 
nearly 10,000 men. The notice will expire early in 
October, and will affect all grades. The recent ve 
tion of 5 per cent. on the Clyde has not, as yet, 
affected the engineers, smiths, and other branches. 
Whether the rumoured accession of orders will avert 
the reduction cannot be said at present. 





In the mining districts the various organisations 
have been completing their long series of demonstra- 
tions, the largest, the best conducted, and the most 
sober of any of late years, 





TURBINES AT ASSLING-SAVA, CARNIOLA. 
By Mr. Beta Szurs, Buda-Pesth. 


WE give this week further illustrations of the tur- 
bines erected two years ago by Messrs. Ganz and Co., 
at the steel works of the Krainische Industrie-Gesell- 
schaft, in Assling-Sava, Carniola, Italy. The plant 
comprises three turbines of similar construction. The 
River Sava, at the point where the works stand, 
has a rapid fall, as is shown by the fact that the dif- 
ference of height of the tail races of the first and third 
turbines is 2.4 metres for this short distance. The 
— of the turbines are given by the subjoined 
Table : 


eigen = 
aad | Head. | Feed. Horse Power, Revolutions. 








| 
| ft. in. | cub. ft. | 
First turbine ..| 76 0} 125 772 134 
Second ,, <a! 121 829 | 137 
Third a --| & 8 124 894 | 140 
! 





; 





The general arrangement of the motors was shown 
in the two-page plate of our issue of August 28. Figs. 
8 to 11 will be found on page 253 ante, and Figs. 12 to 
24 in the two-page plate herewith. The local condi- 
tions being unfavourable for the use of partial-flow 
turbines with horizontal shafts, turbines with vertical 
shafts were adopted in spite of the unusually great 
difficulties arising from their use. 

The flume is a wooden channel which has before the 
first turbine a width of 19 ft. 8 in.; between the first 
and second, one of 14 ft. 9 in. ; and between the second 
and the third, one of 9 ft. 10 in.; with a depth of 6 ft. 
6 in. over its whole length. The mean velocity of 
water in the flume is about 3} ft. per second. 

The engravings all refer to the first turbine. The 
turbines run in deep pits, receiving the water from 
the flume, Fig. 1, through iron tubes. The tail-race 
is made of timber and leads back the water through 
culverts of about 131 ft. in length into the Sava. 

The pit of the first turbine is 50 ft. 10 in. deep from 
the level of the works, and of an oval section, as 
shown in Figs. 9, 10, and 11, decreasing from floor to 
floor according to the inclination of the supply pipe. 
The pit is lined with concrete having a thickness of 
from 3} ft. to 13 ft., not so much in consequence of the 
great weight of the motor as with regard to the unfa- 
vourable conditions of the ground, the works having 
been erected on a soil formed of débris of a landslip. 
The bottom of the pit has been rendered more solid by 

iling. 
. The turbine house is of framework and built side 
by side with the main building. From all the three 
turbines the power is transmitted from the turbine to 
the countershaft by means of bevel gears B B, Fig. 3, 
the countershaft of the first turbine driving the rolling 
mill directly. 

On the flume, Figs. 1 to 6, are erected the admission 
sluices. Before each turbine there are two sluice- 
gates, having together a width of 19 ft. 8 in.; the 

eight of the water before the gates is 6 ft. 6 in. 
Before the gates is also the grate, consisting as usual 
of oblique fiat iron bars ; it is not, however, visible in 
the engravings. Each gate has its own lift and is sus- 
pended on two racks D, Fig. 6, consisting of two flat 
iron bars with steel teeth between them. The lift 
consists of worm gear and of a pair of bevel gear 
wheels operated from the platform E. The very large 
flume passing at a great height above the ground forms 
an imposing timber structure. 

The admission sluices serve only to cut off the water. 
They have neither to turn off the water suddenly, 
when the working has to cease, nor to admit the water 
quickly, when starting ; for this purpose they would 





be somewhat heavy. For admitting the water and 











shutting it off quickly, there are light ring sluices C 
in the basin F, consisting of a sheet-iron cylinder o 
5 mm. thickness, having on its base a conical cast-iron 
ring F, closely fitting into the funnel F;. For guiding 
it there are provided | irons fixed on timbers serving 
as guides to small rollers attached to the sluice, whilst 
above it is suspended on chains passing over pulleys to 
a convenient part of the work, where they are wound 
on a drum to which is connected a counterweight. 
This sluice having, in consequence of its ring shape, no 
water pressure to support, may be raised easily. 

The supply pipes are inclined. If constructed ina 
straight line the basin F would have to be placed 
just above the turbine room, which would suffer by 
the dripping of the water in the basin. Besides this, 
the sudden rush of water caused by raising the ring 


- | sluice is somewhat reduced by the obliquity of the pipe. 


The inner diameter of the pipe below the ring sluice is 
59 in., and the diameter of the turbine chamber H is 
47 in. The tubes are cast iron, with exception of the 
sections H and Hz, which are .28 in. sheet iron. 
Under the ring sluice there is an expansion joint H, 
consisting of a ring made in halves, which compresses 
thick caoutchouc rings against the rough cast-iron 
tube. 

The turbine chamber H consists of two parts, 
above it is a stufling-box, through which the shaft is 
passed, and below a cast-iron ring is bolted on, Fig. 
12. This ring is supported by I irons 400 mm. high. 
the ends of which are secured in concrete, whilst the 
middle is supported by iron columns, Fig. 3. The 
[ irons J. serve to take up the lateral pressure exerted 
on the left side of the turbine chamber, and are secured 
on the concrete of the pit as shown in Figs. 2 and 6. 

The turbine wheels, Fig. 12, of all the three turbines 
have a mean diameter of 4 ft. 11 in. As it may happen 
that the water of the tail race may be backed up, the 
blades, Fig. 13, of the wheel are designed to lose but 
little in efficiency if working in water. 

The buckets of the guiding wheel, Fig. 12, have two 
semicircular openings into the supply pipe. The 
upper edges of the guide are designed to form asaddle, 
Fig. 12, for a valve. The shaft is guided above the 
guiding wheel by a sleeve, in which are inserted five 
strips of lignum-vite fitted on their backs to take the 
pressure of three steel adjusting screws. 

The shaft of the turbine consists of three pieces, 
which are connected together by bolts and a crosskey, 
Fig. 14, and is guided by an addition to the sleeve 
already mentioned by four bearings, one of which is 
located at the bottom of the pit, the others being 
placed between the bevel wheel B and the turbine 
casing. The “a of the lower bearing is 
shown in Fig. 15. It is carried on a cast-iron support, 
resting on [ beams’ 490 mm. deep. Two of these 
beams are secured in the concrete wall, Fig. 7. The 
whole bearing may be easily taken in pieces in order 
to facilitate repairs. 

The bearing proper consists of three strong brass 
cheeks adjustable is wedges and screws. Between 
these are the lubricators which receive oil through a 
special oil pipe leading from the engineer’s platform. 
The upper bearing is of similar construction (Figs. 
2, 3, and 6), with the exception that in place of the 
wrought-iron girders this rests on a strong cast-iron 
frame. The top of the shaft is shown in Fig. 16. It 
is fitted with a bell-shaped cap, the position of which 
can be adjusted by nuts as shown. This cap runs on 
a gun-metal ring and is keyed to and turns with the 
shaft. The total load carried by this cap is as 
follows : 


kg. 
The weight of the shaft and attach- . 
ments... as Re ee -- 13,5 
The axial water pressure exerted on 
the running wheel... 3,590 


The axial water pressure of the 
conical wheel aoe a 





Total load ... 


The outer diameter of the ring is 50cm. and the 
inner diameter 28 cm., its surface after deducting the 
grooves = 1115 sq. cm., or 172.8 square inches; 
the load is therefore about 231 lb. per square inch, 
and the mean velocity of the rubbing surfaces is 
8.8 ft. per second. To carry this load at such a speed 
very efficient lubrication arrangements were necessary, 
the details of which are shown in Figs. 17 and 18, 
Two circular grooves were cut on the gun-metal ring, 
which are connected to the oil pipes, and a constant 
circulation of the lubricant is maintained by means of 
asmall force pump. This simple arrangement affords 
an excellent lubrication, lifting the cap slightly, so that 
it does not run on a lubricated brass surface, but on an 
actual layer of oil. The overflow is filtered and led 
back to the force pump, so that no oil is wasted. 

To still further relieve this bearing Messrs. Ganz 
and Co. have designed another arrangement which is 
shown in Fig. 19 and is fitted at the bottom of the 
shaft in the tail-race. This device was proposed for 
the Assling turbines by Professor Radinger, Vienna. 
Below the turbine wheel the shaft is prolonged and a 
steel plunger B, 10 in. in diameter, suspended from it 


.-- 17,520 or 17} tons 
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by an Oldham coupling. This coupling permits a 
certain freedom of movement to the plunger B in case 
~ error in erecting is made. This plunger fits into a 
cylinder below it and is rendered water-tight by suit- 
able packing. The space beneath the plunger is con- 
nected with the accumulators of the workshops so that 
the shaft really rests on a liquid, being supported by 
the fluid pressure. The pressure inside the cylinder is 
sufficient to support about 8.5 tons, so that the cap at 
the top of the shaft is relieved to this extent. The most 
interesting part of this arrangement is the packing used. 
In order to find out what kind of packing would best 
answer in the present case, Messrs. Ganz and Co. 
made long and exhaustive experiments leading to the 
arrangement shown in Fig. 19. The plunger B bears 
on its lower side a brass ring E, and above this ring 
some split conical rings F of an alloy; the stuffing 
ring G has obliquely placed leather rings on its inside, 
whilst an india-rubber ring H is slung around it on its 


2 epg ee 
f 


Fig .13. 
su ding Wheel 




















Dr ving Wi 


474 G 





outside. Theaim of this kind of packing is not to close 
up tightly the water of the accumulator, which car- 
ries not less than 150 lb. per square inch, but to main- 
tain this pressure in the cylinder constantly, allowing 
some water to leak through. Should not any leakage 
take place, then the plunger would get hot in con- 
sequence of its high circumferential speed of 54 ft. per 
second, which would cause great danger in the packing. 
The pipe under the leather rings leads up to the engi- 
neers’ stand, and a manometer enables this pressure 
beneath the plunger to be maintained constant. At 
Assling about 1] litre of water per minute is lost by 
this leakage. 

It has been mentioned that means are provided for 
collecting and cleaning the oil from the upper thrust 
bearing. Particulars of these arrangements are shown 
in Figs. 20 to 24. This overflow passes into a receiver 
consisting of acylindrical vessel divided into two parts 
by a vertical partition wall. The oil enters at the 
bottom of one of these parts, and flows over the parti- 
tion into the second, and leaves behind it in the first 
the grosser impurities. From this section of the re- 
ceiver the oil is drawn by a pump attached to the 
framing of a filter as shown in Figs. 20 to 22, and is 
forced in to the upper part of the filter. This filter 
consists of two thick layers of cotton supported on 
perforated iron sheets. On its passage through these 
layers the oil is thoroughly cleansed, and is ready to 
be forced again into the beariag by a second pump, as 
shown. Details of these pumps are shown in Figs. 23 
and 24. They are driven by a special countershaft, 
and their speed is regulated by cone pulleys, This 
shaft is also used for driving the regulator for govern- 
ing the turbine, though hand gear is also fitted. By 
this gear the slide valve, which closes or opens the 
guide passages, can be operated, in accordance with 
the demand for power. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 3, 1891. 

Tue financial situation throughout the United States 
is still in a very unsettled condition, and when these 
things will be finally settled it is a difficult task, at 
present, to even try to anticipate. Nothing definite 
can be said now in regard to this question. Business 
appears to be brightening up in all lines of trade 
with the first week of the fall months, and if the 
money market was only in a more settled state there 
would be nothing to prevent a good active fall trade 
in all branches. In the iron market there is an im- 
provement noticeable at this time, but not quite what 
was expected ; pig iron is still held firm at old quota- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


June, 1891. 


Juty, 1891. 


Avcust, 1891. 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case 
of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is per 
bottle, the contents of which vary in weight from 70 lb. to 80 1b. The metal prices are per ton. Heavy 
steel rails are according to Middlesbrough quotations. 





tions for best brands, and small orders are being 
taken of this iron. Inferior grades are not as much 
called for, but concessions are made to secure sales on 
a lot of any size inquired for. Muck bars and steel 
billets are still inactive ; very little business doing in 
either and prices about the same as last quoted. As 
regards steel rails there is nothing new to report just 
now. A few small orders have been presented at 
30 dols. at mill, but no orders worthy of note are to 
be heard of at present. A little more bar iron is 
selling than for some weeks past, and skelp has also 
been sold in small orders during the past week. Plates 
are moderately active and no large orders presenting 
themselves for structural material. Sheet iron is 
moving a little more freely and mills are running 
quite full, but prices are not atall satisfactory, Very 
little old material is called for at this time. The 
prospect is good for the future, however. 








SrTROHBACH’s WIRE Ropr-Hoitper: Erratum.—By a 
slip of the pen the address of Messrs. Thompson, the 
agents for the above device, described in our last issue, was 
given as 11, Queen Victoria-street, Westminster, instead 
of 11, Queen Victoria-street, London. 





DRAINAGE OF MELBOURNE.—Mr. Mansergh’s scheme for 
the drainage of Melbourne and the metropolitan area has 
been canvassed in an address delivered by Mr. W. 
Thwaites, engineer to the newly constitu Board of 
Works. Mr. Thwaites approves of the scheme recom- 





mended for adoption, but suggests one or two modifica- 





tions, such as a reduction in the size of the main sewerage 
pipes which, as designed, are a good many years ahead 
of future requirements, and would be very difficult in 
the early stages of the system to keep properly flushed. 
One of the alternative schemes put forward by Mr. Man- 
sergh might also, in the opinion of the Board’s engineer, 
be incorporated with the system to some extent, 





Tests OF A STEAM Fire ENGINE 1n Bercium. --The 
municipality of Anderlecht, Brussels, recently ordered a 
new steam fire engine, from Messrs. Merryweather and 
Sons, of London. On its delivery the engine was sub- 
jected to trial by a committee of the town authorities, 
with very satisfactory results. The engine, which is of 
the well-known Greenwich type, has a steam cylinder 
3g in. in diameter, and a pump cylinder 4} in. in diameter, 
the stroke of each being 8 in. The working pressure is 
90 Ib. per square inch, and on trial by the committee 
this pressure was reached in eight minutes after lighting 
the fire. The trials as to the height to which a jet could 
be thrown were made under very unfavourable circum- 
stances, a strong wind blowing at the time, but neverthe- 
less a1} in. jet was thrown to a height of 125 ft., the length 
of hose being about 100 ft., and a 1 in. jet was thrown to 
a height of 162 ft., the hose being 50 ft. long. The ex- 
periments on the discharge of the pump showed that 460 
gallons were pumped per minute, in spite of the fact that 
owing to bad fuel the pressure in the boiler had fallen to 
67 lb. at the end of the trial. At the commencement of 
the trial, however, when steam was properly up, the 
discharge of the pump reached 500 gallons per minute. 
The committee conclude from their trials that the new 
engine is thoroughly satisfactory. 
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ON THE TELEPHONING OF GREAT 
CITIES.* 
By A. R. Bennett, M.I.E.E. 

A MATTER which has never yet been seriously faced is | 
how the demand for telephonic exchange connection, 
which, after the lapse of a few more years, is bound to 
arise in all large cities, is to be met. As yet, the merest 
fringe of telephony, as it will ultimately be when de- 
veloped, has been touched. A time will come when every 
shopkeeper, and almost every householder, will require 
his telephonic exchange connection. What is possible in 
this direction under the influence of moderate rates and a | 
reasonably efficient service, has already been demon- | 
strated in certain localities, chiefly in tland, where | 
towns boasting of next to no manufactures or staple trade 
possess exchanges far exceeding in importance those of | 
many English towns of three and four times the popula- | 
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London in time to come; a modest estimate, if we con- 
sider that there is already one for every two hundred in- 
habitants in Galashiels and some other towns, which are 
the merest hamlets in comparison, places in which a pistol- 


| shot will carry from the centre to the green fields in any 


direction. With London’s present population of 5,600,000, 
such a proportion would represent 112,000 subscribers, 
and, as the population increases and the boundaries 
extend, more and more will grow the demand, until even 
that great number will appear inadequate and insignifi- 
cant. Every villa in the residential districts, every 
suburban shopkeeper, will be on the pg and the 
telephone will supersede in London, as it has already 
done elsewhere, the butcher’s boy, the grocer’s lad, and 


required, immediately re-connecting them to others, must 
be so complete that eight or ten seconds should be the 
maximum time occupied within the compass of the largest 
town. 

3. The rates must be within the reach of even small 
householders and shopkeepers, and should not exceed 8J. 
per annum. 

4, The general design must permit of the addition of 
new subscribers in every direction and to any extent, 
without interfering with the work already done. 

All these conditions can be complied with. What is 
necessary to do to meet them can be broadly indicated 
under three headings : 

1. The universal use of metallic circuits, and the 





the baker’s man—at least, so far as the daily calling for 


orders is concerned—and tend to make us more inde- | evice: , a, 
| the electrical vibrations which constitute telephonic 


pendent than we are at present of the domestic servant. 
As the new generation grows, a generation familiarised 
from its cradle with the word ‘‘ telephone” and the idea 


absence from the line of intermediate electro-magnets and 
other signalling devices, which tend to damp and deform 


speech. k . ; 
| 2. The provision of means by which certain and instan- 
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tion, the principal supporters of such exchanges, after 
the manufacturers and merchants, being professional 
men, as doctors, solicitors, and accountants; house- 
holders; and shopkeepers, as grocers, butchers, and 
druggists. As exchanges so composed continue to exist 
and increase year after year, it may fairly be assumed 
that the subscribers get k their rentals in some form 
or another, and it may likewise be argued that what is 
profitable north of the Tweed would be found equally so 
south, if the experiment were only tried, as it certainly 
will be some day. Then, when that time arrives, and the 
householdersand shopkeepersof London follow the example | 
of, say, those in Galeabiio, and come to regard a tele- | 
phonic exchange connection as necessary to their busi- 
ness as the laying on of water or of gas, a problem will | 
present itself which, although not entirely free from diffi- 
culty, will not, in the light of past experience, present 
~?~ insuperable obstacles. 

he efficiency and the readiness with which a large 
town or city can be telephoned so as to meet the ever- 
increasing demands of the inhabitants, will depend. in a 
very great measure, on how the work is laid out and set 
about in the initiatory stage. 

If London were telephoned in the same proportion as 
Galashiels, it would possess 28,000 subscribers, but that 
number does not nearly represent the possibilities, far 
from it. When a city has attained to the size of a nation 
—for is not London a nation in itself ?—it behoves us to 
look forward. We must certainly anticipate one tele- 
phonic exchange connection for every fifty inhabitants in 








_ * Paper read before Section G of the British Associa- 
tion at Cardiff. 





of conversing at a distance with all and ames, and con- 
sequently free from the prejudices and old-fashioned 
methods which have, in very many cases, deterred their 
fathers from availing themselves of the new agent, every 
young man starting in business will order a telephone 
connection at the same time that he orders his fuel, light, 
and water, just as a matter of course; and, if time is 
found at all for speculation on such a commonplace sub- 
ject, it will be devoted to wondering how his steady-going 
progenitors did without it. 

As an indication of how the telephone idea is taking 
root, I may mention that the builders of a new block of 
business offices in Manchester propose to put a permanent 
connection to the Mutual Telephone Company’s Exchange 
into each suite of offices, paying the subscriptions them- 
selves, and charging their tenants nothing extra. This is 
one of the first-fruits of cheap rates. 

The possible demand being conceded, the question 
arises, ‘‘ Can it be met; and, if so, how?” I answer it 
can, and I propose to show how. The establish- 
ment of an effective and popular telephone exchange in a 
large town, and one that can be added to and extended 
freely and economically, without pulling down what has 
already been done, involves the fulfilment of several in- 
dispensable conditions. 

1. Speech must be loud and distinct, and privacy of 
communication complete; and a subscriber’s line and 
apparatus must be adapted equally well to speaking to 
another across the street or to one 500 miles away. There 
must, furthermore, be an absence of all disturbing 
sounds. 

2. The arrangements for connecting the subscribers 
together, subsequently disconnecting them, and, if 








taneous communication can be established between 
subscriber and operator, and between one operator and 
another. 

8. The division of the town to be telephoned into dis- 
tricts or sections not exceeding a square mile in area, each 
of which is worked from a switch-room placed at or near 
its centre. 

The fulfilment of these necessary conditions is easy, 
provided the undertakers, whomsoever they may be, are 
in ion of the right to open the streets of the town 
and lay their conductors in the same way as gas, water, 
electric light, and, in some instances, hydraulic an 
pneumatic power conductors, are laid. 

So long as the execution of any scheme is subject to the 
caprice or the blackmailing propensities of individual pro- 
—s a proper telephonic service, such as London, the 

rst city of the world, ought to possess, will remain an 
aspiration and nothing more. It has always been a bug- 
bear of telephonists in this country that they have to fix 
their wires, not where they want them, but where they 
are permitted to. A British telephone exchange system 
is Sy, generally ey: the result of a con- 
stant endeavour to reconcile the desirable with the im- 
practicable—a compromise rarely, if ever, satisfactory. 

Legislative assistance to the extent of placing the 
undertakers of telephone exchange systems on an equal 
footing with the ministers to other public wants is indis- 
pensable to the carrying out of a scheme designed, not 
only to meet the requirements of the moment, but those 
of a reasonable number of years to come. 

Iam not one of those who believe that there is no 
design in the conduct of the universe—that railways and 
steamboats are because they happened to have happened, 
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or because Newcomen, Trevithick, Watt, Stephenson, ! and attendance by skilled electricians, are reduced toa 


and Symington chanced to have ideas—that telegraphs 
are because Gauss and Weber, Cooke and Wheatstone, 
and Morse, were scientific enthusiasts—that telephones 
are because Reiss, Varley, Bell, Edison, and Hughes 
were covetous of fame, fortune, or notoriety. 

No! Railways and steamers, telegraphs and telephones, 
are means adopted by the Soak Garlana to meet the 
needs of growing populations—to render possible the 
feeding and clothing of the ever-increasing millions—to 
lay under contribution for their benefit the uttermost 
parts of the earth. They make the world larger by in- 
creasing its capacity for population, and at the same time 
smaller > ee communication. The means at the 
command of our fathers a hundred years ago would not 
suffice to feed the populace of to-day. Famine and 

tilence, without such beneficent provisions, would 
1ave kept back the multiplication of the human race; a 
certain stage would have been reached, but without the 
new appliances, never passed. The process is still going 
on, and will not stop at telephones we may be sure. The 
future has greater wonders in store than any we have so 
far seen, Some are already casting intermittent scintilla- 
tions of their brilliance before—just as telegraphs and 
telephones were talked of ages ago. It has been truly 
said that the dreams and fairy tales of one generation 
become the every-day commonplaces of the next. 
aang with the admission that the telephone is 
neither a fad nor a luxury, but a providential provision 
for man’s use and benefit—a practical, earnest, matter-of- 
fact instrument, which has come to stay—we may like- 
wise assume that it is not possible to stifle it, to relegate 
it to oblivion, or even to curtail its natural extension, 
Sooner or later it will be universally recognised that the 
general use of the telephone has to be provided for, and 
the legislative sanction I am now advocating will be 
granted in order that such an excellent servant may be 
turned to the best account. Without such legislative 
assistance, which I contend cannot consistently be with- 
held, seeing that it is granted as a matter of course to 
railway, tramway, and other companies, the efficient 
and economical telephoning of great cities verges so near 
to the impossible that, during the remainder of my paper, 
I shall assume that it will be forthcoming at the proper 
time. 

As already indicated, the system of the future for all 
large towns must be founded upon the use of multiple 
switch-rooms, each serving itsown immediate neighbour- 
hood. All the subscribers’ lines will then be short and 
economical to construct, while the switching apparatus, 
owing to subdivision, will be simple and cheap. These 
conditions will enable the annual payments by sub- 
scribers to be kept down toa minimum. All subscribers’ 
lines will be metallic circuits. To the British Post Office 
(in the person of Mr. W. H. Preece) belongs the honour 
of being the first to insist on the necessity of double wires 
for telephone exchanges. The Post Office exchanges 
have always been constructed on that plan, and cal a 
few months ago they were singular in that respect and 
the only ones in Great Britain to which a British tech- 
nical man could refer with any gratification. Some of 
the National Telephone Company’s exchanges have not 
been without merit, but being single wire ones, their 
foundations were as quicksand, and no amount of inge- 
nuity expended on the superstructures could compensate 
for such a radical defect. At best, the faults inherent in 
the system could be palliated not cured. 

So long ago as 1883 I warned the National Telephone 
Company of the error they were committing in persisting 
in the use of the single wire system, and pointed out how 
it was then possible to change gradually and economi- 
cally to metallic circuits. The opportunity was lost, and 
now cannot be regained without sacrificing the greater 
part of the capital they have expended. 

When the Mutual Tulegheus Company started in Man- 
chester I advised them to have nothing to do with single 
wires, but to secure privacy and freedom from disturbing 
noises by em | nothing but metallic circuits. The advice 
was taken, and universal commendation has resulted. 

To obtain an efficient service with multiple switch- 
rooms by the aid of the switching apparatus ordinarily 
used in this country, with its intermediate electro- 
magnets and numerous complications would be out of the 
question. A radical departure from existing practice 
must be made in this, as in other particulars. Fortu- 
vg the way out of the difficulty lies ready to our 
rand, 

For a good many years now a system known as the 
‘*Mann” has been operated with the greatest ible 
success in several districts, principally in Scotland. This 
system is unrivalled in many respects. It enables con- 
nections to be obtained with certainty and celerity ; it 
renders easy the task—on some of the older exchanges an 
arduous and frequently impossible one—of getting rid of 
one connection and obtaining another. It simplifies and 
cheapens switching apparatus to an almost incredible 
degree, and it permits of connections being made through 
msuy switch-rooms without the intervention of inter- 
mediate electro-magnets, so that nw retardation and indis- 
tinctness of speech results, The system possesses other 
conspicuous merits, but it is unnecessary to enlarge on 
them here. 

In one respect, and in one only, is the “‘ Mann” system 
apparently more complicated and more expensive to 
instal than the ordinary. It necessitates the taking into 
each subscriber’s office of a branch from a common service 
wire, on which all communications with the operators 
are conducted, and the addition to each subscriber’s 
instrument of an extra piece of apparatus. But the com- 
plication is more imaginary than real, while the extra cost 
of the service wire and fittings is saved many times over 
in the switch-room, where an infinity of complicated and 
expensive apparatus is dispensed with, and where faults, 





minimum. ' : 

The main feature of the system is the service wire 
already mentioned. One such wire is allotted to every 
60 to 100 subscribers, according to the amount of traffic 
passing. During the busy hours of the mer 2 operators are 
always listening on the service wires, so that subscribers 
may speak and he heard without any premonitory signals, 
By means of specially constructed telephones, weighing 
but a little over 2 oz., attached to the head by springs, the 
girls are enabled to listen continuously without fatigue, 
and at the same time keep both hands free for operating 
purposes. The subscriber, on his part, can at any 
moment place himself in communication with the operator 
by depressing a small lever, which has the effect of chang- 
ing his instrument temporarily from his main line to the 
service wire. 

The mere depression of the lever suffices to secure her 
attention at any moment, so that mistakes can imme- 
diately be rectified and an explanation asked of any delay. 
The operators have not to doany ringing at the exchange, 
the subscribers working their own call-bells, thus leaving 
the girls to perform only the acts of connecting and dis- 
connecting, a feature which greatly. contributes to the 
rapidity for which the system isfamed. A deal of labour 
is also saved by the absence of the ordinary shutter indi- 
cators, the putting up of which, after they have been 
dropped by the subscribers, constitutes a large part of the 
operator’s work with other systems. The general plan 
of the service wire is shown in Fig. 1. The operator’s 
phone is always earthed ; those of the subscribers only 
when their levers are depressed. During the night and 
slack hours the operators do not listen continually, but 
the depressing of the subscriber’s lever makes a signal 
which the operator can respond to so quickly that she is 
ready to listen as soon as the subscriber is tospeak. The 
marked superiority which this system had shown over 
every other in Scotland during the years 1883-90, induced 
the Mutual Telephone Company to adopt it for their 
Manchester Exchange. It was accordingly introduced 
there in February last, and has already established itself 
firmly as the best in the estimation of the subscribers. 

The experience gained at Manchester has enabled the 
one objection to the ‘‘ Mann” system—the necessity of 
taking an additional wire into each subscriber’s office—to 
be overcome. After having designed and partially con- 
structed the Manchester Mutual Exchange on the 
‘*Mann” system, it occurred to me that it might be pos- 
sible to convey the service messages between subscribers 
and operators by means of the electrostatic induction 
between the subscriber’s metallic loop and a_ special 
single wire run out for a sufficient distance from the ex- 
change amongst each group of metallic circuits. 

On arranging the wires and apparatus in the manner 
indicated in Fig. 4, it was found that such a plan was 
really practicable. The connections of the subscriber's 
instrument were altered in such a way that, on depressing 
the lever, the metallic circuit (represented by M in the 
diagram) was put to earth through the telephone. The 
metallic circuit then acted as a single wire of double area, 
and, whether insulated at the switch-board or connect 
through to another circuit, practically formed one plate 
of a condenser, the other plate or plates of which were 
any of the adjacent wires that happened to be earthed at 
their extremities. It was, therefore, not only necessary to 
put the operator’s instrument in permanent connection 
with one or more wires running parallel to the subscriber’s 
metallic circuit for a short distance, to enable any of the 
subscribers, whose instruments were so fitted, to com- 
municate with the operator by depressing their levers. 
When the levers were not ienenel, the telephones were 
looped in the metallic circuits as usual, and the operators 
could neither hear nor be heard. When cables were used 
containing 36, or even 72 metallic circuits, it was only 
necessary to connect the operator’s phone to a single wire 
placed in the centre of the cable, or to the metallic sheath- 
ing of the cable, to obtain perfectly good speaking when 
the metallic loops were earthed by the subscribers de- 
pressing their levers. When aconnection has to be ob- 
tained through more than one switch-room it is asked for 
by each operator in succession by depressing a lever 
which puts her in communication with a service wire on 
which the operator at the next switch-room is listening 
(Fig. 5). The phenomenon utilised for so conveying the 
service messages is the one which, under the name of 
induction, has always been the bane of telephonists, and 
I believe it has never been turned to any useful account 
before. With this plan it becomes unnecessary to take a 
separate service wire into each subscriber’s office, thereby 
saving expense and permitting of thinner leads being em- 
ployed. Ihave recently devoted considerable thought to 
the problem of telephoning a great city like London. I 
have taken as a groundwork an area of 32 square miles, 
measuring eight from W. toE., and four fiom N. to S, 
Such an area would comprise the greater part of London, 
from Shepherd’s Bush to Limehouse, and from Primrose 
Hill to Kennington Oval, and include the chief of the 
telephonic wealth of the metropolis. Such portions as 
lie yg are comparatively poor, and can be dealt with 
readily by special offshoots from the main system. Com- 
prising, as it does, the heart of London, such an area 
would contain the whole, suburbs and all, of any other 
city in the world. My remarks apply, therefore, to any 
large town, and the scheme curtailed will fit any town 
smaller than London. 

In ee men my plan, I have kept steadily in view 
the conditions I have stated to be indispensable, putting 
efficiency first and economy second, although, as it 
happens, 1 have found the two march well together; so 
that the working out of my plan, especially if permission 
to place wires underground is obtained, will be found 
quite compatible with earning a dividend on 81. 
rates. With the Mutual system vanishes the whole costly 


' and complicated paraphernalia of American switch-room 
apparatus which has been so blindly copied in this country. 
As an instance of the economy effected, I may mention 
than in a switch-room fitted for 5000 subscribers the first 
cost per subscriber on the American plan is about 3/. 10s. 
for switching apparatus alone; on the Mutual plan 
adopted at Seatheuenr, the cost per subscriber is about 
10s. The difference in cost of maintenance is even more 
striking, while the efficiency is altogether in favour of 
the cheaper method. 

On the American plan, each 100 subscribers occupy 9.9 
square feet on the switch-board ; on the Mutual plan, the 
space required for 100 is exactly 54 in. square. An 
American switch-board for 5000 subscribers is 162. 5ft. long, 
and it occupies 325 square feet of floor space. A Mutual 
board of the same capacity is 44 ft. 104 in. long, and 
occupies 104.7 square feet of floor space. Mutual board, 
consequently, costs about one-seventh, and occupies less 
than one-third of the space of an American. The matter 
of privacy has been so specially studied that with the 
Mutual switch-board the operators cannot ‘‘ tap,” that is, 
listen to conversation between subscribers, an operation 
which, with American boards, can be performed con- 
tinually and continuously without the subscribers being 
any the wiser. As already indicated, I propose to tele- 
phone any large town by dividing it into sections about 
a square mile in area. It will not be possible to adhere 
rigidly to such a division in practice, as parks, rivers, and 
open s 8s will often intervene, and in very active com- 
oe uarters, like the city of London, smaller sec- 
tions (perhaps as many as four to the square mile) would 
no doubt be found desirable ; but an approximation to the 
plan will always be possible, and allowances such as these 
can be made without departing from the principle. In 
the centre of each square I would place a switch-room, 
making thirty-two sectional or branch switch-rooms in 
an area of 32 square miles. According to the con- 
figuration and general requirements of the town, I would 
establish one central switch-room, asin Fig. 2; or two 
such rooms, as in Fig. 3. This would give thirty-three 
or thirty-four switch-rooms, as the case may be, for the 
town. The subscribers in each section would be con- 
nected, each by a metallic circuit, to their appropriate 
switch-room, and the sectional switch-rooms would, in 
their turn, be connected to the central rooms by as many 
metallic circuits as the traffic passing through them may 
be found to require. These metallic circuits, joining the 
sectional switch-rooms to the central, I call junctions, 
When two centrals are used, as in Fig. 3, they are 
connected together by additional junctions. In addition 
to the junctions, there would be, between the switch- 
rooms, a sufficient number of service wires, that is to say, 
metallic circuits reserved entirely for service communi- 
cations beteen the FS spay he mode of operation 
may be either the ‘‘ Mann” plan pure and simple, or the 
modification of it which I have described. The latter 
would be the more economical, as it saves a wire to each 
subscriber. At the sectional switch-rooms operators 
would always, during busy hours, be listening on the 
service wires for orders from subscribers, or from the 
central; at the central, operators would similarly be 
listening for orders from the sectional operators. The 
subscribers’ lines could be distinguished, as is usual, 
by numbers, each sectional switch-room having assigned 
to it 5000 numbers, the first room having numbers 1 
to 5000 ; the second, numbers 5001 to 10,000; so on to 
the thirty-second, which would accommodate numbers 
155,001 to 160,000. This would give a skeleton list 
more than sufficient for one telephone to fifty inhabi- 
tants, and would take a good many years to fill up. 
Further expansion than this we may safely leave to our 
children to deal with, but the placing of new switch-rooms 
midway between the old suggests itself as an appropriate 
method of meeting any demand in excess of the capacity 
of the square-mile scheme. Subscribers object most 
strenuously to any change in the number they have been 
accustomed to, and the necessity of making such changes 
can only be provided against by adopting a comprehen- 
sive scheme to begin with. The use of very high numbers 
could be avoided by assigning each switch-room a dis- 
tinguishing name or code word, and numbering its sub- 
scribers from one upwards. The junctions between 
switch-rooms would also be known bs numbers prefixed 
by a name, or code word, which should preferably be of 
one, or at most two, syllables, since it would have to be 
repeated thousands of times a day, and indicate the 
locality of the section—such as Chelsea, 1, 2, 3, &c.; 
Tower, 1, 2, 3, &c. Sections that cannot be indicated 
well in a short word may be known by the name of 
colours—red, blue, &c. . 

The central switch-room need not be exclusively re- 
served for operating junctions. It would probably be 
found advantageous to connect direct to it subscribers 
in its immediate vicinity, and for these a separate switch- 
board could be provided. The work required to obtain 
a connection would depend on the locality of the calling 
and called subscribers, and, while in every case extremely 
expeditious, would more so in some cases than in 
others. There would be three classes of calls : 

Class I.—From a Subscriber to another Situated in the 
same Square-Mile Section and connected to the same Room. 
—The work would consist in the caller pot guar J his 
lever and repeating to the operator (who would be always 
listening) his own number and that of the man wanted, 
as ‘*20 on 400.” With this class of call connection should 
be effected in two seconds, and a smart operator would 
manage it in one. ; 

Class 1I.—From a Subseriber on any Sectional Room to 
one Joined direct to the Central.—In this case, the caller 
would depress his lever and say to the listening operator, 
“90 on 6400.” The sectional operator immediately 
depresses a lever, which puts her in connection with a 
second operator listening at the central, and says, ‘6400, 
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Blue 12,” Blue 12 being a junction between her board 
and the central which she sees at a glance to be dis- 
engaged. While speaking she would peg No. 20 through 
pe 12. The central operator, on receiving the mes- 
sage, would know that she was required to connect sub- 
scriber No. 6400 to her end of junction Blue 12, an 
operation which she can perform in one second. Such 
a connection should be got through in six seconds at the 
outside. 

Class III.—From a Subscriber on any Sectional Switch- 
Room to one on any other.—This requires an additional 
repetition. The caller depresses his lever and says to his 
sectional operator, ‘'6200 on 19,406;” the operator 
repeats the latter number to the central, adding the name 
of an unoccupied junction, as ‘19,406, Willesden 2,” at 
the same time making the necessary connection on the 
board. The central operator in her turn depresses a lever 
which puts her on to a listening operator at the sectional 
room to which No. 19,406 is connected and repeats the 
number with the name of a junction to that room which 
she sees to be free, as ‘‘19,406, Richmond 23,” which 
junction she simultaneously joins to ‘‘ Willesden 2.” The 

ichmond sectional operator pegs No. 19,406 on to junc- 
tion 23, and the connection is through. The average time 
occupied should not exceed ten seconds, and in practice 
will frequently be less, This estimate is based on the 
tests descri in the Appendix, which were especially 
designed to ascertain the average time occupied with con- 
nections coming under this third class, that is, those 
requiring the co-operation of three operators. I am so 
satisfied as to the ey of these and many other tests, 
that I should be prepared to guarantee a ten-second ser- 
vice between the most distant sections of an area as large 
as London, if telephoned as described. Experienced 
operators will dispense with much of the speaking. Thus, 
they agree to work the junctions connecting their respec- 
tive be ge in rotation, beginning with No.1. They 
remember which they used last, so find it unnecessary to 
mention a number when asking a connection, both taking 
the next as a matter of course. They know each other’s 
voices, so that it is superfluous to mention the sectional 
name. Thus, the last connection would be got through 
frequently in this way: 


Subscriber to first operator ** 6,200 on 19,406,” 
First operator to second 

operator ... & sa ** 19,406,” 
Second operator to third 

operator ... ** 19,406,” 


the rest being understood. - 


The skill often attained by a girl who or sae switching 
at the age of thirteen or fourteen is perfectly marvellous. 
When listening on the service wire, some of them can 
comprehend and execute without mistake two distinct 
orders spoken simultaneously by different subscribers. 
When a subscriber gives an order in the usual formula of 
“No. So-and-so on So-and-so,” the girl frequently 
inserts the first switch plug in the hole correspending to 
the first number before the second has been spoken, and 
the connection is completed by the insertion of the second 
plug almost before the subscriber has ceased to speak, and 
certainly before he has time to take his finger off the 
service lever. — 

On finishing their conversation the two subscribers 
depress their levers, and, giving their respective numbers, 
say ‘‘ off,” as ‘*6200 off,” and ‘* 19,406 off.” On hearing, 
the sectional operators remove the connecting pegs and 
free both the subscribers’ lines and the junctions for fur- 
ther connections. The sectional operators could also give 
the word ‘‘ off ” to the central, thus ‘‘ Willesden 2, off,” 
and “ Richmond 23, off,” but this would only be neces- 
sary when so busy that the demand for junctions is in 
excess of the supply, which would never be the case on a 
well-managed exchange. It usually suffices if the sec- 
tional operator in a spare moment notices which of her 
junctions are still engaged, and says to the central, ‘* All 
off but So-and-so and So-and-so.” 

Districts lying beyond the thirty-two square-mile are 
in which it may be necessary to open rooms, can be attach 
to the general system and served as rapidly as any of the 
home sections. Such an outlying square is shown in 
Fig. 2. As in all the others, an operator will always 
be listening for subscribers’ orders, and there will be junc- 
tions, together with service wires, to the nearest switch- 
room within thehome area. The service wires will be joined 
permanently to the service wires from the home sectional 
switch-room to the central, so that on the outlyin 
operator asking a connection from either the section 
operator or the central, she will be heard by both. If the 
connection is one with which the sectional girl can deal, 
the central takes no notice. If, on the other hand, the 
subscriber wanted must be had through the central, the 
—— there will give the connection on a junction, 
which the sectional operator will indicate by a word, as it 
were, en passant. Thus, the calling subscriber depresses 
his lever and says, ‘*24,002 on 15,008.” The outlying 
operator depresses a lever which connects her to both the 
home sectional and the central operators, and says, 
**15,008, Ilford 4.” The home sectional girl adds, 
‘Stratford 19,” and the central girl knows that she has 
to give subscriber No. 15,008 on junction Stratford 19, 
to which the sectional operator has already joined Ilford 
4, on which the outlying operator has put subscriber 
24,002. The whole can easily be managed in ten seconds, 

An analysis of the movements required to complete a 
connection by the Mutual, as compared with the American 
system, brings out the merits of the former very strongly, 
and sufficiently accounts for its superior rapidity. 

_ It is evident, therefore, that, roughly speaking, there 
is about three times the work with the American than 


with the Mutual system, and that the latter has but one | defi 


more movement in getting a connection through three 
switch-rooms than the former has through one. The plan 


AMERICAN SYSTEM. MUTUAL CO.’S SYSTEM. 
Through one Switch-Room. Through one Switeh-Room. 
1, On seeing drop fall, operat Corresponding to Class I. 
turns down table key. 1. On receiving caller’s order 
. Plugs into caller’s jack and through telephone (always 





nw 


speaks. to her ear) operator tests 
. Tests line of called subscriber called subscriber's line, 
and, finding it free, and, finding it free, 
. Inserts plug. 2. Inserts plugs. 
Depresses ringing key to 3. On receiving the word “off” 
signal called subscriber. removes plugs. 
Replaces table key. 
. Replaces fallen shutter. 
On receiving ring-off signal 
removes plugs. 
9. Replaces ring-off shutter. 
Total 9. Total 3. 
AMERICAN SYSTEM. MUTUAL CO.’S SYSTEM. 
Through Two Switch-Rooms, Throujh Two Switch-Rooms. 
The ber of mov s 1a. Operator A receives caller's 
would be double that for one order and inserts plugs in 
switch-room, or 18. ° junction she sees to 
ree 
2a. Depresses key and repeats 
order to operator B. 
8. Who tests called subscriber's 
line, and, finding it free, 
4. Inserts plugs. 
5. On receiving ‘‘ off” operator 
A removes her plugs. 
6. Operator B does likewise. 


Total 18 Total 6 
Through Three Switch-Rooms. Through Three Switch-Ro«ms, 
Corresponding to Class III. 
The ber of mov ts 14, Operator A receives caller's 
would be thrice that for one order, and inserts plugs 
switch-room or 27. using a junction she sees 
to he free. 

2a. Depresses key and repeats 
order to operator B. 

38, Operator B inserts plugs, 
using a junction she sees 
to be free, and 

4p. Depresses key and repeats 
order to operator C, 

5. Who tests called subscriber's 

line and finding it free, 

. Inserts plugs. 

. Operator A receives “ off” 

and removes plugs. 

. Operator C receives “ off” 

and removes plugs. 

. Operator A gives ‘‘off” to 

operator B. 
10. Operator B removes plugs. 


PINS OF w 
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Total 27 Total 10 
Note.—Movements 14 and 24 and 38 and 48 are simultaneous, 
one being done with the left, the other with the right hand. 
I propose is adapted to give a quicker service than the 
American one, even supposing the mechanically and 
in impossible plan of concentrating all the sub- 
scribers’ lines in one huge central switch-room were 
adopted. It is this fact that enables me to advocate with 
the fullest confidence a multiple switch-room plan as the 
best means of telephoning a great city. The modified 
Mutual system, in combination with such switch-rooms, 
solves the problem of how to deal with very large ex- 
changes. It enables the greatest simplicity to be main- 
tained throughout ; it contains within itself the principle 
of indefinite expansion, and the larger the number of 
subscribers it has to cope with, the more conspicuously do 
its merits shine out. The size of the switch-rooms would 
be kept within reasonable limits, and the apparatus con- 
sequently would be simple and cheap. The largest would 
be the central, but even this would have to deal with only 
40,000 lines when the maximum of 160,000 subscribers 
came to be reached, allowing the very liberal proportion 
of 25 per cent. of junctions. I apprehend no difficulty 
whatever in arranging 40,000 lines in one room. The floor 
space required woul er be about twice that now 
wanted for 5000 lines on the American plan. The rent 
and other expenses of so many switch-rooms may be urged 
as an objection, but I do not consider it at all a serious 
one. Small apartments would suffice for the sectional 
rooms ; many of them would be in cheap neighbourhoods, 
and all could be top floors or attics. It may also be said 
that the number of peng required would be great ; 
but so it would be with any system, and the wages of a 
few score of girls are neither here nor there when the 
economies otherwise effected and the prize to be won by 
any company giving a good and cheap service in such a 
town as London, are considered. 

Such a service would, I believe, produce a circle of 
between 30,000 and 40,000 subscribers in the course of 
three or four years. But supposing that London only 
managed to attain the present level of Galashiels within 
that period, the number would be 28,000. This, at 8/., 
would mean agross annual revenue of 224,000/., and, de- 
ducting 50 per cent. for working expenses, a net revenue 
of 112,000/. Capitalised at 5 per cent., the sum repre- 
sented would be 2,240,000/., or 80/. for each subscriber 
connected. How such an amount could be expended I 
cannotimagine. With a switch-room in the centre, or 
nearly so, of every square mile, the average length of the 
subscribers’ lines would be only a quarter of a mile. The 
cost of wires, instruments, and switch-room fittings would 
be 10/. per subscriber at the outside. Debiting each sub- 
scriber with another 10/, as his share of the cost of the 
junction lines and central, there would remain a balance 
of 607. per subscriber for conduits, labour, and miscella- 
neous expenses. I repeat that I do not know how such a 
sum could be spent; and I believe that, after a short ex- 
perience, a subscription of 8/. would be found unneces- 
sarily high, and capable of substantial reduction. But to 
insure such a result, the systematic working out of a 
efinite plan must be insisted upon; there must be no 
patching of patches, and the first object of the under- 








takers must not be to make money by hook or by crook, 


be} with low rates and a good 





but to establish an efficient exchange. That done, the 
rest will follow of its own accord, and the reward will be 
rich exceedingly. 

Mr. Preece has shown us how efficient telephonic com- 
munication can be established with Paris and other 
distant towns; and one consequence of the adoption of 
such a system as I have described would be that Lovie 
subscribers would be able to speak from their own offices 
and houses to the offices and houses of subscribers in 
Paris. The adoption of metallic circuits in Brussels and 
many other Continental towns would hea | them also 
within range. Without metallic circuits the scope of 
long-distance telephoning is_ restricted within much 
narrower limits ; for instance, London subscribers cannot 
at present speak to those in Manchester or Liverpool, 
except by the aid of special apparatus corresponding to 
that which I would make universal. 

The success of the Mutual Telephone Company in Man- 
chester may be cited as an instance of what is possible 
service. The rate is 5/. to 
shareholders, and 6/. to others, and the average is very 
nearly 5/. 10s. The Exchange commenced working on 
February 28 last with 68 subscribers. On June 30 there 
were 413 subscribers connected, and the net profit on the 
month’s working for Manchester centre was at the rate 
of 4.64 per cent. per annum; on July 31 the number con- 
nected was 506, pe ape a revenue of 2840/., and the 
profit on the month’s working was at the rate of 5.04 = 
cent. per annum. At the same date the amount expended 
on the Manchester Exchange was 12,469/., scarcely 
241, 12s. persubscriber, which sum not only represented 
the cost of joining up the 506 subscribers, but included 

rovision for future developments on an exceedingly 
Fiberal scale. I think, therefore, that there is reason to 
believe that telephony may be both good and cheap at the 
same time, and that in the future it will be both. 


APPENDIX. 

On an existing exchange worked according to Mann’s 
system, each operator in ordinary course of business, 
deals with 180 connections per hour, or exactly three per 
minute, of which about half have to be obtained from, or 
given to, operators at other switch-rooms. On a special 
trial being made, by several inspectors being put on an 
operator’s service wire, with instructions to supplement 
the ordinary traffic by demanding connections incessantly, 
the operator successfully dealt with 357 connections im 
anale one hour. She, therefore, got throngh 5.95 per 
minute for 60 consecutive minutes, which gives an average 
for each connection, including ee disconnections, 
of 10.09 seconds. Of these she completed 92 herself, 223 
had to be asked from another switch-room, and 42 were 
given to another switch-room. All the usual incidental 
work was properly performed, such as informing callers 
that the subscriber was engaged ; ringing up callers, and 
notifying that the subscriber previously ad vised as engaged 
pam now be had; answering repeated demands from 
impatient callers for engaged or dilatory subscribers ; in- 
forming operators at pe switch-rooms that subscribers 
wanted could not be had, with the reasons, and subse- 
quently advising that they were free. 

Special tests were made to ascertain the rate at which 
connections involving the attention of three different 
operators (corresponding to Class 3 of the pro Loidon 
system) could be completed and subsequently got rid of. 
For this purpose a model conversation was arranged, ezch 
subscriber, on being rung up, being told, ‘*This is the Tele- 
phone Manager’s Office ; is there one of my inspectors 
at your place just now?” Two tests were made, in each 
case twenty consecutive connections being demandd 
with subscribers taken at random from the list, except 
that only those were selected whose connections, owing 
to the position of their premises, would have to be handled 
by three operators. It was agreed beforehand, that if 
any subscriber called for left his bell unanswered for 60 
seconds the experimenter would tell the operator to dis- 
connect and give another. The tests took place during 
busy hours of the day, and were imposed on the ordinary 
trafic. 

Test A.—Twenty connections were made, but the 
twelfth subscriber asked for did not answer within the 
regulation minute, so that only nineteen model conversa- 
tions were held. The first connection was asked at 10 hours 
1 minute and the twentieth was done with at 10 hours 
19 minutes 40 seconds. Deducting one minute lost over 
the subscriber not obtained, the average for the nineteen 
conversations had was 55.8 seconds. 

Test B.—Twenty connections were asked for, but one 
subscriber was engaged, and two others did not answer 
within the regulation minute; consequently only seventeen 
model conversations were held. The first connection was 
asked at noon precisely, and the twentieth was dune with 
at 12 hours 14 minutes 20 seconds. Deducting three 
minutes lost over the three not obtained, seventeen con- 
versations were completed in 11 minutes 20 seconds, giving 
an average of 40 seconds per conversation. Of the 680 
seconds occupied, only 136 were taken up in asking for 
and making the connections ; the balance was consumed 
in ringing the subscribers called, by their delay in 
answering, in putting the model question, and receiving 
the replies, which were not always confined to a mono- 
syllabic negative. 





Tue Unirep States Navy.—Mr. Tracy, Secretary of 
the United States Navy, has decided to award a contract 
for the construction of cruiser No 13 to the William 
Cramp and Sons’ Shipand Engine Building Company, of 
Philadelphia. The price agreed upon is 533,800/. The ori- 
ginal bid of Messrs. Cramp was 549,000/. This was only 
1000/. less than the appropriation, and as the electric light 
plant, which will cost about 12,000/., was not included, it 
would have been impracticable to award the Cramp Com- 
pany the contract at that price. 
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RADIAL STEAM JET EXHAUSTER. 

THE ordinary steam jet exhauster is such a simple 
and convenient apparatus, that it would be used much 
more largely than it is, were it not for its wastefulness 
of steam. It has, however, been noticed that small 
jets are more efficient than large ones, showing that 
the surface of contact of the jet with the air is of im- 
chee rather than the cross-section of the jet. 

Vith the object of increasing this surface of contact, 
the steam jet exhauster, which we show below, is being 
introduced by Tilghman’s Patent Sand Blast Company, 
Limited, Sheffield. It will be seen that in this appa- 
ratus the steam issues radially between two discs fixed 





at the end of the steam pipe. Openings through these 
discs lead into branches connected with the suction 
pipe through which the air is drawn. The thin radial 
stream of steam in flowing over these openings takes 
up its full quota of air, and the manufacturers claim 
that a very considerable saving of steam is effected. 
The thickness of the jet is regulated by the hand- 
wheel, the spindle of which is attached to the lower 
disc. The best distance between these discs is found 
tobe yj;in. to *; in. The exhauster works with a 
complete absence of noise. Though primarily designed 
for exhausting air for sand blast purposes, the appa- 
ratus is evidently applicable elsewhere. 





BOILER EXPLOSION AT WEST BROMWICH. 
THREE ‘formal investigations,” under the Boiler Ex- 
losions Act, 1882, have been conducted within the last 
ew days by the Board of Trade, and of one of these— 

namely, that held at West Bromwich with reference 

to a boiler explosion which occurred on Friday, July 17, 

at the iron foundry of Messrs. Cross and Son, in that 

town—we propose now to give areport. Mr. Howard 

Smith and Mr. Hallett were the Commissioners, and 

Mr. Gough appeared for the Board of Trade, while 

Messrs. Cross and their engineer, as well as Messrs. 

Salter and Co., the makers of the pressure gauge with 

which the boiler was fitted, were represented by counsel. 
The boiler was of the plain cylindrical, egg-ended, ex- 

ternally-fired type, measuring 30 ft. in length over all, 
by 4 ft. 8 in. in diameter, and was made of plates origi- 


nally 4§ in. thick. The blowing-off pressure was stated | na 


to be 40 Ib., but it was really 52 1b., the gauge being de- 
fective to the extent of 12 lb. The boiler was about 25 
years old, and very extensive repairs had been made over 
the fire from time to time. 

The shell rent through the line of rivets at a longitu- 
dinal seam in the third and fourth belt of plating over 
the fire near to the bottom on the right-hand side. The 
rent extended at both ends in an oblique direction right 
round the shell, which was torn into three portions. 
These were blown in different directions, while the 
débris was scattered over an area embraced by a circle 
having a radius of about a quarter of a mile, several 
houses being partially wrecked by invading fr. ents, 
Three persons were killec and five others injured, and it 
is surprising, considering the thickly populated character 
of the district, that the fatality was not greater. 

The explosion was due to a seam rip at the before- 
mentioned longitudinal seam where repairs had been 
effected, and where the iron was short and brittle. The 
rip was probably caused by the inferior quality of the 
iron, coupled with the punishment received in making 
tho repairs. 

The corrosion to which reference was made by the 
engineer-surveyor to the Board of Trade and the presiding 
Commissioner did not affect the safety of the boiler, 
inasmuch as the plate which failed was fully § in. thick. 
Some stress was also laid on the fact that there was a 
discrepancy of 12 lb. in the pressure gauge. In consider- 


ing the bursting pressure of a boiler, however, 12 1b, 


more or less is practically of little consequence, and it is 
better not to confuse the main question with side issues 
and unimportant details. 

In opening the proceedings at the formal investigation 
Mr. Gough gave a lengthy description of the boiler, its 
history, and the circumstances attending the explosion. 
The boiler was made about the year 1866 by a Mr. 
Gardener, who formerly occupied a part of the foundry 
where the explosion occurred. Messrs. Cross had not 
any guarantee with regard to it, either as to the pressure 
for which it was constructed or as to the test to which it 
had been subjected, but they were under the impression 
that it was a good boiler, indeed one of the best that 
could be made. About four years ago they engaged a 
man named Harris as engineer, and it was his duty to 
clean the boiler, or see that it was cleaned, about every 
three weeks. On those occasions he was supposed to 
make an examination, and if any defect were found the 
boilermaker was instructed to repair it. There was no 
restriction as to price, and so far as could be ascertained 


Considerable repairs had been made from 
time to time, the boiler had been patched with plates, 
and these again had been patched with other plates. In 
1888 two new plates had been applied over the fire, the 
iron used being of double best quality, and when the 
boilermaker cut out a portion of the original plate 
of which the boiler was made for the purpose of effect- 
ing these repairs, he found that it was only of single 
best quality and of a brittle nature. The safety valve 
had to leaded so as to blow off at 40 lb., but there 
was some doubt as to whether this was the case at the 
time of the explosion, or whether the weight had been 
moved so as to increase the pressure. At all events, after 
the explosion, the pressure gauge was found to incor- 
rect, while the safety valve had not been seen to blow off 
for some time previously. 

Mr. William Cross, one of the owners, deposed to the 

urchase of the boiler, and to the maker having told him 
it could carry 100lb. They never required more than 
40 lb., 35Jb. would drive them. He instructed Harris, 
their engineer, to examine the boiler carefully, and to 
report anything that required attention. A careful exami- 
nation of the boiler consisting of sounding the plates by 
ahammer. Referring to the repairs that had been made, 
witness said his instructions to the boilermaker were that 
he was to repair the boiler well. If his attention was 
called to any defects he always took care to have the 
necessary repairs executed. 

By Mr. Young for Messrs. Salter: The pressure gauge 
was purchased in December last, and was fixed on a pipe 
15 ft. or 16 ft. from the boiler. No complaints had been 
made until after the explosion as to the gauge not work- 
ing pocpeny. E 

y the Commissioners: He never called in the boiler- 
maker to inspect the boiler, except when repairs were 


be made safe. 


needed. 

Mr. J. W. Cross, son of the last witness, said he did 
not remember instructing the boilermaker to apply the 
hydraulic test or to make a thorough examination of the 
boiler. They relied on Harris for the periodical inspec- 
tions, He had not told Harris to remove the brickwork 
for the purpose of examination, he left that to him. 

John Harris said he was an engine-driver and had been 
employed by Messrs. Cross for four years. He had not 
served his time in the shops as a fitter. When he ex- 
amined the boiler he looked to see if there were any 
cracks in the plates or any leakages. He had received 
no instructions from Messrs. Cross as to examining the 
boiler, but he used to examine it. He fixed the pressure 
gauge himself with a syphon. 

By Mr. Young: He only took the gauge off once after 
fixing it and did not know that being fixed near the 
engine would cause it to vibrate and suck the water out 
of the syphon. 

By Mr. Plumtre for Messrs. Cross: He knew that 
Messrs. Cross relied on his calling attention to anything 
that required doing to the boilers at the works, and as a 
matter of fact all that he said required doing was done. 

By Mr. Gough: He never made any examination to 
ascertain whether the boiler was safe or not, but simply 
looked it over from time to time. He did not suggest to 
Messrs. Cross that it should have a thorough exami- 


tion. 

Mr. William Granger, boilermaker, gave evidence as 
to the repairs he had made, but said he never examined 
the boiler. 

Mr. John Granger, son of the last witness, deposed to 
having repaired the boiler for the last seven or eight 
years. He was accustomed to examine and report upon 
boilers, and for this he made a charge apart from the 
repairs. He had not, however, been told to examine the 
boilers for Messrs. Cross, and had not done so. When 
he first took the exploded boiler in hand he thought it was 
safe at the pressure carried. 

By Mr. Gough: He would not have hesitated to pass 
it at the pressure of 40 1b. He took out a plate in 1887 
and it was §in. thick and of ordinary quality. Being 
further questioned on this point, witness said the plate 
was rather hard and did not take much breaking after 
being ‘“‘ nicked.” The plates used for the repairs in 1888 
were Lees’ B.B. § in. thick, the original plates being 3 in. 
thick. The size of the rivet holes he punched was ? in. 
and the rivets }, in. full. Messrs. Cross never ask 
ag see whether the boiler was fit for a pressure of 
40 


Mr. Thomas Bache, of the firm of Salter and Co., ex- 
plained the method of testing the pressure gauges made 
at their works. The gauge on the exploded boiler had 
been tampered with since it left their place. 

Mr. E. B. Marten, consulting engineer, said that the 
boiler had become so weak that the ordinary working 





pressure was sufficient to cause it toexplode. He attri- 





buted the explosion to the bad quality of the plate which 
first gave way. 

Mr. Robert Watt, engineer-surveyor to the Board of 
Trade, attributed the explosion to corrosion and seam ri p. 
The plates where the brickwork had covered them were 
reduced by external corrosion. He did not approve of 
the quality of the iron in any part of the boiler. 

After some other unimportant evidence Mr. Gough 
submitted the following questions to the Commissioners 
for their judgment : 

1. When was this boiler constructed and was the iron 
used of suitable quality ? 

2. Was the boiler at the time it was set up, or at any 
time thereafter, fitted with proper and suitable mount- 
ings, especially having regard to the absence of a glass 
water gauge, and to the fact that there was no pressure 
gauge upon it? 

3. Was the boiler properly and sufficiently examined 
from time to time, and particularly during the last four 
years; has the brickwork been removed for that pur- 


Messrs. Cross’s instructions were that the boiler should | pose? 


4. Did Mr. William Cross and Mr. John William 
Cross, both, or either of them, take proper and sufficient 
measures to insure that the boiler was being worked under 
safe conditions ? 

5. Did the orders —_ to Mr. John Granger in regard 
to repairs include orders to examine the boiler, and, if so, 
did he at any time make a proper and sufficient examina- 
tion? 

6. Was Mr. Harriscompetent to manage the boiler and 
to examine it from time to time, and, if so, did he ever 
make a thorough examination of it ? 

7. Were the repairs in 1888 properly executed by Mr. 
Granger, and was the boiler subjected to the igceealis 
test thereafter ? 

8 Was the "sea gauge correct when purchased by 
Mr. Cross in December last, and at the time of the explo- 
sion, and were any measures taken to insure that the 
safety valve would always blow off at a pressure of 


9. To what pressure was the safety valve loaded on the 
ee of July 17? 

10. What was the cause of the explosion ? 

11. Whether blame attaches to Mr. William Cross, to 
Mr. John William Cross, to Mr. John Harris, and to 
Mr. John Granger, all or either of them ? 

Mr. Plumtre addressed the Court on behalf of Mr. 
Cross, Sen., who, he said, being a practical man inspected 
the boilers on his works himself until he was too old, and 
then took care to engage, as he thought, a thoroughly 
trustworthy engineer who held himself competent to 
undertake the charge of engines and boilers, hatever 
repairs were reported as necessary were ordered to be 
done by a qualified man. Mr. Cross thought Harris com- 
petent to examine boilers, but if his statements that day 
— true he was not a proper person to undertake that 

uty. 

Mr. Commissioner Smith remarked that though Messrs. 
Cross might have been justified in appointing Harris to 
attend to the boiler he was not the man to advise, and, 
therefore, they should have called some one else in to 
make the necessary examination. Harris was more of a 
boiler minder than an examiner. 

After deliberating for some time in private the presiding 
Commissioner delivered judgment. He reviewed the 
evidence, and said that Harris was engaged as an engine- 
driver and boiler tender, and nothing more, and the Com- 
missioners were of opinion that he was not competent to 
make an examination if he tried. They thought Granger 
did his work satisfactorily, and also that the pressure 
gauge was inaccurate, but that it was correct when first 
supplied by Messrs. Salter. The gauge had been tam- 
pered with, but by whom was notknown. The explosion 
was caused by the inferior iron of which the boiler was 
made, and the corrosion, which rendered the boiler 
unable to stand the pressure put upon it. The boiler was 
twenty-five years old, and apparently had never been in- 
spected, certainly not during the last four years. If it 
had been examined by a competent person it was per- 
fectly clear that it would have been condemned imme 
diately. The Court did not consider that Harris was to 
blame. It was true that an attempt was made to show 
that he had set himself up to be something more than he 
really was, and it was true that he had represented to 
Mr. Cross that he was competent to look after the boiler, 
but the Court was of opinion that he meant he was com- 

tent to look after the feed supply and attend to the 
Scie generally, but not being a skilled mechanic or engi- 
neer he was not competent to make periodical examina- 
tions. Messrs. Cross were seriously to blame for not 
seeing that the boiler was properly examined. 

Mr. Gough, on this judgment, applied for an order for 
costs against Messrs. Cross. ; 

r. J. W. Cross, in answer to Mr. Howard Smith, 
said they had lost about 1000/. by the explosion. 

The Commissioner said that Messrs. Cross must cer- 
tainly pay a portion of the costs of the investigation, and 
therefore ordered Mr. Cross, Sen., and Mr. Cross, J un., 
each to pay the sum of 25/. to the Board of Trade. 





More Rartways For Brazit.—The Brazilian Minister 
of Public Works was recently granted a credit for the 
urpose of proceeding with surveys of certain junction 
ines in the north of Brazil. A commission was appointed 
to proceed with these surveys and to report generally 
upon the questions involved. The commissioners recom- 
mend the establishment of a network of no less than 
thirty-six new lines. The Brazilian Government is de- 
sirous of carrying out the views of the commissioners, and 
is prepared to grant a guarantee of interest at the rate of 
6 per cent. per annum upon a capital not to exceed 4800/, 
per mile, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


he number of views given in the ification Drawings is stated 
ie eS ee ae aes a @ none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given tn italics. 

Copies of Speci ions may be obtained at 38, Cursitor-street, 
Chencery. ne, E.C., either personally, or by letter, enclosing 
amount of price and postage, aired to H. Reaper Lack, Esq. 

The date of the advertisement of the eptance of @ com: 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


15,570. G. Fletcher, Litchurch, Derbyshire, and 
W. P. Abell, Tooley Park, Leicesters: e (lid. J1 
Figs.| October 1, 1890.—The cut-off valve c, which is provided 
with a recess between its two faces, is adapted to slide upon a 
spindle e so as toclose one of the ports f communicating with the 

sages b. The tappet d, which projects into the recess, is of a 
wedge shape, and is mounted upon a shaft g, so that, by rotating 
the shaft g, the tappet can be moved accordingly to the cut-off 
required. This shaft rd is connected with the governor of the 
engine. When the slide valve is in motion, and the cut-off valve 
c rests loosely on the spindle e, it will travel in the same direc- 
tion as the slide valve until one of its ends comes into contact 












































with the tappet d; during the further movement of the slide 
valve, the spindle e slides through the cut-off valve until the seat 
around one of the openings of a p 6b comes 80 close to the 
valve that the velocity of the steam flowing into the passage, 
together with the difference of pressure in the passage and in the 
valve chest, causes one end of the cut-off valve to close against 
its seat to cut off the supply ; the valve will then remain closed 
and travel with the slide valve until the motion of the latter is 
reversed. On the return stroke, the other end of the cut-off 
valve comes into contact with the tappet, thereby drawing the 
end of the valve first referred to away fromits seat, and so on. 
(Accepted August 6, 1891). 


9772. G. Kraiss, Stuttgart, Germany. Pressure 
Reducing Valves. [6d. 2igs.] June 9, 1891.—In pressure 
reduction valves, according to this invention, the opening and 
closing of the valve plug is effected by means of a steel wedge b, 
eclodged in a slide piece a as to slide in the direction of the move- 
ment of the valve plug and acting with its more slanted sur- 
face against along pressing rod d, thereby displacing the valve 
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plug precisely in its axis, while the reaction pressure is trans- 
mitted by the slightly slanted surface of the wedge to a-set screw 
c, the axis of which coincides with that of the valve plug. The 
slide piece @ is secured by means of a plate p and screw 7 to the 
diaphragm M, and the degree of reduction of pressure is pro- 
duced by the regulating device C. A is the discharge cock for 
the reduction pressure and s the safety valve. (Accepted August 


, 1891). 


10,182. C.G. Till, London. Steam Engine. [8d. 2 
Figs.) June 16, 1891.—A chamber 3 incloses the working parts 
of the engine. Hollow fixed connections 4 carry a crank-pin 5. 
Surrounding the connections 4 is a shaft 6, arranged to rotate 
upon the connections. Pulleys 7 are mounted upon the shaft 6. 
Fixed to the hollow shaft 6 is a box 8, forming a central chamber 
within the chamber 3. Secured to the box 8 are cylinders 9 pro- 
vided with pistons 10, the rods 11 of each piston passing through 
a stuffing-box 12. 13,14 are the ports formed in each cylinder 

assing to a circular opening 15 between each pair of cylinders. 

e outer exoremities of the piston-rods 11 are secured to a 
crosshead 16, and from the crosshead passes a rod 17 to a bear- 
ing 18, which embraces the crank-pin 5. A valve shell has 
outlet ports 20, the valve shell being circularin shape and fitting 
into the opening 15 between the engine cylinders. 21 is a lug 
secured within the valve shell, and 22 is a rod pivotted thereto, 
and to a strap 23, encircling an eccentric 24 mounted upon the 
crank-pin 5. Steam is supplied to the central box through the 
hollow fixed connections 4, from either direction, filling all the 
space within the box, and also the chambers at the other ex- 
tremity of each set of cylinders, formed by the cap which incloses 


into the cylinders; at the same time the ports 14 are open for ex- 
haust, the course of the steam being from these ports through 
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ports 20 to the chamber wherein the cylinders revolve, and out 
through the casing at 27, (Accepted July 22, 1891). 


10,713. F. H. Ball, Elizabeth, N.J., U.S.A. Valve 
Gear for Steam Engines. (8d. 6 Figs.) June 23, 1891.— 
The valve gear consists of an eccentric disc G, which is secured to 
the end of the hub of the flywheel by bolts which pass through 
countersunk holes g, and tap into the hub; a yoke D, which 
embraces the eccentric disc G ; a face-plate E, which is bolted to 
the side of the yoke D; and a crank-pin F, on the side of the face- 
plate E. The yoke D, together with the face-plate E, embraces 
the eccentric disc G, and is movable relatively on the disc, and 
it is connected with the governor weights by the links C, C, 
which extend from the pins C!, C! to the weights. The yoke D 
and plate E are rotated upon the disc G, only when the weights 








move in or out, but they have a constant Sgr motion with 
the shaft H and discG. A pin G', on disc G, and lugs D', D2, on 
the yoke D, serve to limit the movement of the yoke upon the 
disc. The other extreme — would bring the lug D' into 
contact with the pinGl. his the centre of motion of the shaft, 
and ethecentre of motion of the yoke D, and plate E, as it is moved 
rotatively upon the disc G by the action of the weights. The 
dotted line f represents the path of the centre of the crank-pin F 
as the shaft revolves and the arc line‘ f/' represents the path of 
the centre of the crank-pin as it shifts from one extreme position 
to another by the action of the weights moving the yoke D and 
plate E upon the disc G. (Accepted July 29, 1891). 


11,058. H. Ball, Stamford, Conn., U.S.A., and F. 
Lengeenhager, Glenbrook, Conn., U.S.A. Val 

Mechanism for Engines. [6d. 8 Figs.) June 30, 1891.— 
According to this invention, there iscombined with a steam chest, 
an auxiliary piston and a valve carried thereby, an automatic slide 
valve, lying longitudinally of the auxiliary piston and provided 
with steam passages, whereby steam is admitted from the centre 
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of the steam chest to the ends thereof to drive the auxiliary 
piston and valve. When the valve mechanism is in the position 
shown the steam in the steam chest is free to pass through the 
steam e 25 in the automatic slide valve into the recess 13 
in the left head of the auxiliary piston, its action being to drive 
the auxiliary piston toward the right, carrying valve 15 with it 











the crossheads 16. When the pr occupy the — indi- 
the steam is through the ports 13 


cated in Fig. 1, the course of 





movement of the auxiliary piston toward the right continues, 
however, the left head of the auxiliary piston will come in con- 
tact with the left end of sleeve 27 and will force the slide valve 
toward the right also, the movement of the automatio slide 
valve in each direction being checked by stops 33. The 
movement of the auxiliary piston continues after the move- 
ment of the automatic slide valve has been checked by the 
stop. As the auxiliary piston moves in either direction the 
steam at the end of the steam chest toward which it is moving 
exhausts through the passage 23 into the cylinder until the 
exhaust is cut off by the auxiliary piston itself, after which the 
steam at that end of the steam chest acts as a cushion to 
the auxiliary piston. The effect of the continued movement of 
the auxiliary piston after the movement of the automatic slide 
valve has been checked is to uncover steam passage 25 again, so 
that steam from the centre of the steam chest can pass through 
the passage 25 to the recess 13 in the head of the auxiliary piston 
to drive it in the opposite direction, these movements being con- 
tinually repeated in use. (Accepted July 8, 1891). 


GUNS, &c. 


11,871. G. F. Redfern, London. (A. 7. Christophe, 
‘ tilisation of losives for the Production 

of Motive Power. [lld. 4 Figs.) July 29, 1890.—The opera- 
tion of the apparatus shown is as follows: When a charge is 
exploded in the chamber a, the water in the accumulator a! is 
oa whereby it is forced intothe cylinder 5. The first 
result of this will be that the piston b2 will be raised, thereby 
raising the = from the position in which it is loaded to the posi- 
tion in which it is fired, that is to say, until the blocks x11 upon 


the piston-head n3 come into contact with the projections o of 
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thenutso. As the pressure of water continues the piston 6' com- 
mences to rise, this motion continuing until hooks m! are in 
engagement with the flange and groove m2, at which point the 
water is shut off and the turret maintained in its uppermost — 
tion. The gun is then fired, and, as soon as the recoil takes place, 
the automatic lowering of the gun and turret is effected, the 
piston 5! first of all assuming its nornal position and then the 
piston 62, when the gun can be again loaded. A special arrange- 
ment of valves is provided for controlling the flow of liquid from 
the accumulator to the working cylinder and vice versd. (Ac- 
cepted July 29, 1891). 


13,173. C.G. Melistrom and A. Bremberg, London. 

Guns, [lld. 19 Figs.) August 21, 1890.— 
The breech-block ¢ is mounted in an auxiliary ring d, located 
within the carrier ring ¢ and provided with grooves so that the 
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breech-block can slide backwards and forwards therein. When 
rotary motion is imparted to the shaft cl the cam cylinder g is 
caused to rotate, whereby the cam slot g' therein will act upon 





but not changing the position of the slide valve. As the 


the stud g2 and thus rotate the ring d and with it the breech- 
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block sufficienily to bring the screw-threaded portions of the 
breech-block into the unthreaded portions of the breech, and 
vice versa. During the unlocking of the block, the shaft cl rises 
under the action of the screw threads f4, but by the time that the 
breech-block has been unlocked a shoulder ¢* upon the shaft c! 
comes into contact with the underside of the bush /3, so that 
motion is then imparted to the box f2 whereby, owing to the en- 
gagement of the teeth f1 upon the box with the teeth f on the 





breech-block, the breech-block will be drawn back through the 
ring d until a flange h upon the end of the breech-block bears 
against the ring ; as the rotary motion of the shaft c! is continued 
the breech-block with the carrier ring is turned backwards out of 
the line of the breech. Inclosing the breech, the first part of the 
rotary movement of the shaft c!, in the reverse direction to which 
it was previously turned, causes the carrier ring to enterits aper- 
ture in the breech and then the breech-block to be moved into 
the breech and rotated to lock it. (Accepted July 29, 1891). 


15,554. J. Vavasseur, London. Mounting and Hous- 
ing Ordnance. (8d. 5 Figs.) October 1, 1890.—The gun is 
carried in a cradle supported by trunnions upon a pedestal. The 
mounting is provided with housing apparatus, consisting of over- 
head rails and a carriage thereon, from which the gun and cradle 
can be suspended, and a power carriage with suitable gear en- 
gaging with a fixed rack by which the gun and cradle, when de- 
tached from the pedestal and so suspended, can be hauled in- 
board. On the power carriage an axis f2 is mounted, and upon it 
is a spurwheel which engages with a rack g fixed between the 
rails, anda wheel on the axis f2 engages with a worm upon an 
axis f3. Another carriage consists of two pair of wheels and 





axles; on one of the axles a lever h is hung, its longer arm carries 
a nut A2 through which a screw h® es. The screw A’ is fixed 
in a block mounted upon the other axle of the carriage wheels h. 
A link k conneets a swivel upon the lever Al with the cradle d. 
Another link / connects the screw stem A3 with the breech end of 
the gun ; the connection is made with the spring box b! of the re- 
coil apparatus. When the gun is prepared for action both the 
links & and / are detached from the overhead gear, but when the 
gun is to be housed, they are connected with the lever h! and 
screw h3, The nut h2is then turned, until the weight of the gun 
is borne by the lever A1, and the trunnion blocks a? having been 
unlocked the power carriage is set to work to haul the gun in- 
board. (Accepted August 5, 1891). 


RAILWAY APPLIANCES. 


14,924. J. Adey and T. Foster, Darnall, Yorks. 
Siiding Panels for Car: es. (8d. 14 Figs.) September 
22, 1890.—To the extreme sides of the bottom portion of the sash 
are attached two radial platesa. The fence plate k is so con- 
structed that the lugs m fit accurately into the radial plates a 
when necessary. Instead of the ordinary L plate a brass weather 
plate bis fixed on the outside of the sash in such an angular posi- 
tion that the angle of its bottom edge corresponds with the radius 
of the plates a. The weather plate extends across the sash suffi- 
ciently to exclude all rain when the sash is closed, and it passes 
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hetween the two lugs m of the fence plate k when the sash is 
lowered. On the inner face of the garnish rail u two spring sash 
rests are inserted, which have a movable leverg working on a pin n 
and actuated by a spring / moving on a pin o, the recessed part 
inclosing the spring allowing the lever to be moved inwards until 
the radial part of the lever is in a line with the face of the case. 
Between the sash rests is inserted a tube d, having in each of its 
ends a pin p, which pass. partly through the radial parts of the 
levers g. On the inner side and at the bottom of the sash are fixed 
two bottom rest platesand near the top of the sash two other rest 
plates. (Accepted July 29, 1891). : 


16,250. B. E. Popo London. Pipe Couplings 
for Air or Cc eee (6d. 2 Figs.] October 13, 
1890.--Elbow pi A and B are connected together by a ball-and- 
socket joint, and the elbow pipes C and E are similarly connected 
together. The adjacent extremities of the elbow Ba go formed 
with enlargements to fit one within the other. e enlargement 
a of the elbow pipe C is partly of spherical form internally and 
serves as the socket to receive the enlargement b of the elbow 
ipe E. The extension a! of the enlargement a is of hollow cy- 
indrical form with an external screw thread. The extension 


forms a stuffing-box of which ¢ is the gland ; this gland is made 
with an internal screw thread adapted to screw on to this exten- 
sion and with an inwardly aaageage | annular lip d, which serves 
to confine the asbestos packing in the space between the lip, the 
stuffing-box wall, and the part ball b. e packing is compressed 
by screwing the gland c on to the extension a!, and leakage is thus 
stapes Lubrication of the parts is effected and dust excluded 

y annular pieces of cloth e impregnated with lubricant and 
clamped between the washers f which are held between the lip d 
of the gland ¢, and the lip g of a ring h screwed upon a th ed 
part of the gland c. (Accepted July 29, 1891). 


3840. A. P. Massey, Watertown, N.Y., U.S.A. 
Automatic Valves for Air Brakes. (8d. 4 Figs.) March 
3, 1891.—Ais a age to the train pipe, B a passage to the 
auxiliary reservoir, and C a passage to the brake cylinder. The 
valve D is so mounted in its cylinder d that an excess of air 
ang on either side will drive it in the opposite direction. 

hen the valve D is in the position shown in Fig. 1, compressed 

83 into chamber 4 





air flows from the train pipe through passag 
and passes by piston D by means of p 5 into chamber 6, 
and from chamber 6 through e B until the pressure is 
equalised on both sides of piston D. The yee 7, by which the 
auxiliary reservoir is connected to the brake cylinder, is con- 
trolled by the valve F, and the passage 8 by which the brake 
cylinder is ted to the atmosphere is controlled by the valve 
G. ‘When the valves D, F, and G are in the position shown, the 
air pressure is equal in the train pipe, chamber 4 and 6, and the 
auxiliary reservoir. If the brakes are to be applied the pressure 








in the train pipe is reduced, thereby making the pressure in 
chamber 4 less than that in chamber 6, and piston D is at once 
moved from right to left, carrying with it the valves F and G. 
This motion of valve G closes the exhaust 8 from the passage 
C, and this motion of valve F connects passages B and C and ccm- 
pressed air flows from chamber 6 and the reservoir through pas- 
sage 7 into the brake cylinder, applying the brakes with slight 
force, but as soon as the expansion of the compressed air in 
chamber 6 and the reservoir has reduced the pressure on the right 
of piston D slightly below the pressure on its left, piston D 
is moved to the right until it forces valve F on its seat, 
thereby cutting off chamber 6 and the reservoir from 

7. This motion of the piston D is not enough to move valve 
G nor to uncover ge 5, so that the brakes remain applied with 
slight pressure. To apply the brakes more forcibly, the pressure 
in the train pipe is again slightly reduced with the same result, 
except that the valve G is not moved and so on. (Accepted 
July 29, 1891). 


6184. A. B. Ibbotson, Sheffield. Automatic Coup- 
lings for Railway Vehicles. (8d. 6 Figs.) April 10, 
1891.—A is the buffer head, a the coupling link, b a hanging lock- 
ing pin pivotted at 5! to the cap c, which is connected by a hinge 
joint cl to the coupling head A. e is a spring for holding down 
the cap ¢ and locking-pin b. This spring extends across the cap 
c, and its coiled portions serve as bosses through which is passed 


Rage of the hinge joint cl for connecting the cap to the coupling 
head. To prevent curning of the spring ¢ about the hinge pin, 
the spring is made with projections, which bear against the 
rear surface of the flange of the buffer head. A plate f is em- 
loyed provided with lugs f! through which is passed the rod 
orming the spring e, and with lugs 2 through which is 
the pin of the hinge point c!. This plate / assists to retain the 
spring in its proper position. (Accepted August 5, 1891). 


MISCELLANEOUS. 


15,207. F. W. Walker, Leeds. Hydraulic Forging 
Presses. [8d. 6 Figs.) September 25, 1890.—The ram a of the 
press is stationary and is carried by four columns }, 6, which are 
attached to a large flange a! at the — end of the ram which 
serves asa crosshead. The main cylinder ¢ of the press moves 
along the ram and guided by guide bars d, d fixed by their upper 
ends to the crosshead a'. At their lower ends the pe A bars d are 





fixed to girders e which connect the columns near the ground. 


| ing block f is carried at the lower end of the cylinder c, 


There are guide grooves formed upon the exterior of the main 
cylinder into which the guide bars are received. The upper forg- 
and the 
lower forging block g is immediately beneath supported upon the 
foundation girders or lower crosshead hh. To lift the forging 
cylinder two auxiliary cylinders i, i are attached to it which receive 
within them upright rams *, k which are fixed upon the girders 






































e connecting the columns. When the downward stroke of the 
press is required to be made for the purpose of compressing the 
work between the forging tools, water under pressure is admitted 
to the maincylinder. The cylinders 7, ¢t may be in constant com- 
munication with an accumulator, from which also water is supplied 
to the cylinder c when required by a valve, which also serves to 
permit the escape of water from the cylinder when the upward 
movement of the forging block fis required. (Accepted July 29, 
1891). 


15,992. C. K, M London. (J. B. Ccurtet, Romans, 
France.) Portable Rivetting Machine. [8d. 1 Fig.] 
October 8, 1890.—In this rivetting machine a toggle movement is 
employed for transforming a constant effort and speed applied as 
the motor into an increasing effort and a decreasing speed acting 
upon the rivetting e—. by which means the maximum neces- 
sary effort will be obtained at the end of the operation, and at che 


commencement a sufficient speed to prevent the rivet from 
cooling during the work. The toggle joint consists of four 


connecting-rods ¢, c, the upper articulation E is fixed on a pro- 
longation H of the framing above, and in the axis of the rivetting 
punch A the lower articulation D is fixed to the slide B, which 
carries the rivetting punch A. The other two articulations F, F 
carry nuts threaded in opposite directions, and traversed by a 
screw which carries at each end a handwheel G. The anvil I is 
screwed into the framing, and is fixed by a locknut J at a conve- 
nient height according to the thickness of the work to be rivetted. 
(Accepted July 29, 1891). 


8148. A. J. Boult, London. (£. FE. Reis, Baltimore, 
Md., U.S.A.) Rivetting Apparatus. [lld. 6 Figs.) May 
12, 1891.—This invention relates to apparatus in which the rivets 
are inserted into the holes in a cold state, are heated by the pas- 
sage of an electric current, and are maintained in this state during 
the upsetting of the rivet. A rivet 25 is placed with its head in 
the cavity in the face of the anvil and the shank itself engaging the 
rivet holes inthe plates 5,6. The rod 16 is then manipulated to 
elevate the anvil until the plates are clamped against the lower 
ends of the legs 161. The heading die is then screwed down- 








Fig. 2, 


wards until in contact with the upper end of the rivet shank and 
the switch lever of the current regulator is turned from the 
idle contact plate 24 on tothe other plates 21, and from one to 
the other of the latter until the — current is passed through 
the rivet to bring it to the desired degree of incandescence, after 
which the heading die is further depressed to upset the softened 
end of the rivet shank and form a head th which is Ided 
by the cavity in the die. Pipes 26 are provided with nozzles 27 
for directing cooling air against the working ends of the dies and 
anvil. (Accepted August 5, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE AMERIOAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorrREsPONDENT). 

(Continued from page 291.) 

Tue second paper read at the meeting was on 
‘A Belt Dynamometer,” by S. P. Watt, a junior 
member. The following is an abstract of this 
paper. 

A Bett DYNAMOMETER. 

The dynamometer consists of a set of pulleys 
mounted on a suitable frame and disposed as 
follows (see Figs. 11 and 12): The pulleys A 
and C are fixed to the shaft 2; B and D are 
fixed to the shaft b, The pulleys E and F re- 
volve freely, as independent loose pulleys on the 
shaft g. The shaft g has a second shaft f, fixed to 
it midway between the pulleys E and F. Shaft f 
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constitutes a pivotting axis, parallel to the shafts a 
and b, for the shaft g, together with the frame K 
and the weight lever L, all rigidly connected. Only 
enough motion of Lis allowed to determine the direc- 
tion of action. Instead of the weight on the lever 


L, the end of the lever could be connected toa small | 47 


platform scale and its tendency to rotate weighed. 
It might be useful to make the frame between the 
pulleys adjustable at d and ¢ in order to vary the 
tension of the dynamometer belt, or better still, it 
might be so constructed that the absolute tension 
could be noted at any time, whether working or at 
rest. The working of the apparatus is as follows : 
A driving belt from the source of power is put on 
the pulley A. The machine to be driven is belted 
from the pulley B. The dynamometer belt passes 
from the lower side of pulley C to the pulley F, 
around F to D, around D to E, around E back to C. 
It will be seen that C is a driving pulley and D a 
driven pulley. When the system is at rest the four 
strands of the dynamometer belt have the same 
tension. If now C revolve and drive D, the tension 
T, of the belt from C around the lcose pulley F to 
D, will correspond to the tension of the taut side 
in a simple system of two pulleys, and the tension 
T, of the belt from the lower side of D around F 
back to the lower side of C will correspond to the 
slack side. 

The difference of tension is the driving pressure 
P, and taking what actually occurs we have 


27, —2T; _ 7,—T, =P. 
5 2 


Now P in pounds, multiplied by the speed of the 
belt, is foot-pounds developed or consumed, ignor- 
ing friction. Let r be the radius of the position of 
pulleys E and F from the pivot. Let J be the dis- 
tance of the weight W from f, to balance the ten- 
dency of the frame K to rotate about f when work- 
ing, then 
Wl=r(2T,—2T?) or wi =T,—T,=P. 


It is evident that should a Prony brake be 
place of the pulley B the power transmitted by the 
motor to A could be determined. If a machine is 
driven from the pulley B, the power consumed 
could also be noted by the speed of belt and the 
position of the weight from the same formula. In 
the use of different belts as dynamometer belts, 
the relative efficiency of such belts can readily be 
determined by the use of the brake attachment. 
It will also be seen that but one side of the belt 
comes in contact with the pulleys. 

Next followed a ‘‘New Belt Testing Machine” 
by Geo. J. Alden. 

The author stated such a machine should meet 
the following requirements: It should give accu- 
rately the sum of the belt tensions, the power 
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sions can be readily found ; the number of revolu- 
tions of the driving pulley ; the number of revo- 
lutions of the driven pulley, and the number of 
runs of the belt during the trial and during any 
interval of the trial. It should be capable of 
adjustment to a constant load, and to any load 
within the capacity of the belt it is proposed to 
test; to a change of load without changing the 
sum of the tensions; and to any constant load 
with the sum of the tensions varied. It should 
give the arc wrapped by the belt on the driving 
and driven pulleys, and should record automatically 
the revolutions of the driving and driven pulleys, 
and the runs of the belt. The machine described 
was built at the Washburn shops for the engineer- 
ing laboratory of the Worcester Polytechnic Insti- 
tute. Its peculiar features are the attachment to 
the driven pulley of an automatic absorption brake, 
the method of supporting the driven pulley, by 
which the weight of the pulley is taken, by the 
tensions of the belt, and the recording apparatus. 

Figs. 13 and 14 show the construction of the ab- 
sorption brake and its attachment to the driven 
pulley, Fig. 13 being a part sectional plan and 
Fig. 14 the elevation of the space S S, to which city 
water is admitted through a pipe not shown in the 
drawing. 

The forked arms E KE are bolted to the piece D, 
and carry projections ee, from which, by means of 
knife-edges and rods, are suspended the pans F F, 
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which receive the weights used to balance the load, 
this load being the friction between the copper 
discs d and the piece C. The pressure which causes 
this friction is produced and regulated by the ad- 
mission of city water to the space S. The rubbing 
surfaces f are lubricated by the admission of oil to 
the cavity K, the oil being carried slowly over the 
surfaces from the centre to the circumference by 
centrifugal force, making the lubrication perfect. 
The heat generated is carried off by allowing the 
water, which presses the copper disc against the 
surface of the revolving piece C, to circulate freely 
to the brake. 

The pulley and its connected parts are supported 
by the belt, and in order to keep the axle of the 
pulley horizontal, a balancing frame G is provided. 
This frame is hung in adjustable bearings J, and 
its weight is so distributed that its centre of gravity 
is on the axis of the bearings. Pins p, with conical 
ends, engage with the ends of the shaft on which 
the pulley revolves, in the manner shown in 
Fig. 14, so that while the balancing frame does 
not affect the weight which comes on the belt, it 
prevents oscillation of the pulley axle, and at the 
same times allows the pulley to adjust itself to the 
stretch of the belt. 

Fig. 15 is an elevation of the machine in which 
M is the driving and B the driven pulley. The 
speed of the driver may be varied in any usual 
way. S is a shaft which receives a slow positive 
rotary motion from the shaft of the driver by means 





transmitted, from which the difference of the ten- 





of a worm T and a train of gearing. 


The shaft S carries a wheel W, having at 
uniform distances on its face sharp points, by 
means of which the revolution of the wheel gives 
@ positive motion to a strip of paper, which is thus 
transferred from the spool L to another spool 
just behind L, the paper being kept at a con- 
stant tension by means of small weights, which, 
acting upon cords wound around the spool axles, 
actuate the spools. The sharp points in the 
face of the wheel W leave prick marks upon the 
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paper, the distance between two consecutive marks 
representing 50 revolutions of the driver. Upon 
one element of the face of the wheel W is a pair of 
points which serve to mark on the paper a length 
equal to the circumference of the wheel W, this 
length representing 600 revolutions of the driver. 
A pencil, carried by an arm, and pressed by a 
spring against the paper, as it moves with the face 
of the wheel W, records a line on the paper. As often 
as acertain point in the belt passes a given fixed 
point, the pencil is actuated by an electro-magnet, 
and records a notch in the line upon the paper. 
The number of revolutions of the driven pulley B 
are recorded in a similar manner, except that as the 
driven pulley revolves on its axle, rotary motion is 
communicated to the shaft T by a cam c in the rim 
of the driven pulley, which cam operates a click 
which engages with a toothed wheel V upon the shaft 
T. The machine is operated as follows: The belt 
being adjusted upon the pulley, weights are placed 
in the pans, which, together with the weight of the 
machine, constitute the sum of the belt tensions. 
These weights are so distributed in the two pans as 
to give the desired load. Power is applied to the 
shaft of the driver, and the machine attains its 
normal speed. 
The city water is then admitted to the brake in 
the driven pulley, and is so regulated either by an 
automatic valve or by an attendant, as to cause the 
friction of the brake to balance the weights in the 
ans. 
: The experimenter, standing near the recording 
apparatus, holds his watch, and at the instant he 
desires to begin the test turns a switch and notes 
the time. During the test a button may be pressed 
at regular intervals and a mark recorded. These 
marks divide the whole record into any desired 
number of sub-records, each complete in itself, 
but representing a shorter run. The object of 
making these sub-records is to ascertain whether 
the total slip for the trial is uniform or intermittent. 
The test is closed by throwing out the switch 
and noting the time. The two records are then 





examined, and the data obtained may be written 
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THE WORLD’S COLUMBIAN EXPOSITION; DETAILS OF ELECTRICITY BUILDING. 
MESSRS. VAN BRUNT AND HOWE, ARCHITECTS, KANSAS CITY. 


(For Description, see Page 318.) 
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Mechanical Engineers’ committees are expected to 
work, and men are selected who have reputation 
for doing something, and not, as in some other in- 
stitutions, simply men of reputation, who think 
their name is all that is necessary, and who never 
do any work except to look wise, in the hopes of 
deceiving some one into a belief in their wisdom. 

This closed the morning session, and, in a 
melting mood, all were recalled, to use a phrase 
suited to the building, *‘from labour to refresh- 
ment,’ 


Tur GoruaM Manvuracturina Company. 

That afternoon the entire company, including 
the ladies, assembled at two o’clock, and went to 
the works of the Gorham Manufacturing Company ; 
this company and their works are so remark- 
able as to merit an extended description and 
illustration. 

The Gorham Manufacturing Company was 
founded by Jabez Gorham. Born in Providence, 
in 1792, he became in time a manufacturer of 
jewellery ; in 1831 he commenced to make silver 
spoons by heating a bar of silver at a blacksmith’s 
fire, and then rolling it, by hand rolls, to the 
proper thickness, after which it was hammered into 
shape, each spoon. being heated nine times before 
its completion. John Gorham succeeded his 
brother in 1847, and in 1850 put in machinery, 
including a steam engine, and began to make 





silver ware. In 1861 there were 200 employés, 
and the firm was Gorham and Co. In 1863 plated 
ware was added to the manufactures, and in 
1865 a stock company was formed, with 300,000 
dols. capital, increased, in 1872 to 600,000 dols. 
with a limit of 1,200,000 dols. The present com- 
pany employ 1200 men, and their standard for 
silver is that of England, known for 700 years as 
‘* sterling.” The present superintendent is Mr. 
Geo. Wilkinson,and he has been with the company 
since 1854, 

The factory is situated at Elmwood, two anda 
quarter miles from Providence. It is erected on 
granite foundations, and constructed of red brick. 
The land adjacent comprises 15 acres, well drained, 
and the buildings are on a little hill, which gives 
them an attractive look. The present buildings 
occupy 94,866 square feet. Adjoining this 
building is the one containing the weighing and 
packing departments, and above them the experi- 
mental shop, where a sample of every new article 
is made to determine the best method of manufac- 
turing it. Above this again is the polishing and 
finishing department, and adjoining it is the clock 
tower, about 18 ft. square and 80 ft. high. It also 
contains an iron water tank, holding 13,000 gallons, 
and a fire alarm bell, weighing 2100 lb. Connect- 
ing with this is the principal manufacturing build- 
ing, 303 ft. by 44 ft. wide, and three stories. The 





thick. Four more were being built at the time of 
our visit. The dies used here are very numerous 
and valuable, and are arranged, when out of use, so 
as to be readily found. The electric lighting plant, 
of the Edison incandescent system, is also in this 
room. We next passed into an adjacent building, 
40 ft. by 40ft., in which the annealing and pickling 
plant was located. There were five furnaces, with 
revolving tables, and five sets of pickling tanks. 
Next came the blacksmith and plumbing shops, 
where were steam hammers and tools incident to 
thisdepartment. The three-story building adjoin- 
ing, 222 ft. by 44 ft., contained the machine shop, 
where there were lathes and planers, drills and 
moulding machines used in the preparation of dies. 
Above this was a department for making small 
silver ware, and for the fine art engraving ; and 
above this again the chasing department and the 
place where silver is mounted on glass ware and on 
leather. To provide against any danger there is a 
small tower adjoining, which contains stone stairs 
running to each floor. 

Passing to the south wing, we found a three- 
story building, in the basement of which were 
furnaces for melting the sweepings, and recovering 
any silver in them. Also there were refining fur- 
naces and apparatus for collecting the dust from 
silver and plate polishers. There were, beside, 
large acid and solution settling tanks, where all the 
washing water from the entire place is collected and 
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with the part it was not intended to plate covered 
with a solution of rubber. After the gold had 
adhered elsewhere this rubber was cleansed off by 
a polishing machine. 


NicHotson Fire Works. 


The next visit was to the Nicholson File Works, 
and here again the visitors were greatly impressed 
with the forethought of the owner in planning 
these shops. Mr. Nicholson had studied the labour 
problem to some purpose, and designed and placed 
the machines and the shops in such a way as to 
avoid any unnecessary handling in transpurtation 
of material. They are model works, and your cor- 
respondent had the advantage of being shown 
through them by their founder, Mr. W. T. Nichol- 
son, one of the most genial members of the Society, 
as well as one of the most ingenious of inventors, 
The factory covers nearly four acres of ground, and 
turns out 2000 dozen of files daily, from a 10-Ib. file 
to a watchmaker’s file, with 300 teeth to the inch, 
and requiring 430 to make a pound. The result is 
that the importation of foreign files is reduced below 
50,000 dols. per annum. As to the process it is as 
follows: After the blank has been shaped under 
small, quick-stroke hammers, it is annealed and the 
surface ground on a grindstone, and polished by 
pumice. It then goes to the cutting machine, 
where every down stroke raises the metal to form a 
tooth, and during the upward stroke the file moves 
forward one tooth. These strokes are given with 
great rapidity, and with wonderful accuracy. 
Scm > of the machines strike 100 blows in a minute. 
The files are now straightened in another machine, 
tempered, and tested. The hardening process is 
accomplished by immersion in a lead bath. In 
testing, the file is brought against a piece of 
steel, and then is struck on an anvil, to detect any 
cracks or flaws. Then the files are cleaned and 
packed in boxes ready for shipment. The finest 
machines will make over 400 cuts to the inch, and 
the process is so complete that it seems simple ; 
and yet the machines have some beautiful me- 
chanical movements. Mr. Nicholson, like most 
progressive men, is steadily seeking new improve- 
ments, and during our visit had thoroughly matured 
a plan to use gas instead of coal at these works. 
He unfolded it in every detail, and knew just 
exactly what he wanted to do, and how he would 
do it. The Rhode Island Locomotive Works were 
next visited and inspected. 


(To be continued.) 





THE WORLD'S COLUMBIAN 
EXPOSITION. 
THE Exectrricitry BurLpina, 

Tuts building, which is illustrated on pages 
316 and 317, occupies an area 350 ft. 114 in. in 
extreme width, and 766 ft. 7}? in. in extreme 
length; the surface it covers is 211,190 square feet, 
or 4.85 acres, the major axis running north and 
south; The south front is on the great quadrangle 
or court, the north front facing the lagoon ; the 
west is opposite the Manufacturers’ Building, and 
the east faces the Mines Building. 

The general scheme of the plan is based upon a 
longitudinal nave 115 ft. wide and 114 ft. high, 
crossed in the middle by a transept of the same 
width and height. The nave and the transept have 
a pitched roof with a range of skylights at the 
bottom of the pitch and clerestory windows. The rest 
of the building is covered with a flat roof, averaging 
62 ft. in height, and provided with skylights. 

The second story is composed of a series of gal- 
leries connected across the nave by two bridges, 
with access by four grand staircases. There are 
subordinate staircases in the four corners of the 
isilding. The area of the galleries in the second 
story as at present arranged, is 118,542 square 
feet, vu. 2.7 acres, but there is capacity for an ex- 
tension of this area if necessary. 

The exterior walls of this’ building are composed 
of a continuous Corinthian order of pilasters, 
3 ft. 6 in. wide and 42 ft, high, supporting a full 
entablature and resting upon a stylobate 8 ft. 6 in. 
high. Above is an attic story 8 fi. :igh, the total 
height of the walls from the grade outside, being 
68 ft. Gin. The order is divided into bays 23 ft. 
wide, this dimension serving as the module of pro- 
portion for the plan of the whole building. In the 
centre of each of the four sides is an entrance 
pavilion against which the higher roof of the nave 
or transept abuts. 





apsidal or semicircular projections of the building ; 
it is flanked by two towers 195 ft. high. The 
central feature is a great semicircular window, 
above which, 102 ft. from the grade, is a colonnade 
forming an open loggia or gallery commanding a 
view over the lagoon and all the north parts of the 
grounds. Access to this loggia is obtained by eleva- 
tors. The east and west central pavilion is composed 
of two towers 168 ft. 6 in. high, between which the 
transept roof finishes in a gable or pediment with a 
row of windows beneath, giving light to the transept. 
In front of these two pavilions is a great portico 
composed of the Corinthian order with full columns. 
Within this portico is an inner porch forming a 
vestibule in each case. The south pavilion is a 
hemicycle or niche 78 ft. in diameter and 103 ft. 
high. This niche is covered bya half-dome with ribs 
and decorations in relief, the Corinthian order being 
carried around the walls of the niche. The opening 
of this niche is framed by a semicircular arch, the 
impost of which is supported by four full Corinthian 
columns continuous with the order of the facades. 
This arch is crowned by a gable or pediment with 
smaller gables on the returns, and surmounted by 
an attic, the whole reaching the height of 142 ft. 
In the centre of this niche, upon a lofty pedestal, 
is a colossal statue of Franklin, whose illustrious 
name intimately connects the earliest history of the 
Republic with one of the most important discoveries 
made in the phenomena of electricity. In order to 
carry out this idea, on the frieze of the great order 
around the niche appears the well-known inscrip- 
tion, ‘‘Eripuit coelo fulmen sceptrumque tyrannis,” 
At each of the four corners of the building there 
is a pavilion, above which arises a light open spire 
or tower 169 ft. high. Intermediate between these 
corner pavilions and the central pavilions on the 
east and west sides, there is a subordinate pavilion 
bearing a low square dome upon an open lantern. 
There are thus ten spires and four domes which 
combine to give to the otherwise rigid horizontal 
lines of the building, an effect of lightness and 
animation, in accord, it is hoped, with the purposes 
of the building. All these towers are composed of 
one or more orders of architecture, with open arches, 
interior domes, and balustrades. The entablature 
of the great Corinthian order breaks around each of 
the pilasters of the four fronts, and above each 
pilaster in the Attic order is a pedestal bearing a 
lofty mast for the display of banners by day, and 
electricity by night. Of these masts there will be 
in all fifty-four. 
The first story of the building is indicated in 
these facades, between the great pilasters of the 
Corinthian order, by a subordinate Ionic order 
with full columns and pilasters, forming an open 
screen in front of the windows of this story. Above 
this Ionic order is a range of arches in front of the 
windows of the second story. The Ionic order is 
converted into an arcade where it passes in front of 
the north pavilion, forming there an open portico with 
a wide balcony above, looking towards the lagoon. 
All thisexterioris carried out strictly according to the 
formulas of the Italian Renaissance, all the archi- 
tects employed upon the buildings forming the 
great quadrangle or square, having agreed to use a 
strictly scholastic form of architectural expression, 
similar in respect to the height of the order, but 
varying in regard to its character and distribution. 
In this way, by a frequent comparison of designs, 
they have endeavoured to obtain for the quadrangle, 
which is the main architectural feature of the 
Exposition, a unity of feeling, recalling in scale and 
character, the most dignified and important manifes- 
tations of architecture obtained in the baths and 
forums of classic times. According to agreement 
among the architects of the buildings around the 
quadrangle, the Electricity Building will, like the 
rest, have an open portico extending along the 
whole of the south facade, the lower or Ionic order 
forming an open screen in front of it. The various 
subordinate pavilions are treated with windows 
and balconies. The details of the exteriors are 
richly decorated, and the pediments, friezes, 
panels, and spandrels will receive a decoration of 
figures in relief, with architectural motifs, the 
general tendency of which will be to illustrate in a 
poetic manner the purposes of the building. It is 
intended that the friezes of the Ionic order shall 
bear in each bay the name of a discoverer or in- 
ventor associated with the development of the 
science of electricity, thus setting forth a bio- 
graphical history of the science. 
The colour of the exterior will be like marble, 
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porticos and loggia will be highly enriched with 
colour, the pilasters in these places being deeorated 
with scagliola, and the capitals with metallic effects 
in bronze. In the design of this building it is 
proposed by the architects to so devise its details 
and general outlines that they may be capable of 
providing an electric illumination by night on a 
scale hitherto unknown, the flagstaffs, the open 
porticos, and the towers, especially being arranged 
with thisinview. It is proposed that the hemicycle 
or niche, which forms the south porch, shall have 
either a great chandelier or crown of light sus- 
— from the centre of the half-dome, or shall 

e provided with electric lights masked behind 
the triumphal arch which forms the opening of the 
niche. The perspective view on page 317 gives a 
good idea of the appearance of the south facade. 
The building itself possesses few points of special 
interest ; like most of the other structures compos- 
ing the Exhibition, it is a timber shed structure on 
avery large scale, the nave and transepts being 
115 ft. wide and 114 ft. high. We shall have occa- 
sion at a future date to notice, doubtless with 
admiration, the huge constructions in which wood 
has been selected for the building material. Mean- 
time we may refer to the ironwork detail illustrated 
by Figs. 1 to 7 on page 316. It has been said that 
the broad galleries on each side of the building are 
joined by two bridges crossing the nave, and that 
access is obtained by staircases, of which a plan is 
given in Fig. 7. Fig. 1 is aside view of a half- 
span of one of the several trusses supporting the 
bridge. The truss springs from the ground level 
and rises in the centre to a height of 29 ft. 7 in. 
Both top and bottom members are built up of four 
angles and double lattice, and the vertical posts of 
the five panels are of two angles, the dimensions 
of which are marked on Fig. 1; the diagonals in 
the panels are also of angle iron. The foot of the 
lower member is pinned to a shoe that carries the 
end post of the truss, and which is made of four 
12-in. by 12-in. timbers bolted together. Fig. 2 is 
a section to a smaller scale showing the gallery. 
The method of bracing the landing platform is 
indicated in Figs. 1 and 7. 











THE BRITISH ASSOCIATION. 


(Continued from page 295.) 
INTERESTING OBSERVATION WITH THE 
SPECTROSCOPE. 

Dr. JoHNSTONE Stoney described a simple expe- 
riment, based also on Doppler’s principle, by means 
of which the rotation of the sun can be demonstrated. 
He mounted a lens ona piece of board, fastened 
at one end only, and let the image of the sun, re- 
flected by a heliostat, fall on the slit. If the board 
is oscillated the image will travel backward and for- 
ward, as sometimes the east limb and sometimes 
the west limb will cover the slit; the spectral lines, 
therefore, will be shifted to and fro, whilst the 
atmospheric lines of the spectrum will remain 
stationary. The effect is exceedingly minute, but 
becomes very distinct, for instance, in the B group, 
which consists of a series of double lines, due to 
the oxygen of our atmosphere with a solar line, 
between the lines of one pair. As the eye is very 
sensitive to the slightest motion, and in fact 
rather exaggerates motion, the narrowing and 
widening of the spaces will be unmistakable. Similar 
effects are observed also when gratings are em- 
ployed ; thus the E of the fifth order is superposed 
by the G of the sixth, producing an apple green 
shade through which a blue line becomes visible. 
This method was first used by Cornu, who applied 
rapid vibrations, whilst Dr. Stoney utilises slow 
oscillations. The method would hardly answer if 
most of the lines were not double ; and, in fact, Dr. 
Stoney, in the following paper, eutitled 


Causk oF DovusLtE LINES AND OF EQuiIDISTANT 
SATELLITES IN THE SPECTRA OF GaSsEs, 


argued on mathematical grounds that all lines must 
be double, though their respective intervals and 
intensities may vary. His argument is interesting 
and may be described as an application of astrono- 
mical methods to molecular motion. He comes 
to the conclusion that nature in producing a line 
works out something like Fourier’s theorem, the 
periodical motions being resolvable into a series cf 
simple harmonic elliptic motions together with a 
slow apsidal motion, which latter may be caused 
by an interaction between ether and matter. The 
double character of most lines is however not 








The north pavilion is placed between two great 





but the walls of the hemicycle and of the various 





universally admitted, and Dr. Stoney cannot ex- 
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lain triplets which Professor Liveing finds in 
ithium, nor would quadruples fit into his theory. 
Dr. Webster mentioned that Professor Michelson 
has doubled and quadrupled also a great many 
lines hitherto thought single, using the light of 
Geisler tubes with very strong currents, prism, and 
half-silvered mirrors, and two further mirrors to 
produce interference. Dr. Stoney will publish 
his researches in the Proceedings of the Royal 
Society of Dublin. 


SotaR RapDIaTION. 


The report of this committee was read by Pro- 
fessor McLeod. After considerable search, Dr. 
Schuster has found the thermometers constructed 
for Professor Balfour Stewart, with which Professor 
McLeod is now experimenting. The bad weather 
has only permitted a few observations. The ther- 
mometer is a flat bulb one of green glass, over which 
the sun rays are thrown by a lens inside a copper 
tube, whose walls are themselves fitted with two 
thermometers, the whole being in a brass case 
packed with a non-conducting material. The three 
thermometers did not quite agree until a screen 
was added to prevent the action of the sun on the 
outside of the instrument. Professor Lodge added 
a few suggestive remarks upon light as a disturber 
of gravitation, interrupting himself unfortunately 
lest he might not quite be in order and go too far. 
There is an effect of light equal to 67 microdynes 
per square centimetre, very minute indeed, yet 
summing up to thousands of tons for the surface of 
the moon. In an ecligse this pressure would sud- 
denly be withdrawn ; and though the moon will 
not become unsteady in consequence, comets may 
do so, since in their dust mass the pressure may 
become equal to gravitation. 


ProBABLE Nature OF Bricut STREAKS ON THE 
Moon. 


This paper and its demonstrations at the conver- 
saziones made Dr. Copeland a popular man. The 
full moon shows peculiar radial streaks of light, 
apparently issuing from prominent craters, as Tycho 
and Copernicus. That these streaks are only 
visible near the full moon has long been conjectured 
to be due to the fact that only then the light falls 
n our line of sight ; at half-moon the shadows are 
more distinct, but the streaks, as yet an astrono- 
mical puzzle, disappear. Dr. Copeland, after long 
torturing his brain, one morning observed a similar 
effect on a Bohemian vase, which on examination 
he found covered with minute transparent beads. 
He therefore constructed a moon of plaster, about 
2 ft. in diameter, a very good model of the moon 
indeed, and studded all over its surface, and espe- 
cially near the crater edges, ordinary beads of 
Bohemian glass of the size of a pin, and he has 
achieved a perfect success. It must not be thought, 
however, that the credit is due to his having acci- 
dentally slept in a room with so intellectual a vase. 
He had expected something of the kind, and a care- 
ful comparative study of the illumination curves of 
the moon, aided by photography, shows that these 
streaks would account for the strong increase of 
illumination towards full moon, His beads are 
comparatively far too large ; they would correspond 
to spherules of 34 miles diameter on the moon sur- 
face. Nothing justifies us to assume the existence 
of such transparent beads—they must be trans- 
parent or translucent at least and reflect from their 
inner back surface ; and glaciers or three surfaces 
reflecting at right angles to each other, especially 
the latter, might produce a similar effect. 


MerTEOROLOGICAL PHOTOGRAPHY. 


The first report presented by this committee is an 
interesting document. The committee comprises 
Messrs. Symons, chairman, Meldola, J. Hopkinson, 
and the secretary, Mr. A. W. Clayden, of Warleigh, 
Palace-road, Tulse Hill, who has himself supplied a 
great number of photographs. The committee have 
sent out instructions how to take photographs of 
clouds, lightning, hoar frost, hailstones, glaciers, 
dust whirls, halos, &., to state lens, stop, ex- 
posure, developer, plate, time employed, &c., and 
they have alreadysecured about fifty observers from 
the United Kingdom, Tasmania, Mauritius, Java, 
America, Sweden, and the Continent. Prints have 
been received to the number of 153, among which 
three of fog shadows and eight of hoar frost. For 
cloud photography the method described by Dr. 
Riggenbach at the Royal Meteorological Society 
in November, 1888, is recommended. A mirror of 
black glass is placed before the lens; the idea was 


originally to extinguish the polarised component 
from the blue sky, but the mirror is altogether of 
great advantage and permits photographs of deli- 
cate cirrus on ordinary dry plates. Slow plates by 
Mawson and Swan have also been tested by Mr. 
Clayden and found valuable. As regards lightning 
Mr. Clayden made continued experiments to show 
that the ordinary photographic effects of lightning 
can be imitated with Wimshurst machines and 
Leyden jars, and that the long sinuous ribbons, 
with several parallel bands, and the ramified 
lightnings are real, and not due, as often thought, 
to any shaking of the camera. The question of 
black flashes (reversals) crept up again, of course. 
Meteorologically, Mr. Clayden said, the thing is 
clear ; the reversal is produced by diffused light 
falling upon the plate, a plate being exposed for 
instance to a second lightning hidden behind a 
cloud which illuminates part of the first flash only 
and reverses this part ; photographically the reversal 
is not yet sufticiently explained, Some fine 
lightning and other photographs were exhibited. 
Readers interested will receive information from 
the secretary, whose address we have given. 


METEOROLOGICAL OBSERVATIONS ON BEN NEvIs. 


The report of this committee, consisting of Lord 
McLaren, Professor Crum Brown (secretary), Dr. J. 
Murray, Dr. Buchan, and Hon. Ralph Abercromby, 
was not actually presented by Dr. Copeland, because 
the pamphlet had miscarried. The report is full 
of valuable information, and there is no doubt that 
the study of the winds will lead to most important 
results. The Ben Nevis observatory is the only 
one which lies in the central track of European 
cyclones. And there are now three observatories, 
the high level one, the low level at Fort William, 
and a third now being fitted out half way between. 
Throughout 1890 hourly observations have been 
carried on night and day by Mr. Osmond and 
his assistants, and several gentlemen who re- 
lieved the staff from their very arduous duties, 
The minimum and maximum temperatures were 
9 deg. Fahr. on December 19 and 58.9 deg. on 
September 7, both being about the lowest ever 
recorded. Sunshine was recorded during 591 hours 
out of 4470 possible ; January had only 4 hours, 
but December 22 hours, which is more than most 
places of the United Kingdom could boast of 
during that foggy month. The rainfall was the 
heaviest experienced, 193.34 in.; October had 
37.30 in., a maximum, with an extraordinary 
maximum of 8 in. on October 3. The atmospheric 
pressure was about the average ; but oddly enough 
great rainfall and high pressure go together, and 
on the top particularly high pressures are accom- 
panied by heavy continued rains. The sea-level 
winds in this part of Scotland are in accordance 
with Buys Ballot’s ‘‘ Law of Winds” ; but the Ben 
Nevis winds do not at all fit in with such a distribu- 
tion of pressure. Want of space prevents us from 
entering into these points, which, moreover, need 
further elucidation. We pick out one of Dr. Buchan’s 
most striking points. The barometer at the top 
is exposed to all winds—which reach 150 miles 
per hour—that at Fort William is in a sheltered 
building. In calm weather, the two barometers, 
reduced to sea-level, are practically the same; with 
every increase of wind the depression of the baro- 
meter inside, which may be regarded as indicating 
the pressure of the atmosphere, steadily augments. 
Thus with wind force 0 to 11, corresponding to 
velocities of 0 to 120 miles, this barometric depres- 
sion increases steadily from .001 in. to .150 in. 
Another noteworthy fact is that fogs contain acon- 
siderable amount of dust, wet mists very little ; 
when there is no dust the air is surcharged with 
vapour, which for want of nuclei for forming rain- 
drops, condenses on all exposed objects and soaks 
the observer most thoroughly. 


REDUCTION OF MAGNETIC OBSERVATIONS. 


This committee, whose secretary is Professor 
Grylls Adams, reports that the magnetic survey of 
the United Kingdom, started on their own account 
by Professors Riicker and Thorpe, proceeds rapidly 
under their superintendence. Messrs. Gray and 
Watson are at work in Ireland and Scotland respec- 
tively ; and observations are made at more than 
600 stations all over the British Isles. A magnetic 
observatory at the Cape of Good Hope is urged 
upon the Admiralty ; the comparison of magnetic 
observatories from various stations is discussed, for 
which purpose a list of five quiet days has been 





drawn up for each month of the year 1890 ; the 





adoption of absolute values, a uniform scale of 
time, 15 millimetres to the hour, are recommended ; 
and questions proposed for the consideration of the 
International Meteorological Committee, which 
was to meet at Munich this September. 

The fourth and final report on ‘‘ Seasonal Varia- 
tions in the Temperature of Lakes,” &c. was pre- 
sented by Professor Milne to the delegates. 

After disposing of the astronomical and meteo- 
rological papers we return to the other work of 
Section A. 

THERMODYNAMICS. 

The report of a committee, consisting of Dr. 
Larmor and Mr. G. H. Bryan, ‘‘ On the Present 
State of our Knowledge in Thermodynamics, 
especially with Regard to the Second Law,” was 
rome with a few words by Mr. Bryan, Dr. 

rmor acknowledging that Mr. Bryan had done 
all the work of which he would have been proud. 
The excellency of the paper, a pamphlet of thirty- 
four pages, omen mathematical of course, 
was dwelt upon by Professor Lodge. Mr. Bryan’s 
paper ‘‘On a Simple Mechanical Representation 
of Carnot’s Reversible Cycle” is included in the 
report, 


Erxer DisturBANCE BY Movinea Boptes. 


Professor Lodge made a preliminary communica- 
tion on experiments concerning the very important 
question whether the ether is disturbed in the 
neighbourhood of rapidly moving bodies. Such 
disturbances would take place if the ether be 
viscous. In 1848 Arago tried to decide the ques- 
tion by observing whether the index of refraction 
of a prism depended upon the hour of the day ; 
any motion of the ether relating to the earth would 
tend to shift the rays. Fresnel, Fizeau, and quite 
recently Michelson, have attacked the problem 
without arriving at any definite result. Professor 
Lodge split a beam of light into two equal portions, 
half of it with and half of it against the motion of a 
of rapidly-revolving discs; the beams were then 

rought together again and allowed to interfere, 
when the interference bands should shift on rota- 
tion being started, if the ether really retarded the 
one beam and accelerated the other in consequence 
of the action of the rotating matter. The discs are 
of hammered steel one yard in diameter, mounted 
on the vertical axle of a Mather and Platt dynamo 
in a strong frame bolted to masonry ; the light is 
sent several times round each way in the space be- 
tween the discs which are turned at 1500 revolu- 
tions per minute. No effect has as yet been observed, 
and though the experiments are by no means con- 
clusive, Dr. Lodge trusts that he will not discover 
any indication of a viscous character of the ether. 
Professor Osborne Reynolds, following Dr. Stoney 
and other speakers, warned against the danger 
arising from such rapidly whirling steel discs. 


EtectricaL RaptatIon, 


Dr. Larmor’s paper ‘‘On Electrical Radiation from 
a Hertz Vibrator” is chiefly mathematical. Very in- 
teresting is his observation that different conductors 
reflect waves of great wave-length about equally 
well ; for waves of wave-length of a millimetre and 
less, the conductivity of the conductor is of conse- 
quence, and we know that the minute waves, which 
we perceive as light, are strongly affected by the 
state of polish and the material of the reflecting 
surface. 


PROPAGATION OF ELEcTRO-MacNneTic WAVES IN 
Wires. 

This paper, by Mr. W. Thorp, also referring to 
Hertz waves, will cause some stir. According to 
theory asaccepted by many, though notall scientists, 
the pulsations of waves should be propagated in air 
and thin wires with about equal velocity, the 
velocity of light, and only slightly slower in thick 
wires. Several experimenters found this con- 
firmed. Mr. Thorp tried wires differing consider- 
ably in thickness, and he states that the velocity 
is greater along a brass gas pipe 1 in. in dia- 
meter than along a copper wire of .1 millimetre 
thickness. 


HERtTzIAN OSCILLATIONS AND THEIR DamMPIne. 

The experiments for this third paper on Hertz 
waves were made in Professor Hertz’s own labo- 
ratory at Bonn, by Professor D. E. Jones. He 
wished to ascertain the rate of propagation and the 
rate of damping of wavesalong wires. The method 
employed was hardly likely to prove very success- 





ful. Mr, Jones inserted a thermopile in the wire, 
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intending the electric oscillations to surge through 
the wire and heat it ; if placed at a node, however, 
no heating should result, whilst the heating should 
be a maximum in the middle of a vibrating segment. 
He did find places of minimum heat, though not 
absolute nodes without currents. When the primary 
circuit and the secondary plates were more than 
30 centimetres apart several waves were detected, 
consisting of a stationary and a progressive series 
superposed. When the two circuits were brought 
nearer to one another, the waves became more and 
more damped ; the energy of the vibrator seemed 
then to be consumed by the receiver, the two 
vibrating in opposite phases, and leaving very little 
disturbance to be propagated. A loop of a metre 
length did not affect the position of the nodes. 


REFLECTION AND THE PoLaRisinc ANGLE. 

A communication of fundamental importance by 
Lord Rayleigh, who cid not attend the meeting, on 
‘** Reflection near the Polarising Angle from the 
Clean Surfaces of Liquids,” passed almost unnoticed, 
as the section was about to adjourn. It is the out- 
come of Lord Rayleigh’s classical work on the sur- 
face tension of clean liquids, and almost settles a 
point as yet a stumbling-block in the theory of 
polarised light. According 
polarising angle of a substance is that angle of 
incidence for which the reflected polarised ray is at 
right angles to the refracted ray, or in other words, 
the tangent of the angle of polarisation of a sub- 
stance is equal to its refractive index. Janin 
showed that this law holds only approximately for 
substances with an index of refraction of about 1.5, 
whilst for others some amount of elliptic polarisa- 
tion is produced by reflection, so that no completely 
polarised light can be obtained. Lord Rayleigh 
states now that for almost pure liquid surfaces this 
ellipticity is very small, a thousand times less than 
Janin, dealing with contaminated surfaces, sup- 
posed. The conclusion seems justified that the 


trace of ellipticity is due to a trace of surface | 


(For Description, see Page 325.) 


impurity, and in that case Brewster’s law would 
truly apply to all transparent liquids. 


ELECTROLYSIS. 


The whole of Saturday morning was devoted to 
electrolysis, twelve mathematical papers being 
handed over to a sub-section which sat simulta- 
neously in accordance with the traditions of Section 
A. Among these mathematical papers, into 
which we cannot enter, was one by Sir William 
Thomson, ‘Periodic Motion of a Finite Conser- 
vative System,” the concluding portion of which 
Sir William telegraphed from Madeira. 

Professor Lodge presented the report of the 
Committee on Electrolysis in a few becoming 
words, a sort of an oraison funcbre, as he sug- 
gested that the committee should dissolve for the 
present to wait for the completion of work now 
carried on everywhere. Mr. Preece and Mr. Brown 





objected, and the funeral will therefore be post- 
|poned. Mr. Shaw regretted by letter that ill- 


|health had prevented him from completing his | 


| report ‘*On our Present Knowledge of Electrolysis 
jand Electro-Chemistry.” The Rev. T. C. Fitz- 
patrick, of Cambridge, is finishing his tables 





partition interposed in the path of a current pass- 
ing through a metallic salt solution. Hence, he 
submits, Ostwald’s experiment, upon which he 
placed such great hopes, does not favour any par- 
ticular theory. The discussion at Leeds last year 
proved that not too many present were acquainted 
with Ostwald and Vant Hoff’s works, and since 
then Ostwald and others have pushed these investi- 
gations further. Professor 8. P. Thompson and Mr. 
Preece were reminded of facts which might be ex- 
plained on Mr. Brown’s ground ; the porous pots of 
the Telegraph Departmentsometimes contain carbon 
nodules round which metallic copper collects. Ost- 
wald, Vant Hoff, and their co-workers Nernst, 
Pfeffer, Traube, and others will probably have an 
answer. 


ELECTRIFICATION OF NEEDLE POINTS IN THE AIR. 


Mr. Chattock’s researches were undertaken in 
connection with Dr. Lodge’s well-known experi- 
ments on the dissipation of fogs and the precipita- 
| tion of dust by means of the static discharge. The 
| practical side has met with considerable difticulties; 
| and it is wise first to settle the theoretical questions. 
| Mr. Chattock employs needles of various thickness, 





to Brewster, the| 


‘on the conductivity of various salt svulutions | rounded off and burnished, only the point project- 
into which he is about to introduce the viscosity ing through a guard screen, held at some distance 
coefficients ; these valuable tables, Professor S, from a plate to which the discharge is directed, 
P. Thompson hoped, would be published, handy | and explores the electric field. The first discharge 
for reference. Mr. J. Brown then read a paper | always differs in appearance from those following. 
on ‘*Clausius’s Theory of Electrolytic Conduc- | The first discharge depends entirely upon the re- 
tion and the Dissociation Theory of Electrolysis,” | 818tance of the gas. Then, he believes in agreement 
in which he criticised Ostwald’s recent work and | withJ. J. Thomson, a film is produced on the point, 
his semi-permeable membranes, which we fully| sort of Grotthiis chain. This is equivalent to 
described in our report of the Leeds meeting last saying that the discharge 18 of electrolytic character ; 
year.* Mr. Brown finds that the ferrocyanide of |@nd Mr. Chattock has tried to ascertain whether 
copper is slightly conducting metallically, and that | the charge of the gas atoms blown away from the 
the copper molecules are not, so to say, filtered off | point is equal to the charge required by the electro- 
by this special membrane, but simply deposited, |lytic theory. He found the charge too great, 
just as we get a metallic deposit on a conducting | though of the same nature ; the excess might be 
+ - _________.| due to the dust particles thrown off the point. 
Mr. R, L. Mond’s “‘ Electrolytic Problems” and 





* See ENGINEERING, vol. 1., page 421. 
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Mr. Jenkins’ ‘‘ Note on the Electrolysis of Alloys,” 
were of a general character. The latter paper was 
read at Section B; it points to the little success as 
yet obtained in the electrolysis of alloys, owing to 
the difficulties arising from the small resistance of 
polarisation ; and suggests experiments made at tem- 
peratures sufficiently high to fuse the compounds. 


THE MEASUREMENT OF LiIQuID RESISTANCES. 


Mr. J. Swinburne’s preliminary paper concerns 
the elimination of polarisation errors. His arrange- 
ment is novel. A long glass tube is provided with 
two cups, for the main electrodes, at its ends ; near 
each cup is a feeler cup, connected by means of a 
parchmented syphon tube, such as used in Ravoult’s 
cells, with a vessel containing an electrode in a 
suitable electrolyte. If sulphuric acid is to be 
tested, the main electrodes are platinum or lead ; 
the auxiliary electrodes zinc amalgam in sulphate 
of zinc, and the syphon tubes filled with sulphuric 
acid. Connections are made so that there is no 
current between the feeler cups, whose difference 
of potential is determined, or a slight polarising 
current. 

EvectricaL STanDARDS, 

The report of the Committee on Electrical 
Standards, which as usual could speak of a great 
deal of useful work performed by this most ancient 
and dignified of all British Association committees, 
was this year not read by its author, Mr. Glaze- 
brook, but by Professor Carey Foster. The 
standards behave well, and the work, for instance 
the determination of the resistance of silver by Mr. 
Fitzpatrick, is in proper hands. The report of the 
Electrical Standard Committee to the Board of 
Trade was alluded to; we shall publish this report 
in extenso. In the discussion Professor Viriamu 
Jones pointed to the desirability of having small 
resistance standards of .001 ohm, &c., to measure 
the very heavy currents for metallurgical work ; 
Cardiff is happy enough to possess such resistances 
at the South Wales University College. Mr. 
Preece emphasised this, and Dr. Webster remarked 
that the Reichennaiall at Berlin constructs such 
resistances. 

Mr. J. Swinburne’s paper on the 


CausEs OF VARIATION OF CLARK STANDARD CELLS 


is the record of some very useful and careful work 
which somebody must undertake though the details 
may not be very attractive to the section when a 
discussion on electrical units is next on the list. 
We are not certain that Mr. Swinburne’s communi- 
cation was not quite as important, though for want 
of space we cannot deal with a paper whose very 
essence lies in detail. 


Units AND THEIR NOMENCLATURE. 

A joint discussion with Section G had been an- 
nounced, and a few members of Section G actually 
put in appearance. The discussion itself was, one 
can hardly say disappointing, as this has been the 
fate of most of its predecessors, but somewhat 
barren, though others may differ. The outcome 
was a presidential harangue; as the subject was 
fairly opened now, he hoped that the scientific press 
would take the matter up vigorously, in order that 
some definite result might be arrived at next year. 
Meanwhile everybody might abuse the electro- 
magnetatic and electrostic systems, but retain them. 
What was to be taken up? One of the questions 
was, ‘‘Secohm or quadrant, or what else?” Some 
members silently thought to remember that the 
quadrant had been accepted at Paris in 1889 and 
approved of by a B.A. committee, and the section 
at Leeds in 1890. Now nobody stood up for the 
quadrant because the secohm seemed to have come 
into use—evidently with the inventorsof this hideous 
word and the few who besides them work in this 
difficult field. New units were proposed liberally, 
or names rather ; Maxwell’s name had to lend itself 
to a pun, Mac-swell, to o— the term Mac; and 
Professor Stroud seriously made ‘‘revolutionary sug- 
gestions,” as if the whole world, 1 ot only the English- 
speaking nation, would swallow ‘‘jocs and cagos 
and cegose,” when it has already so much to digest. 
We do not in the least wish to question the value of 
the papers contributed by Professor Stroud and by 
others, but the ‘‘ discussion” had not very much 
more raison d’étre than those revolutionary sugges- 
tions. The audience was simply too small, that is 
all. After which we can proceed toa summary of 
the discussion. 

It was opened by Professor Lodge by a very 
clear exposition of the fundamental quantities in- 
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that the unit of v becomes in it the velocity of light, and that the units of a, 6 and remain the same as in the ohm columns. 
* Asterisks are introduced to direct attention to the more important of the horizontal lines. 


volved. For the coefficient of induction we have but present system gibberish, like the grain and 
the term secohm ; this term is derived from the kilderkin. The joc quoted means joule over second, 
ohm, which is itself based upon induction. Then Dr. Johnstone Stoney, besides Professor Carey 
quadrant, signifying a length, but the induction is Foster, the only original member of the committee 
a length only when », the magnetic permeability, of 1874 present, presented the annexed Table for 
equals one. If the secohm be accepted for the easyconversion of electro-staticinto electro-magnetic 
coefficient of induction, then secvolt would do for units. Hehadhimself been against the centimetre as 
the unit of magnetic induction, and the unit of too small a unit, but had never risen against the 
freed intensity would be a secvolt per square centi- | metric system, as Professor Everett’s book asserted, 
metre. An inductionof one secvolt passing through a but, on the contrary, he had done his best to 
coil would be such that if the coil be rotated so asto popularise it. Some units would always be awkward. 
cut out all these lines inone second, thenthe average A proper system of nomenclature for coefficients 
electromotive force set up on every turn would be would considerably simplify matters; let them 
one volt. For magnetic field the name Gauss has for instance adopt the submultiples of the astro- 
often been proposed very properly. If we adopt’ nomers, the tenth-metre, the millionth-metre. If 
Mac for secohm, then the unit of field would be names were to be introduced, the Gilbert, Gauss, 
Macampére. Mr. Preece said that in November an|and Weber should not be forgotten. Professor 
Order in Council would probably be passed making Carey Foster wished to honour Galvani, Mr. 
the ohm, ampere, and farad staple standards. The Swinburne Poggendorf. Professor Silvanus Thomp- 
barad, bole, and kine, suggested but hardly ever | son drew attention to the fact that the tables leave 
used and then muddled, had failed; he was for, out of sight the direction, which leads to errors 
names, but would exclude those of living savants. | as he exemplified ; he further emphasised the neces- 
The term self-induction, about which more non- | sity of settling the values of k and», and thought he 
sense had been talked than about anything else, he | had an experimental method for determining the 
wished to abolish ; he preferred electro-magnetic | latter, which has as yet eluded experimental 
inertia, and Henry would be a very proper name. attacks. The special position which these two 
Any means of getting rid of the dimension tables factors occupy in the c.g.s. system was explained 





of our pocket-books would be welcome, and he 
recommended the practical points of Professor 
Stroud’s paper which followed. The professor does 
not wish to attack the c.g.s. in his ‘‘ Revolutionary 
Suggestions on the Nomenclature of Electrical and 


| by Professor Riicker : two units of electricity at a 
|distance of 1 centimetre repel one another with a 
‘force of 1 dyne in air, whose specific inductive 
capacity k isone. Mr. Blakesley stood up for his 


‘unit of time, one-thirtieth of a second ; Professor 





Mechanical Units.” He drew attention to the! Andrew Gray regretted the duplicity of the terms 
variety of powers of 10+ 1, 7, 8, 9, and their electromotive force, at a point (electric force), and 
reciprocals for the factors of c.g.s. units. If electromotive force in a circuit ; and Mr. W. Moon 
we adopted a volt ten times as large as the | finally, in a long paper, which was taken as read, 
present one, an ampére equal to the c.g.s. unit, | also assailed the small units and suggested remedies. 
that is also ten times as large, 10° centimetres as; There was hence no lack of reformers and dogmas; 
unit of length, and 10-° gramme as unit of mass, the crowd of the faithful was missing. 

then we should have more practical units and only | 

coefticients 10' and 10°. He further advocated the THE Measurement or Lenses ; THE FocoMETER. 
prefix meizo for 10°, and mei for the sub-multiple| Professor Silvanus P. Thompson, F.R.S., gave 
10—-*. Besides these proposals, which would have | two papers, in his usual lucid style. The first one, 
been well worth discussing, if they had been made | ‘‘ On Some Points connected with the Measurement 
in the early days of the system—Mr. Swinburne, | of Lenses,”’ referred to the unsatisfactory termino- 
Dr. Stoney, and others warned against the con- | logy adopted for lenses. Sometimes the focal length 
fusion which would arise from the adoption of a | is stated, sometimes its reciprocal ; in a microscopical 
tenfold volt and ampére — Professor Stroud had | lens, styled } in., the lens may almost have to touch 
fixed up some tables on which there was to be the object ; and the numerical apertures vary with 
read—we do not guarantee the correctness of our different manufacturers. Even the teaching is 
reproduction : Velocity=cm/sec=Ros; accelera- absurd. Mirrors and lenses are treated geometri- 
tion =c/s*= Rose ; momentum =cg/s=Cagos ; force | cally, on the erroneous assumptions that light 
= cg/s?=Cagose ; work = c’g/s* = Cegose ; power= | travels in rays and that the thickness of a lens can 
c*g/s*=Cegosec, &c., in extenuation of which he | be neglected ; all this has then to be thrown over- 
remarked that the watt was a try power, and the| board to understand the waves of physical optics. 
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Professor Thompson has long advocated a uniform 
and consistent treatment of optics. He showed his 
focometer which measures the real focal length, not 
to a tin., as the Kew Department for testing 
lenses does, but exactly to .2 of a millimetre. The 
instrument is based upon the principal points and 
planes of Gauss. If we take the simplest case of a 
symmetrical biconvex lens, there will be in it, 
on the line joining the two foci, two points of 
such a kind that any ray passing through the 
one will pass out through the other, as_ if 
the slice between the two vertical planes through 
these points, the Gaussian planes, had been taken 
out. If we call these points H,, Hs, the foci 
F,, F, respectively, then there are further two 
symmetrical points S,, S5, such that the distance 
S,, F, equals the true focal length F,, H, (and 
the same for the other side); and these points 
S are situated so that their ordinates are equal but 
of opposite sign, or, in other words, the image is 
equal to the reversed object. Silbermann and 
others have suggested to determine these points ; 
but they left the thickness of the lens out of con- 
sideration ; and although this thickness does not 
signify much for single biconvex lenses, where the 
distance of the two Gaussian planes is approxi- 
mately a third of the thickness, it does so for con- 
cave-convex lenses for instance, where the planes 
lie outside the lens, and still more so for lens com- 
binations. If two lenses of a combination are 
withdrawn from one another, the planes cross. 
This does not often occur in camera lenses, but is 
common in Zeiss combinations, e.g. The foco- 
meter manufactured by Nalder Brothers settles 
these points very quickly. It isa sliding arrange- 
ment ona divided girder bar and fixed stand in 
the centre to be screwed up and down, and bears a 
tube into which the lens under examination is put. 
On both sides are slides with screens which can be 
turned out of the line of sight. A parallel beam 
of light is sent first, say from left to right, and the 
image focussed on the right-hand screen, whose posi- 
tion is then accurately fixed by means of a little plumb 
lead on a cocoon fibre. The screen is now turned 
aside and the light sent from the other side, the 
second screen being fixed to a little tube with 
micrometer. The first screen is now replaced, and 
both clamps with their screens are drawn back from 
the lens with equal speed, this being very simply 
effected by means of a longitudinal left and right- 
handed screws parallel to the girder bar, turned by 
a crank until the image of each screen is focussed 
on the other. The displacement given to the 
screens at once gives the true focal length. For 
astronomical lenses light of different colours is used. 
Dr. Thompson marks the Gaussian planes on the 
tube of the lens. Spectacle glasses are numbered 
according to the reciprocals of focal length in 
metres. Dr. Thompson would like to have this 
system adopted for other lenses. He also showed 
a very simple device, a patent of Mr. Tendring, of 
the Geneva Optical Company, Chicago, by means of 
which the focal length can fairly be determined in 
amoment. Itissimply a sort of watchcase with 
two fixed and one movable point projecting from 
the periphery ; the glass is pressed and rubbed 
against these points. 


A New Potariser. 


The Iceland spar famine suggested this device to 
Dr. Thompson. The ray is totally reflected from the 
back of a prism of rhomboid section, and falls then 
on a black glass with a single sheet of very thin 
glass over it. The ray is now parallel to the inci- 
dent ray. To make the reflected ray correspond 
with the incident ray produced a second prism is 
added, so that the whole arrangement resembles 
that used for ‘‘ seeing through a brick ;” the second 
prism can be rotated, so that no costly rotator is 
needed. The one glass sheet absorbs less light 
than a series of plates, yet the combination is not 
quite so bright as a Nicol. The instrument is very 
handy for smell prisms, but may not answer on a 
larger scale. Professor Riicker, however, said he 
would be very pleased to have a set. 

Professor Thompson was the popular lecturer of 
this year, and his ‘Electricity in Mining” over- 
crowded the spacious Park Hall, which had not 
been seen more than fairly filled for the President’s 
address and the discourses by Professor Miall, on 
‘‘Some Difficulties in the Life of Insects,” and by 
Professor Riicker, on ‘Electrical Stress.” This 
popular lecture is usually given on Saturday. The 
hall not being free that evening, it was almost 








feared that the lecture was doomed ; finally the 
lecture was fixed for Wednesday. 


” 


THE DETERMINATION OF ‘‘v. 


Dr. Arthur Webster gave a preliminary account 
of a determination of ‘‘v” by a new method 
which may be described as an improvement on that 
of Messrs. Ayrton and Perry. A condenser is 
charged through a high resistance without induc- 
tion ; a branch circuit with contact short-circuits 
the condenser ; and other branches, one again with 
contact lead to two sectors of a quadrant electro- 
motor. The contacts are broken in quick succes- 
sion by a heavy Helmholtz pendulum, whose time 
constant was ascertained by a ballistic galvano- 
meter after Pouillet. If both contacts are closed 
the condenser is short-circuited ; the falling pen- 
dulum opens the first contact, and the condenser is 
charged ; after a time then the second contact is 
broken, and the first swing of the electrometer 
shows the potential at that moment. The con- 
denser employed was the actual one used by Hirn- 
stedt in his famous determinations; it consists of 
two plates of .5 metre in diameter and 17 milli- 
metres thickness, separated by three glass rods 
which had been boiled in water, the upper plate 
resting simply by its weight. The resistance wasa 
graphite line ruled on finely ground glass ; at both 
ends a fine platinum film was burned into the 
glass, and the copper leads were soldered to the 
platinum. This is said to give very good contact. 
The experiments were carried out in Kundt’s labo- 
ratory at Beilin. The method does not perhaps 
promise absolute accuracy, but is interesting in 
itself. The preliminary calculations point to a 
v=2.987 x 10". 


Maanetic FIELD NEAR THE SoutH Lonpon 
Execrric Rariway. 


This joint paper by Professors Ayrton and 
Riicker was read by Professor Riicker. The object 
of the experiment was to ascertain the effects of 
lines like the Southwark electric railroad upon 
ordinary good students’ work ; really delicate work 
will soon be an impossibility in large towns. The 
instruments used were a simple magnetometer and 
an Elliott galvanometer, and the observations were 
made ina house in Kennington Park-road, under 
which the railway runs, in a front and a backroom, 
distant respectively 70 ft. and 180 ft. from the middle 
of the road. Both tracks are within iron tubes. 
Yet the tremor due to the traftic could almost be 
neglected when compared with the magnetic distur- 
bances. The instrument in the front room was in 
constant motion; the passing of trains marked 
itself by jerks, and a block on the line at once 
manifested itself. The disturbance is roughly 
proportional to the distance, and no _ good 
work would be possible within less than a quarter 
of a mile. Confirmatory tests were made in 
Thurloe-square in a house near which the 
Underground runs. The instruments were here 
deprived of their magnetic appendages so as simply 
to indicate mechanical vibrations ; on the ground 
floor there was very little disturbance, but on the 
top the instrument was deflected as badly almost as 
in Kennington. Dr. Lodge very properly availed 
himself of this opportunity to enable the section to 
show its high appreciation of Professor Riicker’s 
lecture on ‘‘ Electrical Stress.” To demonstrate 
those effects was a matter of appalling difficulties. 
Faraday had been unable to attain anything; Dr. 
Kerr had succeeded with most refined apparatus, 
and Dr. Lodge himself repeatedly failed or at least 
attained very little beyond a 6-in. spark into his 
head. Yet in Professor Riicker’s lecture every- 
thing went splendidly, so far as Section A was con- 
cerned, until Section G broke down, the boiler for 
the arc lantern causing a delay of a quarter of an 
hour. Then the audience became restless. The 
remarks were most heartily responded to. 


ELectTRICAL TUNING-FoRKs. 


Professor Viriamu Jones, principal of the Col- 
lege of South Wales at Cardiff, and Mr. T. Har- 
rison, gave here another contribution to the ques- 
tion how the greatest accuracy can be attained. 
The rate of rotation of a shaft is often wanted most 
accurately andinstantaneously. Tuning-forks, whose 
vibrations are maintained electrically, are largely 
relied upon for this purpose. The authors find 
that reeds with dry platinum contacts cannot be 
depended upon for an accuracy of lin 700; whilst 
mercury contacts permit of an accuracy of 1 in 
11,000. In the experiment one prong was made to 


break the circuit of one pen of a Bain telegraph, 
the other pen being connected to the escapement 
of a second clock. 


MaGnetic EXPERIMENTS. 


The full title of this paper by Mr. Trouton being 
‘Magnetic Experiments made in Connection with 
the Determination of the Rate of Propagation of 
Magnetism in Iron,” the abridged title above will 
appearinappropriate. The researches have, however, 
not proceeded beyond some magnetic experiments 
of somewhat mysterious character, about whose ex- 
planation the section did not arrive at agreement. 
Mr. Trouton magnetised a bar by an intermittent 
current sent simultaneously through two coils 
placed at the ends of the bar ; and he explored the 
central part with a telephone coil, when in the first 
instance he observed several nodes at regular inter- 
vals. But he could not find his nodes a second 
time. He then took rings, of 2000 turns of 
iron wire, 10 ft. and 14} ft. in diameter, with 
one magnetising coil and one exploring coil; and 
he found nodes when the magnetising coil occupied 
certain positions, and none if shifted. One would 
have expected that the magnetic force would have 
decreased uniformly on both sides to a minimum 
diametrically opposite the coil ; and such a state 
of things was indicated by a ballistic galvanometer. 
The distances between the nodes were 10 in. to 
18 in., and the phases near the minimum as ob- 
served by the telephone proved of opposite cha- 
racter. Later on he changed the intermittent 
current into an alternating current, with the same 
results. The permanent magnetism of these rings 
was irregular, and the consequent poles might be 
due to the influence of the telephone coil. The 
section seemed to incline to Dr. Larmor’s view that 
the telephone effects were caused by mechanical 
vibrations depending upon accidental annealing ; 
but that explanation would fit better for one thin 
iron ring perhaps than for a coiled ring of 2000 
turns. 


CrystaL Form AND CHEMICAL CoMPosITION. 


This paper, ‘‘The connection between crystal 
form and chemical composition of bodies ; the sym- 
metry of crystals accounted for by the application 
of Boscovich’s theory of atoms to the atoms of the 
chemist,” by Mr. W. Barlow, was distinguished 
by a very long table, which we regret our space does 
not permit us to give in full, since the matter, 
though undoubtedly of highest interest, hardly 
permits of treatment in abstract. When Mr. 
Barlow first offered his views he received but 
scanty attention. Now, Sir William Thomson, 
who unearthed Boscovich’s theory at Bath, and 
Professor Liveing regretted that they could not 
hear the paper, and Mr. Barlow’s models were 
eagerly studied. They are beads representing 
atoms on strings. Mr. Barlow leans essentially on 
the repulsion with which Boscovich endows his 
ultimate atoms, and refers to his attraction only in 
so far as it confines bodies to space ; he may be 
said to belong to the stereochemical school of 
Sohncke and Groot. Roughly speaking, one may 
say that given certain numbers of different atoms 
assumed to be spherical, Mr. Barlow tries which 
arrangement gives the closest packing. He inquires 
into the stability of his systems, and his models 
exemplify all systems of crystal evolution, twin 
formations, the spiral, right and left arrangement, 
suggestive of the rotation of polarised light of 
quartz, and one can understand that an Iceland 
spar can be pushed over, solidly, into the mirror 
shape. A striking feature of his models is that 
they are perfectly continuous ; he does not repre- 
sent crystals which begin here and end there, but 
any section cut out of his model would be complete. 
Diagrams, he says, are possible. 

Of the three papers remaining on the list, Pro- 
fessor Lodge disposed very quickly in a few words. 
Professor Leconté’s ‘‘Experimental Study of a 
Curious Movement of Ovoids and Ellipsoids,” might 
be likened to Prof. Perry spinning tops and their 
rising on their axes. Dr. R. J. Lloyd, of London, 
had sent a communication ‘‘On Vowel Sounds,” 
but not arrived himself; and Dr. Springer’s 
‘* Latent Characteristic of Aluminium,” recom- 
mended aluminium as an excellent material for 
fiddles free from all metallic twang. 

(To be continued). 








BaLtTiMorE.—Seventeen regular lines of ocean steamers 
now trade from Baltimore to foreign ports. These lines 
represent sixty steamships, ranging in net tonnage from 





1800 to 6000 tons each, 








| 
1 
| 
| 
| 














324 


ENGINEERING. 





[Sepr. 18, 1891. 








THE MORRIS CIRCULATING FILTER. 

Tue improved form of filter which we illustrate, 
is the invention of Mr. Richard Morris, of the Morris 
Tube, Ammunition, and Safety Range Company, 
Limited, Haymarket, London, at whose premises we 
lately inspected the construction and working of the 
different patterns now before the public, 

Two very important features are prominently 
brought out in this invention ; one is the amount of 
filtering medium which the water is compelled to pass 
through; while the other is the aération of the water 
after it has been filtered. 

It will be easily understood that in all filters which 
depend upon a simple layer of filtering material rest- 
ing on an earthenware perforated plate, the water 
will always choose the shortest and easiest path 
through the material, consequently one portion of the 
medium will rapidly become spent and useless while 
another will be comparatively idle. To obviate this 
the Morris filter is so constructed that the water is 
caused to circulate up and down through the medium 
by means of a series of intercalated vessels which, 
without the complication of any kind of joint, act as 
partitions, and compel the water to take a circuitous 
course. In the pattern illustrated, which represents 
a filter constructed for use in Her Majesty’s Navy, 
there are two such partitions, as will be seen, and the 
fitting together and charging is as simple as it can 
well be. It will be noticed that the carbon is con- 
tained in an inner vessel, which can be lifted bodily 
out for the purpose of inspection or cleaning; this 
inner vessel has, rising in its centre, a tube or well C, 
which also descends through the bottom, and has a 
number of fine perforations through its closed end. 
This tube or well is filled with loose coarse carbon, 
and over and around it is placed a second or air vessel 
G, much larger, and furnished with a flat top from 
which an air tube E rises. This air vessel being 
simply placed in position, is filled by means of its air 
tube with fine carbon up to the level of its flat top. 
Ihe remaining quantity of fine carbon is now poured 
around the air vessel into the space between it and the 
inner vessel, a flat plate is dropped on to the top of 
the carbon to break the force of the water, and the 
filter is ready for use. Water being poured into the 
upper part of the filter around the air tube must, of 
necessity, find its way down the outer column of fil- 
tering medium, then under the edge of the vessel G, 
thence up through the next column H, finally over the 
edge of the tube or well C, and through the coarse 
carbon to the lower compartment of the filter. Every 
portion of the carbon is thus made to do its duty, and 
the first two columns being of fine close nature, only 
allow the water to pass very slowly, and so be 
thoroughly acted upon by the oxygen in the medium, 
As soon, however, as the water rises above the edge of 
the well C, it rapidly percolates through the highly 
aérated coarse carbon, thus becoming aérated and losing 
the flat insipid taste so common to filtered water. 
A very important point is here noticeable. Owing 
to the easy escape of the water from the central 
tube or well, it follows that the coarse carbon is never 
swamped with water, as is usually the case in filters, 
becoming exhausted and useless after a comparatively 
short time, but isin a semi-dry condition and freely 
exposed to a current of air drawn down the air shaft 
Kk. The material generally used is Doulton’s man- 
ganous carbon, but any efficient filtering medium can 
be employed. When it becomes necessary to clean 
the filter, the air vessel E is grasped by the air tube 
and drawn up from the carbon, the latter is emptied 
out from the inner vessel, and all portions of the filter 
thoroughly rinsed. The filter can now be put together 
and recharged. The same charge can be used any 
number of times on being separated by sifting and 
then thoroughly baked in an oven. 

The features we have described are practically 
common to all the patterns of the Morris filter, from 
the smallest size for domestic use to the largest, 
capable of dealing with the water for a ship’s crew. 
The small sizes are circular in horizontal cross-section, 
and are of earthenware. ‘The large sizes are made in 
iron, coated with a cement which protects it from 
corrosion, and are generally rectangular. They are 
furnished with a constant supply of water, regulated 
by a ball-cock. This cock keeps the unfiltered water 
about at constant level, as long as the filtered water is 
being drawn off. A second ball B is situated in the 
filtered water, and has a rod connected to it. The 
upper end of this rod comes under a projection on the 
arm of the upper ball, and consequently when the ball 
B rises it takes the ball A with it, and prevents the 
filter being water-logged. Were it not for this the 
cowrse carbon in the vessel C would be often flooded 
and to cease to exercise any aérating action. 

The Morris filter is exceedingly well designed, and 
contains no organic material whatever. It has the 
special advantage that it can be taken to pieces and 
re-charged by the most unskilful person. It must 
always be remembered that a filter that has been used 
for a long time becomes choked with dirt, and only 
acts mechanically, if at all. It is only when the 














THE MORRIS CIRCULATING FILTER. 


























operation of recharging is simple that it can be done at 
frequent intervals, and hence it is of the greatest import- 
ance that it should be easy that it may be intrusted to 
a female servant. Even the British housemaid could 
scarcely make a mistake with the Morris filter. 








NEW FOUNDRY FOR MESSRS. JAMES 

ARCHDALE AND CO., BIRMINGHAM. 

WE give on pages 325 and 328 illustrations of 
a new foundry which Messrs. James Archdale 
and Co., the well-known machine toolmakers of Bir- 
mingham, have recently had erected for them from 
the designs and under the personal superintendence 
of Mr. J. Richardson, of 59, ‘Tindal-street, 
Ladywood, Birmingham. The foundry has been 
specially designed for producing the castings required 
for the manufacture of machine tools. The plan of the 
new buildings is shown in Fig. 1, whilst Fig. 2 shows 
the foundry in elevation and the situation of the 
cupolas, of which there are two. There are also two 
brass furnaces and a large and small core oven. To 
the right of the foundry is the front building, which 
has four floors, the first and basement being used as a 
sand store, above which is a dressing shop and a 
dynamo and engine-house. The two upper toe are 
occupied respectively as a pattern shop and a pattern 
store. In the engine-house is a 9 horse-power gas 
engine, which drives a Roots blower for the cupolas 
and a Gulcher dynamo with which the lighting of the 
works is effected, and also, by means of a long shaft, 
the loam mill, Figs. 6 and 7. The blower is placed in 
a pit, which is of sufficient size to allow proper atten- 
tion to be given to the lubrication of the blower, but 
is covered by hinged doors, by means of which most of 
the noise is shut down. The blast pipes are carried 
through a brick culvert to the cupolas, the foundations 
of which are shown in detail in Figs. 4 and 5, and the 
connections are so made that the pipes can be removed 
or replaced without interfering with the cupolas or 
foundations. The main foundry building is fitted with 
two 10-ton overhead travelling cranes and three 5-ton 
column cranes, Figs. 1 and 3. The girders supporting 
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the travelling cranes are carried at one end by corbel- 
ling out the brickwork of the wall; the girders for the 
other end are borne by wrought-iron columns, which at 
the same time support the 5-ton jib cranes. The tops 
of these columns are braced together and to the walls 
in a longitudinal direction by wrought-iron girders, 
whilst transversely the roof principals are employed for 
a similar purpose, The small core oven, shown in Figs. 
8, 9, and 10, is a modification of one designed by Mr. 
|George Richards, of Broadheath, Manchester, and 
gives very excellent results. The cast-iron shelves are 
rectangular, and being hollow form flues, so that the 
|maximum duty is obtained from the fuel used. In 
Figs. 11 to 14 we give details of the wagon used for 
running the large cores in and out of the oven. The 
| whole of the works are lighted by electricity, the 
dynamo of the compound type, wound for 65 volts, 
supplies current to both incandescent and arc lamps, 
the former being used in the front shops and the latter 
in the foundry, though 16 candle-power ‘‘ hand” incan- 
descent lamps are also provided, which can be attached 
to the mains by means of plugs fitted at convenient 
distances all round the foundry. The constructional 
, ironwork was carried out by the Griffin Foundry Com- 
pany, whilst Mr. W. Hale, architect, designed the 
| front elevation of the buildings. 





PIECEWORK IN THE DockyaRDs.—A correspondent, 
referring to the efforts to place on a more satisfactory 
footing the system of piecework in the Government 
dockyards, states that as a complete classification of an 
almost infinite variety of duties is impossible, and any- 
thing less would, as experience shows, operate unjustly, so 
the Admiralty havedetermined toapply the measurement 
system to work of a continuous character only, paying by 
the day for miscellaneous jobs, or where, generally speak- 
ing, measurement would be unfair. The tonnage, or piece- 
work system, which is the creation of Professor Elgar, is 
a sound one, and only requires to be intelligently carried 
out in order to give satisfaction all round. As a result, 

|the authorities can point to increased efficiency, and 
| the economy it has effected has enabled 78,000/. a year 
| extra to be distributed in wages, 
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THE NOVA SCOTIAN STEAMER “BOSTON.” 
WE illustrate on our two-page plate the engines of 
the steamship Boston, and show on page 320 a view 
of the steamer when running on trial trip, while a 
| profile and the deck plans are given on page 321. 
| The Boston, which is a somewhat remarkable vessel, 
| was built by Messrs. Alexander Stephen and Sans, 
Linthouse, Glasgow, an old-established firm of ship- 
| builders and engineers. The task put before them in 
| respect to the Boston was a difficult one. The vessel 
| was wanted for the passenger service of the Yarmouth 
| Steamship Company, Limited, Yarmouth, Nova Scotia, 
| between that port and Boston. The length of the 
ship was restricted to 245 ft., and only a very light 
draught was admissible; a deadweight of 250 tons 
was to be carried ; and while forced draught was not 
to be allowed, the boat was to steam 17 knots. 
Messrs. Stephen undertook the task, and agreed to 
give the speed with a single screw. The result isa 
steamer which on trial on the measured mile, on an 
average of six runs, with all her dead-weight on 
| board, made a mean speed of 18,22 knots (or about 1} 
knots above the speed guaranteed). 
The Boston is built of mild steel, and is classed in 
| Lloyd’s 100 A 1, shade deck for coasting purposes. 
The dimensions are: Length between perpendiculars, 
245 ft.; breadth, moulded, 36 ft. ; depth, moulded, 
from awning deck, 21 ft., with a ‘shade deck above 
that extending the whole length and breadth of the 
ship. The sides of the viel are carried up to this 
deck, except for a length of about 10 ft. at stern, 
where the shade deck is only supported on stanchions 
from the main rail. On the top of the hurricane deck 
(Fig. 4), there is at the fore end a range of houses, 
| including pilot-house, captain’s cabin, officers’ rooms, 
| smoking room, entrance to saloon stairway, and a few 
|deck cabins. At the after end, on the same deck, 
| there are the social hall, with entrance to music 
saloon stairway, purser’s room and office, and ladies’ 
cabin. The awning deck (Fig. 3), with the exception 
|of a small part separated off at fore end for the crew, 
is devoted to the accommodation of passengers. The 
| dining saloon is placed amidships, and extends the 
| whole breadth of the ship. It is a splendidly finished 
| apartment, seated to dine sixty-two passengers, The 
music saloon, an elegantly decorated room, is situated 
|aft. The rest of this deck is wholly devoted to state- 
| rooms, which are very comfortably furnished. Access 
to the main decks (Fig. 5) is obtained by a stair from 
the music saloon and by one from the neighbourhood 
|of the main saloon. This space is divided off into 
| compartments for ladies and gentlemen respectively, 





| and fitted with open berths. The whole of the vessel 


is heated by steam pipes, and lighted by electricity. 
Aectaneaaaion is provided for about 300 passengers 
in all, 

Below the decks already mentioned there is pro- 
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vision for carrying cargo in two holds, and for water 
ballast at both ends. The main hatch is fitted with 
double elevators worked by a winch, and so arranged 
that while one platform is lowered the other rises. 

The vessel is schooner rigged, and has two funnels. 
As may be seen from our engraving she has a very 
smart appearance in the water. 

The engines are tri-compound, having cylinders 
34 in., 51 in., and 84 in. in diameter, by 36 in. stroke, 
and were specially designed to combine lightness with 
the strength and rigidity necessary in a high-speed 
engine running continuously. The cylinders are sup- 

orted by V-shaped columns of cast iron, spread out 
lengibedienile and laterally to give great stability. 
The high-pressure cylinder is fitted with a piston 
valve, the intermediate and low-pressure cylinders 
having double-ported slide valves. The valves are 
operated by ordinary link motion, the reversing gear 
being of the all-round type. The pistons are of cast 
steel, while the piston-rods are ingot steel. The crank- 
shaft is built of ingot steel, the webs being wrought 
iron, It is in three interchangeable and reversible 

ieces, and has six extra long bearings on the 
ep dhe lined with white metal. All the surfaces 
of the several working parts are large, and attention 
has been given to the lubricating arrangements, the 
crank-pins having centrifugal lubricators. There are 
two air pumps, each 23 in. in diameter by 15 in. stroke, 
worked by levers from the high-pressure engine. The 
condenser is separate from the engines, and stands on 
wrought-iron stools, built up from the ship’s floors. It 
contains 7000 square feet of cooling surface, and is 
made of mild steel plates with cast-iron ends. There 
are two separate and independent centrifugal circu- 
lating pumps by Messrs. Drysdale and Co., Glasgow ; 
separate bilge and ballast pumps, and the feed pumps 
are Weir's patent, automatically controlled from the 
float tank. 

Steam is supplied at a pressure of 160 lb. per square 
inch by one single-ended and two double-ended boilers. 
The former is 11 ft. long, and the latter 18 ft. 3in., and 
the three are each 14 ft. 6 in. in diameter. There are 
in all fifteen Purves’ patent ribbed furnaces, each of 
3 ft.6 in. diameter. The total grate area is 315 square 
feet, and the heating surface 10,300 square feet. 
There is also a large vertical donkey boiler. The 
fittings of the stokeholds include Galloway’s patent 
noiseless ash hoist and tipping apparatus, the ashes 
— discharged through the ship’s side at the water 
ine. 

On the completion of the vessel a series of trials 
were made at progressive speeds and with varying 
conditions of draught, &c. At the official trial, 
with fully the 250 tons deadweight on board, the 
speed on six consecutive runs on the mile ranged as 
high as 18.32 knots, never fell below 18.09, and 
averaged 18,213, The particulars of the six runs are 
as follows : 























slog | Steam. | Vacuum. rca | Speed. 

= | 
1 | 155 - 264 147 18.182 
2 | 155 264 147 18.090 
3 | 150 27 147 18,182 
4 | 150 27+ 148 | 18,320 
5 150 271 148 | 18,182 
6 | 145 274 150 | 18.320 

Mean ...| 150.8 | 27.08 147.8 18,213 





The indicated horse-power developed was 4620. 
When the restricted dimensions, the limited draught, 
which on trial was 12 ft. 11 in. mean, the displacement 
being 1690 tons, the heavy high-sided hull, the dead- 
weight carried, the single screw, and the absence of 
forced draught are considered, the result attained is 
very remarkable. The screw, too, has movable blades, 
and of ordinary cast steel. The diameter is 12ft. 6in., 
and the mean pitch is 15 ft.6in. There are four blades. 








WELDED BOILERS. 
To THE Eprtor OF ENGINEERING. 

Srr,—Your correspondent ‘‘ Reader” in your last issue 
hardly, I think, has correctly read the remarks of the 
Commissioner on the Board of Trade inquiry referred to. 

In your report it is stated that ‘‘the Commissioners 
hoped that in the future manufacture of these welded 
boilers he would explain to his customers that they were 
to be worked only at low pressures.” These remarks, I 
take it, are to be understood as referring to the particular 
class of boiler which exploded, and should not be under- 
stood as casting a doubt as to the suitability of any other 
kind of welded boiler for high pressures. 

As regards the general question of welded boilers a 
preliminary question is always necessary : Which welded 
oiler? The boiler which exploded had a large, flat 
practically unstayed front, which must have breathed 
with the variations of steam pressure, causing hinging 
action at the corner welds and resulting in the disinte- 
SS of these and probably thus in great part contri- 
puting to the disaster. This is a defect of design and is 
independent altogether of the strength of the welds, 





which depended on workmanship, and which might have 
— anything from 0 up to 100 per cent. of the solid 
late. 

‘ On the other hand, from the description of ‘‘ Reader” 
I infer that his boiler is circular in horizontal section 
both; in firebox and shell, and the type of boiler would 
appear to be similar to that used in many cases for fire 
engines. Fire-engine boilers of this class, by one or 
other of the first-class makers, are being worked regu- 
wf with safety at pressures up to 140 1b. per square 
inch. 

It is generally admitted that welds may be used with 
safety and are the most preferable joint for parts in com- 
pression, such as the furnace and the uptake. The main 
point on which there is doubt is the weld of the longitu- 
dinal seam of the shell—rivetting here would result in a 
known efficiency, whereas welding may have a higher or 
lower percentage of strength at the joint, depending on the 
way the weld is made. If the weld is made sound through- 
out, as appears to be the case in the best work, the joint is 
much stronger than a rivetted seam can be, and thus a 
lighter plate can be used—a fact of considerable import- 
ance in fire engines. On the other hand, for ordinary 
purposes the comparative certainty of the rivetted seam 
renders it generally preferable for all parts in tension, 
and if ‘‘ Reader” has any doubts as to the character of 
the welds of his boiler I would advise him to consult the 
makers, note their mode of welding, and have the boiler 
inspected and tested by an independent and competent 

arty. In any case I think that ‘‘ Reader” will see that 
- has hardly interpreted the Commissioner’s remark 
rightly, and in view of the weak statements and advice 
of chorus in the reports of the preliminary investigations 
of explosions by the Board of Trade, it is only fair that 
when good advice does emanate from that body in this 
connection it should be properly interpreted. 

Yours faithfully, 





FURTHER ‘‘ UNPUBLISHED CORRESPON- 
DENCE” FROM ‘‘ CHARLES DICKENS,” ON 
ENGINE MILEAGE, 

To THE Epiror OF ENGINEERING. 

S1r,—Some hitherto unpublished correspondence of 
Dickens having been recently given to the world, and 
more being in request, I have thought the public, 
especially of Manchester, and those engaged in the 
mechanical engineering profession, would regard as 
opportune and otherwise appreciate a further contribu- 
tion of the kind direct from myself. 

It will be remembered from my already published 
correspondence how I was turned out of the Crewe Works 
on February 6, 1882, sent to Longsight to run as often as 
I could between Manchester and London, as a minimum 
day’s work, in charge of David Pennington and Leigh 
Bowden, taking the 7.45 a.m. train out of Manchester, 
and returning with the 4 o’clock out of London, and was 
so regularly on the road, in fair weather and foul, in snow 
and rain, that by September 7, 1886, when my perfor- 
inance had just exceeded half a million of miles, the friends 
I had so often carried safely had christened the trains I 
worked the ‘* Charles Dickens,” and had ceased men- 
tioning the times of departure when making their travel- 
ling arrangements. 

n Mareh 17, 1886, I lost my faithful groom, David 
Pennington, through his eyesight being unfortunately 
injured, but Josiah Mills, who succeeded him, together 
with his mate, Leigh Bowden, who has been with me 
from the commencement of my career, have been so 
attentive to my various daily wants that to-day, when 
about half way between Mow Cop and Harecastle, on my 
2651st trip to London and back, I accomplished the, so 
far as I know, unparalleled feat, on either this or the other 
side of the Atlantic, of running 1,000,000 miles in 9 years 
and 219 days. In addition to the 2650 trips to London 
and back, I had run 92 other trips, consuming 12,515 tons 
of coal and evaporating 93,237 tons of water. Although it 
may seem more extraordinary than my athletic achieve- 
ment, through the effective arrangement of my designer, 
and the convenient interchangeable system peculiar to 
the Crewe creations, I have os | two new digestive organs 
supplied to me since my birth, but such has been the 
quality of the food and medicine received throughout that 
neither these nor the original are yet worn out, in fact 
the tirst were in such excellent condition that after I laid 
them aside, my sister ‘‘ Snowdon” travelled 191,236 miles 
with them, ‘‘ Balmoral” afterwards appropriating 
them, and still running with them. ‘‘ Courier” became 
enamoured with my second, and is making a good record 
therewith. My third will, I hope, raise the steam 
forme formany a day to come; and I myself trust to 
witness, with many old acquaintances, the dawn of the 
20th century, although whether my constitution will hold 
good for another million of miles remains to be seen. At 
present I feel no symptoms of decay ; all my energies 
are unimpaired, and by the kind indulgence of my master, 
Iand my grooms are just off to enjoy a week’s holiday 
during the gloriously fine —— now prevailing. 

am, &e. 
y ‘Cartes Dickens” (Engine No. 955). 

Longsight Station, London and North-Western 

Railway, September 12, 1891, 








REFRIGERATING MACHINERY. 
To THE EpIToR OF ENGINEERING. 
S1r,—With regard to the letter from the ‘‘ Consulting 
Engineer” that appeared in last week’s ENGINEERING, we 
beg to state that we think his disappointment is due 
chiefly to the fact that in the Table accompanying your 
articles you merely printed the results obtained at two 
sets of brine temperatures, as well as, to some extent, to 








a misconception as to the object of the test trials. As a 
fact the experiments made and published in the report 
were carried out at four sets of brine temperatures, which 
were as follows: Between 42.8 and 37.4, 28.4 and 23, 14 
and 8.6, —0.4 and —5.8, all Fahrenheit degrees, and they 
were considered by the committee to cover the range met 
with in ordinary practice. It must be kept in mind also 
that the experiments were made in Germany, where the 
chief application of refrigerating machinery is for cool- 
ing purposes in lager beer breweries, and where water at 
55 deg. Fahr. would be quite useless for direct applica- 
tion. Had the experiments been carried out in this 
country, no doubt other or additional temperatures would 
have been selected. 

The experiments also embraced one trial with brine 
from 28.4 deg. to 23 deg., but with a much reduced quan- 
tity of cooling water passing through the condenser. 
The effect of this was to raise the absolute condensing 
pressure from 131 1b. to 199 Ib. per square inch, and 
under this condition the refrigerator duty was ascer- 
tained. This result is of course comparable with the 
result obtained when working with a larger quantity of 
water at higher temperature, and though not giving 
extreme tropical conditions, it is a fair average of what 
may be expected in hot countries. : 

We do not quite know what ‘‘ Consulting Engineer” 
means by stating that he knows of ice-making machines 
working continuously at -15 deg. and -20deg. Fahr. If 
he refers to cold-air machines, of course it is quite true that 
they deliver the air even very much below these figures. 
If, however, we are to understand that he knows of ordi- 
nary ice-niaking machines in which the ice is formed by 
means of brine at these temperatures, we can only say 
that these machines are extremely badly designed, and 
must do their work with very great want of economy. 
No doubt the temperature of 30 deg. Fahr. given by your 
correspondent as the degree to which water for brewing 
purposes is usually cooled, is a slip. 

Yours truly, 
For the Linde British Refrigeration Co., Limited, 
T. B. Ligntroot, Managing Director. 
35, Queen Victoria-street, London, E.C., 
September 12, 1891. 





To THE EDITOR OF ENGINEERING. 

Srr,—Will you allow me to corroborate ‘‘ Consulting 
Engineer’s” remarks in your present issue as to the use- 
lessness of the results of the refrigerating machinery 
trials which were carried out in Germany recently ? 

Judging from my experience the trials were not under 
practical conditions. The results therefore are of no 
practical value, and the only impression left on the mind, 
after reading the committee’s report, is that the Pictet 
and the Linde arrangements are the two best in the 
market at the present time. 

Yours faithfully, 

September 12, 1391. A. B. W. 





CONICAL PISTONS. 
To THE Epitor oF ENGINEERING. 
Srr,—Now that steel pistons of the annexed conical 
form are coming largely into use, on account of their in- 
creased lightness and strength, it would be interesting to 
many engineers and students to see the above strength 
worked out mathematically. 








I have myself arrived at a result but am doubtful as to 
its accuracy. Would any reader of your excellent journal 
aid me in this matter ? 

In the event of such aid being forthcoming I trust you 
will allow its publication, and = 

ours sincerely, 
Sheffield, September 12, 1891. PIsToON, 





ELECTRIC CRANES. 
To THE EpiToR OF ENGINEERING. 
Srr,—With further reference to this matter it may be 
of interest to add that we have had electric cranes at 
work in this country for some months past and with 
complete success and very great economy in working 
expenses, 
A photograph of one of these we will send you in a day 
or two. 
Yours truly, 
R. Botton anp Co. 
110, Leadenhall-street, London, H.C., Sept. 15, 1891. 





RADIAL STEAM JET EXHAUSTER. 
*To THE EprTor oF ENGINEERING. 

Sir,—On page 312 of your issue of September 12, is an 
illustration and description of the above. It is a revival 
of an apparatus brought out by Barclay and Worton in 
the year 1863, the latter name being that of the well- 
known inventor of the ejector condenser. Two forms of 
this apparatus are shown in ENGINEERING, vol. Vii., 
page 161, viz., Figs. 1, 2, and 8. 

eptember 14, 1891, PD, 
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MISCELLANEA. 


At the meeting of the Institution of Marine Engineers, 
held on Tuesday, the 8th inst., Mr. James Weir, of 
Glasgow, read a paper on ‘‘ Steam Engine Efficiency,” 
which gave rise to interesting discussion. 


A suit for the nullity of the Fauré accumulator patents, 
which was brought before the German courts by a 
powerful syndicate of manufacturers, has just been dis- 
missed, the courts sustaining the validity of the patents 
on all disputed points. 


The London, Brighton, and South Coast Railway Com- 
pany are about to adopt oil gas lighting for their car- 
riages, and have accordingly ordered the fittings for 200 
carriages from Messrs. Pope and Son, of Slough. Messrs. 
Pintsch, we understand, have received a similar order. 


The receipts of the twenty-three principal railways 
of the United Kingdom for the week ending September 6, 
am unted, on 16,282 miles, to 1,571,492/., and for the 
corresponding period of 1890, on 16,247} miles, to 
1,546,992/., an increase of 34? miles, or 0.2 per cent., and 
an increase of 24,500/., or 1.5 per cent. 


It is reported that some extremely fast running, con- 
sidering the distance passed over, was done on the New 
York Central Railway last Tuesday. A special train, 
composed of an engine and three cars, on that date con- 
veyed the vice-president of the line from New York to 
East Buffalo, a distance of 437 miles, in 440 minutes, in- 
cluding a stop of 15 minutes. 


A train weighing 3019 tons, exclusive of the weight of 
the engine and caboose, was recently hauled a distance of 
90 miles on the Philadelphia and Reading Railway. The 
time taken was just over eleven hours. The engine had 
22-in. by 28-in. cylinders, and eight driving wheels 50 in. 
in diameter. The weight on the drivers was 138,340 lb. 
The paying weight was upwards of two-thirds of the 
total hauled. 


The Mineral Industry Society of France recently ap- 
pointed acommission of experts to examine certain elec- 
tric lamps with a view to testing their suitability for use 
in mining operations. Four Yay of lamp, all worked by 
accumulators, were subjected to experiment, those of 
Pollak, Edison, Breguet, and Stella. In their report the 
commissioners state that the Breguet and Stella lamps 


street, Liverpool. In this system the mains consist of a 
copper conductor covered with insulation, and inclosed in 
an outer iron tube which forms the return conductor. 
The cut-outs, switches, &c., act only on the inner conduc- 
tor, the continuity of the outer being maintained by the 
solid brass fittings of the switch. The warehouses lighted 
consist of three blocks, of which one is 180 ft. long, and 
each of the others 650 ft. They are 60 ft. wide and six 
stories high. The lamps used are 50 candle-power, and 
are connected with the sockets on each flocr by long 
flexible steel armoured conductors. 


The work of filling the second section of the Man- 
chester Ship Canal is proceeding very rapidly. This 
section extends from Eilesmere Port, near Chester, to the 
mouth of the Weaver, a distance of seven miles. The 
first section of the canal, from Eastham to Ellesmere 
Port, was successfully opened about three months ago. 
Between the two sections there is a large bed of soil, and 
through this bed is laid a pipe 90 ft. long and 4 ft. in dia- 
meter. Immediately the second section was ready the 
water from the full section was turned on through the 
pipe into the empty section. The work of filling the canal 
will go on without intermission until Sunday, when it is 
anticipated the required depth of 26 ft. will be attained. 
There was upwards of 9 ft. in the section on Wednesday. 
The engineers express a confident opinion that by the end 
of September one-third of the entire canal will be open 
for traffic. 


A special bulletin, issued from the United States 
Census Office, states that since the census year 1880 the 
United States has risen to the rank of the largest copper- 
producer in the world, outstripping by far any other 
country. During the decade Arizona, and, later, Mon- 
tana, have become important producing States, the latter 
now acquiring and maintaining its rank as the leader. 
While by far the greater part of the metal is obtained 
from ores in which lead, Avy and silver are the principal 
constituents of value, these quantities are difficult to trace 
to their source. The ores are purchased by lead and 
per gr smelters in the —~ market, often in small par- 
cels, indirectly through sampling works. Sometimes 
copper is not even present in the original ore in mar- 
ketable quantity, and becomes a factor only when it 
appears in a concentrated form in the mattes of lead 
smelters and retiners. Thecopper product of the United 
States was as follows, in pounds, in the calendar year 


mark the greatest progress, but none is yet quite fit to | 1889 


place in the workman’s hands, 


The committee appointed by the American Roadmaster 
Association to consider the question of rail joints report 
that, though not perfect, the angle joint is the best they 
have come across. Suspended joints are to be preferred 
to supported ones, but some members of the Association 
consider that the diameter of the bolts of the joint should 
be increased to fin. for 75-lb. rails. Another committee 
of the association, reporting on rails, consider that the 
gauge of the line should be widened +; in. for each degree 
of curvature, provided that this increase does not ex- 
ceed 1 in. 


The sand blast is now being used in New York for 
cleaning the marble exterior of the United States Assay 
Office in Wall-street. The apparatus consists of a ‘‘ gun” 
in the shape of a sheet tin tube 3 ft. long and 2 in. in 
diameter, which is bent into a goose-neck at one end and 
terminates in a 2-in. nozzle. A second tube 1 in. in dia- 
meter enters the first at the upper bend of the goose- 
neck and terminates about 3in. inside, being central with 
the nozzle. The sand is fed through this tube from a 
hopper and is projected — the work by an air blast 
through the outer tube. It is said that with an air pres- 
sure of 2 lb. per squareinch at the nozzle 1 square foot 
of marble will be abraded to a depth of 3: in. to ey in. in 
one minute, leaving a fresh clean surface. 


A large landslip took place in Southern California last 
spring, blocking the track of the Southern Pacific Rail- 
way. The mass of débris on the line was 200 ft. long and 
from 26 ft. to 45 ft. thick, along the centre line of the 
track, whilst at the top of the slope it was 120 ft. thick. 
After many days’ labour the line was cleared, but almost 
immediately afterwards a second slide took place, 
again covering up the line. It was then determined to 
try and remove the mass by a jet of water, after the 
fashion pursued in hydraulic mining. This system proved 
most successful. The line was cleared in nine days, 9000 
cubic yards of material being removed in that time. The 
cost of the work was, however, somewhat greater than it 
would have been by using the ordinary methods, but there 
was a considerable saving in time. 


An ingenious device has been introduced by Messrs. 
W. B. Sissling and W. H. Scott to overcome the trouble 
experienced when, as in many private electric light- 
ing installations, the dynamo may have to feed 
batteries and lamps at the same time. In such 
cases the battery voltage must be about 25 per cent. above 
the lamp voltage. In the new system the dynamo is 
wound with a small supplemental winding on its arma- 
ture connected to an extra commutator, which gives a 
voltage usually about one-fourth of that given by the main 
commutator. A branch is taken from the main circuit, 
and connected so that the extra commutator raises its 
voltage by about 25 per cent., and thus forms the charg- 
ing circuit. The dynamos can thus be driven at constant 
speed, whether charging the cells or feeding the lamps, or 
doing both at the same time. 


The large Waterloo grain warehouses belonging to the 
Mersey Dock and Harbour Board have been lighted elec- 
trically by Messrs. J. W. F. Andrews and Co., of 41 and 
42, Parliament-street, London, S.W., on their patented 
system of wiring, whose representative in Lancashire and 
Cheshire is Mr, W. S. Boult, A.M.LC.E., of 60, Castle- 


lb. 
Arizona 31,586,185 
Michigan 87,455,675 
Montana. 98,222, 444 
New Mexico ... i aa ne 3,686,137 
Colorado aia eis aaa oe 1,170,053 
Idaho, Nevada, Utah, California, 
oming, and Vermont ids 571,882 
Southern States tee aa ee 18,144 
Lead smelters and refiners... 3,345,442 
Total... 226,055, 962 


These figures include the quantities of copper reported 
as an incidental constituent of other ores. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel Trades.—There is an upward movement 
in the iron trade distinctly traceable to an improvement 
in the home demand for best qualities of bar and sheet, 
but business is only advancing by slow degrees. The 
market is slow at present, but there is a reason for this ; 
the quarter is just closing, and there have been many 
market interruptions occasioned by the advent of Don- 
caster week, in which all classes hereabouts, whether 
engaged in mercantile pursuits or otherwise, appear to 
be engaged. The week’s racing at Doncaster has 
caused more interruption in some branches of trade than 
all the hostile tariffs of foreign countries. For railway 
material there is evidently an incoming demand, princi- 
pally on account of home requirements, foreign orders for 
the South American States being held back owing to the 
unfavourable rate of exchange. 


Yorkshire Miners and Hoyland Silkstone Colliery—An 
a Strike-—An executive committee of the 
orkshire Miners’ Association sat for several hours on 
Monday, at Barnsley, transacting business arising in all 
parts of the county. The most important business had 
reference to the pe Silkstone Colliery, where the 





men complain of many grievances, alleging that as soon | , 


as one is settled another springs up. They have laid 
the matter before the association in the ordinary way 
and have also taken a vote by ballot amongst them- 
selves at the colliery. By this vote they ask permission 
to strike unless their grievances are remedied, and at the 
next council meeting permission to give notice to leave 
work will be given to them. Unless the grievances are 
remedied a strike is looked upon as certain. 


The Circus and the Colliers.—A singular state of things 
has intervened at the Wath Main Colliery to mar the 
good feeling which has hitherto existed between em- 
ployer and employed there. The cause of the dispute 
was a circus in the neighbouring town. In conse- 
quence of this, eleven lads, varying in age from 13 to 
18 years, arrived at the pithead of the Wath Main 
Colliery too late to descend with the afternoon shift. 
They returned home, and in the course uf a few days 
were the recipients of summonses served for neglect of 
work. The miners (coal getters) of the colliery asked the 
a to forgive the lads, but the latter were sum- 
moned and in every case were ordered to pay costs. As 


a protest the miners laid the Wath Main pit down on 
onday morning, and some difficulty is again expected 





to supervene as between the colliers and the employers, 





LAUNCHES AND TRIAL TRIPS. 


THE s.s. Sabarmati, recently launched by the Ailsa 
Shipbuilding Company, ran her official trials on Tuesday, 
8thinst. The speed attained on the measured mile at 
Skelmorlie was at the rate of fully 14 knots per hour. 
This steamer is owned by Messrs. Shepherd and Co., of 
Bombay, and was built tothe order of Messrs. Dunsmuir 
and Jackson, of Govan, who also fitted the machinery on 
board. The dimensions of the vessel are 210 ft. by 31 ft. 
by 20 ft. 8 in. moulded depth ; and the engines are triple- 
expansion with 18 in., 29 in., and 48 in. in diameter by 
30 in. stroke. 





On Thursday, the 10th inst., the s.s. Ortyga, built by 
Messrs. her, Taylor, and Co., of Stockton-on-Tees, to 
the order of Messrs. The Avis Steamships, Limited, Lon- 
don, was taken out to sea for her trial trip, which proved 
highly ae: he dimensions of the vessel are 
292 ft. by 37 ft. by 20ft. 3 in. Her engines, on the 
tri ag ~~ ge three-crank system, were constructed by 
Messrs. Blair and Co., Limited, Stockton. The cylinders 
are of the following diameters: 21 in., 35 in., 57 in., by 
39 in. stroke ; two large steel boilers supply steam at 
160 lb. pressure. On trip the speed was over 11 knots, 





On Saturday, the 12th inst., another fine steamer was 
added to the already extensive fleet of the British and 
African Steam Navigation Company, Limited, now 
under the management of Messrs. Elder, Dempster, and 
Co., of rag er The steamer in question is the Volta, 
and besides having a capacity for about 5000 tons of 
cargo, she has accommodation for about seventy pas- 
sengers. The Volta has been built by the Nav on- 
struction and Armaments Company, of Barrow, of steel, 
and is the third steamer of exactly the same kind which 
the builders have turned out for the British and African 
Company within the last three months. Her dimensions 
are 328 ft. long, 39.3 ft. broad, and 25 ft. depth of hold. 
She has triple-expansion engines of 1600 indicated horse- 
power. The trial trip of the vessel took place on Satur- 
day. The engines worked excellently, and the vessel 
attained a speed of 13 knots an hour. 


H.M.S. Thetis, the second of three ‘second-class 
cruisers built by Messrs. Thomson, of Clydebank, has 
just completed her official speed trials at Sheerness, and 
the results are eminently satisfactory. The eight hours’ 
natural draught trials were first made, when the horse- 
power indicated was 7034, which is in excess of contract. 
On the four hours’ forced draught trials the results got 
were better than in the case of any of the other second- 
class cruisers tried. The air pressure allowed in the 
stokehold was 14 in., but only one-half of this was needed, 
the gauge showing }in. The mean over the four hours 
was 9500 indicated horse-power, which is 500 indicated 
horse-power over the contract, and the maximum was 
9945 indicated horse-power ; and this could easily have 
been maintained, but towards the close the engines were 
slowed down. As it was the indicated horse-power for 
something like an hour and a half exceeded 9800 indicated 
horse-power. The vacuum was 27 in. The engines 
worked admirably, and an inspection at the close showed 
that there was no leakage in the boiler. The third cruiser, 
Tribune, is to leave the Clyde this week, and will at once 
goon trial. Several firms have three cruisers to 
build, but the Thomson Company will be the first to hand 
over all their three cruisers, an evidence of the resources 
of the Clydebank establishment. 





The new steamer Cheshire has just completed her trial 
trip from London to Liverpool. The vessel, which has 
been built by Messrs. Harland and Wolff, Belfast, for the 
new Bibby line of through sailings from London and 
Liverpool to Rangoon vid Marseilles, is a steel twin-screw 
steamer with straight stem and elliptical stern, her dimen- 
sions being 445 ft. between perpendiculars, 460 ft. over 
all, by 49 ft. by 34 ft., the depth of hold being 29 ft. 
The cargo capacity is nearly 9000 tons measurement, 
and bunker capacity 751 tons. When fully loaded and 
bunkered the vessel’s mean draught will be 25 ft. 5 in. 
There are two distinct sets of direct-acting triple- 
expansion surface-condensing engines with inverted 
aiken the diameters being 23 in., 37 in., and 64 in. 
respectively, and the length of stroke 48 in. The nominal 
orse-power is 750, and the indicated horse-power reaches 
about 4200. There are two double-ended and two single- 
ended boilers, capable of supplying steam at 180 lb. pres- 
sure. Though no special effort was made a speed of 
15 knots was easily maintained throughout the voyage. 





Prick of Coat AND Iron.—The following Table is 
taken from a Board of Trade return just issued. The 
first column gives the approximate price of coal at the 
mines according to the mineral statistics, the second and 
third column give the average export prices computed 
from the quantities and declared values of the exports. 
In each case the price is per ton : 





Coal at Export | Export Price. Iron 


Mines, Price. Coal.) and Steel Rails, 


| 
} 
—_ | 
| 
' 

















ee 8. £ 
1886 | 4 10} 8.32 | 4.72 
1887 | 4 9.87 8.19 | 4.40 
1888 | 5 0.68 8.27 | 4.33 
1889 | 6 4} 10.06 | 4.61 
1890 | 8 3 12.39 | 5.47 
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NOTICES OF MEETINGS. 
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Efficiency” will be resumed. 
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THE TRADES UNION CONGRESS. 


Tue ‘‘ Labour Parliament,” as it has been called, 
the sittings of which have been chronicled far and 
wide during the past week, has met under auspices 
more favourable than any enthusiast could have 
dreamt of twenty-three years ago, when those 
gatherings were inaugurated at Manchester. The 
United Kingdom has made marvellous progress 
since Whit-week, 1868. Its strides in wealth have 
been enormous during this period, and the general 
condition of the masses has improved vastly in 
various directions. Some of the latter improve- 
ment has been largely promoted by the action of 
previous congresses, by the measures from time to 
time formulated and initiated, and in other cases 
amended. The record is too lengthy to be even 
summarised, for certainly not fewer than sixty 
Acts of Parliament have either resulted from the 
action of those congresses, or bear the impress of 
their influence. The congresses have had the 
effect of moulding public opinion, and of directing 
the energies of the great body of trade unionists as 
regards not only legislation but industrial and social 
questions generally. But for them, their efforts, 
their aims, and their successes, the social move- 
ment of to-day would have been impossible. The 
ground has been tilled, the seed has been sown, it 
has been nurtured by patient workers and guarded 
by ever-watchful wardens, in order that it might 
mature and ripen in due season. Some have com- 
plained of the poorness of the crop, others of the 
kind of crop, but the seed has produced after its 
kind, that being the only kind then and heretofore 
possible. 

The gathering at Newcastle was the largest of 
the kind ever held, the total number of delegates 
present being 552, representing, according to the 
credentials, some 1,302,855 members. At Liver- 
pool last year there were 457 delegates present, re- 
presenting, according to the same form of cre- 
dential, some 1,810,191 members. With respect 
to the numbers represented there is always some 
exaggeration because of duplicate returns, but 
these are accidental by reason of the fact that the 
same members are represented not only by their 
union, but by trades councils as well, while 
federations are often represented officially as a 
whole, and again by the sections of which they are 
made up. Allowing for all duplicates or triplicates, 
probably the total number of members of trade 
unions represented might reach 1,250,000 men. 
This is a vast industrial army, and any conclusions 
arrived at by the accredited delegates of such a 
combined mass must, of necessity, command atten- 
tion. Wise or otherwise, the resolutions of such 
a body carry weight. If sound in principle, and 
prudently framed, they are sure of adoption sooner 
or later, if not in the exact form enunciated, in 
substance and in fact. If, on the contrary, they 
embody crude notions, and demand impossible 
conditions, they engender strife amongst the 
workers, and endanger progress in other directions. 
It is always difficult to recede from a false position, 
and it becomes much more difficult when large 
numbers have committed themselves publicly to a 
proposition. Truth, we are told, is eternal, but 
error is so long-lived that men grow grey waiting 
for its end. And error has this advantage—it is 
prolific, like weeds, it grows and extends until it 
threatens to choke the choicer plant growing in 
their midst. This fact is illustrated in the history 
of the last two or three congresses, and it will 
require skilful treatment to avert the dangers to 
which they have given rise. 

The Congress was obliged to fave the eight hours’ 
question again, because it had to be reported upon 
in the Report of the Parliamentary Committee; and 
even had it not been, the subject could not have 
been burked. It had, of necessity,to come up in two 
forms, first as regards the universal eight-hour day, 








a Bill for the attainment of which was prepared 
under the auspices of the Committee and brought 
into Parliament ; and secondly by reason of the 
Mines Eight-Hour Bill, and the attitude generally 
of the mining population in all districts, except 
those in Durham, Northumberland, and Cleveland. 
The Eight Hours Bill was framed in accordance 
with the vote of Congress last year, which was won 
by a narrow majority of eight. That resolution was 
confirmed by the Newcastle Congress by a majority 
of 69. The entire question is, however, so com- 
plicated by the various amendments that the series 
of decisions must be given to enable one to com- 
prehend and understand the exact position. They 
are as follow : 

1. Tuesday, resolution: ‘‘That the time had 
come for the Government to approach other powers 
with a view to an international eight hours’ day.” 
Carried. 

2. Amendment, Tuesday: ‘‘ That the Congress 
re-affirm its last year’s resolution in favour of legis- 
lating for the eight hours in Great Britain, and also 
urge the Government to approach other powers, ” 
&ec. Carried by 232 to 163; majority for, 69. 

3. Wednesday, amendment: ‘‘ That any such 
legislation should be permissive by trade option, 
and that the eight hours’ limit should only operate 
compulsorily, where two-thirds of the organised 
members of a trade have asked for it.” Carried 
by 242 to 156; majority for, 86. 

4, Amendment: ‘* That the limit should 
operate compulsorily in all trades, except where 
a plain majority protested against it.” This 
was carried by 341 to 73; majority for, 268. The 
highest number of votes given on either proposition 
was the last, when 414 voted. With respect to the 
other votes the numbers were 395 and 398 respec- 
tively, out of a total number of delegates present 
of 552 persons. A further amendment to strike 
out the word ‘‘eight” in the resolution calling 
upon the Government to take steps to bring about 
an international equalisation of the hours of labour, 
was rejected. The obvious conclusion of the Con- 
gress is therefore for an eight hours’ day by Act of 
Parliament, modified by trade option; but the 
latter itself is modified by the last resolve, because 
it throws upon the opponents of the measure the 
responsibility of protesting against it by a plain 
majority. The final conclusion arrived at does not 
appear to satisfy anybody. It would puzzle a 
Philadelphian lawyer to draft an Act of Parlia- 
ment to give effect to the series of resolutions 
thus passed, one upon another. The voting was 
very far from being satisfactory or conclusive, for 
the highest total leaves 136 votes as being altogether . 
unaccounted for. Ona question of such vital impor- 
tance one would have thought that every delegate 
would have recorded his vote, either for or against 
the proposals. Neither can the decision arrived at 
be reconciled with the recent plébiscite of the Amal- 
gamated Society of Engineers, nor with the decision 
of the Dockers’ Congress of last year. Practically, 
the only effect of the final shape of the resolves of 
the Congress is a declaration in favour of an eight 
hours’ day, with a preference for legal enactment, 
inasmuch as the majority insisted upon in any one 
trade would be suflicient to carry the eight hours’ 
limit whenever the whole body of unionists deter- 
mined to exact it, especially if they were backed 
up by any considerable number of the non-union 
men in the trade. Until this essential condition be 
fulfilled the vote must be regarded as the expres- 
sion of ‘‘a pious opinion” in favour of an eight 
hours’ day. 

The question next in importance to that of the 
eight hours was that of the further amendment of 
the Factory Acts, and the raising of the school age 
of children. Both these subjects affect the condi- 
tions of industry to such an extent that any deci- 
sion on the part of the Congress, representing the 
organised workpeople of the country, will be 
watched with eager interest, not only by employers 
and the public generally in this country, but by the 
commercial and trading classes of every industrial 
nation in the world. The resolution submitted by 
Mr. Councillor Uttley, of Sheffield, one of the 
oldest members of Congress, was in favour of ex- 
tending the provisions of the Factory and Work- 
shops Acts to laundries, domestic workshops, and 
all places where women and children are employed, 
of raising the school age to twelve years, the en- 
forcement of proper medical examination, and the 
provision of ample air space for the workers, and 
enforcement of cleanliness of the work-place in- 
spected, The amendment defining the term 
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domestic workshop, as a place where one or more 
persons work for wages or hire, was a useful and 
sensible addition. Butthe real fight was over the 
school age. An amendment to raise the age to four- 
teen years was rejected by the narrow majority of 
15, the votes being 199 for, and 184 against. An 
amendment to omit twelve was rejected by 301 to 
79, majority against 222, while a further amendment 
to insert thirteen, instead of twelve, was carried by 
265 to 163, majority for thirteen of 102. This was 
the largest vote recorded up tothat time. The deci- 
sion is an important one from every point of view. 
It is a resolve in favour of the young and helpless ; 
of a determination to give further time for mental 
training and physical development, ere children are 
sent into the workshop or factory to earn a living. 
It was a step in the direction of high policy, but 
the higher limit can only be attained by degrees, 
slow degrees, with the full concurrence of parents, 
and by the aid of legislation. 

The string of resolutions involving the establish- 
ment of municipal workshops did not come off. 
Congress avoided the difficulty by a reference in 
the Parliamentary Committee’s report to the fact 
that municipalities have the power to establish 
such workshops if they think fit, and have the 
mandate or authority to do so from the ratepayers. 
It appears to have been quite a new discovery on 
the part of the Committee, yet the power has been 
exercised by local bodies ere now, only not quite 
in the sense intended by the advocates of municipal 
workshops. All local bodies employ men in one 
way or another, some having great gas undertakings, 
others water supply, besides a great many kinds of 
labour employing only a few men. Having dis- 
covered that the power exists, the next aim will be 
to capture the town councils, county councils, 
and other local bodies, by obtaining a majority in 
such representative local institutions. One of the 
delegates rather dexterously endeavoured to tack 
on the ‘‘ principle” to a resolution in favour of 
the representation of labour, but the Congress was 
in no mood to so far stultify itself by passing a 
resolution which would practically make it im- 
possible for any considerable number of working 
class representatives to be elected in any con- 
stituency, which would be the case if they refused 
to support any one who did not promise to vote for 
the absorption of all the means of production, 
from steam engines to steel pens, and from fine 
linen to shoddy. There is now, at least, a respite, 
in so far as that pledge is concerned, whatever 
labour federations may do between now and the 
next Congress. In point of fact, State interference 
was not strongly insisted upon except in the one 
instance of the hours of labour by legislation, and 
that only in a modified form and minor degree. 

One of the questions upon which there was 
practically a unanimous feeling in the Congress was 
the subject of sub-letting work, or sub-contracting, 
especially by Government, and by municipal bodies 
and other local authorities. A good deal of sym- 
pathy will be felt with the Congress in the views 
expressed, for undoubtedly most of what is called 
‘*scamping” is done under this system. Of course 
there are great difficulties in the way of a total 
prohibition of sub-contracting, because some Govern- 
ment works are on so large a scale, and involve so 
many branches, that sub-letting would seem to be a 
necessity—unless the contracts were broken up 
into sections, each part being let separately. This 
method is scarcely practicable; it certainly is not 
in all cases. What many of the delegates preferred 
was that all such work should be done by the day, 
without any contracting whatever ; but an exten- 
sion of Government works on this plan would soon 
result in a reaction in favour of private firms doing 
such work by contract. The waste in Government 
establishments is enormous, and favouritism is 
too general to be tolerated by any extension of the 
daywork system. 

The attempt to carry a resolution making arbi- 
tration compulsory, as a department of the Board 
of Trade, was lost by 129 to 107 ; majority against, 
22. But this narrow majority shows that concilia- 
tion and arbitration have made headway among 
the new men. At the earlier congresses arbitra- 
tion was usually indorsed by a large majority, if not 
accepted unanimously ; but it was voluntary arbi- 
tration, not compulsory. The Congress carried 
an Act in 1872 to enable Boards to be constituted 
on a legal basis, but the Act has never been put in 
force in a single district. All the resolutions not 
carried were handed over to the Parliamentary 
Committee, including those relating to municipal 





workshops, prohibition of foreign labour, State 
superannuation of workmen, prison labour, and a 
host of others, with all the carefully drawn amend- 
ments thereupon, as the most merciful way of 
‘*sacrificing the innocents.” 

The one paramount question, with a large 
number of the delegates, was obviously that of 
labour representation in Parliament, on municipal 
and county councils, on local boards of all kinds, 
and on school boards, on, in fact, every possible 
kind of public representative institution in the 
country. The one cry was that the present repre- 
sentatives failed to do their duty. The members 
of the House of Commons came in for a tolerable 
share of animadversion. Delegates complained that 
members sometimes spent an hour in the smoke- 
room; well, there were loud complaints at the 
Congress of men leaving their posts without the 
consent of the chair, and threats were uttered of 
reporting them to Congress. The absence from 
some of the most important divisions of one-fourth 
of the entire Congress shows that the smoke-room 
practices complained of are not peculiar to members 
of Parliament, or confined to the House of Com- 
mons. There is little doubt but that the effect of 
an infusion of the working class element will be 
most beneficial in all representative assemblies ; 
but that addition will not cure all the social and 
industrial ills complained of. The delegates expect 
too much from labour representation, as every man 
of wide experience knows full well. 

The election of the Parliamentary Committee 
was, as it always has been, a subject of absorbing 
interest. The nominations came in so thick and 
fast that one delegate humorously remarked, half 
the Congress was nominated already. The election 
took place on the Friday, but the result could not 
be made known till Saturday morning. The 
announcement of the names must have caused a 
surprise. Of the ten elected six are strong ‘‘ anti- 
legal” men as regards the eight hours, and one of 
the other four is weak on the subject. Birtwistle 
and Maudsley are both elected ; Picard is not on 
the Committee ; no London man is returned except 
Harford of the Railway Servants, unless J. H. 
Wilson now claims to be of London. Threlfall and 
Kelley are the only two new men elected, all the 
others having served before. On the whole the 
Committee is a strong and good one. 

With the development of these congresses, and 
the infusion of the newer elements, representing 
mainly unskilled labour, a demand has sprung up 
for the reform of the Congress, in its constitution 
and procedure. The constitutional element involves 
the question of payment towards the expenses, as 
those societies which paid the least often wanted 
most, their delegates being the loudest to complain. 
The cry was, therefore, raised in favour of represen- 
tation and taxation going hand in hand. Then 
there was a demand for plural voting, according to 
numbers, but no basis of agreement could be satis- 
factorily arranged and accepted. The several 
proposals were relegated to the Standing Orders 
Committee, but the Congress rejected one portion 
of the report which practically nullified the re- 
mainder, so that in the end the whole question was 
referred back to the Parliamentary Committee, the 
awkward points being thus shelved for another 
year. The one great difficulty with which Congress 
has always had to contend is the representation of 
trades councils and federations, as this neces- 
sarily involves dual representation, and yet these 
bodies resent every attempt to assess payments 
on the basis of numbers. They are composed of 
representatives from the various trade unions in 
the localities, or, in the case of federations, of re- 
presentatives of the several unions of similar trades, 
as in the case of miners, labourers, and others. 
Neither federations nor trades councils can pay on 
the basis of numbers, so that these must either be 
eliminated from Congress as an element, or some 
special arrangement will have to be made to admit 
them. The same unions will not pay twice or 
thrice over, nor is it fair that they should do so. 
The contributions have always been voluntary, the 
only disability for non-payment being the exclusion 
of delegates from non-paying unions from the Par- 
liamentary Committee. Internally the only new 
departure in procedure has been the application of 
the closure. This instrument of torture had be- 
come a necessity, unless, as Mr. Burt expressed it, 
the Congress had eternity at its command in which 
to discuss and deal with all the questions submitted 
to it, or raised during the prolonged and often 
excited debates, 





With regard to the general conduct of the Con- 
gress, the delegates were at times rather obstre- 
perous. There wassuch a plethora of eloquence pre- 
sent that many delegates were sometimes on their 
feet at the same time, each claiming to be heard. 
However, on the whole, the proceedings were less 
boisterous than at Liverpool, and there was less of 
excited anger in the tone of the speeches. It was 
predicted by many that the President would prove 
unequal to the task of preserving order, but those 
who knew Mr. Burt had no misgiving on that score. 
It is now generally admitted that he made an 
excellent chairman, displaying admirable temper 
and tact, ruling with firmness yet with that gentle- 
ness which is characteristic of the man. That he 
had a difficult task goes without saying, for 552 
delegates, each anxious to please his constituents, 
to represent their interests, and voice their com- 
plaints, constitute a large body for a deliberative 
assembly, especially when many are new to the 
business, and yet more or less determined to be 
heard. But the chairman kept the Congress fairly 
in good humour, and a great deal of business was 
got through. When he told the delegates on 
Thursday morning that there were 80 resolutions 
still to be dealt with, they seemed to feel that long 
speeches were impossible, and they adapted them- 
selves to circumstances which were found to be 
irremediable. The selection of officers and election 
of committees were conducted with temper and 
judgment. The election of the President was 
unanimous. The vice-chairman was elected by a 
majority of more than 100 over the next highest on 
the list. The Standing Orders Committee, a most 
important committee, was chosen without difficulty ; 
the choice of secretary, treasurer, tellers, and 
wardens was made without any serious hitch. 
Fortunately the choice of the Parliamentary Secre- 
tary for the ensuing year was unanimous, all other 
candidates having withdrawn. Mr. Charles Fen- 
wick, M.P., has therefore another year of impor- 
tant official work before him, with varying inte- 
rests to cope with. 

Newcastle has excelled other towns in its welcome 
to, and the entertainment of the delegates. The 
mayor was present in his robes of office on the open- 
ing day, to accord thema hearty welcome in his own 
name and on behalf of the townspeople. The town 
hall of the municipality was placed at their dis- 
posal free of expense. The hospitality commenced 
upon the first day of meeting, when the mayor 
officially invited the delegates to breakfast ; this 
offer was cordially accepted, though one man 
objected to the ‘‘ waste of an hour,” while another 
suggested that the breakfast should be postponed 
“till night.” This was his excellent way of killing 
two birds with one stone, saving time and securing 
the ‘‘ breakfast.” However, hospitality won the day, 
to the delight of all present, even of the objectors. 
Besides, the ‘‘ breakfast” could not be postponed 
‘* till night,” because at night there was to be 
and was a conversazione at the Assembly Rooms, 
free to all delegates and friends. The garden 
party given by the mayor on Thursday was vast in 
its proportions and tremendous as a success. Invi- 
tations had been issued to 14,000 persons, but it 
was soon found to be impossible to take tickets ; 
thereupon the mayor gave orders to admit all who 
came without question, a privilege which the 
townspeople heartily took advantage of. Every- 
thing passed off without a hitch, the visitors being 
delighted with the entertainments provided. The 
banquet on Friday night was worthy of the work- 
men of Newcastle, by whom it was provided and 
given. On the Wednesday several sectional dinners 
were given by various trades in honour of the visit 
of the special delegates of their several unions. 
Places of public entertainment were thrown open 
free ; a trip down the river was provided free ; 
the large industrial concerns on the Tyne were 
thrown open to the delegates for inspection, and 
also some of the collieries of the district. Ministers 
of various denominations, and local public men 
generally, accorded to the delegates kindly welcomes 
in numerous ways. The week ended by one of the 
greatest demonstrations ever witnessed, even in 
Newcastle. Altogether, the reception was on a 
hearty scale, without stint, by every section of the 
warm-hearted Tyneside people. 

In reviewing the proceedings of the ‘‘ Labour 
Parliament,” the twenty-fourth Trades Union Con- 
gress, in Newcastle, the question arises, What have 
been the net results of the gathering ; in what way 
has it contributed to any further solution of the 
social question, or the labour problem? In many 
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respects there is still great differences of opinion as 
to the eight hours, the one point upon which the 
division in the ranks of labour has arisen. But 
there is a ripening of sentiment upon the question 
of the desirability of a general eight hours’ day 
wherever practicable, and there is undoubtedly a 
growing feeling in favour of legislative action. This 
is the fact, whether the conclusions arrived at be 
right or wrong. There is nearly a consensus of 
opinion as to the advisability of further extending 
the Factory and Workshop Acts, beyond the limits 
of the Act of last year, and especially as regards the 
raising of the school age of children. The modest 
proposal made in the last session to raise the age 
to twelve years, which was lost, no longer satisfies 
the Congress; the demand now is for thirteen 
years, and even ‘‘ fourteen” found a powerful sup- 
port among the delegates. Extended factory and 
workshop inspection was unanimously urged, and 
also, as a necessary part thereof, a largely in- 
creased number of inspectors, of females as well as 
males. The demand fora legal eight hours’ day for 
miners was carried by 290 against 50, the amend- 
ment of the Durham and Northumberland miners 
being lost by 237 to 59; in the latter case there was 
a majority of 178, and the former case of 240. But 
only 340 in the one case and 296 in the other, 
voted out of 552 delegates, the absentees being 
212. The voting upon the most vital questions, as 
regards numbers, was consequently disappointing. 
The Congress having ended, Newcastle turned out 
in holiday attire for the demonstration. It was a 
notable sight, and full of significance. The official 
resolution ignored the eight hours’ question ; but at 
three improvised platforms a bolder resolution was 
adopted. Never before has the Congress been so 
wellreported, so well entertained, or so fortunate 
in the choice of its President. The final official 
record of its work will cause some regret, because 
of the indecision on some questions, but it will show 
that its conclusions in the main are more sound and 
satisfactory than many of those of last year. 





THE COST OF WORKING BRITISH 
RAILWAYS. 

In our article last week dealing with the general 
financial position of British railways, we stated 
that while there had been an increase of about 
3 millions sterling in the receipts, the expenses had 
absorbed this gain, and some examination of the 
items of expenditure may prove interesting. This 
is rendered possible by the details given in the 
Board of Trade report compiled by Messrs. R. Giffen 
and Courtenay Boyle, and issued this week. The 
increase is due partly to more train mileage being 
necessary for the extra traffic. This may be seen 
from the following percentages of increases : 


Passengers. Goods. 
ma 5.5 Lg 


Receipts 5.2 2.8 
Train mileage 3.5 3.4 
But the receipts per train-mile all over were 58.61d. 
which is higher than they have been since 1884. Be- 
tween that year and 1888 there had been a drop of 
5.23d. The increase is due to passengers alone, the 
payments per goods train mileage having decreased 

from 70.54d. in 1889 to 70.11d. last year. 
Examining more in detail the working expendi- 
ture, we find it has increased 7.7 per cent., and this 
is in addition to an increase of 6.2 per cent. in 1889 
over 1888, Two other causes, besides the greater 
train mileage, account for the increase, the higher 
remuneration of labour and more costly fuel. 
Taking the four principal items of expenditure we 
find that locomotive power cost 13.3 per cent. more 
than in the previous year, the total being 11.9 
millions, an increase of 1.4 millions sterling. Thus 
nearly one-half of the total increase in traffic receipts 
has gone for locomotive power. But it must not 
be assumed that this was entirely owing to in- 
crease in the price of fuel. The total we 
have given includes the cost of repair and 
renewal of engines, and the wages of the 
locomotive driver and stoker and other running 
expenses. The compilers of the statistics therefore 
thought it desirable to ascertain from the prin- 
cipal companies the amount of increase due to ex- 
penditure on coal and coke alone, as well as the 
expenditure on materials in the repairing depart- 
ment and on wages. The figures have reference to 
fifteen of the principal companies, and these pay 
away 10.1 of the 11.9 millions expended. Qn coal 
and coke we find the increase is 827,000/., the total 
paid by the companies being 3,144,000/, This in- 


Number or tons 





crease is at the rate of 36 per cent. The fifteen 
companies again spent 1,315,000/. in repairs, or 
} per cent. more than in the previous year. The 
percentage of increase in wages in working engines 
and for repairs and renewals is, in the former case, 
8.7 per cent., and in the latter about a third per 
cent. In other words, the fifteen companies paid 
10,093,0007. for locomotive power, nearly 1} mil- 
lions more than in the previous year. ; 36 per cent. 
more was paid for coal than in the previous year, 
and 7 per cent. for wages. 

There have also been substantial increases in 
other items in the expenditure account. The 
maintenance of way, works, and station, for 
instance, cost 7 millions, about .4 million more 
than in the previous year, or an increase of 6.05 
per cent., and of this 5.8 per cent. went in wages 
to men engaged on the permanent way only, 
which, with the increase in the wages paid for 
working the engines, is an indication of the cost 
to the railway companies of reduced hours to their 
employés. The men may not have received this as 
an addition to their wages, for shorter hours means 
a larger staff rather than more remuneration to 
the men actually employed. The repairing and 
renewing of carriages and wagons, which absorbed 
3.9 millions sterling of the expenditure, shows an 
increase of 2.63 per cent., of which 2 per cent. 
went in wages. ‘Traflic expenses account for 
13 millions of the outlay, 5.7 per cent. more than 
in the previous year, but there was an addition of 
6.1 per cent. to the wages bill, so that other items 
have been curtailed. As the Board of Trade 
officials remark in their report, had wages and the 
price of coal remained at their former level, there 
might have been an increase in net earnings of a 
million sterling instead of a decrease of 171,000/., 
and thus the effect of the new investments in rail- 
way undertakings might have been nullified, and 
the percentage of divisible profit kept at the same 
rate. As it is there is a decrease in the net earn- 
ings of .11 per cent.—from 4.21 per cent. to 4.10 
per cent. The net earnings per train-mile have 
decreased from 27.83d. to 26.79d. 

This latter decrease is contrary to the experience 
of recent years, as the working expenditure per 
train-mile had been decreasing. In 1889, when 
wages and material had both begun to advance, 
expenses went up 4d. per train-mile, and now there 
is a further addition of ljd. Maintenance of way 
has cost 5.38d. per train mile, an increase of .19d. ; 
locomotive power 9.10d., .79d. more; traffic ex- 
penses 2.98d., .26d. more. General charges, rates 
and taxes, Government duties, and compensation 
for injury to passengers alone have decreased. 
More than three farthings, out of the total addition 
of five farthings per train-mile, is therefore due to 
locomotive power, and a considerable part of the 
other halfpenny has gone in wages, besides probably 
one of the three farthings. 

In the appended Table the receipts and expendi- 
ture per train-mile are given for ten years with the 
increase (+) or the decrease (—) for each year in 
comparison wlth the year preceding. 











: Working Expen- : 
Traffic Receipts | ,. | Net Earnings per 
Year. | per Train-Mile. —_- Train Train-Mile. 
—_—_— | -- —— a+ 2 eee — — 
d. d, d. d. d. d. 
1880 62.71 —0.41 32.37 —0:63 30.34 +0.22 
1881 61.74 —0.97 32,28 —0.09 29.46 —0.88 
1882 61.90 +0.16 32.47 +0.19 29.43 —0.03 
1883 60.88 —1.02 32.17 —0.30 28.71 —0.72 
1884 59.56 —1.32 31.59 —0.58 27.97 —0.74 
1885 58.19 —1.37 30.93 —0.66 27.26 —0.71 
1886 57.69 —0.50 30.41 —0.52 27.28 +0.02 
1887 57.63 —0.06 | 30.26 —0.15 | 27.37 +0.09 
1888 57.48 —0.15 | 29.97 —0.29 27.51 +0.14 
1889 58.37 +0.89 3054 +0.57 27.83 +0.32 
1890 58.61 +0.24 31.82 +1.28 26.79 —1.04 
( ' 





The downward course in receipts and gross ex- 
penditure from 1880 to 1888 was only broken by a 
temporary rise in 1882, when trade was very active, 
but there has been a decided increase during the 
past two years, bringing the figures back to the 
level of 1884. In the ten years the receipts have 
decreased 4.1d., and the expenses by a little 
over $d., while the net earnings have decreased 
3.55d. It will be observed that the net earnings 
last year were lower than they have been for at 
least ten years, due to the extra receipts being ab- 
sorbed by expenditure and the increase in capital, 
so that however much satisfaction the general 
public may have at the evidence of expansion of 
trade and general prosperity shown by the in- 
creased traflic, the shareholders cannot congratulate 








themselves from a general standpoint. The in- 
creased traffic may be said to have continued into 
the current year, but there is no reduction in wages 
—it is doubtful if any be possible—and as coal is 
not much cheaper, the net results may not be much, 
if any, better. 








THE SERPOLLET BOILER. 

ProFEssoR ALEXANDER B. W. KENNEDY has 
recently made some experiments upon an interest- 
ing type of boiler which is, at least, out of the 
common, if not altogether new in principle. This 
is the Serpollet boiler, a steam generator which we 
have recently described and illustrated.* This 
boiler, it will be remembered, consists of a series of 
rings of flattened pipe, thus giving an oval section, 
through which the water circulates, and is thereby 
converted into steam, the heat from the furnace 
being on the outside of the pipes, after the usual 
plan of pipe boilers. The special feature about this 
boiler—as a pipe boiler—is that there is no steam 
and water separator, and, as the contents are small, 
it is necessary that the steam should be superheated 
in order that water may not be carried over into 
the engine cylinder. The separator has always 
been the questionable point in boilers of this type, 
and one has generally an uncomfortable feeling 
that separation is not always completely performed. 
It is perhaps for this reason that tests of machinery, 
in which a pipe boiler is the steam generator, 
show a relatively better performance for the boiler 
than the engine. A separator is an evil, but it has 
generally been looked on as a necessary evil 
with most types of pipe boiler from which a 
high evaporative efficiency is obtained. The long 
steam and water spaces with small sectional area 
make pipe boilers especially liable to priming, for 
if steam be formed rapidly—as it necessarily is when 
the heating surface is so large in comparison with 
the volume of water-—-the steam, as formed, has 
not time to pass through the water above, and the 
latter is therefore carried forward by the expansive 
action of the steam; much as the generation of 
powder gas forces a projectile out of the bore of agun, 
excepting that the unevaporated water is broken 
up into a fine spray. It is questionable whether 
the best designed separator will entirely arrest this 
water, and M. Serpollet, doubtless recognising this 
fact, has determined that in his boiler not only 
shall there be no priming, but that the fine water 
shall all be certainly evaporated. He therefore 
arranges the proportions of feed to heating surface 
so that the steam may be well superheated. In 
this way he has an ample margin of safety against 
priming. To secure this end it is necessary that: 
there should be no large body of water in the 
boiler at any one time, and the feed is therefore 
introduced just so much at a time as is required 
to keep the engine going. The feed pump and 
engine therefore synchronise to this extent, that 
if the feed be stopped the engine immediately 
ceases to revolve. Asa matter of fact this is the 
way in which M. Serpollet stops his steam carriage 
on ordinary occasions ; simply by diverting the 
feed supply back to the tank instead of to the 
boiler. It will be evident from what we have said 
that the chief point of interest in Professor Ken- 
nedy’s report will be that which refers to the super- 
heating of the steam. 

Superheating steam is, of course, no new thing, 
and at one time, when pressures were lower, the 
superheater was an ordinary part of a steamship’s 
equipment. In early.days, however, a temperature 
of about 350 deg. Fahr. was considered as high as 
it was safe to go in marine practice, and this 
would correspond to the temperature of saturated 
steam at a pressure of about 120 lb. per square 
inch ; which, of course, was far in excess of 
the marine practice of that day. It should be 
stated, however, that the late Mr. Perkins went 
far above this; but then Mr, Perkins, as he used 
himself to claim, was beyond his day. Since 
then we have made great strides in the design of 
piston and stuffing-box packing, and in the use of 
hydro-carbon lubricants, so that now pressures as 
high as 200 lb. can be and are used, although not 
altogether with impunity. The torpedo boat 
builders found it desirable to run without cylinder 
lubrication even when pressures were no higher 
than 130 Ib. to the square inch, which gives a 
temperature but four or five degrees higher than 
the old standard. At 200 1b. pressure of saturated 


* See page 195 ante, 
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steam the temperature would be about 40 deg. 
higher than the 350 deg. laid down as the original 
limit. M. Serpollet, however, soars above all pru- 
dential considerations, such as fettered our fathers 
in their engineering practice, and boldly superheats 
his steam to a degree which far exceeds a tempera- 
ture corresponding to that of the highest pressures 
yet used in ordinary practice. Indeed, in the ex- 
periments referred to, the probability is that the 
conditions approached those of working with a 
perfect gas. According to Professor Kennedy’s 
report, the mean boiler pressure was 54.7 lb. per 
square inch above atmosphere, and the superheating 
in the steam chest was 194 deg. Fahr. This would 
give a temperature of close upon 500 deg. Fahr., 
or a temperature corresponding to that of saturated 
steam at a pressure of over 650]b. to the square inch. 

The duration of Professor Kennedy’s trial was 
7 hours 54 minutes. The engine was of the vertical 
type and of ordinary construction, having a 5-in. 
cylinder witha 5-in. stroke. The revolutions were 
284 per minute, and the mean indicated horse-power, 
5.73. The cut-off was at six-tenths of the stroke, so 
that steam was only expanded 1.7 times. The grate 
surface of the boiler was but 1.146 sq. ft., and the 
coal burnt per square foot of grate per hour, 24.9 1b. 
The theoretical evaporative power of the coal was 
15.43 lb. of water per pound of coal. The feed 
water evaporated per minute was 2.43 1b., which was 
equivalent to an evaporation of 6.97 lb. of water per 
pound of coal from and at 212 deg. Fahr. The 
evaporative efficiency of the boiler, that is the heat 
usefully expended in the formation of steam, was 
45.2 per cent., 32.4 per cent. of heat being carried off 
in the waste gases, and 22.4 per cent. being lost by 
radiation. That is not a bad result for a boiler of 
this small size, but it must be remembered that the 
steam given off by this boiler is undoubtedly all 
steam, and furtherthat it is steam of unusual potency, 
containing as it does a large reserve of heat ; so 
much so that the exhaust was superheated 55 deg. 
Fahr. The coal consumed was 4.97 lb. per indicated 
horse-power per hour, but the feed water per indi- 
cated horse-power per hour was no more than 
25.44 lb. The latter figure for an engine of this 
description is altogether remarkable, probably 
without precedent, and clearly indicates the value 
of superheating.* 

These results are generally in accordance with 
those obtained by an elaborate series of experiments 
made some years ago—but, we believe, never yet 
published—by Mr. Isherwood in America. These 
trials were made upon a yacht fitted with com- 
pound engines of about 150 indicated horse-power, 
the steam being generated by a coil boiler. The 
boiler pressure for eight of these experiments varied 
between 130 lb. and 21 1b. per square inch. We have 
not space to give in full the ample details of this 
most exhaustive report, but may quote the general 
results arrived at by Mr. Isherwood and his col- 
leagues with regard to the question of superheating. 
As the steam pressure and degree of superheating 
varied with each experiment it is not possible to 
assign respective values to these factors from 
direct measurements, but basing his conclusions on 
the following hypothesis, Mr. Isherwood arrives 
at the figures in the next column. ‘“* A great many 
comparative experiments with steam machinery 
show that for the same engine working against a 
resistance which varies as the square of the piston 
speed, with steam ina saturated state and used with 
the same measure of expansion, the cost of the total 
horse-power is not affected either by the steam 
pressure or the piston speed. Applying this result 
to the experiments in question, in connection with 
the fact that for experiment H the steam was used 
without superheating or in the saturated state, the 
cost of the total horse-power in that experiment 
may be taken as what would be its cost in all the 
other experiments had they been made with satu- 
rated instead of superheated steam, the other ex- 
perimental conditions remaining vhe same.” 

In these experiments the greatest temperature 
of the steam was 417 deg. Fahr. This yacht was, we 
believe, in use for two or three years, and as the 
superheater was a permanent adjunct to the boiler, 
the steam was doubtless generally used at or 
about the maximum temperature named (for yachts 

* At the Plymouth trials of small engines made by 
the Royal Agricultural —— last year, the best result 
of a simple engine (6 indicated horse-power) was 57.75 Ib. 
of steam per indicated horse-power per hour. The 
small compound (5.6 indicated horse-power) which took 
the prize, required 35.75 lb. of water per indicated 
horse power per hour, 





generally run at about full speed), and no trouble 
was experienced with the engines so far as we are 
aware, and we had more than one trip on the 








vessel. The 62 deg. of superheating here recorded 
is, however, a very different matter to the 200 deg. or 
es 
| Cost of Total 
Number of res 
Report] Regrees Fabr. | Fuhr. Unite of | Beonomy duc to 
| heated in Boiler. ~—— Superheating. 
A 61.81 13,572 34.41 
B 62.00 13,514 34.69 
c | 87.43 14,478 80.03 
D | 34.03 | 14,938 27.71 
E | 30.11 15,938 22,98 
F 17.75 17,281 16.49 
G 1.86 | 18,823 9.04 
H 0.00 20,693 0.00 








so of the Serpollet boiler, and it would be interest- 
ing to learn if ordinary engines can be run success- 
fully with this very hot steam for extended con- 
tinuous trials and over long periods of time. On 
this point we have further information. The boiler 
used in M. Serpollet’s works has been providing 
steam for an ordinary engine since April 10, 1890. 
Professor Kennedy saw this engine working at a 
pressure of 94 atmospheres, and a temperature 
of just over 500 deg. Fahr., which included a 
superheat of 140 deg. Fahr. Professor Kennedy 
found this engine in good condition, the cylinder 
surface being ‘‘ smooth, glassy, and quite greasy.” 
‘*Tts condition,” he said, ‘‘ could not have been 
better.” The eight hours of Professor Kennedy’s 
test is a fairly extended trial, and in his report he 
says that there was no sort of inconvenience with 
the engine, and the amount of oil used for cylinder 
lubrication was not excessive. Speaking generally, 
there is no doubt that superheating is an easy and 
cheap means of obtaining economy, and the results 
quoted seem to show that it may be used to high 
temperatures without detriment to the engines. 
However, in the Serpollet boiler the superheating 
has probably been carried beyond the requirement 
of economy. 

There are other points in Professor Kennedy’s 
report upon which we might touch. He speaks of 
the safety of the boiler, but this is apparent and 
does not need urging. As the American inventor 
said of his coil boiler, ‘‘a man could not commit 
suicide with it if he tried.” With regard to capa- 
city, it was found that the evaporation was 10.1 lb. 
of water per cubic foot per hour, the fuel being 
just under 25 lb. of coal per square foot of grate 
per hour. Comparing this with ordinary practice 
it would seem that the space occupied by the Ser- 
pollet boiler is small. In ease of management 
very satisfactory results were shown, the absence 
of anxiety as to water level being a refreshing 
feature. The pressure also was kept constant with 
greater ease than with an ordinary boiler. Pro- 
fessor Kennedy is of opinion that the Serpollet, 
boiler is well adapted for use in places where 
apparatus can receive only unskilled or intermit- 
tent attention. The difficulty one would expect to 
arise in working a boiler with such restricted steam 
and water space as that of the Serpollet boiler, 
would be that arising through incrustation and 
choking. On this point Professor Kennedy’s 
report has something to say. The boiler at M. 
Serpollet’s Paris works is cleaned out every week, 
a process which takes a few minutes only, and it 
has never become choked. As an experiment 
another boiler was purposely choked up by 
using some very hard water obtained from 
a well. Professor Kennedy satisfied himself 
that the boiler was actually choked, and then 
applied the cleaning process, which consists of 
pumping through the boiler a dilute solution of 
hydrochloric acid (one of acid to seven of water). 
It took about three-quarters of a minute working 
the pump before anything passed, and in about two 
minutes the coil was perfectly clear. We believe 
that M. Serpollet has in prospect a boiler of con- 
siderably larger size, and we shall look forward 
with interest to the results of its working. 

It should be stated that Professor Kennedy’s 
report is addressed to Messrs. J. and O. G. Pierson, 
of 103, Rue Lafayette, Paris, who, it will be re- 
membered, are introducing the Serpollet boiler and 
steam carriage into this country. 





THE INTERNATIONAL ELECTRICAL 
OONGRESS AT FRANKFORT. 
ELECTRICAL congresses have attained a period of 
two years and retain their connection with exhibi- 





tions. The Paris Congress of 1889, one of the 
phenomena of the Paris Exhibition, adjourned 
sine die. Exactly two years later the Electrical 
Exhibition at Frankfort again called the electricians 
of all the world together to a congress, which 
adjourned to the Exhibition of Chicago, two years 
hence. One could not help recalling Paris at the 
Frankfort Congress. The exhibitions suggested 
the appropriateness of a congress, and it was the 
local electrical association which took the initiative 
at Frankfort, the ‘‘ Electrctechnische Verein,” 
under the presidency of Mr. Hartmann. The 
connection with the Exhibition had again its 
drawbacks. It was clear that members would 
like to spend their spare time in the Exhibition ; 
but within the grounds space was precious, so that 
accommodation could not be found there for all the 
sections. The general meetings were held in the 
Victoria Theatre, where no other light than that of 
science was permitted to enter. The sunlight was 
vigorously excluded ; Mr. Schuckert supplied the 
electrical rays necessary for members to watch the 
effects of their laudatory or critical remarks— 
mostly the former—upon the ‘‘ Herr Vorredner ;” 
and the hall was delightfully cool. The other 
meeting rooms were by no means always cool, and 
yet gathered audiences which proved that the 
assembly, which had chiefly been convened to 
enable electricians to see one another and exchange 
views, was enlivened by the proper scientific spirit. 
The weather was glorious, which means that the sun 
shone from a mercilessly clear sky. Section II. of 
the ‘‘ Technics of Strong Currents,” met in one of the 
spacious halls of the grand restaurant ; Section IV., 
Electro-Chemistry ; and Section V., Electro-Tech- 
nical Legislation, in other halls of the same place ; 
Section III., Electric Signalling, Telegraphy and 
Telephony, in the upper room of the ‘‘ Biirgerbriin.” 
When Mr. Preece, F.R.S., president of that section, 
read hispaper, ‘‘Recent Progress in Telegraphy and 
Telephony in England,” he commenced apologeti- 
cally, ‘‘ Gentlemen, I feel almost inclined to order 
up some beer.” Everybody sympathised with him; 
the heat was stifling, the band was playing outside, 
and ear and nose left no doubt that drinking and 
eating’ were being actively indulged in within the 
closest vicinity. Section I., Theory and Measure- 
ments, was quartered outside the Exhibition, in 
the hall of the Physical Society of Frankfort, a 
quarter of an hour away. That was awkward, 
although members were supplied with a book of 
eight tickets for the Exhibition, and were not re- 
quired to pay as at Paris ; but the local committee 
did their best. Frankfort is a very pretty and 
interesting town; but its population has not 
reached the figure 200,000 yet, and it does not 
command buildings spacious enough to afford 
accommodation for the five variable fifths of 700 
members. Paris had the Trocadero for the general 
meetings, and the fine rooms of 47 Rue de Rennes 
for the sectional proceedings. Frankfort may well 
be satisfied with the attendance of 709 gentlemen 
and 44 ladies, who were all decorated with an arc 
lamp rosette, white-on blue. Germany sent 469 
gentlemen and 28 ladies, Austria-Hungary 61 and 
6, England 46 and 7; then came Switzerland, 
Italy, Scandinavia, France, Russia, Belgium, Hol- 
land, the United States, and Denmark, the United 
States being represented by eight gentlemen and 
one lady. M. Hospitalier, one of the vice-presi- 
dents was most cordially received. English was 
heard less than one might have expected; Pro- 
fessor Silvanus Thompson surprised and delighted 
his audience by making his remarks on the 
new domain of alternating currents, the phono- 
pore, and mining machinery, in very clear and 
correct German; and Mr. Preece, whilst pre- 
ferring to read in English, distributed German 
copies of his paper already mentioned, and left his 
presidential duties to substitutes. For the visitors 
from the north and east, German was the most 
convenient medium of conversation in the sec- 
tion rooms and at the common luncheons and 
dinners and suppers. The common luncheon, or 
rather *‘friihstiick,” did not recommend itself to 
the majority of the members, the Germans not ex- 
cepted. The general meetings opened at 9.30, 
adjourned at 11.30 for this meal, and recommenced 
at 12 to go on till 1 or 2, when people were ex- 
pected to need their dinner. These were the hours 
on the agenda ; punctuality was, however, not en- 
forced. There was a tendency to wait for members 
who might still put in an appearance. This was, 
of course, not the fault of the local committee, who 
discharged their duties on the whole very credit- 
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and measured a great number of screws such as are 
commonly employed by watchmakers, &c., and after 
various deliberations, the ‘‘Reichsanstalt” now pro- 
poses a gauge of diameters 10, 9, 8, 7, 6, 5.5, 5, 4.5, 
4, 3.5, 3, 2.6, 2.3, 2, 1.7, 1.4, 1.2, 1 millimetres, 
and pitches varying from 1.4 down to .15, witha 
sharp thread, and angle of 53 deg. 8 min. The 
numbers do not fit into any particular system, but, 
as in the Thury system, the ratio of pitch to 
diameter is about 1.6. Dr. Loéwenherf shewed 
standard screw taps which bear hardening without 
altering their dimensions. As long as England 
adheres to its system of measurements there is, of 
course, no chance of any such gauge becoming inter- 
national; Switzerland is ready to adopt it. 

The useful work of the ‘‘ Reichsanstalt” was the 
subject of several other papers read in Section I. 
We may mention that by Dr. Bruger on new alloys 
for resistances, German silver and nickelin are 
not entirely independent of temperature influences, 
owing, it has been thought, to the zinc. Copper- 
nickel, free of zinc, seems an excellent material. 
If containing 40 per cent. of nickel, the tempera- 
ture coefticient is zero ; it then becomes negative ; 
at 48 per cent. of nickel the temperature coeflicient 
passes again through zero, and becomes positive 
for higher nickel percentages. Alloys of copper and 
manganese give similar results, and can be drawn 
out to wire if not more than 30 per cent. of manga- 
nese be present. Drs. Feussner, Holborn, Khale, 
and Lindeck, also connected with this Institute, 
spoke on measuring instruments, magnetic proper- 
ties of iron alloys, limits of error of instruments, 
and normal cells. 

Mr. Zipernowski’s paper on ‘‘ Electric Railways 
for Fast Interurban Service” was also brought 
before the general meeting. Mr. Zipernowski has 
fully worked out the details for a projected double 
track railway between Vienna and Buda-Pesth, 
about 160 miles, without intermediate stations. It 
is to have boat-like carriages for forty people, 
45 metres long, with motor trucks at both ends, 
to run at the rate of 160 miles an hour, the current 
to be taken up by a very light contact wheel from 
a conduc‘or rail half a yard above the roadbed. 
There are to be two power stations giving cur- 
rents of 10,000 volts. All difficulties, such as 
double flanges for the wheels of 2 metres diameter, 
tyres, safety appliances, Westinghouse and elec- 
trical brakes, have been considered. The paper 
was well received and not criticised ; the mechanical 
details coming from so able a man as Mr. Ziper- 
nowski will be of high interest, even if the speed 
should have to be very materially reduced. 

Section I. heard, besides the valuable papers on 
measurements and apparatus already mentioned, a 
very interesting and amusing description by Pro- 
fessor Quincke, of Heidelberg, of an apparatus, a 
marvel of simplicity, a combined magnetometer, 
galvanometer, and multiplicator. A little mirror 
is suspended by a thread within a circular 
opening in a glass disc, round which the galva- 
nometer coil is wound ; mercury cups in cork with 
wires ending in pins provide the commutator—the 
cork may be renewed after a year or so, if necessary, 
the professor remarked drily—multiplicator coils 
and the box stand are adjusted by means of a 
wedge; the apparatus does not contain a single 
screw, and can be packed up and transported as 
safely asa book. The paper called forth a some- 
what desultory debate on the high prices charged 
by mechanics for the simplest instruments, which 
they insisted upon polishing, &c., during which Mr. 
Hartmann, of the firm of Hartmann and Braun, 
Frankfort, had an opportunity of explaining that 
the scientific instrument makers would gladly 
supply the plainest apparatus, if the heavy ex- 
penses they had to incur for scientific advice and 
superior workmanship only permitted them to do 
so. Professor Weber, of Ziirich, gave a preliminary 
account of his ‘‘General Theory of the Incandes- 
cence Light,” which unfortunat»ly occupied a very 
large portion of the time. Dr. Weber has for years 
studied glow lamps and the relation between 
current, illumination, temperature, &c., and his 
results are very interesting. The temperature of 
thirty-three ordinary 16-candle lamps proved much 
less variable than expected, it was 1570 deg. Cent., 
within 10 deg. The temperature varied between 
1400 deg., and 1600 deg. when the candle-power was 
raised from 1 to 32. The radiation constant of thirty 
lamps with a grey graphitic filament, was the same, 
.0000130 about ; that of three lamps, with a dull 
black filament (comprising also Woodhouse-Rawson 


lamps, whose filaments, originally bright, soon 





became dull), .0000170. The economy of the 
lamps does not depend upon the material, and is 
the same for all lamps; the temperature at which 
carbon commences to evaporate differs slightly. 

The interest in Section II. centred in the several 
contributions to the question of alternate currents 
or currents of several phases, the latter comprising 
the great topic, the ‘‘ Drehstrom.” Professor 
Silvanus P. Thompson sketched the historical 
development ; Mr. von Dolivo-Dobrowolsky, of the 
Allgemeine Electricitats Gesellschaft, of Berlin, 
succeeded in popularising the theory; Mr. Lah- 
meyer, of Frankfort, described his newer construc- 
tions of such machines, one of the features of the 
Exhibition ; and Mr. Goerges, of Messrs. Siemens 
and Halske, spoke on recent tests of alternate 
current motors with many phases. It would 
be quite impossible to deal with these most 
important matters in a few lines. Motors of 
the Dobrowolsky type are combined with the 
equally splendid new Oerlikon dynamos of Mr. 
Brown for the great transmission of power from 
Lauffen to Frankfort, a distance of 105 miles. 
Claims for priority of invention were frequently 
raised, in favour of Ferraris, who himself remained 
silent, Tesla, and Haselwander ; Mr. Corda intro- 
duced Leblanc’s motor, and Mr. Déri contested a 
good many points, but the section listened to all 
priority claims with unmistakable impatience. We 
hope shortly to lay the substance of these papers, 
and the merits of the ‘‘ Drehstrom,” or the three- 
phase current, before our readers. The name 
‘*Drehstrom,” it was acknowledged, is not fortu- 
nate; one feels this most when one attempts to 
translate it. The word is supposed to imply the 
existence of a fairly constant rotary magnetic field. 
Other papers by Mr. Miiller and Mr. Wilking re- 
ferred to accumulators, and their application for 
power stations, and one by Dr. Heim, of Hanover, 
to accumulator tests in general. We must not 
forget Mr. Kapp’s paper on ‘‘ Losses from Foucault 
Currents and Hysteresis.” Section IIT., Signalling, 
Telegraphy, and Telephony, heard a paper from 
Mr. Preece on ‘‘ Recent Progress in Telegraphy and 
Telephony in England,” and one from Dr. J. Maier, 
of London, on ‘‘ Private or State Telephones,” 
without learning anything from the Government 
electricians, Messrs. Grawinkel and Strecker and 
Mr. Preece about their official views. Dr. Strecker 
described a ‘‘Telephonic Timemeter,” which is to 
relieve the telephone lines of the unnecessary tele- 
phone talk which has become a real nuisance. When 
the telephone is taken off its hook, the clock starts 
and goes until the instrument is replaced, and the 
full time, including that occupied by the call—per- 
haps an awkward point—is charged for, speaker and 
addressee paying each half. Mr. Grawinkel re- 

orted on the *‘ Application of Accumulators for 

elegraph Service.” ‘The accumulators as tested 
for some time did answer, but only when under 
most painstaking constant supervision ; and their 
application is not profitable unless they be charged 
from a power station or by primary batteries. The 
low resistance, so often emphasised by manufac- 
turers, has little value for these purposes ; and 
the consumption of current in telegraphic work was 
found much lower than expected. Special small 
accumulators, with three plates only, one positive 
between two negatives, have been constructed by 
Mr. Correns and others, on the suggestion of 
Messrs. Grawinkel and Strecker, and are now being 
tested. Professor S. P. Thompson exhibited and 
explained Mr. Langdon Davies’ phonopore ; Pro- 
fessor Ulbricht wanted to combine the electrical 
distribution of power in towns with central time 
regulation and make suitable arrangements from 
the first, but found little support, the new, but not 
yet published, schemes of Mr. von Orth, evidently 
being more favourably regarded. 

The proceedings of Section IV. call for a few 
words only. Dr. Hoepfner described his electro- 
metallurgical process ; Dr. Zerener spoke on the 
electric tanning of Abom and Landin, of Sweden, 
who employ alternate currents, and therefore not an 
electrolytic process in the ordinary sense; Dr. 
Otten described the various mining machines of 
the Thomson-Houston Company, and Professor S. 
P. Thompson those of Mr. Atkinson and Mr. 
— his former students at the Finsbury Col- 
ege. 

Section V. presented five resolutions to the con- 
cluding meeting with the request either to accept 
them en bloc or to reject them. The former was 
done, though the first three paragraphs indicate 
that there had been considerable Sihoues of 





opinion in the section. The resolutions point out 
that regulations should protect electric installa- 
tions of whatever kind ; though interference can- 
not absolutely be avoided, that there is no need 
of a distinction between weak and strong cur- 
rents; that the use of earth cannot be dispensed 
with and should not be granted exclusively for 
certain purposes; the that superintending autho- 
rities of electric installations should have no com- 
mercial interest in them and should include experts; 
and that the interests of public safety and order do 
not require any exceptional footing for electrical in- 
stallations and their working. 

Thanks to the wise discretion of the leading 
members of the committee, the concluding meeting 
had little else to vote upon. As regards notation, 
it was fixed that : (1) Italics should be used exclu- 
sively for physical quantities; Roman characters 
for units; Greek characters for constants and 
angles; (2) the following units should be de- 
signated simply by their capital initials: Ampére, 
Coulomb, Farad, Joule, Ohm, Volt, Watt. The 
proposals of the delegates of the American In- 
stitute of Electrical Engineers, Messrs. Hering, 
Heinrich, Gutmann, and Nichols, viz., the Henry 
for the Quadrant (or section, which term was not 
heard at Frankfort), and the Gauss as a practical 
unit of the magnetic intensity, equal to 10° lines 
of force per square centimetre, were withdrawn, 
but recommended to kind consideration during 
the recess till the Chicago Congress. The general 
system of notations, conventions, and symbols, 
which M. Hospitalier had presented in abstract 
at the second general meeting, was likewise 
recommended, especially also for discussion in 
the scientific and technical press. Mr. Uppen- 
born finally succeeded in persuading the ma- 
jority of the meeting to restrict the use of the 
symbol HP. for the English horse-power, leaving 
everybody to write what he liked for the metrical 
horse-power ; there being one or two dissenters, 
however, we are not quite sure that the motion 
was Oflicially sanctioned. 

Excursions were made in connection with the 
Congress on Sunday to Wiesbaden, purely as a 
pleasant outing, and on Tuesday to Lauffen, to 
examine the famous transmission plant there. It 
was rumoured that the German electricians hope 
to meet again at Frankfort next year. 





NOTES. 
Woop Carvine By MACHINERY. 

Macuines for automatically reproducing parti- 
cular shapes are very old, and are in widespread 
use. Such objects as wheel spokes, hammer 
handles, gun-stocks, oars and sculls, are almost 
universally made in copying lathes, while finer 
objects, such as medallions, are executed in en- 
graving machines to a greater or smaller scale than 
the original. In decorative work the wood-carving 
machine has been of immense service. In the 
Palace of Westminster there are hundreds, if not 
thousands of panels, that were executed by the 
well-known Jordan machine, with perhaps a little 
help from that of Irving. This latter machine was 
produced in its simplest form in 1843, and was 
perfected in 1848. Jordan’s machine was produced 
in 1844, and was capable of turning out first-rate 
work. Earlier, however, than any of these dates 
that splendid mechanic, James Watt, had made a 
copying or carving machine, apparently as a means 
of diverting his leisure hours. Not only would 
the machine (see the Proceedings of the In- 
stitution of Mechanical Engineers, 1883, page 
619) carve in bas-relief on the flat, but it 
would do undercutting, and would sculpture 
a complete figure to a different scale from 
the original. This machine left very little for 
subsequent inventors to do, and had it been known 
would have had a prejudicial influence on the 
validity of their patents, when these claimed more 
than the exact mechanical arrangements by which 
the end was attained. In the years which have 
passed since the time of Irving, every possible 
change has been rung on the essential elements of 
the carving machine. The work has been held 
stationary and the drill has been movable in every 
direction ; the work has been movable in two direc- 
tions and the drill in one direction, and so on, 
but in all cases the essential features have been that 
the cutter is able to pass over every portion of the 
work, and that it is constantly guided by a feeler 
which is passed over a pattern or copy. It would 
take a very long list to include all the objects and 
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materials which are now daily shaped by copying 
or carving machines. 


Tue ‘‘MippEtaRunD” FortiFrication OUTSIDE 
, COPENHAGEN, 

The ‘‘ Middelgrund ” fortifications in the Sound, 
some little distance outside Copenhagen, which 
are now in course of construction, have consider- 
able interest from an engineering point of view. 
The distance from the coast is about three miles, 
and the works are built, towards the north end of 
the Sound, in as much as 24 ft. of water, the difti- 
culty of construction being further enhanced by 
the rapid current, which often runs at a speed of 
four milesan hour. The area covered by the works, 
including the breakwaters, is about 16 acres. These 
breakwaters form, towards the north, an are of 
about half a mile long, and rise 8 ft. above ordinary 
water level. They are founded in 24 ft. of water. 
To form a foundation and protect their bases, some 
240,000 cubic yards of stone have been deposited, 
being conveyed to the site of the works by vessels 
from various parts of Denmark. In constructing 
the breakwater timber caissons, 45 ft. long aud sixty 
in number, were floated out into position, and then 
sunk by filling them with stones. These caissons 
being finally filled serve as a support for a layer of 
sixty concrete blocks; which extend from 3 ft. below 
the water line to 14 ft. above. These again are sur- 
mounted by a granite wall 12 ft. thick at the bottom 
and tapering upwards. The south-eastern and 
south-western ends of the curved breakwater are 
continued into the pier, which is open towards the 
south, and is built of concrete blocks 18 ft. thick, 
and protected on the outside by deposits of stone. 
The upper part of the pier consists of flat blocks of 
concrete, projecting about 14 ft. above ordinary 
water level. The basin inside the breakwater is 
60 ft. broad, and has been filled up to 9 ft, 
depth, thus allowing torpedo boats, &c., to shelter 
there. The main works, which are constructed 
inside the breakwater, have an area of 9 acres, 
and rise with sloping sides, on which it is intended 
to plant trees, to a height of 40 ft. The muzzles 
of the guns will be about 45 ft. above the water. 
The material for forming this bank has partly been 
obtained by dredging the south entrance to Copen- 
hagen, thus killing two birds with one stone. The 
battery is to be armed with seventeen guns, which 
are being manufactured at Krupp’s. Of these five 
are 304 centimetres, and twelve are 17 centimetres 
calibre. The guns will be isolated, either singly or 
in pairs, by traverses, so that they may be more 
independent of each other, and they will be pro- 
tected by armour shields, but not by turrets. 
Behind the battery, earthworks rise to a height of 
70 ft. above sea level, above which the lighthouse 
will rise another 20 ft. The military light projec- 
tors are, however, at a much lower level. The 
shell-proof barracks and stores have cost upwards 
of 50,000/., and provide accommodation for 700 
men. The works are expected to be ready in the 
year 1894, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 9, 1891. 

TuE anticipated large cereal crops are the basis for 
brilliant anticipations of a heavy fall and winter 
demand in iron. The only feature of the past week 
has been the increase in inquiries for almost all kinds 
of material from large users all the way from ship- 
builders down to machine shop demand. Manufac- 
turers generally are anxious to crowd prices up a trifle. 
Buyersrecognise the possibility of stronger prices during 
the next three months on account of improving condi- 
tions. Up to,present writing, prices are stationary. 
Very few large orders have been placed. Extensive 
deliveries are being made of material, particularly 
bridge building fron and steel. A good deal of rail- 
road building is projected in the southern and south- 
western States for the winter; nearly all short lines. 
The rolling stock of the United States will be fully 
stocked during the next four months. Car-builders 
report an increase in the number of orders for freight 
cars for delivery during the next three months. Pig 
iron is firm at 14.50 dols. for forge, 16.50 dols. for 
No. 2, and 18 dols. for No. 21. Steel rails 30 dols. to 
31 dols. The anticipated effect of a heavy demand 
for American cereals will be to improve demand for 
all iron and steel products. Within two years capa- 
city has been greatly enlarged, and manufacturing 
interests are anxious to secure the advantage of that 
increase before extending capacity any further. 





Nova Scortan Coat.—The quantity of coal raised in 
Nova Scotia last year was 1,984,001 tons. The corre- 
sponding output in 1889 was 1,756,279 tons. 








BOILER EXPLOSIONS AT BACUP AND 
BOLTON. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, was recently held at Bacup, and dealt with an 
explosion which occurred on Wednesday, July 22, at 
Britannia Stone Quarries, quae Messrs. Brooks and 
Brooks. The Commissioners were Mr. Howard Smith and 
Mr. G. F. Bell; Mr. Gough conducted the case for the 
Board of Trade, and Mr. cock, solicitor, Haslingden, 
appeared for Messrs. Brooks and their servants. 

The boiler, which was made in 1878, was a small one of 
the vertical internally fired type, used for working acrane 
for hoisting stone obtained from the quarry. Its height 
was 5 ft. 74 in., its diameter 3 ft. 541n., and the plates 
gin. thick. Messrs. Brooks purchased it in September 
last at an auction, but no thorough examination was 
made at the time, and it was set to work with the safety 
valve loaded to70 lb. The large horizontal boiler used at 
the quarry was regularly inspected by the Manchester 
Steam Users’ Association, but the vertical boiler was 
under no insurance or independent inspection, the idea 
of the owners and their manager being that small boilers 
of that type did not need a thorough examination periodi- 
cally. If anything appeared wrong it was the manager’s 
duty to callin a practical boilermaker, and to act on his 
advice. Slight corrosion of the firebox was noticed in the 
early part of Jul , but no danger was anticipated. On 
the morning of July 22 work was started as usual, and 
shortly after eight o’clock a pressure of 57 lb. was reached. 
Withina short time of this the boiler burst, and was shot 
up into the air to a height of about 100 ft., falling nearly 
200 yards away. Fortunately, just before the explosion 
the men had ceased work on account of the rain, and had 
sought shelter in a hut away from the boiler, so that no 
personal injury resulted. 

Mr. Seaton, engineer-surveyor to the Board of Trade, 
attributed the explosion to the weakness of the firebox 
through the plate being wasted by internal corrosion to a 
thickness in places of 3%; in. 

Mr. Wyld, manager at the quarry, examined by Mr. 
Gough, stated that a labourer bets Rushton had con- 
fessed that he had psy with the safety valve by 
singe a small nail under the lever, and that he had 

en dismissed for doing so. Mr. Gough pressed for the 
reason of this confession having been withheld from the 
Board of Trade surveyor, who made the preliminary 
inquiry, and in reply Mr. Wyld said he did not mention 
it because he did not believe Rushton, and did not know 
whether to accept the statement or not. 

Rushton was called as a witness and confirmed the 
statement that he had inserted the nail, adding that he 
did so because the workmen complained that they could 
not get steam enough. The workmen in giving evidence 
denied that they had made such a complaint, and under 
the circumstances Mr. Gough submitted that the story of 
the nail was an after thought. 

At the close of the inquiry, Mr. Gough referred various 
questions to the consideration of the Commissioners, the 
main ones being as to whether Mr. Marshall Brooks had 

iven any instructions to Mr. Wyld as to the necessity 
or providing for a periodical inspection of the boilers by 
a competent person, and also as to whether measures had 
been taken to ascertain that the boilers at the quarry 


were fed with suitable water, and that they were being | } 


worked under safe conditions. 

Mr. Howard Smith, in giving judgment, said that 
Messrs. Brooks and Brooks were to blame for the explo- 
sion, and must therefore pay the sum of 40/. towards the 
costs and expenses of the investigation. The Court con- 
sidered that Rushton was telling the truth when he said 
that he had put a nail under the safety valve lever, but 
in their opinion such tampering did not materially affect 
the result. The pressure at which the boiler was ordi- 
narily worked was much too high considering the corroded 
condition of the firebox. 

Mr. Woodcock, on behalf of Messrs. Brooks, said that 
the inquiry was one of great interest to the quarry owners 
of the district, and as his clients had never had an 
explosion previously, and had only followed the course of 
other quarry owners in not having these small vertical 
boilers thoroughly examined at regular intervals; he 
thought they ought to be excused the payment of costs. 

Mr. Howard Smith, in reply, said that the ratepayers 
of the district might naturally object to bearing al] the 
expense of the investigation, and that he thought the 
— of the case would be met by the order he had 
made. 





Another formal investigation took place at Bolton, 
and referred to an explosion which occurred on Wednes- 
day, August 12, at the King’s Arms Hotel Brewery, 
Farnworth, owned by Mr. Thomas Ball. The Commis- 
sioners were Mr. Howard Smith and Mr. Bell. 

From Mr. Gough’s opening statement it appeared 
that the boiler, which was of the vertical internally 
fired class, was made in 1879, and measured 5 ft. in height 
by 2 ft. in diameter. It had no manhole and no manhole 
doors, nor were there any stays to tie the firebox to the 
shell. The boiler was bought in 1879 by Mr. Ball from a 
Mr. Nelson, who had purchased it from the maker but 
was not able to useit. Without calling in an expert to 
examine the boiler Mr. Ball judged that it would stand a 
high pressure, and therefore fixed the safety valve to blow 
off at 60 1lb., though he usually worked at 40lb. The 
boiler was never examined by any qualified person during 
the twelve years it has been in = Ball’s possession, 
because, as he confessed, he did not think an examination 
was necessary, and it was so constructed that there was 
no looking inside it. About 2 p.m. on August 12 the 
explosion occurred, the boiler being shot upwards through 
the roof of a shed, damaging the wall and chimney, and 
falling about 70 ft. from its original position. Examina- 





tion showed that the shell was sound but that the firebox 
was so wasted by corrosion that it was only 7s in. thick in 
places. Mr. Ball in evidence said he thought the boiler 

rfectly safe for 80 lb. pressure, and in fact he would not 


ave been afraid to put another 50 Ib. on it. Mr. Shott, 
engineer-surveyor to the Board of Trade, presented a 
report, and stated that the top of the firebox was so 


seriously corroded that the boiler was not fit for any pres- 
sure. Even when new it ought not to have been worked 
at more than 15 1b. or 201b. The bursting pressure he 
had calculated was 90 Ib. 

In giving judgment Mr. Howard Smith said that the 
boiler was not properly constructed in being without a 
manhole, and that Mr. Ball had actedly recklessly in not 
ascertaining at what pressure it could be safely worked in 
the first instance, and in never having it examined by a 

ualified person. The Court held that blame attached to 
Mr. Ball, but thinking he had acted more from ignorance 
than anything else, they would not make a large order as 
to costs. They directed him to pay 15/. to the Board of 
Trade towards the costs and expenses of the investiga- 
tion. 





The attention of those steam users who work small 
vertical boilers, such as those dealt with in two of the 
investigations above reported, should be directed to the 
fact that numerous explosions have recently occurred 
from this class of boiler, and that all such boilers require 
systematic and careful inspection. Being small they 
are apt to be treated with indifference. This, however, 
is most unwise, and many owners have from time to time 
found this out to their cost. In our cities and towns 
these vertical boilers are in constant use and frequently 
in connection with the erection of public buildings, &c. 
It will be obvious that every precaution should be 
exercised to secure complete safety, but in far too many 
cases, as is shown by the reports issued by the Board of 
Trade, the koilers are left to take care of themselves and 
to explode or not as circumstances may dictate. This is 
an unsatisfactory state of affairs, and if boiler owners 
will not take the initiative into their own hands, and 
adopt a system of voluntary inspection, which it appears 
they too often are disinclined to do, there is little doubt 
that a more stringent measure will have to be enforced. 
In the first of the investigations (reported last week) the 
boiler had run for twenty-five years without proper 
examination ; in the second the boiler had been bought 
at an auction and set to work without inspection, and in 
the third no examination had been made for twelve 
years. These facts speak for themselves and point their 
own moral, 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a slightly harder 
tone observable in all directions in the pig-iron warrant 
market last Thursday forenoon, but business was very 
quiet, while the fluctuations in price were confined 
within very moderate limits. Scotch was an idle market 
at 47s. 14d. per ton cash ; Cleveland was done at 40s., and 
hematite iron at 49s. 64d. The tone was rather better in 
the afternoon, and advances of 1d. to 3d. per ton were 
gained. Makers all round were rather firmer in their 
quotations. A large line of Eglinton was reported to 
ave been sold, with the result that the price was raised 
1s. per ton. The closing settlement prices were—Scotch 
iron, 47s. 44d. per ton; Cleveland, 40s. 3d. ; hematite 
iron, 49s. 104d. per ton. A rather better feeling was 
observable in the market on Friday forenoon, but only a 
small amount of business was put through. There were 
plenty of buyers about, but sellers were shy. Advances 
were recorded all round—Scotch 4d. per ton dearer, 
Cleveland about 4d., and hematite iron 5d. per ton 
up. Something like an old-fashioned boom was wit- 
nessed in the ‘‘ring” in the afternoon, business bein 
quite animated in Cleveland and hematite iron, whic 
were not only active, but also strong, the former 
advancing to 40s. lid. cash, and the latter to 
50s. 6d. per ton cash. Scotch iron, however, remained 
stationary at 47s. 5d. per ton. At the close the settle- 
ment prices were—Scotch iron, 47s. 6d. per ton; Cleve- 
land, 40s. 104d.; hematite iron, 50s. 6d. perton. This 
week’s business opened on Monday with a very strong 
tone in all directions, and with nearly the best prices 
maintained up to the finish. There was a considerable 
amount of business done in hematite iron, one operator 
selling round about 10,000 tons. Cleveland advanced in 
price a few coppers, while Scotch was forced up to 
48s. 3d. one month. At the afternoon meeting of the 
“ring” there were more sellers than buyers, and prices 
quite collapsed, chiefly through the tactics of a power- 
ful operator. All the markets were decidedly flat 
and closed at the lowest, the settlement prices being 
Scotch iron, 47s. 44d. ; Cleveland, 40s. 6d.; hematite iron, 
492. 104d. per ton. There was a firmer tone in the market 
yeste oy andalthough no business was done in Scotch pig 
iron, still, in the forenoon, sellers were seeking an advance 
of 14d. per ton, and in the afternoon an advance of 6d. 
per ton over their Monday’s closing prices. Buyers’ final 
prices were 5d. per ton up on the day. Cleveland met 
with a similar improvement of 5d. per ton from buyers, 
while sellers were asking 6d. of advance, and for hema- 
tite iron there were buyers at 74d. and sellers at 10d. 
oa ton above Monday night’s closing quotations. 
usiness was done at cash and one month, both 
in Cleveland and hematite iron. At the close the 
settlement prices were—Scotch iron, 47s. 9d. per ton; 
Cleveland, 40s. 104d. ; hematite iron, 50s. 74d. per ton, 
There was a much quieter feeling in the “ring” this 
morning, and a smart drop took place in the price of 
Cleveland and hematite iron. Scotch iron was also 2d. 
r ton easier. No material change in prices was recorded 
in the afternoon. The following are the quotations for 
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several special brands of makers’ iron No. 1: Gartsherrie 
and Summerlee, 57s. per ton; Calder and Glengarnock, 
57s. 6d.; Langloan, 58s. 6d.; Coltness, 59s. ; Shotts 
(shipped at Leith), 59s. 6d. ; Carron (shipped at Grange- 
mouth), 61s. 6d. per ton. There are still 74 blast furnaces 
in actual operation, as compared with 78 at this time last 
year. Last week’sshipmentsof pig iron fromall Scotch ports 
amounted to 6866 tons, against 10,881 tons in the corre- 
sponding week of last year. They included 150 tons for 
the United States, 975 tons for Canada, 175 tons for 
Australia, 300 tons for Italy, 780 tons for Germany, 165 
tons for Holland, 120 tons for Belgium, 275 tons for 
Spain and Portugal, 270 tons for China and Japan, 
smaller quantities for other countries, and 3421 tons 
coastwise, The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
501,678 tons, against 501,498 tons yesterday week, thus 
showing an increase for the week amounting to 180 tons, 


The Local Steel and Malleable Iron Trade.—The recent 
advance in prices rather checked the inquiries for steel, 
but the placing of a number of important shipbuilding 
contracts has had the effect of causing the makers to be 
firmer in their quotations. In some instances up to 
61. 10s. per ton is being got for angle bars, an order for 
1200 tons of which has n placed with the Lanarkshire 
Steel Company of Motherwell. It cannot be said that 
the rise in the price of raw material has brought out 
any great weight of orders in the bariron trade. Some 
of the makers are decidedly short of orders. 


London and Glasgow Shipbuilding and Engineering 
Company, Limited.—The directors of this company have 
just declared a dividend of 5 per cent. for the year ending 
June 30 last. For the preceding six years there was no 
distribution of dividend. A debit of about 4000/. from 
the preceding years (1889-90) has been wiped out, and a 
balance of about 600/. has been carried forward. 


New Shipbuilding Contracts.—There has been quite a 
little boom during the past week in the way of placing 
orders for new shipping. Messrs. Russell and Co., Port- 
Glasgow and Greenock, have received an order from Mr. 
G. M. Steeves, shipowner, Liverpool, to build for him 
another steel sailin ry which is to be larger than any 
other sailing vessel yet built. She is to be of 3200 tons 
register, with a carrying capacity of about 5200 tons. 
Messrs. William Hamilton and C'o., Port-Glasgow, have 
contracted with Messrs. W. and J. Crawford, Greenock, 
to build a steel sailing ship of 3600 tons deadweight 
carrying capacity. This vessel will be built in the 
yard which: they recently acquired from Messrs. John 
Reid and Co.’s trustees, and for the same owners 
they have another vessel on the stocks in their east 
yard. For Messrs. M‘Lay and M(‘Intyre, Glas- 

ow, Messrs, Alexander Stephen and Sons, Lint- 

ouse, have contracted to build a steel steamer of 3000 

tons. An order for a steamer of 2000 tons has been placed 
with a Dumbarton firm. This vessel is on Russian 
account, Messrs. Barclay, Curle, and Co., Glasgow and 
Whiteinch, are to build a four-masted steel sailing 
ship for Messrs. W. Letham and Co., Greenock. 
Messrs. Charles Connal and Co., have contracted to 
build a large steel sailing ship. A  four-masted 
steel sailing ship of 2175 tons net register, and to 
carry 3600 tons deadweight, is to be built by Messrs. 
Russell and Co. for Messrs. John A. Walker and Co., 
Glasgow. She is to be built above Lloyd’s requirements 
for the 100 Al class, and with a full outfit. The most 
important of the week has been booked by Messrs. Scott 
and Co., Greenock. It is an order for four steel screw 
steamers each of 3600 tons for Mr. Alfred Holt, of Liver- 
»001, on account of the Ocean Steamship Company, and 
or the China trade. They are to be fitted with triple- 
expansion engines each of 2000 indicated horse-power, 
which will also be supplied by the builders, 


The Fairfield Shipbuilding and Enginecring Company. 
—Mr. Francis Elgar, LL.D., who has resigned his post of 
Director of Her Majesty’s Dockyards, will shortly rejoin 
the board of the Fairfield Shipbuilding and Engineering 
Company as the naval architect and director in London. 
He was one of the orginal directors of the company, and 
resigned that position when he took office at the Ad- 
miralty. 


New Harbour in Moray Firth.—Messrs. D. and J. 
Stevenson, civil engineers, Edinburgh, have prepared 
plans for a proposed new harbour in the Moray Firth, 
near Banff. The design gives a depth of water at the 
entrance of 8 ft. at low water, and a length of quay of 
240 ft., with from 10 ft. to3 ft. of water a tock it at 
the lowest tides. The cost is estimated at about 9000/. 


Ardrossan New Docks.-—It is intended to have a formal 
opening of these extensive docks towards the end of next 
month. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change at the weekly market was not large, but 
affairs were pretty cheerful, and though there was not a 
great deal of business done inquiries were reported to be 
numerous and a few fairly large parcels of iron changed 
hands. Several buyers were rather anxious to enter into 
contracts, but sellers were in no hurry to do business. 
Makers, nearly all of whom booked a good few orders last 
week, were very indifferent about selling their produce. 
At the opening of the market No. 3g.m.b. was quoted 
40s. 6d. for prompt f.o.b. delivery, and a few lots were 
sold at that figure. As the day advanced the figure 
stiffened a little, and at the close of the market there were 
few sellers willing to accept less than 40s, 9d. for the 





ruling quality, For delivery of No. 3 to the end of 
the year there were makers willing to do business at 
40s. 6d. The lower qualities of pig iron were in good 
demand and quotations were a shade better than when 
we last reported. No. 4 foundry was up to 38s. 6d., with 
one or two sellers asking 39s., and grey forge was quoted 
37s. to 37s. 3d. Middlesbrough warrants opened at 
40s. 5d. and closed firm at 40s. 10d. cash buyers. To- 
day our market was rather quiet and 7. little iron 
changed hands. Quotations were easier. The general 
figure for prompt No. 3 was 40s. 6d. Middles- 
brough warrants closed 40s. 44d. cash buyers. Hema- 
tite pig iron continues stiff. Local brands are very scarce 
and cannot be obtained for immediate delivery, and for 
delivery over next month 49s, 6d. and 50s. is quoted for 
Nos. 1, 2, and 3. The Spanish ore trade keeps steady. 
Rubio is 13s. ex-ship Tees. 


Manufactured Iron and Steel.—We are glad to be able 
to report some improvement in these two important 
branches of the staple industry. There is more doing in 
the finished iron trade and inquiries are said to be rather 
numerous. Common bars are 5/. 10s., ship plates 5/. 10s., 
and ship angles 5/. 5s.—all less the customary discount 
for cash. Fortunately Messrs. Bolckow, Vaughan, and 
Co. have succeeded in securing orders for steel rails, 

lates, and sleepers, and have reopened their Eston Steel 
Vorks. Whilst these huge works have been standing 
there has been a great deal of distress in Eston and 
Grangetown, and it was found necessary to open a fund 
for the purpose of feeding the hungry children. The 
tradesmen at Eston have also been seriously affected by 
the stoppage of work at the steel works. Messrs. Bolckow, 
we understand, have now orders which will keep them 
retty well going for five or six weeks, and it is to be 
Scoak that other contracts will be secured ere long. Ship 
plates have advanced to 6/. and ship angles to 5l. 15s., 
th less 24 per cent. Heavy sections of steel rails remain 
at 4/. net f.o.b. at works, 


Proposed New Shipbuilding Yard for Hartlepool.—At 
yesterday’s meeting of the Hartlepool Port and Harbour 
Commissioners under the presidency of Sir William 
Gray, a communication was read from the department of 
Woods and Forests in reference to an application which 
had been made by a syndicate at Hartlepool for permis- 
sion to use the south foreshore of the channel at Hartle- 
pool, near the ferryboat landing, for shipbuilding pur- 
poses. Plans of the proposed yards were also submitted, 
and it was understood that the proposed yard was in- 
tended for the construction of small vessels such as fishing 
craft, steam trawlers, &c. Major Ropner pointed out 
one or two objectionable features in the plans, remarking 
that whilst the commissioners had no desire to throw 
obstacles in the way of the further development of the 
port, they must take care that the navigation of the 
channel was not impeded in any way. The plans were 
ultimately referred to the resident engineer, Mr. W. 
Belk, who will report to the next meeting of the Board. 

A Middlesbrough Shipyard Destroyed by Fire.—Yester- 
day a disastrous fire occurred at the shipbuilding yard of 
Messrs. Craggs and Sons, Middlesbrough. The whole 
place was completely gutted. 








NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Irun.—The shipments of coal from 
the four principal Welsh ports in August were as follows : 
Cardiff—foreign, 759,760 tons; coastwise, 98,975 tons. 
Newport—foreign, 137,086 tons ; coastwise, 84,217 tons. 
Swansea—foreign, 71,949 tons; coastwise, 51,736 tons. 
Llanelly—foreign, 12,648 tons ; coastwise, 6966 tons. The 
shipments of iron and steel were: Cardiff, 5845 tons; 
Newport, 3613 tons; Swansea, 146 tons; Llanelly, nil 
—total, 9604 tons. Theshipments of coke were: Cardiff, 
7699 tons; Newport, 67 tons; Swansea, 514 tons; 
Llanelly, ni/—total, 8280 tons. The shipments of patent 
fuel were: Cardiff, 26,592 tons; Newport, 5600 tons; 
Swansea, 32,907 tons; Llanelly, ni/—total, 65,099 tons. 
The aggregate shipments of coal from the four ports in 
the first eight months of this year were: Cardiff, 7,706,908 
tons ; Newport, 1,896,246 tons ; Swansea, 1,079,595 tons ; 
Llanelly, 148,020 tons—total, 10,830,769 tons. The 
aggregate shipments of iron and steel were: Cardiff, 
44,921 tons ; Newport, 37,147 tons; Swansea, 3832 tons; 
Llanelly, ni/—total 85,900 tons. The aggregate shipments 
of coke were: Cardiff, 66,642 tons ; Newport, 856 tons ; 
Swansea, 10,831 tons—total, 78,329 tons. The aggregate 
shipments of patent fuel were: Cardiff, 196,704 tons; 
Newport, 33,425 tons; Swansea, 244,0224 tons—total, 
474,151 tons. 


Dockyard Wages.—With reference to certain proposals 
made from Portsmouth Dockyard in regard to the mini- 
mum pay of certain classes of workmen as arranged in 
connection with the recent increases of pay, it has been 
decided that the two lower rates for both ship and engine 
fitters, ironfounders, patternmakers and _ boilermakers, 
and the 5s. 8d. and 5s. 4d. rates for copper smiths, all on 
the hired list, be joined together as the remainder of each 
trade, and that instead of having ‘‘ remainder 5s. 4d.,” it 
should be “‘remainder not exceeding 5s. 8d.,” and for 
hired shipwrights ‘‘ remainder not exceeding 5s. 2d.” 


The Severn.—The Gloucestershire County Council held 
a special meeting on Saturday to consider a notice by the 
Severn Commissioners of their intention to dredge and 
deepen the Severn at and near Hawbridge. The chairman 
moved that the council give notice to the commissioners 
that the works descri in their notice would, in their 
opinion, endanger the safety of the Haw Bridge, and that 
they were not to proceed until _—- works had been 
on to the satisfaction of the highways committee. 

his was agreed to. 


A Large Travelling Crane.—Messrs. Stothert and Pitt, 


Limited, Bath, have just completed a large travellin 

crane. It has been constructed for the Admiralty, an 

will be sent to Peterhead, N.B., where a harbour of 
refuge is being made. The crane will lift and place great 
blocks of concrete. Its working load is 50 tons, but it 
will swing 624 tons round the circumference of a circle 
200 ft. in diameter. he machine is self-propelling. 
The crane, which weighs about 500 tons, is built of mild 
steel of high quality. 


Death of Mr. R. Sennett.—The death is announced of 
Mr. R. Sennett, ex-engineer-in-chief of the Navy, at the 
early age of 44. It will be remembered that about two 
years since Mr. Sennett resigned his position as head of 
the engineering branch of the Navy to become manager 
of the works of Messrs. Maudslay, Sons, and Field. For 
some time past Mr. Sennett’s health had given anxiety to 
his friends, and acting on medical advice he recently 
sought to repair his strength by a trip to the Cape of 
Good Hope, but the voyage did not prove beneficial, and 
he returned home weaker than when he left England. 
His death, therefore, was not altogether unexpected. 


North Navigation Collieries, Limited.—The report of 
the directors states that the net profits for the half-year 
were 19,837/. 8s. 8d., to which is to be added 6576l. 4s. 
brought forward from the previous half-year, making 
26,4137. 12s. 8d. for disposal. The directors recommend 
that a dividend at the rate of 10 per cent. per annum be 
paid on the amounts called up from time to time on the 
preference shares, and a similar dividend of 10 per cent. 
on the ordinary shares (together absorbing 20,333/. 6s. 8d.), 
that 30002. be applied towards improving the company’s 
ene and that the balance of 3080/. 6s. be carried 

orward. 

Lynton and Lynmouth Cliff Railway.—New machinery 
for the Lynton and Lynmouth Cliff Railway has arrived 
and will be brought into use in about a month. 








Pactric Recorp Broken.—The Pacific Mail Steam- 
ship Company’s steamer China has broken the record 
from Yokohama to San Francisco, making the voyage 
in 12 days 12 hours. If the proper connections are made, 
the Chinese mail will be landed at Queenstown 22 days 
after leaving China. 





Lonpon Water Suppiy.—A report just issued states 
that the daily supply in July was 193,615,074 gee, or 
33.74 gallons per sd per head of population for all pur- 

es. There was taken from the a 54.44, from the 
ee 28.30 per cent., from springs and wells 17.23, and 
from eal for non-domestic purposes .03. From the 
statement given by Dr. E. Frankland, in his report for 
the month, page 13, it appears that organic carbon was 
present in the samples of water analysed by him, in pro- 
portions ranging for any unit of weight from 0.047 units 
to 0.141 units in every 100,000 units of the water. The 
chemists carrying out analyses for the water companies 
show by their results proportions of organic carbon 
ranging from 0.060 units to 0.142 units in every 100,000 
units of the water. The proportions of brown tint in 
samples observed in a 2-ft. tube, ascertained by their 
comparison with a standard tint of brown opposed to 
20 mm. in thickness of blue tint, inthe manner described 
in the report for October, 1887, ranged from 3 mm. to 
12mm. The Grand Junction Oompany are constructing 
two filter beds at Hampton, having a surface area of 
6 acres. One of these filters has been completed and 
taken into use. 





GuiLtprorD SEwacE Scuemg.—A public inquiry was 
held at Guildford on the 9th inst. by Mr. Arnold Taylor, 
of the Local Government Board, on the application 
of the Guildford Town Council for sanction to borrow 
35,000l. for purposes of sewerage and sewage disposal 
works. The town clerk, who = in support of the 
application, said the matter h en very carefully con- 
sidered by the Town Council for several years in order 
that the sewage might be disposed of without nuisance 
toanybody. So — ago as 1888 they appointed a com- 
mittee which visited many places where sewage works 
were in operation, and came to the conclusion that the 
sewage should be dealt with by the system of the Inter- 
national Water and Sewage Purification Company, which 
they saw in successful operation at Acton. Under that 
system the sewage is first treated in precipitation tanks 
with ferozone to remove the solids, and is then passed 
through polarite beds, such as are in successful use at 
Acton, Hendon, and other places. These polarite beds 
have a remarkable effect in rapidly oxidising the organic 
matter in solution, and analyses show that this process 
produces a much purer effluent than can be obtained by 
any other process. Mr. C. Nicholson Lailey, C.E., of 
Westminster, as well as other engineers (several of whom 
recommended the International process) prepared plans 
for the scheme, and Mr. Lailey’s oa were finally 
selected and accordingly adopted te the Sanitary Autho- 
rity. Alarge landowner having a residence near the 
proposed outfall works, engaged Mr. Baldwin Latham 
to consider whether the purification works as recom- 
mended by Mr. C. N. Lailey were likely to cause a nui- 
sance, and it was —— that he had no hesitation in 
saying that works of this character, if properly designed 
and carried out and attended to, could be made satisfac- 
torily to deal with the sewage without the slightest nui- 
sance evenontheland itself. SirJ. Bazalgette alsoreported 
in favour of the scheme. The inspector expressed his 
entire nag of the scheme, stating that it was neces- 
sary to have the best system because the effluent dis- 
charged into the River Wey would ultimately reach the 
Thames above the water companies’ intake. It is in- 





tended to proceed with the scheme without delay. 
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AUTOMATIC COAL FEEDING ARRANGEMENT. 
THE ANTI-FRICTION CONVEYOR AND GRINDING MACHINERY CO., LD., LONDON. 


Fig.). Kg.2, 





THE common objection to automatic stoking is that 
more labour is required to raise the coal to the hopper 
of the stoker than would suffice to put it into the 
boiler furnaces direct. This difficulty has led to the 
use of conveyors for taking the coal from the coal 
store to the hoppers, and we now illustrate an arrange- 
ment, manufactured by the Anti-Friction Conveyor 
and Grinding Machinery Company, Limited, of 16, 
Mark-lane, London, E.C., by which the coal is auto- 
matically conveyed from a barge on a canal or river to 
the store bin, so that hand labour is almost entirely 
dispensed with. The device consists of an elevator 
mounted ona swinging arm as shown in the engravings, 
Figs. land 2. This arm can be raised or lowered by 
tackle so that the boot of the elevator can be brought 
on a level with the water, and easily filled by the 
bargemen. A spout at the top of the elevator delivers 
the coal into the store bin, as shown in Fig. 2. An anti- 
friction conveyor at the bottom of this bin carries the 
coal to the boot of a second elevator, which lifts it to 
a second conveyor leading to the hoppers of the stokers. 
It will be seen that the only hand labour required 
is that of filling the boot of the first elevator, and as 
this is on a level with the barge the work is light. 





SEAGOING TORPEDO BOAT FOR THE 
BRAZILIAN NAVY. 

On page 333 we give an illustration taken from a 
model of a seagoing torpedo boat built by Messrs. 
Jot Theenyeres and Co. for the Brazilian Govern- 
ment. This vessel is the second of the kind built 
for the same order. These boats are very similar 
to others recently built by the same firm for the 
Argentine Government. The latter vessels, however, 
had three guns for 18-in. torpedoes, in place of four 
guns for 14-in. torpedoes as in the Brazilian vessels. 
The dimensions and leading particulars of these 
vessels are: Length, 150 ft. ; beam, 14 ft. ; draught, 
5 ft. 34 in. (extreme). The hulls are divided into 
several water-tight compartments, and are fitted with 
powerful ejectors for keeping the compartments clear 
of water, in the event of their being damaged through 
collision or other cause. The vessels are fitted with 
Thornycroft’s patent system of double rudders, by 
means of which the manceuvring powers of the vessels 
are greatly increased, and which, in conjunction with 
the guard, form a protection to the propellers from 
floating obstructions. 

The machinery consists of two sets of triple-com- 
pound condensing engines for driving twin screws, and 
two Thornycroft water-tube boilers. We understand 
that this boiler is giving great satisfaction ; that alto- 
gether boilers representing over 60,000 indicated horse- 
power are at work or under construction for the navies 
of Great Britain, Denmark, France, Spain, Argentine, 
Brazil, India, and the United States. 

The combined heating surface of the two boilers is 
4132 square feet, and the grate surface 75.5 square 
feet. ‘The armament consists of two launching tubes 
fixed in the bow, and two training tubes on deck, 
suitable for discharging the 14-in. Whitehead torpedo 
by means of gunpowder impulse fired by electricity. 
The deck guns, which are mounted on racers, are 
placed in independent positions, as it is thought that 
there is less probability of both being injured by a 
single shell when so separated. The other two guns 
which are placed under the deck in the bows are so 
mounted that they can be run out through ports, 
which close flush with the boat’s side when the tubes 
are housed. In order to prevent water from entering 
the vessel when these ports are opened a water-tight 
flat is worked from the collision bulkhead to the stem 











just below the sills of the ports. The water comin 
in upon this flat runs off through scuppers provide 
for the purpose. The tubes slide in stuffing-boxes in 
the bulkhead and are run in and out by screw gearing 
worked from the torpedo room. here are two 
3-pounder quick-firing Nordenfelt guns mounted on 
recoil carriages. 

The builders had guaranteed a speed of 25 knots on 
the measured mile and 24 knots on a two hours’ con- 
tinuous trial. The steam pressure had been fixed in 
the contract at 200 lb., and with the first of these 
boats which was tried on May 26th at this steam pres- 
sure, the speeds obtained were 25.086 knots on the 
mile and 24.14 knots on the two hours’ trial. This 
was with a load of 19 tons on board. Having proved 
that they could fulfil their contract at the guaranteed 
vanes the firm obtained permission in the second 

at to raise the steam pressure to 210 lb. ; the engines 
and boilers having been tested with water to the usual 
Admiralty margin above the pressure named. A 
slight increase in the pitch of the screws was made at 
the same time, and the results on the second boat’s 
trial, made on the 2nd of July, were as follows : 


Six Runs on the Mile. 
Meste Mean Revolutions 


r Mile. 
First run, with tide ... 27.692 Py065.5 
Second run, against tide 23.529 1289 
Third run, with tide ... 28.346 1064 
Fourth run, against tide 23.377 1290.5 
Fifth run, with tide ... 28.346 1062.5 
Sixth run, against tide 23.529 1282.5 


The mean of these speeds computed by the Ad- 
miralty formula is 25,858 knots ; and the mean number 
of revolutions required to do a nautical mile was found 
to be 1165.4. On the two hours’ continuous trial the 
speed attained was 25.387 knots per hour. The latter 
speed was ascertained by dividing the total number of 
revolutions made during the run by the number re- 
quired to complete one knot in still water as previously 
ascertained by the six runs on the measured mile. The 
two hours’ trial commenced at 1.18 p.m., and exactly 
at 3.18 p.m. it was found that 59,174 revolutions had 
been made. This divided by 1165.4, the number of 
revolutions required to give one knot, gives a quotient 
of 50.775, which was the number of nautical miles run 
during the two hours. This method of running a con- 
tinuous trial precludes the possibility of errors in com- 
puting distances or in making tide allowances, disturb- 
ing factors which have to be considered when the 
speed is measured by the distance run from point to 
point on the coast. We have no hesitation in saying 
that the speeds, measured on the latter plan, attri- 
buted to some vessels tried abroad—and probably in this 
country too—are utterly fallacious. Messrs. ‘Thorny- 
croft pHa that the distance of 50.775 nautical miles 
has never before been covered in two consecutive hours 
by any other vessel tried under equally stringent con- 
ditions. It should beadded that during the run steam 
was reported to be blowing off at both boilers and the 
pressure of 210 lb. was maintained with ease with a 
pressure in the stokehold of no more than 1} in. to 
2 in. of water. The indicated horse-power developed 
on the trial of June 2 was 1800. It will be seen, 
therefore, that the heating surface per unit of power at 
this rate of steaming was 2.3 square feet. Such a 
liberal amount of heating surface well accounts for the 
easy steaming of the boilers. 

The fuel economy was measured on a run of six 
hours’ duration at a speed of 10 knots per hour when 
it was found that 1.393 lb. of coal (Nixon’s Navigation) 
was burned per indicated horse-power per hour, This 





trial was made with one boiler only under steam, and one 
screw in operation, the other being disconnected and 
allowed to revolve. It was found, as doubtless was 
expected, that a more economical result could be ob- 
tained in this way than if both sets of engines were 
used. The large load factor in the one set of engines, 
and the consequent increased efficiency, more than 
counterbalances the drag of the idle screw, and the 
slight angle of helm required to keep a straight course. 

A word or two may be added about the Thornycroft 
double-rudder system. The rudders, as our readers 
are aware, are placed beside each other, that is, in an 
athwartship line. They are arranged so as to partly 
surround the screws. The rudders do not trail in a fore- 
and-aft line, the after edges being closer together than 
the forward edges. The most desirable angle to be 
formed by the planes of the rudders was ascertained 
by preliminary experiments upon the measured mile ; a 
number of runs being made at different angles until it 
was found that the maximum speed had been reached. 
When properly set in this way the rudders con 
tribute a slight propelling effect which is sufficient to 
counterbalance their own surface resistance. The 
high velocity of the water passing between them 
causes a reduction of pressure on the internal sur- 
faces; and the excess of pressure on the outsides, 
acting upon the inclined surfaces, gives a small com- 
ponent of thrust in the direction of the advance of the 
vessel. The metacentric height of the boats is 1.94 ft., 
and when turning at full speed, with rudders hard 
over, the inclination of the vessel from the upright is 
not great. 

On the first trial the Brazilian Government was 
represented by Baron da Corumba, Sir Nathaniel 
Barnaby, K.C.B., and the officers of the Brazilian 
Naval Commission ; Mr. Donaldson and Mr. 8S. W. 
Barnaby representing the contractors. On the second 
trial the same persons were present excepting that 
Lieutenant da Silva Maia was in place of Baron da 
Corumba, and Mr. Riley, chief engineer, R.N., of 
the Controller of the Navy’s Department, repre- 
sented the Admiralty. 

In conclusion, it only remains for us to congratulate 
Messrs. Thornycroft on the successful results attained 
with these boats. It is now just four years since the 
firm made the best recorded speed for a torpedo boat 
with the Ariete, a vessel they built for the Spanish 
Government. It will be remembered that that remark- 
able vessel made a speed at the rate of just over 
26 knots per hour on her six knots’ run. The Ariete 
was 2 ft. 6 in. shorter than the Brazilian boats but of 
the same beam. The Ariete has the same form of stern 
as the boats now under notice, and was also a twin- 
screw vessel. She had two cylinder compound engines 
—not triple-expansion—and the collective indicated 
horse-power at full speed was 1550, with a boiler pres- 
sure of about 140 lb. The draught of water was 5 ft., 
or about 34 in. less than that of the Brazilian vessel 
especially under notice, which carries a heavier arma- 
ment, as well as a greater weight of machinery. 
The Ariete steamed 24.9 knots on her two hours’ 
trial. It will be seen, therefore, that Messrs. Thorny- 
croft have—with a slightly longer boat however— 
surpassed themselves on the longer distance, but 
have not quite reached their former very high 
standard on the six knots’ run. No doubt the great 
speeds reached by Messrs. Thornycroft’s vessels are 
largely due to the extra lightness of the Thornycroft 
pipe boiler. Mr. Thornycroft has informed us that 
68 indicated horse-power may be obtained per ton of 
boiler, including all fittings, mountings, water pipes, 
donkey, spare gear, and funnel. The locomotive type 
of boiler in their torpedo boats would only give off 
48 indicated horse-power to the ton; the boilers of 
the Anson generate steam for 21.3 indicated horse- 
power per ton, whilst the boilers of merchant steamers, 
the P. and O. steamers being taken as examples, give 
16.6 indicated horse-power per ton. A full and illus- 
trated description of the Ariete will be found in our 
issue of July 15, 1887, whilst her boilers were illus- 
trated and described in the following issue. Further 
particulars of the Thornycroft boiler will be found in 
a paper by Mr. Thornycroft which was published in 
our issue of April 26, 1889. 








INDUSTRIAL NOTES. 

Dvurinea the past week theproceeding of the Trades 
Union Congress (referred to more especially in another 
column) overshadowed all other industrial questions, 
and, in some instances, absorbed them. ‘The carpen- 
ters and joiners’ strike in London continues, the men 
declaring their intention of standing firm until their 
demands are conceded. Eighty-four firms have locked 
their men out, but some of the smaller firms, not con- 
nected with the Master Builders’ Association, have 
conceded the terms asked for. The master builders 
have now declared their intention to import foreign 
workmen, on the ground that ‘‘ the pickets forcibly 
prevent them from keeping the English and Scotch- 
men whom they have engaged.” Should this threat 
be carried out English workmen will be able to test the 
sincerity of the expressions of ‘solidarity of work- 
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men all over the world,” proclaimed at the various 
international congresses during the last thirty years. 
It is to be hoped that any attempt to import foreign 
workmen will be abandoned, as it will only embitter 
the contest, and produce no good results to the master 
builders. The last attempt of the kind was a failure, 
entailing great expenses and ending in great loss to all 
concerned. The strike of about 700 fruit-porters at 
the Thames-street market was not with respect to pay, 
but against the priority given to the ‘‘ fellowship por- 
ters,” who hold their charter under the Common Council 
of London. It was, in a sense, a strike of casual por- 
ters against a kind of union of the older sort, the com- 
plaint being of the partiality in the distribution of 
work, The differences were settled on Saturday last, 
the men resuming their labour. Among a section of 
the dock labourers tere are signs of discontent with 
the union, or its officials, and some are demanding a 
reconstitution of the union, Meanwhile the ‘‘ Labour 
Union” and the ‘‘ Labour Emancipation League” are 
combining together for a common purpose, namely, of 
formulating a political programme on labour lines for 
the approaching general election. The idea is to esta- 
blish a labour party, outside the political parties in the 
State. 

The monthly report of the Amalgamated Society of 
Engineers for September says: ‘‘The returns this 
month from our branches give in detail proof of the 
certainty that trade is on the decline, that is, com- 
paratively speaking, inasmuch as for several months, 
month after month, the number of members on dona 
tion has increased.” To this gradual decline the pre- 
sent is no exception. The total on donation given is 
2587, in the previous month it was 2213, increase 374. 
The number on the sick list has decreased, but there is 
a slight increase on superannuation. The total 
membership of the society has now reached 70,260 
members, all of whom are urged to do their best to 
secure work for those unemployed whenever a vacancy 
occurs in any firm. The report gives particulars of 
the settlement of the strike at the Thames Iron Works, 
the terms of which were given in Industrial Notes last 
week. The strike at Dartmouth is also reported as 
settled, but the strikes at Messrs. Samuda’s Ship- 
building Yard on the Thames, at Messrs. Kynoch and 
Co.'s, Birmingham, and at the Great Northern Rail- 
way shops at Belfast and Dundalk are still pending. 
The society has voted a levy of 3d. per member in 
support of members of their own trade by a majority 
of 6520, a vote for a penny levy weekly being lost by 
a majority of 522, The report is somewhat severe 
upon another society, whose members refused to come 
out on strike at the Thames Iron Works, when the 
members of eight other societies struck work, but any 
kind of reprisal is deprecated. The American and 
Canadian report states that there is no change in the 
state of trade, though fewer men are on donation than 
during the preceding month. Very few particulars 
are given as to the Australian branches, the state of 
trade not being even mentioned. The engineering 
firms, and other firms where engineers are employed, 
in the Stockport district, have conceded the 53 hours 
per week. Fourteen members are nominated for 
general secretary and eleven members for the offices of 
assistant secretaries, in addition to the three present 
holders of the offices ; several of those nominated for 
the latter declined, The members have voted for an 
additional assistant by a majority of 7881; this will 
make the fourth permanent assistant secretary in the 
office. 


The report of the Ironfounders’ Society for Sep- 
tember states that the returns from the ‘‘ branches 
this month do not show that work is quite as plentiful 
as it has been during the last two or three years, but, 
on the whole, trade may be considered fairly good.” 
An analysis of the figures shows that this is so gene- 
rally, but there is an unmistakable sign of decline in 
this branch of trade. The tctal number of places in 
which trade is reported to be very good, good, mode- 
rate, &c., to slack, is 100; last month 103 ; the total 
working in the 100 places this month is 12,596; last 
month 13,113. The places reported to be very slack, 
very dull to bad, and very bad, is 19 this month, 14 
last month; the total number of members in the 19 
places was 2482; in the 14 places last month 1852. 
Those figures are, however, rather indicative of the 
real state of trade, than of the condition of employ- 
ment, for the total increase out of work was only 43 
on donation—total this month, 718; last month, 675. 
The total increase on the funds, including sick and 
superannuation, was only 56, not one being in receipt 
of strike pay. The cash balance stands at 51,412/., 
the increase on the month being 1219/. 10s. The in- 
crease is nearly 10,000/. over this time last year. The 
total number of members is 15,078, increase over Sep- 





tember, 1890, of 629. The society has by vote deter- 
mined to leave the Federation of the Iron Trades, 


thus following the example of the Amalgamated 
Society of Engineers. The decision was given by a 
majority of 5292 votes, The executive of the union 


have declined to fill up the schedules of the Labour 





Commission, and express the hope that branch officials 
will do the same. The proposal to sectionise the 
members of the society, which had been advocated 
lately, has been abandoned, the members having by 
vote decided against it. Other proposals are being 
dealt with this week by a general delegate meeting 
from all the districts, the foregoing votes having 
lightened their labours in so far as those questions 
are concerned, The Australian society is proposing 
a scheme of federation with the British society, so 
that the one body shall act unitedly, like the engi- 
neers. At the Labour Congress it is proposed to make 
awards binding in cases of arbitration. 


Throughout the Lancashire district the condition of 
the engineering trades continues to be fairly satisfac- 
tory, all things considered. In most branches indus- 
trial activity is well maintained in all the chief centres, 
the various firms having still, for the most part, well- 
filled order books uncompleted. Notwithstanding the 
fact that the weight of new work coming forward is 
not of that large quantity to replace old contracts, the 
slackening off is not being felt severely in any branch 
of the engineering or cognate trades. A feeling of 
some uncertainty exists as to the future, and there is 
a notion that labour troubles loom in prospect, 
which may cause serious disturbance to trade ; but 
these are mere vague imaginings, without any serious 
foundation in fact. The probabilities are in favour of 
industrial peace in those industries, unless an attempt 
is made to reduce wages—then a great struggle might 
ensue, 

The iron trade of Lancashire is also improving. 
Perhaps the favourable change in the weather has had 
something to do with it, but obviously a better tone 
prevails and prices are firmer. More business has been 
done than of late, particularly in all descriptions of 
raw material. Pig iron has advanced fully 1s, a ton, 
and a moderate weight of business has been done at 
the enhanced rates. The manufactured iron trade has 
also improved, a very firm tone being maintained with 
a hardening tendency in rates, Makers are generally 
well supplied with work to keep the forges fully 
employed, and therefore they are not anxious sellers, 
on do not care to book forward at present rates. All 
this is more or less encouraging. There are no serious 
labour troubles in Lancashire at present. There is a 
dispute ut Denton, but not on a large scale, in which 
the engineers are involved. The stovegrate makers at 
Openshaw are still unsettled, but no new feature has 
cropped up. The men are well supported and show no 
disposition to give way. There are a few disputes 
in the cotton trade and some serious trouble is 
threatened over the question of steaming in the 
weaving sheds. 


The condition of trade in the Sheffield and Rother- 
ham district is again better. There was some uneasi- 
ness about the state of affairs in South America, as 
rather heavy orders were on hand for that part of 
the world, and some of the orders were countermanded. 
But the clouds appear to have cleared away, for fresh 
orders have been received to proceed with the work. 
The orders include railway material, edge tools, files, 
cutlery, and plated goods, to the value of many 
thousands of pounds; some of them were nearly 
mim apie for delivery. The makers of Bessemer 
steel, 
material, are fairly well off for work, some firms doing 
more business than for several months past. The 
strike in the stove-grate trade at Ecclesfield, near 
Sheffield, having terminated, the funds available for 
the Openshaw men are thereby increased, as the levy 
imposed upon members in work was sufficient to pay 
all those on strike in three districts, including the 
two named, and one at Stanningley. There are no 
disputes of any serious charactor in the district just 
now, and there is evidently a feeling in favour of pre- 
serving the status quo, as regards wages. 





During the last few days of the past week the heat 
was so intense that the ironworkers at Warrington 
were unable to endure it at the hot furnaces, and con- 
sequently they left work. The works, at which are 
employed some 2000 persons, were partially stopped 
for some days, the thermometer registering, at one 
time, 83 deg. of heat in the shade. The men de- 
clared it to be unbearable. 





During the examination of the accounts of the 
Tinplate Workers’ Union last week, by the delegate 
—- at Newport, it was discovered that there 
was a large deficiency in the funds. The secretary 
and treasurer gave some explanations, but the auditor 
states that even now there is a deficiency of about 450/. 
The deficiency is not alleged to be fraudulent, but is 
attributed to defective bookkeeping, and possibly to 
payments without vouchers at various times. 

The condition of things at the Eston Steel Works 
was really worse than reported last week, for a com- 
plete stoppage appears to have taken place. A large 
number of workmen were thus thrown idle, and many 
families are declared to be in a destitute condition. 


and the manufacturers of goods from that. 





Yet, taking the district as a whole, the condition of 
trade seems to have improved, for prices have gone up, 
pig iron ls. per ton, hematite iron 1s. to 2s. per ton, 
and shipbuilding iron and steel 2s. 6d. per ton. In 
the Cleveland district the staple trades have improved, 
the prospects being more satisfactory than for some 
time past. Inquiries are said to be numerous, and 
several classes of pig iron are by no means plentiful. 
That increased activity prevails is proven by the fact 
that there is an outcry for trucks, producers finding a 
difficulty in getting the iron produced away from the 
works quickly enough, in consequence of the scarcity of 
trucks. The demand has quickened, and the prices 
have levelled up, stiffening all round. The finished 
iron and steel industries are also better, and there are 
many inquiries, even at firmer rates. Rails are, how- 
ever, slack, even at the low rates quoted. The iron- 
stone miners, it is said, are working badly, and many 
are migrating across the Tees to the coalfields, where 
wages are higher, with house rent and coal free. The 
district is free from serious disputes at present, and 
may remain so for some time if trade revives, and 
there are no reductions in wages, 


1t is said that the reports have exaggerated the con- 
dition of thingsin Workington and the district, by the 
stoppage of the steel mills and blast furnaces; but it 
is admitted that over 2000 men are idle, and that 
the stoppages have affected, and are affecting, the trade 
of West ae generally, and of the port of 
Workington especially, and even the Durham coke 
trade. The worst feature of the case is that there are 
no signs of the restarting of the works; the surplus 
labour will thus be thrown into other districts just at 
a time when trade is slackening in those districts, and 
more particularly in those adjacent to the West Cum- 
berland works, 








The master engineers and master ironmoulders in 
the Todmorden district have conceded the 53 hours 
per week by a friendly arrangement with the trade 
unions of the district. One firm commenced under 
the new system on Saturday last, the others will 
follow during the present week. At Stockport 
also the 53 hours are conceded to the engineers in 
the district. 


The Woolstone Shipbuilding Yard at Southampton 
was somewhat unexpectedly closed last week, whereby 
a large number of workmen, some 1200 men, it is said, 
were thrown out of employment. The alleged cause 
of the stoppage is the recent strikes and other labour 
troubles in the district. The peculiarity of the case 
is that several vessels, ranging from 700 to 2000 tons, 
are in course of construction. The manager of the 
yard has accepted another appointment, a professor- 
ship on naval architecture at Glasgow University. 








A further industrial disaster has occurred in con- 
nection with the iron trade, by the sudden failure of 
a Walsall firm—the New Side Iron Works. The firm 
was mostly engaged in the sheet-iron trade, the works 
comprising four mills and sixteen puddling furnaces, 
the failure being attributed to depression in the iron 
trade. A large number of men are thus thrown out 
of employment. 

The new Admiralty scheme for increasing the pay 
of artisans and labourers in the dockyards will entail 
an increase in the votes of about 90,000/. a year. 
The increased pay is to commence forthwith, and is 
much greater than was at first contemplated by the 
department. These concessions will not cover the 
recent demands of the engineers, but they may avert 
a strike, or postpone it. 


The Labour Party in America have been holding 
their ‘‘ May-day” demonstrations and festivals, which, 
we are gravely told, passed off without disorder. It 
is difficult to understand how it could be otherwise, 
seeing that the labour vote is the most potent in all 
the American States. 

In the Australian colonies the labour question is 
settling down into sober common sense conciliation 
and arbitration. Employers have recognised the 
unions, and now the two parties are engaged in for- 
mulating a scheme whereby the arbitration awards 
shall be regarded as contracts, enforceable at law, on 
either side. Both parties appear to agree in this. 
The success Of the Labour Party in New South Wales 
is applauded here and elsewhere as a great triumph, 
but the real test of its strength and its value to in- 
dustry will be seen when the question of freedom of 
commerce and trade in the colony is discussed and 
voted upon. Sides must be taken on that issue. 





In the mining districts generally labour questions 
have been quiet. For the most part the officers and 
agents have been busy at Newcastle, fighting for the 
Mines Eight Hours Bill, the local matters meanwhile 
taking care of themselves. 

In the South Wales and Monmouth districts the 
men have been enjoying their monthly’ holiday, and 
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having their annual demonstration. In the Neath 
district the coalowners are proposing a 74 per cent. 
reduction in wages, which the men have refused to 
accept. At another colliery the works have been 
stopped in consequence of the stoppage of the tinplate 
trade; there, also, it seems a similar reduction is 
sought to be enforced. 

In the Derbyshire district trade is becoming better, 
more hours are being worked, and the output is larger. 
No serious disputes at present darken the horizon in 
the mining districts of Derbyshire. 

In Lancashire the coal trade is looking up, and 
the general feeling is that there will be no attempt 
to reduce wages in any of the districts. In point of 
fact an announcement to that effect has been made, 
apparently of a more extended character, embracing 
other districts. A dispute is threatened at a colliery 
near Ashworth over the question of weighing versus 
measurement, but it is hoped that the matter will be 
settled amicably, without a strike. 

The announcement of a rise in the price of coal has 
put the miners’ agents on the alert as to a possible rise 
in wages, but no action will be taken until the federa- 
tion has considered the whole matter. Had a sliding 
scale been in existence wages would have gone up. 


In the Somerset and Bristol districts some disputes | p. 


are pending, but it is hoped that the matters will be 
settled without a strike. The questions in dispute 
relate to coal cutting in certain cases, and also to the 
checkweigher in one case. The response to the appeal 
for help for the sufferers at the Malago Colliery has 
been so prompt and generous that it is expected that 
the families will be well provided for. The owners of 
the colliery gave 250/. at once, The mayor of Bristol 
at once opened a fund for the relief of the sufferers by 
the disaster. 








THE BRITISH ASSOCIATION, 
Address to the Chemical Section. 


By Professor W. C. Roperts-Austen, B.C., F.R.S., 
President of the Section. 
(Concluded from page 285.) 

Berork leaving the consideration of questions connected 
with the molecular constitution of metals, I would speci- 
ally refer to the excellent work of Heycock and Neville, 
who have extended to certain metals with low melting 
points Raoult’s investigations on the effect of impurity on 
the lowering of the freezing point of solids. ith the 
aid of one of my own students, H. C. Jenkins, I have 
further extended the experiments by studyin the effect 
of impurity on the freezing point of gold. Tee, by 
adopting ult’s vapour-pressure method, has been led 
to the conclusion that when in solution in mercury the 
atom of a metal is, as a rule, identical with its molecule. 
The important research on the liquation of alloys has been 
extended by E. Matthey to the platinum gold and palla- 
dium gold series, in which the manipulation presented 
many difficulties ; and EK. J. Ball has studied the cases 
aways by the antimony-copper-lead series. Dr. Alder 

right has continued his own important investigation 
pe ternary alloys, and A. P. Laurie has worked on the 
electromotive force of the copper-zine and copper-tin and 
=— series, a field of research which promises fruitful 
results. 

In no direction is advance more marked than in the 
mechanical testing of metals, in which branch of investi- 
gation this country, guided by Kirkaldy, undoubted] 
took the leading part, and in connection with whic 
none and Unwin have established world-wide reputa- 
tions. I would also specially mention the work which 
has been carried on at the Government testing works at 
Berlin under Dr. Wedding, and the elaborate investiga- 
tions conducted at the Watertown Arsenal, Massachu- 
setts, not to mention the numerous Continental testing 
laboratories directed by such men as Bauschinger, Jenny, 
and Tetmajer. Perhaps the most important recent work 
is that described by Professor Martens, of Berlin, on the 
influence of heat on the strength of iron. 

I might have dwelt at length on all these matters with- 
out doing half the service to metallurgy that I hope to 
render by earnestly pleading for the more extended 
teaching of the subject throughout the country, and for 
better laboratories, arranged on the model of engineering 
laboratories, in which the teaching is conducted with the 
aid of complete, though small, * plant.” The Science 
and Art Department has done great and lasting service 
by directing that metallurgy shall be taught practically, 
but much remains to be done. With regard to laboratories 
in works, which are too often mere sheds, placed, say, 
behind the boiler-house, when may we hope to rival the 
German chemical firm which has recently spent 19,000U. 
upon its laboratories, in which research will be vigorously 
conducted? There is hardly any branch of inorganic 
chemistry which the metallurgist can afford to neglect, 
while many branches both of physics and mechanics are 
of utmost importance to him. 

The wide range of study upon which a metallurgical 
student is rightly expected to enter is leading, it is to be 
feared, to diminution in the time devoted to analytical 
chemistry, and this most serious question should be 
pressed upon the attention of all who are responsible for 
the training of our future chemists. There can be no 
question that sufficient importance is not attached tothe 
estimation of “‘ traces,” an analysis being considered to 
be satisfactory if the constituents found add up to 99.9, 
although a knowledge as to what elements represent the 


of the defects in a material than all the rest of the analysis. 
This matter is of growing interest to practical men, and 
may explain their marked preference for chemists who 
have been trained in works, to those who have been 
educated in a college laboratory. 

The necessity for affording public instruction in mining 
and metallurgy, with a view to the full development of 
the mineral wealth of a nation, is well known. The 
issues at stake are so vast, that in this country it was con- 
sidered desirable to provide a centre of instruction in 
which the teaching of mining and metallurgy should not 
be left to private enterprise or even intrusted to a corpo- 
ration, but should be under the direct control of the 
Government. With this end in view, the Royal School 
of Mines was founded in 1851, and has supplied a body 
of well-trained men who have done excellent service for 
the country and her colonies. The Government has re- 
cently taken a step in advance, and has further recog- 
nised the national importance of the teaching of mining 
and metallurgy by ancien that the School of Mines 
shall be incorporated with the Royal College of Science, 
which is, I believe, destined to lead the scientific educa- 
tion of the nation. 

It is to be feared that, if the present prices of metals 
should be maintained, as regards metalliferous mining 
other than that of iron.ores, our country has seen its best 
days, but the extraordinary mineral wealth of our colonies 
has recently been presi s E described by my colleague, 
rofessor Neve Foster, in the inaugural lecture he 
delivered early in the present year on his appointment to 
the chair so long held by Sir Warington Smyth (“‘ Encr- 
NEERING, vol. li., page 200 et seg.). We shall, however, 
be able to rightly estimate the value of our birthright 
when the Imperial Institute is opened next year, and the 
nation will have reason to be grateful to Sir Frederick 
Abel for the care he is devoting to the development of 
this great institution, which will become the visible expo- 
nent of the splendours of our Indian and colonial re- 
sources, as well as a centre of information. 

The rapid growth of technical literature renders it un- 
necessary for a president of a section to devote his address 
to recording the progress of the subject he represents. 
As regards the most important part of our national metal- 
lurgy, this has, moreover, been admirably done by suc- 
cessive presidents of the Iron and Steel Institute, but it 
may have been expected that reference would have been 
made to the main processes which have been adopted 
since Percy occupied this chair in 1849. I have not done 
so, because an enumeration of the processes would have 
been wholly inadequate, and a description of them im- 
—_ in the time at my disposal evertheless, it may 

well to remind the section of a few of the more promi- 

nent additions the art has received in the last half-century, 
and to offer a few statements to show the magnitude on 
which operations are conducted. As regards iron, in the 
last twenty-five years the price of steel has been reduced 
from 55/. per ton to 5l. per ton, but, after giving the 
world the inestimable boon of cheap steel by the labours 
of Bessemer and of Siemens, we were somewhat slow to 
accept the teaching of experiment as to the best method of 
treating the new material; on the other hand, Hadfield 
has brought manganese steel and aluminium steel within 
the reach of the manufacturer, and J. Riley has done much 
to develop the use of nickel steel. 
In the case of copper, we have mainly contributed to 
extraordinary development of wet processes for its extrac- 
tion from poor sulphides, and have met the great demands 
for pure metal by the wide adoption of electrolytic pro- 
cesses, 

As regards the precious metals, this country is well to 
the front, for Great Britain and her colonies produce 
about 38 per cent. of the gold supply of the world ; and 
it may be well to add, as an indication of the scale on 
which operations are conducted, that in London alone 
lton of gold and 5 tons of silver bullion can easily be 
refined in a day. No pains have been spared in perfect- 
ing the method of assay by which the value of gold and 
silver is ascertained, and during my twenty years con- 
nection with the Royal Mint I have been responsible for 
the accuracy of the standard fineness of no less than 555 
tons of gold coin, of an aggregate value of 70,500,000/. 
sterling. Inthe case of the platinum industry we owe 
its extraordinary development to the skill and enter- 

rise of successive members of the firm of Johnson, 

atthey, and Co., who in later years have based their 
operations upon the results of the investigations of 
Deville and Debray. Some indication of the value 
of the material dealt with may be gathered from 
the statement that 24cwt. of platinum may easily be 
melted in asingle charge, and that the firm, in one opera- 
tion, extracted a mass of palladium valued at 30,000/. 
from gold platinum ore actually worth more than a million 
sterling. 

I wish it were possible to record the services of those 
who have advanced metallurgy in connection with this 
Association, but the limitations of time render it difficult 
to do more than refer to some honoured names of past 
presidents of this section. Michael Faraday, president 
of this section in 1837 and 1846, prepared the first speci- 
men of nickel-steel, an alloy which seems to have so pro- 
mising a future, but_we may hardly claim him as a metal- 
lurgist ; nor should I be justified in referring, in connec- 
tion with metallurgical research, to my own master, 
Graham, president of this section in 1839, and again in 
1844, were it not that his experiments on the occlusion of 
gases by metals have proved to be of such extraordinary 
practical importance in conzection with the metallu 
of iron. Sir Lyon Playfair presidec| over this section in 
1855, and again in 1859, is work in connection with 
Bunsen on the composition of blast furnace gases was 

ublished in the report of this Association in 1847, and 

ormed the earliest of a group of researches, amongst 
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which those of Sir Low!hian Bell proved to be of somuch 





importance. The latter was president of this section in 
1889. Sir F. Abel, president of this section in 1877, 
rendered enduring service to the Government by his 
elaborate metallurgical investigations, in connection with 
materials used for guns and Lata as well as for de- 
fensive pre. I will conclude this section of the 
address by a tribute to the memory of Percy. He may be 
said to have created the English literature of metallurgy, 
to have enriched it with the records of his own observa- 
tions, and to have revived the love of our countrymen 
for metallurgical investigation. His valuable collection 
of specimens, made while professor at the Royal School 
of Mines, is now appropriately lodged at South Ken- 
sington, and will form a lasting memorial of his labours 
asa teacher. He exerted very noteworthy influence in 
guiding the public toa just appreciation of the labours 
of scientific men, and he lived to see an entire change in 
the tone of the public press in this respect. In the year 
of Percy’s ft, over this section the Times gave only 
one-tenth of a column to a summary of the results of the 
last day but one of the meeting, although the usual dis- 
course delivered on the previous evening had _ been 
devoted to a question of t importance, *‘ The Appli- 
cation of Iron to Railway Purposes.’ Space was, however, 
found for the interesting statement that the ‘* number of 
Quakeresses who attended the meetings of the sections 
was not a little remarkable.” Compare the slender 
record of the Times of 1849 with its careful chronicle of 
the proceedings at any recent meeting of the Association. 

In drawing this address to a close, I would point to the 
great importance of extending the use of the less known 
metals. Attention is at present concentrated on the pro- 
duction of aluminium, and reference has already been 
made to the Cowle’s process, in which, as in that of 
Héroult, the reduction of alumina is effected by carbon, 
at the very high temperature of the electric arc ; while, 
on the other hand, in the Kleiner and similar processes, 
the electric current acts less as a source of heat than by 
decomposing a fluid bath, the aluminium being isolated 
by electrolytic action ; and doubtless, in the immediate 
future, there will be a rapid increase in the number of 
metallurgical processes that depend on reactions which 
are set up by submitting chemical systems to electric 
stress. Incidental reference should be made to the grow- 
ing importance of sodium, not only in cheapening the 
production of aluminium, but as a powerful weapon of 
research. In 1849, when Percy was president of this 
section, magnesium was a curiosity ; now its production 
constitutes a considerable industry. We may confidently 
expect to see barium and calcium produced on a large 
scale as soon as their utility has been demonstrated by 
research. Minerals containing molybdenum are not rare; 
and the metal could probably be produced as cheaply as 
tin if a use were to Z found for it. The quantities of 
vanadium and thallium which are available are also far 
from inconsiderable ; but we, as yet, know little of the 
action of any of these metals when alloyed with others 
which are in daily use. The field for investigation is 
vast indeed, for it must be remembered that valuable 
qualities may be conferred on a mass of metal by a 
very small quantity of another element. The useful 
qualities imparted to platinum by iridium are well 
known. A small quantity of tellurium obliterates the 
crystalline structure of bismuth ; but we have lost an 
ancient art, which enabled brittle antimony to be cast 
into useful vessels, T'wo-tenths per cent. of zirconium 
increases the — of gold enormously, while the same 
amount of bismuth reduces the tenacity to a very low 
point. Chromium, cobalt, tungsten, titanium, cadmium, 
zirconium, and lithium are already well known in the 
arts, and the valuable properties which metallic chromium 
and tungsten confer upon steel are beginning to be gene- 
rally recognised, as the last Exhibition at Paris abundantly 
showed ; but as isolated metals we know but little of 
them. Is the development of the rarer metals to be left 
to other countries? Means for the prosecution of research 
are forthcoming, and a rich reward awaits the labours of 
chemists who could bring themselves to divert their 
attention, for even a brief period, from the investigation 
of organic compounds, in order to raise alloys from the 
obscurity in which they are at present left. 

It must not be forgotten that metallurgical enterprise 
rests on (1) scientific knowledge, (2) capital, and (3) 
labour, and that if the results of industrial operations are 
to prove remunerative, much must depend on the relation 
of these three elements, though it is difficult to determine 
accurately their relative importance. A modern iron 
works may have an army of 10,000 workmen, and com- 
mercial success or failure will depend in no small measure 
on the method adopted in organising the labour. The 
relations between capital and labour are of so much in- 
terest at the present time, that I do not hesitate to offer a 
few words on the subject. 

Many examples might be borrowed from metallurgical 
enterprises in this and other countries to show that their 
nature is often precarious, and that failure is easily 
induced by what appears to be comparatively slight 
causes. Capitalists might consequently tend to select 
Government securities for investment in preference to 
metallurgical works, and the labouring population would 
then severely suffer. It is only reasonable, therefore 
that if capitalists are exposed to great risks, they should 
in the event of success, receive the greater part of the 
profits. There is a widespread feeling that the interests 
of capital and labour must be antagonistic, and as it is 
impossible to ignore the fact that the conflict between 
them is giving rise to grave apprehension, it becomes the 
duty of all who possess influence to strive not merely for 

ace, but to range themselves on the side of justice and 

1umanity. The great labour question cannot be solved 
except by assuming as a principle that private ownership 
must be held inviolable, but it must be admitted that 
there was a time when capital had become arbitrary and 
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some kind of united action on the part of workmen was | in the levers, of which such gears largely consist; and| Feed Heating.—With the double object of obviatin 
needed in self-defence. If, however, we turn to the|hence in some engines so designed the readings of valve | strain on the boiler through the introduction of the fee 
action of the leaders of trades unions in the recent lament- | settings are no guide as to what occurs when the engines | water at a low temperature, and also of securing a 
able strikes, we are presented with a picture which many | are at work. Though this may be overcome by adding | greater economy of fuel, the principle of previously heat- 
of us can only view as that of tyranny of the most close | weight to the parts, yet when made sufficiently —- ing the feed water by auxiliary means has received con- 
and oppressive kind, in which individual freedom cannot | be perfectly satisfactory the writer ventures to say that | siderable attention, and the ingenious method introduced 
i even recognised. There are hundreds of owners of | the link motion will be the lighter of the two. _.| by Mr. James Weir has been widely adopted. It is 
{ works who long to devote themselves to the true welfare} Crankshaft.—For ordinary mercantile ships the solid | founded on the fact that, if the feed water as it is drawn 
of those they employ, but who can do little against the | crankshaft has become a thing of the past. As now built | from the hot-well be raised in temperature by the heat of 
influence of the professional agitator, and are merely | up of separate pieces shrunk together, the crankshaft is|a portion of steam introduced into it from one of the 
saddened by contact with prejudice and ignorance. sounder and far more reliable, though it is a little| steam receivers, the decrease of the coal necessary to 
believe the view to be correct that some system by which | heavier. enerate steam from the water of the higher temperature 
| the workman participates in the profits of enterprise will| Centrifugal Pumps have been more commonly adopted rs a greater ratio to the coal required without feed- 
afford the most hope of putting an end to labour disputes, | than formerly for circulating purposes, and with great | heating than the power which would be developed in the 
and we are told that profit-sharing tends to destroy the | wisdom, as they offer the advantage of keeping a cool | cylinder by that portion of steam would bear to the 
workmen’s sense of social exclusion from the capitalistic | condenser at all times, and may be used as a powerful} whole power patos ma when passing all the steam 
board, and contents him by elevating him from the pre- | auxiliary in case of ay : through all the cylinders. The temperature of the feed 
carious position of a hi labourer. No pains should} Steam Pipes.—The failures of copper steam pipes on | is, of course, limited by the temperature of the steam in 
therefore be spared in perfecting a system of profit-| board the Elbe, Lahn, and other vessels, have drawn | the receiver from which the supply for heating is drawn. 
sharing. serious attention both to the material and to the modesof | Supposing, for example, a triple-expansion engine were 
Pensions for long service are great aids to patience and | construction of the pipes. The want of elastic strength | working under the following conditions without feed- 
fidelity, and very much may be hoped from the fact that | in copper is an important element in the matter ; and the | heating: Boiler pressure, 150 lb.; indicated a 
strenuous efforts are being made by men really competent | three ollowing remedies have been_proposed, while still | in high-pressure cylinder, 398 ; in intermediate and low- 
: to lead. The report of the Labour Commission which is | retaining copper as the material. irst, in view of the | pressure _——- together, 790; total, 1188; and tempe- 
now sitting will be looked for with keen interest. Watch- | fact that in the operation of brazing the copper may be | rature of hot-well 100 deg. Fahr. Then with feed-heat- 
ful care over the health, interests, and instruction of the | seriously injured, to use solid-drawn tubes. is appears | ing the same engine might work as follows: The feed 
i employed is exercised by many owners of works ; and in | fairly to meet the main dangers incidental to brazing ; | might be heated to 220 deg. Fahr., and the percentage of 
' this respect the Dowlais Works, which are being trans- | but as solid-drawn pi of over 7 in. in diameter are | steam from the first receiver required to heat it would be 
planted into your midst at Cardiff, have | presented | difficult to procure, it a meets the case sufficiently. | 10.88 per cent.; the indicated 
a noteworthy example. Workmen must not forget that | Secondly, to use electri 
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the choice of their own leaders is in their own hands, 
and on this the future mainly depends. ‘‘ We may lay 
it down as a perpetual law that workmen’s associations 
should be so organised and governed as to furnish the 
best and most suitable means for attaining what is aimed 
at, that is to say, for helping each individual member to 
better his condition to the utmost in body, mind, and 
wroperty.” The words will be found in the Encyclical 
totter which Pope Leo XIII. has recently issued on the 
‘Condition af Labour.” To me it is specially interest- 
ing that the Bishop of Rome in his forcible appeal again 
and again cites the opinion of St. Thomas Aquinas, who 
was a learned chemist as well as a theologian. 

Those of us who realise that ‘“‘the higher mysteries of 
being, if penetrable at all by human intellect, require 
other weapons than those of calculation and experiment,” 
should be fully sensible of our individual responsibility. 
Seeing that the study of the relations between capital and 
labour involve the consideration of the complex problems 
of existence, the solution of which is at present hidden 
from us, we shall feel with Andrew Lang that ‘‘ where, 
as matter of science, we know nothing, we can only utter 
the message of our temperament.” My own leads me to 
hope that the patriotism of the workmen will prevent 
them from driving our national industries from these 
shores, and I would ask those to whom the direction of 
the metallurgical works of this country is confided, to 
remember that we have to deal both with metals and with 
men, and have reason to be grateful to all who extend the 
boundaries, not only of our knowledge, but also of our 


sympathy. 


MARINE ENGINEERING. 

A Review of Marine Engincering during the Past Decade.* 
By Mr. ALFRED BLECHYNDEN, of Barrow-in-Furness, 
(Concluded from page 214.) 

Valve Gear.—This subject has received much attention. 
About 1880 Messrs. R. and W. Hawthorn, the firm with 
which the writer was then connected, commenced the use 
of aform of the Hackworth valve gear, of which some 
modification was fitted to nearly all of | their subsequent en- 
gines (ENGINEERING, vol. xxx., page 127). About the same 
time Mr. Joy introduced his valve gear, which is nearly, 
if not exactly, the same in principle as one of the nume- 
rous forms tried by Mr. Charles Brown. The ——- 
and direct advantages were: More nearly mathemati- 
cally accurate distribution of steam, constant lead, and 
fewer parts. ) Y 
advantage of shortening the engine, over the cylinders at 
least, because in their adaptation to the engine the valves 
are removed from the centre line to the front or back, 
whereby also they are rendered more accessible. 

These advantages having turned attention to the matter, 
the forms of radial valve gear became ‘‘legion.” But the 
old-fashioned link motion, theugh it seemed for a time 
likely to disappear, still holds its own, and in all proba- 
bility will continue todoso. In the distribution of steam 
it may not be so mathematically accurate on paper ; but 
practically the effect is, or can be made, as good as with 
the best radial valve gear. It does not give constant lead 
when linking up, but constant lead is not the ideal of per- 
fect valve setting. A constant lead angle of the crank is 
more nearly what is required, for which a diminishing 
lead in the valve with linking up is the necessary condi- 
tion. The old link motion lends itself readily and grace- 
fully to any modifications which may be suggested by 
changes in the condition of working , the radial forms do 
not. Besides this, the link motion admits of simple 





metrical treatment, which is generally understood even | 


in the engine-room, and is consequently a safer arrange- 
ment in the hands of the men found there. For high- 
speed engines the writer has strong objections to radial 
valve gear, as toany motion not the most direct possible. 
It is true such gears are frequently fitted to high-speed 
engines; and in some horizontal engines for the Navy, 
where space was an element of importance, they became 
almost a necessity. But the sudden shocks to which the 
parts are subjected are liable to cause considerable spring 


Hs Paper read before the Institution of Mechanical 
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Indirectly, these valve gears have the | f, 


deposited tubes. At first 
much was promised in this dissin ; but up to the pre- 
sent time it can hardly be regarded as more than in the 
experimental stage. Thirdly, to use the ordinary brazed 
or solid-drawn tubes, and to reinforce them by serving 
with steel cord or steel or copper wire, or looped at in- 
tervals with steel or iron bands. These have been tried, 
and found to answer perfectly. For economical reasons 
connected with winding, as well as for insuring the mini- 
mum of torture to the material during manufacture, it is 
important to make as few bends as possible ; but in prac- 
tice much less difficu’ty has been experienced in serving 
bent pipes in a machine than would have been expected. 

Discarding copper, it has been pro to substitute 
steel or iron. In the early days of higher pressures Mr. 
Alexander Taylor adopted wrought iron for steam pipes. 


cently removed from the vessel for experimental pur- 
poses, and was reported upon b r. Magnus Sandison 
in a paper read before the North-East Coast Institution 
of Engineers and Shipbuilders (Transactions, vol. vii., 
1890-91, page 113). The following is a summary of the 
facts. The pipe was 5 in. external diameter, and 
0.375 in. thick. It was lap-welded in the works of Messrs. 
A. and J. Stewart. The flanges were screwed on and 
brazed externally. The a was not lagged or protected 
in ra f manner. After eight and a half years’ service the 
metal measured where cut 0.32 in.’and 0.375 in. in thick- 
ness, showing that the wasting during that time had been 
very slight. The interior surface of the tube exhibited 
no signs of pitting or corrosion. It was covered by a thin 
crust of black oxide, the maximum thickness of which did 
not exceed ;; in. Where the deposit was thickest it was 
curiously striated by the action of the steam. On the 
scale being removed the original bloom on the surface of 
the metal was exposed. It would thus appear that the 
danger from corrosion of iron steam pipes is not borne out 
in their actual use; and hence so much of the way is 
cleared for a stronger and more reliable material than 
copper. So far the source of danger appears to be in the 
weld, which would be inadmissible in larger pipes; but 
there is no reason why these should not be lapped and 
rivetted. There seems, however, a more promising way 
out of the difficulty, in the Mannesmann steel tubes 
which are now being “‘spun” out of solid bars, so as to 
form weldless tubes. 

Cast steel has been freely used by the writer for bends, 
junction pieces, &c., of steam pipes, as well as for steam 
valve chests ; and except for the fact that steelmakers’ 
promises of delivery are generally better than their per- 
ormance, the result has thus far been satisfactory in all 
respects. These were adopted because there existed some 
doubt at the time as to the strength of gun-metal under a 
high temperature ; and as the data respecting its strength 
appeared of a doubtful character, a series of careful tests 
were made to determine the tensile strength of gun-metal 
when at atmospheric and higher temperatures. The test 
bars were all 0.75 in. in diameter, or 0.4417 square inch 
sectional area ; and those tested at the higher tempera- 
tures were broken while immersed in a bath of oil at the 
temperatures here stated, each line being the mean of 
four experiments, 


TABLE I.—Tensile Strength of Gun-Metal at High 
Temperatures. 
































Composition | Tempera- Tensile Elastic | Elongation 
of ture of Oil Strength per} Limit per in Length of 
Gun- Metal. Bath \Square Inch. {Square Inch, 2 In. 
percent. | deg. Fahr. tons | tons | percent. 
Copper 87 ) 50 12.34 | 838 | 14.66 
in 8 
Zine 34 [ | 
Lead 1§ 400 10.83 | 6.30 11.79 
Copper 87 50 18.86 8.33 20.30 
Tin 8 } 
Zine 5 | 458 10.70 | 7.48 12.43 





The result of these experiments was to give somewhat 
greater faith in gun-metal as a material to be used unde 
a high temperature ; but as steel is much stronger, it is 
probably the most advisable material to use, when the 
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pressure cylinder would be as before 398, and in the 
intermediate and low-pressure cylinders it would be 10.88 
per cent. less than before, or 705, and the total would be 
1103, or 93 per cent. of the power developed without 
feed-heating. Meanwhile the heat to be added to each 
pound of the feed water at 220 deg. Fahr. for ——— 
it into steam would be 1005 units against 1125 units wit 
feed at 100 deg. Fahr., equivalent to an expenditure of 
only 89.4 per cent. of the heat required without feed-heat- 
ing. Hence the expenditure of heat in relation to power 
would be 89.4--93=96.4 per cent., equivalent to a heat 
economy of 3.6 per cent. Ifthe steam for heating can 
be taken from the low-pressure receiver, the economy is 
about doubled. 

Other feed-heaters, more or less upon the same prin- 
ciple, have been introduced. Also others which heat the 


One fitted to the Claremont in February, 1882, was re- | feed 


eed in a series of pipes within the boiler, so that it is 
introduced into the water in the boiler practically at 
boiling temperature ; this is economical however one in 
the sense that wear and tear of the boiler is saved ; in 
principle the plan does not involve economy of fuel. 
Auxiliary Supply of Fresh Water.—Intimately asso- 
ciated with the feed is the means adopted for making up 
the losses of fresh water due to leakage of steam from 
safety valves, glands, joints, &c., and of water discharged 
from the air pumps. A few years ago this loss was 
regularly made up from the sea, with the result that the 
water in the boilers was gradually increased in density ; 
whence followed deposit on the internal surfaces, and 
consequent loss of efficiency, and danger of accident 
through overheating the plates. With the higher pres- 
sures now adopted, the danger arising from overheating 
is much more serious, and the necessity is absolute of 
maintaining the creer | surfaces free from deposit. This 
can be done only by filling the boilers with fresh water 
in the first instance, and maintaining it in that condition, 
Todo this two methods are adopted, either separately 
or in conjunction. Either a reserve supply of fresh 
water is carried in tanks; or the supplementary feed is 
distilled from sea water by special apparatus provided 
for the purpose. 

In the construction of the distilling or evaporating 
—— advantage has been taken of two important 
physical facts, namely: That, if water be heated to a 
temperature higher than that rage prog with the 
pressure on its surface, evaporation will take place; and 
that the passage of heat from steam at one side of a plate 
to water at the other is very rapid. In practice the dis- 
tillation is effected by passing steam, say from the first 
receiver, through a nest of tubes inside a still or evapo- 
rator, of which the steam space is connected either with 
the second receiver or with the condenser. The tempera- 
ture of the steam inside the tubes being higher than that 
of the steam either in the second receiver or in the con- 
denser, the result is that the water inside the still is 
evaporated, and passes with the rest of the steam into the 
condenser, where it is condensed and serves to make up 
the loss. This plan localises the trouble of deposit, and 
frees it from its dangerous character, because an evapo- 
rator cannot become overheated like a boiler, even though 
it be neglected until it salts up solid; and if the same 
precautions are taken in working the evaporator which 
used to be adopted with low-pressure boilers when they 
were fed with salt water, no serious trouble should result. 
When the tubes do become incrusted with deposit, they 
can be either withdrawn or exposed, as the apparatus is 
generally so arranged ; and they can then be cleaned. 
Screw Propeller.—In Mr. Marshall’s paper of 1881 it 
was said (page 476) that ‘‘ the screw = ap er is stilltoa 
great extent an unsolved problem.” is was at the time 
a fairly true remark. It was true the problem had been 
made the subject of general theoretical investigation by 
various eminent mathematicians, notably by Professor 
Rankine and Mr. William Froude, and of special experi- 
mental investigation by various engineers. As examples 
of the latter may be mentioned the extended series of 
investigations on the French vessel Pelican, and the series 
made by Mr. Isherwood on a steam launch about 1874. 
These experiments, however, such as they were, did little 
to bring out general facts and to reduce the subject to a 
practical analysis. 

Since the date of Mr. Marshall’s paper, the literature 
on this subject has grown rapidly, and has been almost 





time necessary to procure it can be allowed, 


entirely of a practical character, The screw has been 
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made the subject of most careful experiments. One of 
the earliest extensive series of experiments was made 
under the writer’s direction in 1881 with a large number 
of models, the primary object being to determine what 
value there was in a few of the various twists which 
inventive ingenuity can give to a screw blade. The 
results led the experimenters to the conclusion that 
in free water such twists and curves are valueless as 
serving to augment efficiency. The experiments were 
then carried further with a view to determine quantita- 
tive moduli for the resistance of screws with different 
ratios of pitch to diameter, or ‘‘ pitch ratios ;” and after- 
wards with different ratios of surface to the area of the 
circle described by the tips of the blades, or “‘ surface 
ratios.” As these results have to some extent been 
analysed and published, no further reference need be 
made to them now. In 1886 Mr. R. E. Froude published 
in the Transactions of the Institution of Naval Architects 
the deductions drawn from an extensive series of trials 
made with four models of similar form and equal dia- 
meter, but having different pitch ratios. Mr. S. W. 
Barnaby has published some of the results of experiments 
made under the direction of Mr. J. I. Thornycroft ; and 
in his paper read before the Institution of Civil Engineers 
in 1890 he has also put Mr. R. E. Froude’s results into a 
shape more suitable for comparison with practice. Nor 
ought Mr. G. A. Calvert’s carefully planned experiments 
to pass unnoticed, of which an account was given in the 
Transactions of the Institution of Naval Architects in 
1887. These experiments were made on rectangular 
bodies with sections of propeller-blade form, moved through 
the water at various velocities in straight lines, in direc- 
tions oblique to their plane faces ; and from their results 
an estimate was formed of the resistance of a screw. 

One of the most important results deduced from experi- 
ments on model screws is that they appear to have practi- 
cally equal efficiencies throughout a wide range both in 
pitch ratio and in surface ratio; so that great latitude 
is left to the designer in regard to the form of the pro- 
peller. Another important feature is that, although 
these experiments are not a direct guide to the selection 
of the most efficient propeller for a particular ship, they 
supply the means of analysing the performances of screws 
fitted to vessels, and of te indirectly determining what 
are likely to be the best dimensions of screw for a vessel 
of a class whose resultsare known. Thus a great advance 
has been made on the old method of trial upon the ship 
itself, which was the origin of almost every conceivable 
erroneous view respecting the screw propeller. The fact 
was lost sight of that any modification in form, dimen- 
sions, or proportions, referred only to that particular com- 
bination of ship and propeller, or to one similar thereto ; 
and so something like chaos was the result. This, how- 
ever, need not be the case much longer. 

In regard to the material used for propellers, steel has 
been largely adopted for both solid and and loose-bladed 
screws ; but unless protected in some way, the tips of the 
blades are apt to corrode rapidly and become unserviceable. 
One of the stronger kinds of bronze is often judiciously em- 
oe for the blades, in conjunction with a steel boss. 

Where the first extra expense can be afforded, bronze 
seems the preferable material; the pte are of a 
reliable character, and the metal does not rapidly corrode ; 
the bronze blades can, therefore, with safety be made 
lighter than steel blades, which favours their springing 
and accommodating themselves more readily to the various 
speeds of the different parts of the wake. This might be 
expected to result in some slight increase of efficiency ; of 
which, however, the writer has never had the opportunity 
of satisfactorily determining the exact extent. Instances 
can be brought forward where bronze blades have been 
substituted for steel or iron with markedly improved 
results ; but in cases of this kind which the writer has 
had the opportunity of analysing, the whole improvement 
might be accounted for by the modified proportions of 
the screw when in working condition. In other words, 
both experiment and practical working alike go to show 
that, although cast iron and steel blades as usually pro- 
portioned are sufficiently stiff to retain their form while 
at work, bronze blades being made much lighter are not ; 
and the result is that the measured or set pitch is less 
than that which the blades assume while at work. Some 
facts relative to this subject have already been given in 
a recent al by the writer (North-East Coast Institu- 
tion of Engineers and Shipbuilders, vol. vii., 1890-91, 
page 179). , 

Lwin Screws.—The great question of twin-screw pro- 
pulsion has been put to the test upon a large scale in the 
mercantile marine, or rather in what would usually be 


Tasie II.—Passenger Steamers Fitted with Twin Screws. 
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termed the passenger service. While engineers, however, 
are prepared to admit its advantages so far as greater 


TABLE IV.—Divensions, InpicateD Horsk-Power, AND CYLINDER CAPACITY OF THREE-STAGE EXPANSION 
ENGINES IN Ning STEAMERS, AND WEIGHT IN RELATION THERETO. 
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Nos. 7 and 8 had navy boilers. No. 9 had three double-ended and two single-ended boilers. 


security from total breakdown is concerned, there is by 
no means thorough agreement as to whether single or | 
twin screws have the greater propulsive efficiency. What | 
is required to form a sound judgment upon the whole 
question is a series of examples of twin and single-screw 
vessels, each of which is known to be fitted with the most 
suitable propeller for the type of vessel and speed ; and 
until this information is available, little can be said upon | 


this is a matter which generally settles itself aright, as 
no shipowner will pay more fora saving in weight than 
will bring in a remunerative interest on his outlay. In 
his paper on the weight of machinery in the mercantile 
marine a Gon a: 
Shipbuilders, vol. vi., 1889-90, page 253), Mr. William 
Boyd discussed this question at some length, and pro- 
posed to attain the end of reducing the weight of ma- 
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the subject with any certainty. So far the large passenger | chinery by the legitimate method of augmenting the speed 


steamers cited in the p ing column have been fitted | 
with twin screws. 
arrangement necessitates a greater weight of machinery. | 
This is not necessarily so however; on the contrary, the | 
opportunity is offered for reducing the weight of all that | 
part of the machinery, of which the weight relatively to | 
power is inversely proportional to the revolutions for a | 
given power. This can be reduced in the proportion of | 
lto /2, that is to 71 per cent. of its weight in the| 
single-screw engine ; for since approximately the same | 
total disc area is required in both cases with similarly | 
proportioned a the twins will work at a greater | 
speed of revolution than the single screw. | 

From a commercial point of view there ought to be 
little disagreement as to the advantage of twin screws, | 
so long as the loss of space incurred by the necessity for | 
double tunnels is not important; and for the larger | 
passenger vessels now built for ocean service the disad- | 
vantage should not be great. Besides their superiority | 
in the matter of immunity from total breakdown, and in | 
greatly diminished weight of machinery, they also offer | 
the opportunity of reducing to some extent the cost of | 
machinery. A slightly greater engine-room staff is neces- | 
sary; but this seems of little importance compared with | 
the foregoing advantages. 

Weight of Machinery relatively to Power.—It is interest- | 
ing to compare the weight of machinery relatively to the 
— developed ; for this comparison has sometinies | 

n adopted as the standard of excellence in design, in | 
respect of economy in the use of material. The prin-| 
ciple, however, on which this has generally been done is 
- to some objections. It has been usual to compare 
the weight directly with the indicated horse-power, and | 
to express the comparison in pounds per horse-power. | 
So long as the machinery thus compared is for vessels | 
of the same class and working at about the same speed of | 
revolution, no great fault can be found; but as speed of | 
revolution is a great factor in the development of power, | 
and as it is often dependent on circumstances altogether | 
external to the engine and concerning rather the speed | 
of the ship, the engines fitted to high-speed ships will | 
thus generally appear to greater advantage than is their | 
due. Leaving the condenser out of the question, the | 
weight of an engine would be much better referred to | 
cylinder capacity and working pressures where these are | 
materially different, than directly to the indicated power. | 
In Table IV. above are given the relative weights | 
of nine triple-expansion engines, according to both | 
modes of comparison ; Nos. 1 to 6 are mercantile engines, | 
and No. 7 to 9 are naval examples. It will be noticed | 
that though the twin-screw engines Nos. 5 and 6 are the | 
same type of engine as the single-screw engines Nos. 1 to 
4, as evidenced by their weights per cubic foot of cylinder | 
capacity, yet their engine-room weights per indicated | 
horse-power are considerably lower by virtue of their 
higher speed of revolution. Comparing its predecessors | 
with No. 9, which is a fair type of a naval engine, it will 
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| on the same basis then, it appears that t 


of revolution and so developing the oe power with 
{smaller engines. This method, whi 
It appears to be a current opinion that the twin-screw | limited by the efficiency of the screw, but may be we 


e promising, is 


with advantage, so long as the increase in speed of re- 
volution involves no such change in the screw as toreduce 
its efficiency as a propeller, But when the point is 
reached, beyond which a further change involves loss of 
propelling efficiency, it is time to stop; and the writer 
ventures to say that in many cargo vessels now at work 
the limit has been reached, while in many others it has 
certainly been passed. ; . 

Economy of Fuel.—Coming to the highly important 
question of economy of fuel, Table V. gives the perform- 
ances of twenty-eight three-stage expansion engines in 
ordinary work at sea. The average consumption of coal 
per indicated horse-power is 1.522]b. per hour. The 
average working pressure is 158.5 1b. per square inch. 
Comparing this working pressure with 77.4 Ib. in 1881, a 
superior economy of 19 per cent. might be expected now, 
on account of the higher pressure ; or taking the 1.828 Ib. 
of coal per hour per indica horse-power in 1881 the 

resent performance under similar conditions should 
1.48 Yb. per hour per indicated horse-power. In 
Table VI. the principal factors in the present perform- 
ance of marine engines are compared with those of 1881, 
and also with those of 1872, as indicated in the Table 
accompanying Sir Frederick Bramwell’s _—- Compared 

e working pres- 
sures have been increased twice in the last ten years, and 
nearly three times in the last nineteen. The coal con- 
sumptions have been reduced 16.7 per cent. in the last ten 
ears, and 27.9 per cent. in the last nineteen. The revo- 
a a per minute have increased in the ratios of 100, 105, 
114 ; and the piston speeds as 100, 124, 140. Although it 
is quite possible that the further investigations of the 
Research Committee on marine engine trials may show 
that the present actual consumption of coal per indicated 
horse-power is understated in Table VI., yet it is hardly 
robable that the relative results will be atfected thereby. 
he returns of the coal consumption have in all cases been 
taken in the same way and on the same basis as for Mr. 
Marshall’s paper in 1881, so that whatever errors may 
affect the returns for the one year are likely to have 
affected those for the other. The probability of error lies 
in the statement of the horse-power indicated, which when 
taken directly from the ship's log is usually in excess of 
that actually indicated continuously ; so that the com- 
parison of coal consumption with power is open to objec- 
tion. 

But there is another method which is less objectionable, 
and from a shipowner’s point of view the better of the 
two, namely, to take the coal burnt as the measure of the 
power expended in propulsion. Thus for similar ships at 
similar speeds the quotient ¥ (displacement*) x speed® + 
coal per day gives a coefficient of performance which 
represents the comparative cost of propulsion in coal ex- 
pended ; and this coefficient for the present year, when 
compared with that for 1881, will show the advance in 





be seen that the engines usually fitted in the merchant | prmeenene / of propulsion, and should include the improve- 
service are about 44 per cent. heavier per unit of cylinder | ments of both ships and machinery. 
capacity than this engine. The low weight per unitof| The tabular statements in Table VII. are from a 
heating surface in Nos. 7, 8, and 9, which is about 22 per | series of reliable examples of performances at sea. If 
cent. less than in the mercantile examples Nos. 1 to 6, is |now the later performance coefficient, 14,810 in 1890 
due tocareful use of material, as well as to the lighter | be compared with the earlier, 11,710 about 1881, it wil 
scantlings adopted for boilers by the Admiralty. | be seen that the relative coal economies are as 79 to 
The pss of saving weight of machinery, so long | 100, or that to-day the coal economy is 21 per cent. 
as it can be done with efficiency, are well known and ac-| superior to that of 1881. Against this comparison an 
knowledged. If weight is to be reduced, it must be done | objection may be raised that the present best practice is 
by care in design, not by reduction of strength, because | here compared with vessels and machinery at work in 
safety and saving of repairs are much more important 1881, which were perhaps by no means the best practice 
than the mere capability of carrying a few tons more of | of that date. This is true; but on the other hand it 
paying load. It must also be done with economy ; but | seems hardly fair to mix up with the existing class of 
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TABLE V.— PARTICULARS OF THREE-STAGE EXPANSION ENGINES, BOILERS, AND RESULTS OF TRIALS IN 
TWENTY-EIGHT STEAMERS. 
aa a P e @ ree 2 he h he 
Cylinders. | 8 | Propeller. | Boilers. Engines. | Heating Surface. | z o8 soe Ze i 
Ss men 4 g = es] ae, 2" i 4 a 
- aii aia o | | "i | ! 5 e  . he 3 =) 3 i] 2 uO Remarks. 
» 5 ot | eae. See . 3 Loans| .2e oo 3... Per Soo8 | Zee .| Bee. 
25 | Sa | pa || 2 | & | lead | bs gB25 abs EBeos | SEE | Indicated Per Pound) 3595 Bibs | A82s 
£5 | Diameters. | Stroke.} See | meter, Pitch. gs | & | & ets 22 go3.| SEs 8 23.5 |3S0 ‘orse- * Hour. | Soge | 3B Fs 2 | ge28 
Se | = | | £ 5 | & | $08 | 2< |Seca|) Soa | Zane | che | Power. |P® Geae | G2OM | om 
. . eee . } | Ib. 
| in. in. | sq.ft. | ft. in. jft. in.| ft. in. ‘ft. in.| sq. ft. ‘sq. ft.| Ib. ft. sq. ft. sq. ft. Ib. | >. 
1 40 66 100 72 11586 22 0 |28 6 | Six (13 6 18 0| 17,640 | 626 155 52.2 627 4295 4.11 2.46 6.86 4 ll ™ 
2 | 40 66 100 72 11,586 | 22 0 |28 6 a 13 6 |18 0 | 17,640 | 626 155 51.3 616 4402 4.04 2.55 7.03 = he a 
3 39 61 97 66 | 11,000 | 20 10 |26 0 | Five 13 6 (18 0| 15,107 | 540 155 57.3 630 3587 4,21 2.22 6.65 = oa x 
4 | 39 61 97 66 11,000 2010 26 0 ¥ 13 6 |18 0 | 15,107 | 540 155 57.4 631 8822 3.95 2.14 7.08 .0 = 
5 | 23 38 61 42 2,008 | 16 0|17 6| Two | 14 6 10 44} 3,972 | 133 1860 61 427 1120 3.54 2.02 8.43 14.75 7 
6 | 264 42 7 51 3,209 | 16 6 |20 0| »” {18 O 17 6| 6,162 193 180 61.3 621 1700 3.62 2.40 8.82 | re] es . 
7 21 34 55} 36 1,447 140/17 6) ,, /13 6 10 0} 3,350 99 160 64 384 900 3.72 2.31 9.09 Hy ioe 
8 22 35 59 39 1,430 | 15 6 |15 6 | » |18 4/9 9] 8,324 | 102 160 70 455 1065 3.12 2.38 10,42 Pog = vi 
9 | 29 45 74 54 3.900 | 19 6 |20 0| Three | 12 5 16 9| 6,875 | 240 160 56 504 2250 3.055 2.04 9.38 ° = 4 
10 31 48 82 54 4,150 | 19 0/19 9] ,, 12 6 18 6] 8,000 | 260 160 61.5 553 2600 3.075 2.04 10.00 pop —_ 
ll 25 41 67 48 se if | ee | Two |12 6 16 4) 4,645 142 160 58 464 1300 3.57 2.26 9.16 ed ae 
12 214 36 59 42 2,000 | 15 0/16 6| Three | 12 0 10 3] 3,852 122 160 67 469 1100 3.50 2.29 9.02 4 | bye n 
13 32 51 82 54 12,562 16 6 |23 0/| Four | 16 0 19 O| 20,192 | 710 160 68.5 526 8670 5.50 3.64 5.17 eo a = 
14 27 44 71 48 800 | 17 9 |17 6 | Two | 13 6 16 6} 6,164 | 220 150 63 504 1680 3.67 2.12 ue pe 4 
15 29 45 74 60 4,020 | 19 0/24 0) ,, | 14 8 (16 8| 6,950 | 196 150 53.8 538 2360 2.94 1.78 2.03 a4 7 
16 20 45 74 | 654 3,850 18 0 /21 0 | * /14 3 17 0) 6,960 216 160 6t 576 2550 2.73 1.82 11.80 oy i 
17 23 37 64 48 2,400 16 6/18 0 *” 11 9 |17 O| 4,715 | 144 180 62 496 1500 3.14 200 10.40 16.3 S 
18 28 44 74 51 3,700 179/22 9] 4, 14 3 18 O0| 8,000 | 264 150 62 527 1727 4.63 2.85 10.53 ag — . 
19 23 36) 58 36 2,218 15 0 |15 6| One 1410 15 5] 3,271 126 160 76 456 1269 2.58 1.84 10.07 pes | ed ; 
20 /|17,17 38 60 42 2,900 15 6 15 6| Two 12 0 15 2] 4,400 | 168 15 75 525 1530 2.875 196 9.11 en | oo 4 
21 25 39 62 36 2,700 14 0/16 3 9 12 2 14 0} 4,000 150 160 73 438 1250 3.20 2.40 8.35 aan —- DH 
22 31 46 72 51 3,718 | 16 3 |23 6| Three 13 0 11 4] 5,076 | 110 150 72 612 2513 2.02 1.34 22.85 aaa | = a7. 
23 224 354 58} 39 1,750 147 |16 6| One 15 0 11 9] 2,338 50 160 76 494 1350 1.73 1.28 27.00 — } — o> 
24 25 42 | 48 2,763 1610 |17 9| Two | 14 38 11 6] 4,346 | 84 160 65 520 1800 2.41 1.94 21.42 a. | by on DuP 
25 22} 353 584 | 48 3,530 15 6/|18 0 ” 13 0 11 4 3,486 | 63 160 69.5 552 1360 2.56 1.9L 21.59 23. ; | A : DEP 
26 1 50 | 60 6,860 | 19 0 123 0 os 16 3} 12 0] 6,438 | 154 150 59 590 2600 2.435 1.78 16.88 23.05 | 1.36 per 
27 | 32 53 874 /| 60 7,500 19 0 |23 9] Four | 14 6 11 6] 8,571 | 210 160 66 660 3400 2.52 2 04 16.18 19.97 1.234 
28 | 284 46 75 | 42 8,450 16 0 [21 0 | Three 14 3} 911] 6,618 | 188 160 73 611 2058 3.215 2.05 17.10 10.92 | 1.565 
' ‘ 
Average of all twenty-eight .. 3.274 2.14 11.22 17.08 | 1,522 
- natural draught .. 3.560 2.25 8.91 13.92 1.573 
| 99 forced ” . 2.412 iv 20.98 28.15 1.336 
| | 


D= Forced draught. 








H=Feed heater. 


TABLE VI,—Actrvat AND CoMPARATIVE Resuits or Workinc oF MARINE ENGINES IN THREE YEARS 


Actual Results. 
Boilers, Engines, and Coal. 


1872, 1881, 1891. 


Compared with 1872. Compared with 1881. 


1872. 








1872. 1881. 1891. 1872. 1881. | 1891. 1€81. 1891. 
Boiler pressure Ibs. per sq. in. 52.4 77.4 158.5 1.000 | 1.479 3.020 , 0.677 1.000 2.048 
Heating surface per H.P. ..8q. ft. 4.410 3.919 3.274 1.000 0.889 0.743 1.125 1,000 0.837 
Revolutions per minute .. --| 65.67 58.66 63 75 1.000 1.050 | 1.143 0.949 1.000 1.084 
Piston speed .. feet per minute) 376 467 629 1.000 1 241 1.405 0.805 1.000 1.133 
Coal per horse-power per hour Ib.| 2.110 1.828 1.522 1.000 0.866 | 0.721 1.153 | 1.000 0.833 





TaBLe VII.—Performance of Machinery retatively to Coal 
Consumption. 
4 (Displacement) x (Speed in knots) 


Cocfichent of performance = Tons of coal in 24 hours 











: ra 
3 \2 $= Work-| § 
8 ry Coefficients of | & Ss ing Oe 
’ 4 i mne Pres- 3 
a 7 Displacement. sof : 
x) S eS. ,| Sure. 28 
- ‘a ; is a o 3 eos oe | $ 5 
2 bo | | . | gx S te! r= 8 
E & | Block. | Pris- | 38 ¢ Lbs. per 96 
% S| BOck- | matic. | A= =| aq. in. om 





Date about 1881. 























1-17 | 260-329| 0.751 | 0.774 | 0.639 | 83 | 11,710 
Sixtecn Veesels with Three-Stage Expansion Engines ; 
Date 1890. 

1 440 0.633 0.666 0.600 155 15,590 
2 400 | 0.703 | 0.775 | 0520 180 15,750 

3 312 0.710 | 0.805 | 0.555 160 13,300 
4 300 | 0.635 | 0.691 | 0.566 160 14,250 
5 295 0.697 | 0.769 | 0.536 160 12,150 
6 460 0.617 0.708 0.633 155 14,850 
7 460 | 0.618 | 0.710 | 0.621 155 14,210 
8 430 0.623 0. 0.638 155 13,650 
9 430 0.626 0.701 0.641 155 13,450 
10 300 | 0.730 | 0.765 | 0.579 160 15,200 
11 400 | 0.770 | 0.804 | 0.550 160 14,410 
12 336 0.756 0.7380 0.545 160 16,600 
13 275 0.772 | 0.780 0.633 160 16,700 
14 370 0.779 0.810 0.546 150 15,600 
15 422 0.745 0.774 | 0.555 150 15,400 
16 345 0.770 0.792 0.554 180 14,690 
Means ..| 0.699 | 0.752 | 0.579 | 159 | 14,810 

| 


three-stage expansion engines, which have for some years | 
past been the standard, the two-cylinder or compound | 
engines, which as a class have become practically obsolete | 
so far as present manufacture is concerned. In Table VIT. 


it will also be observed that the vessels taken as examples | as follows: 


of present performance are somewhat larger than those 
for 1881: which will probably affect slightly the exact 
figures of the comparison, but certainly not the broad 
general facts, 


| ing Table III. gives an idea of the dimensions and power 
| of the larger machinery in the later passenger vessels. 


TaBLE III.—Dimensions and Power of Machinery in 
later Passenger Vessels. 























| ! 
3 is 
: 2%iseon 
| Year. Name of Vessel. | Diameters of Cylinders. Pr 8 E 4 
| ESis lo 
| Sajema 
| in. in. 
1881 Alaska ° 68, 100, 100 72 | 10,686 
1831 City of Rome ..| 46, 86; 46, 86; 46, 86 72 | 11,800 
1881 | Servia out 72, ¥ 100 78 |10,300 
1881 | Livadia Yacht ..|! © 78,78.590,.78 785} 39 |12,500 
1883 = n o| 70, 104, 104 | 72 |13,300 
1884 mbria $ x F 
1884 | Etraria eee } 71, 105, 105 72 wr 
1888 ity of New York R 0, 
1889 | City of Paris sf 45, 71, 113 ; 45, 71, 113 | 60 about 
1889 Majestic eo - 
1889 | Teutonic |. | ; 43, 68, 110 ; 43, 68, 110 | 60 |18,000 





In war vessels the increase has been equally marked. 
+In 1881 the maximum power seems to have been in the 
| Inflexible, namely 8485 indicated horse-power. The fol- 
| lowing will give an idea of the recent advance made : 


Indicated Horse- 


Power. 
Howe (Admiral class) 11,600 
Italia and Lepanto 19,000 
Re Umberto = oe ss 19,000 
Blake and Blenheim (building) 20,000 
Sardegna (building) eee ahs 22,800 


It is thus evident that there are vessels at work to-day 
having about three times the maximum power of any 
before 1881. 

General Conclusions.—The progress made during the 
last ten years having been sketched out, however 
roughly, the general conclusions may be stated briefly 
| First, the working pressure has been about 
| doubled. Second, the increase of working pressure and 
| other improvements have brought with them their equiva- 
| lent in econorcy of coal, which is about 20 per cent. Third, 
| marked p ss has been made in the direction of dimen- 





P=Pass-over slide valve. 


| some of the tables which have. been given ; and to express 
the hope that the next ten years may be marked by such 
a as has been witnessed in the past. But it must 
| be remembered that, if future progress be equal in merit 
| or ratio, it may well be less in quantity, because advance 
mes more difficult of achievement as perfection is 
more nearly approached. 


FOREIGN AND COLONIAL NOTES. 

Western Australian Timber.—It is reported that an 
English syndicate has finally taken over the Geography 
Bay timber concessions, and that part of its programme 
| is a proposal to construct a line to Albany. Another 
| syndicate proposes to take up a large area of timber 
|country in the Porongarup Hills, and to construct a 
branch line to the Great Southern Railway of Western 
Australia. 


Railway Signalling in South Australia.—The South 
| Australian Railway Commissioners are having inquiries 
| made into the cost of adopting Spagnoletti’s system of 
| electric signalling between passengers and the guard and 
engine drivers, 


Water in Queensland. — A good 4! of artesian water 
has — struck in a bore between St. George and Cun- 
namulla. 


Labour in New South Wales.—As indicating the temper 
of railway employés in New South Wales, it may be men- 
tioned that some 1200 of them from the various workshops 
took, without leave, half a holiday on the occasion of 
some election nominations at Sydney. Such a breach of 
discipline could not, in the opinion of the New South 
Wales Railway Commissioners, be allowed to pass un- 
| punished. A circular censuring the men and stopping 
pay for the time lost was accordingly issued. 


Austro-Hungarian Railways.—The aggregate revenue 
of the Austro-Hungarian rai mage in the first half of this 
year was 11,445,100/. This total exhibits an increase of 
136,516/.,_as compared with the corresponding revenue 
acquired in the first half of 1890. The general inspector 
of Austrian railways has issued a circular in which he 
or of deterioration in the quality of the rails made 
by Austrian steel works. 


Locomotives for Roumania.—The administration of the 
Roumanian railways recently invited tenders for forty- 
five express locomotives. Upwards of thirty industrials 
were invited to compete, and twenty submitted tenders. 
The most advantageous offer was that of the Staats- 
Eisenbahn-Gesellschaft, of Vienna, which offered to 
supply the locomotives at an average of 26941. per engine. 


Tea Cultivation.—The cultivation of tea is now as- 
| suming some importance in countries bordering on China 
}and Japan. In British India and Ceylon teas are now 
produced of a high quality. The Spaniards are endeavour- 
ing to raise tea in the Philippines. The Dutch are grow- 
ing itin Sumatra, Borneo, and Java, although success 
has only been attained in mountainous districts. The 
French are experimenting in Cochin-China. 


_ Immigration into the United States.—The number of 
, immigrants into the United States in the twelve months 








Dimensions.—In the matter of the power put into indi- | sion, more than twice the power having been putinto in- ending June 30, 1891, was 555,496, as compared with 


vidual vessels, considerable strides have been made. In 
1881 probably the greatest power which had been put 
into one vessel was in the case of the Arizona, whose 


dividual vessels. Fourth, substantial advance has been 
| made in the scientific principles of engineering. 
It only remains for the writer to thank the various 


machinery indicated about 6360 horse-power. The follow- | friends who have so kindly furnished him with data for Russia, 28,245 


| 451,219 in 1889-90, showing an increase of 104,277 in 
1890-1. To this increase Italy contributed 23,354; 
| Austria and Hungary, 14,861; Germany, 21,122; and 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the ification Drawings ts stated 
in each case after the price; none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

Copies of Specifications may be: obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addr to H. Reaper Lack, Esq. 

The date of the advertisement of the sptance of a complete 
yes ony cy ts, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


15,532. W. Besley, Barrow-in-Furness. Steam 
Boilers. (8d. 2 Figs.) October 1, 1890.—This invention has 
for its object the construction of a steam boiler so arranged in con- 
junction with a puddling or other furnace as to utilise the waste 
heat therefrom. a isthe shell of the boiler, and b the crown. 
e isa bottom horizontal tube-plate, d a side or vertical tube- 
plate, and e are quadrant-shaped tubes, f the inlet for the waste 





heat from the furnace flue, and g the outlet to an underground 
flue. his a circular cast-iron bed-plate resting on brickwork 1. 
j a lining of fireclay for the inside of the junction platek. lisa 
circular perforated lining of firebrick for protecting the outer face 
of the vertical tube-plate d. m, m are vertical stay rods, », » hori- 
zontal stay rods, and 0, o gusset stays. p is the outlet steam pipe. 
(Accepted August 12, 1891). 


9065. P. A. Newton, London (C. C. Worthington, Irving- 
ton, N.Y.,U.S.4.). Duplex Engines. [1ld. 5 Figs.) May 28, 
1891.—A pair of steam cylinders A and Bare provided with the usual 
introduction and exhaust ports a, b, the induction ports commu- 
nicating with the steam chest C, and the exhaust ports with the 
exhaust pipes D, E, controlled by the sliding D valves F,G. H,I 
are thepiston-rods and K, L the valve-rods, which are operated 
from the piston-rods on their own side of the engine by levers M, N 
pivotted at c, and engaging the respective piston-rods by adjust- 
able collars d. Inside the steam chest C and adjustably secured to 
the valve-rod K is an arm O extending across the steam chamber, 
and engaging the slide valve G by lugs e thereon, a certain amount 
































of play being allowed to the arm O between the lugs. The 
valve-red L carries lugs f engaging one end of a lever P mounted 
ona pivot g, the lever P extending across the chest and engaging 
the slide valve F by lugs hcarried thereby. The movement of the 
piston-rods on each side of the engine operates the valve-rods on 
the same side, and the valve-rod K, near the end of one stroke, 
moves the slide valve G in the same direction as the valve-rod, 
and opposite to that of the piston-rod H oa the same side of the 
engine, and the valve-rod L, near the end of its stroke, moves the 
slide valve F in a direction opposite to that of the valve-rod, and 
the same as that of the piston-rod I, the direction of movement 
of the valve-rod and valve being reversed by means of the lever P. 


15,581. The Mills Patent Sectional Boiler Com- 
pa , Limited, and J. Mills, Manchester. Water- 

be Steam Boilers. (6d. 2 Figs.) October 2, 1890.—Ac- 
cording to this invention tie-rods bind together the mud drum 
and rear header, and the steam and water drum, and the front 
header and the steam and water drum. a is the steam and water 
drum, 6 the inclined tubes forming the boiler, c the rear end tubes 
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forming the connection between the pocket h, the header g, and 
the mud drum j; d the tie-rods which bind together the pocket 
h attached to the end of steam and water drum a, the header g, 
and the mud drum j; ¢ are brackets attached to the pocket A 
and the mud drum j; f are eyes on the end of the tie-rods d, 
connected to eyes on centre brackets k, which are attached to 
the sides of header g ; d! are nuts for tightening the tie-rods d. 
(Accepted August 12, 1891). 


ELECTRICAL APPARATUS. 


12,439. A. L. Shepard, London. Electric Lamps. 
{1ld. 10 Figs.) August 8, 1890.—A is the frame which supports 
the lamp mechanism, B is the motor, C is the commutator, D, D1 
are the brushes. E isa revolving disc or contact, which is fixed 
upon the armature shaft B! of the motor B; F is a movable or 
oscillating tongue, which is pivotted at F! to a bracket Al attached 
to the frame A, and which 1s provided with the contact springs 
G, G'. His an electro-magnet included in the main circuit of the 
lamp, and J is an electro-magnet included in a shunt upon the arc. 
K is a flexible conductor or brush, which bears against the rotary 
contact E and serves to conduct the current tothe brush D. The 
revolving contact or disc E is preferably constructed of insulating 
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material, the periphery thereof being covered with platinum. The 
contacts G, G! of the movable tongue F are so arranged that one or 
other of them will be caused to bear lightly against the periphery 
of the revolving contact E, when the tongue F is attracted by one 
of the magnets H or J. The current will then flow through the 
armature of the motor in one direction or the other. The tongue 
F will be oscillated by the magnets H, J, so as to make contact 
between the disc E and one of the pieces G or Gl, according to 
whether the magnet in the main or in the shunt circuit is ener- 
gised, thus regulating the direction and duration of the current 
through the motor according to the requirements of the lamp. 
(Accepted August 12, 1891). 


15,792. B. J. B. Mills, London. (7. A. Edison, 
Llewellyn Park, N.J., U.S.4.) Incandescent Electric 
Lamps, (8d. 3 Figs.) October 6, 1890.—The object of this 
invention is to ecc ise the t of plati employed for 
the leading-in conductors. 4 are short sections of platinum wire 
considerably smaller in cross-section than the leading-in wires 
heretofore used. To these platinum wires are connected larger 
copper wires 5, which support and conduct the current to the 








filament 6. To the other end of the platinum wires are connected 
conductors 7, which lead to the supply circuit. Theentire length 
of the platinum wires 4, as well as a portion of the conductors 5 
and 7, are sealed into the glass, as shown, these wires being laid 
in the glass tube, and the end of the tube softened by heat and 
pr down upon the wires to form a flat seal. The platinum 
may be rep by wire of an alloy of platinum and iridium. 
(Accepted August 5, 1891) 
MACHINE TOOLS, SHAFTING, &c. 

10,186. F. ong, Bridgeport, Conn., U.S.A. 
es for Fo Cu Faces upon Dies. 
{1ld. 10 Figs.] June 16, 1891.—The blanks upon which the 
cutting faces are to be formed are secured to the outer surface of 
the head 4. The carriage 16 is then run back upon a screw 17 
until the milling tool is in position to commence cutting, andthen 


cutting tool is then started, and likewise the head 4 which rotates 
very slowly. When the cutter comes in contact with the first die- 
point, a roll upon the lever 30 is upon a high point of one of the 
cam surfaces on a ring 29, which, by means of the rock shaft 32 
and the lever 34, has ‘‘ crowded” the plate 18, so that the bite of 
the milling cutter takes into the stock of the blank to a consider- 
able depth. The transverse movement of the plate 18 is made 
against a spring 37. As the ring and the die blanks revolve still 
further, the roll on the lever descends from the high point of the 
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cam, and as the spring 37 crowds the plate and its attached parts 
backward, the bite of the cutter becomes less and less, until at 
the extreme — of the cutting face it is at its least depth, at 
which time the rollis in contact with a low portion of the cam 
surface of the ring. When the head carrying the ring and dies 
has further advanced so that the cutter arrives at the next point 
of the blank, the roll will be again at a high point, and will there- 
fore begin its cut with a bite of its greatest depth. (Accepted 
August 5, 1891). 


10,952. T. G. Clayton, Normanton, Derbyshire. 
Shearing Machines. [6d. 2 Figs.) June 27, 18¥1.—This 
invention relates to shearing machines for shearing round the 
edges of iron buffer heads for railway carriages. A swinging 
bracket A is centred directly opposite to the rotary cutters B. 
C is a slot in the framing of the machine to allow that part of the 
bracket A which holds the buffer head to swing to and from the 
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rotary cutters. To insert the buffer head the bracket A is turned 
in the slot C as far as it can be from the cutters B, and afterwards 
with the buffer head inserted, is turned to the cutters, when the 
moment the rotary cutters catch hold of the iron they draw it 
into a central position, and the rotation of the cutters propels the 
buffer head round in the bracket A, and at the same time shears it 
circular and true. (Accepted August 5, 1891). 


GAS ENGINES. 


15,309. J. W. Hartley, Stoke on-Trent. Hydro- 
Car or Petroleum igines. (8d. 18 Figs.] September 
27, 1890.—This invention relates to engines of the type indi- 
cated in the specification of Patent No. 11,395 of 1889. According 
to this invention the vaporiser is used continuously or the air 
charge passes directly into the engine, and one automatic cil 
supply serves both for starting and working continuously, The 
charge proceeding from the oil vessel L carries a regulated pro- 
portion of oil fromm the gauze disc or sheet partly as spray, 
partly as vapour, and the spray is further vaporised by passing 
through a chamber 8! taining pellets or fragments exposing a 
sufficient surface. To avoid imperfect vaporising the charge after 
leaving the pellet chamber is passed through a vaporising chamber 
of which a portion of the surfaces is heated by the chamber A! and 
E2, The cian gases on leaving the engine cylinder B pass away 
through the pipe ¢, enter the chamber E?, and discharge into the 
side E of the air heater C by the passage E3, leaving E and pass- 
ing into the atmosphere by the pipe e!. The air heating vessel C 











Accepted Auzu.t 12, 1891). 


by means of a screw 21 the head 19 is properly adjusted. ‘The 


is divided longitudinally by the partition D forming two chambers, 
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one for the discharging exhaust gases and the other for the enter- 
ing air. The partition D carries ribs. The wall A‘ of the vapo- 
riser chamber A is thus heated by the exhaust gases, and the ribs 
on one side absorb heat while those on the vaporiser side evolve 
heat to vaporise the oil and heat up the air. The ribbed wall A® 
































of the vaporiser is arranged so that it can be heated by the lamp, 
and so furnishes a vaporising surface to supply vapour enough to 
start the engine when it is cold. An aperture is provided into 
which the pipe M is inserted, and through this oil is introduced in 
ao quantity to assist the engine to start. (Accepted August 
5, 1891). 


MISCELLANEOUS, 


12,361. J. McHaffie, Airdrie, Dumbarton. Marine 
and Air Ships’ Propellers. [1ld. 12 Figs.) August 7 
1890.—The outer extremity of the driving shaft A is bent and 
at the bend there is a solid tapering shoulder B, B! so made that 
the boss C, thrust-block D, and clutch tube E are retained in 
suitable relation to the shaft A and to each other, and to aid in 
counterbalancing the necessary bend outer extremity Al! of the 
shaft A. The feathering blades F are similar to the ordinary 
screw propeller blades. The boss C fitted with balls G2 partly 














—-This invention relates to elevating and conveying grain by the 
use of a vacuum or pressure of air so as to aspire or force the 
grain up and along conduits. Instead of merely immersing the 
ends of pipes in the grain special collecting vessels are employed. 
The sides of these vessels a are formed of sheet steel. e col- 
lecting vessels are made so as to be easily portable, and in order 
to facilitate the immersion of the mouth of the vessel below the 
upper surface of the grain, the edges of the vessel are made ver. 

sharp. The air pressure pipe b is attached to the side of col- 
lecting vessel by clips c, and the pipe is terminated by a nozzle or 








nozzles fixed near to or at the centre of the mouth of vessel at d, 
so that when the collecting vessel is pressed below the surface of 
grain the emission of the air in powerful streams drives upwards into 
this vessel the grain above the level of the air nozzles, and in its 
suspended condition the grain escapes by means of the hose e 
and into the warehouse or wherever it is required deposited 
In order to facilitate the removal of the suspended grain an 
auxiliary exhaustive action is applied to the hose. The depositing 
vessel is divided by a plate B, and is provided with a weighted 
door C which opens when a certain weight of grain has accumu- 
lated. (Accepted August 12, 1891). 


15,826. W. R. Dawe, Sheffield. Manufacture of 
Bent Cranks, (8d. 6 Figs.] October 7, 1890.—An apparatus 
according to this invention comprises a bedplate provided with 
four hydraulic cylinders D1, D2, D3, D4, the rams of which move 
towards a common centre, and are fitted with adjustable bend- 
ing and pressing dies C!, C2, C3, and C4, to form the crank. 
Carriers I to support and retain the ends of crankshaft, and 
blocks M', M2, press against each end of the shaft simultaneously. 
When the shaft is supported horizontally and centrally with the 
grooves of the dies by the carr?ers I, and with the pressure blocks 
Min contact with its ends, and the face of the die C4 also in 











or 


sunk in the portion A! of the driving shaft, thus enabling the boss 
to be operated simultaneously with the shaft A, the boss engaging 
with and propelling and rolling upon face M' of a thrust-block 
D, which is fitted in the stern-post while the driving shaft A 
revolves freely within the boss C, when it is drawn inwards. 
The boss C engages with the clutch tube E, thereby revolving 
with the clutch and shaft, and causing the propeller to propel in 
a reverse direction, when the shaft A is pushed outwards. (Ac- 


cepted August 5, 1891). 
12,462. J. A. Hands, London. Rivet-Making 
Machines, (Sd. 10 Figs.) August 9, 1890.—A metal _rivet- 


making machine according to this invention is constructed with 
the usual fast and loose pulley driving arrangement A A, together 
with the cam and lever action L L?, common to such ordinary 
single rivet-making machines, and with the feeding arrangement 
F employed similarly to the system now in use with the ordinary 
single machine. But instead of one die and one gripper being 
fixed for feeding the wire, two dies G are mounted in the frame- 
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work, and two nipping levers E, E' are em —2 for feeding 
simultaneously two separate lengths of wire W, W from which the 
rivets are to be made. Thedies are so arranged that by a slight 
alteration of the parts the machine may be readily converted from 
a solid die to an open die machine. By an alteration and exchange 
of the cams, rivets of varying lengths can be made. The feeder 
F ejects the rivets from the die plates after they are headed by 
means of rods Y. By this arrangement two rivets are produced 
with each revolution of the machine. (Accepted August 5, 1891). 


14,782. B. H. Thwaite, Liverpool, and The S cter 
G ti ured 


rip Armo Hose Company, Limited, London. 
Elevating, &c.,Grain. (8d. 6 Figs.) September 18, 1890. 


tact with the shaft, hydraulic pressure is supplied by the 
action of the three rams E!, E2, E4, to the die C4, which is formed 
to the finished size of the inside of the throw of crank, and 
presses the shaft between the dies C!, C2, which are approaching 
each other, the blocks M!, M2 also moving forward and pressing 
against the ends of the shaft. When the three dies thus ap- 
proach each other, and the crank is partly formed, the fourth 
die C% is brought into action, and compresses the crown of the 
crank, forcing into it the excess of metal and thus increasing the 
thickness where it is required for machining. (Accepted August 


12, 1891). 
16,011. A. C. Kirk, Glasgow. Flanging Metal 
Plates. [8d. 5 Figs.) October 9, 1890.—At one end of a frame 


G isa hydraulic cylinder H, and at the other end a resisting block 
R. The block R has attached toit a removable piece R', which is 
shaped to fit the concave side of the intended flange. The plate P 
to be flanged is placed upon the block R R! with its edge over- 
hanging inwards beyond the block to a sufficient extent to form 
the flange, the overhanging part being over a gap between the 
block R R! and the middle of the frameG. At the inner side of 
the gap a curved block C is fixed, its curved surface facing the 
block R R! and being shaped to correspond with the path of the 
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edge of the Pate P, whilst being bent. The bending is effected by a 
tool 8, which is pressed down upon the plate P by the ram H', 
and whilst its outer part S! bears on that part of the plate P rest- 
ing on the block R, its inner part S?2 bends the edges of the plate 
down, the part S2 being guided in itsdescent by the block C. The 
shaper S is connected to the plunger H! by a link S83 by which it 
is raised when the plunger returns, the link S3 being attached by 
a bolt having an eye allowing the link some freedom of movement 
so that it may not interfere with the proper bearing of the plunger 
on the shaper when bending a flange. (Accepted August 12, 
1891). 


10,790. D. McKellar, Greenock. Pumps. [8d. 6 Figs.) 
June 24, 1891.—This pump has a central barrel and two side ducts 





and is provided with valves, and receiving and discharge valve 


chests, and a reciprocating piston in the central barrel operated 
by a lever inside the pump and a handle outside. On the first 
upward stroke of the piston A2, A'', water is drawn from the inlet 
branch D through the lower valves d, a! into the lower end of the 
barrel A, Al; and on the downward stroke of the piston A2, All 
these lower valves d, a! are closed, and the water in the chamber 
A! is forced up the duct C and through its top valve c into the 
chamber F. By this downward action of the piston water is 
simultaneously drawn from the inlet chest D through the valve d 
up the branch D! and duct B, and through its top valve b into the 


















And 
on the second upward stroke of the piston the water above it is 
forced up through the top port and valve a? into the chamber F. 
Simultaneously with this upward movement of the piston water is 
drawn from the inlet branch D through the valves d, a! to the 


upper end of the central barrel A above the piston A®, Al), 


lower part of the barrel A below the piston. These actions go on 
respectively at each upward and downward reciprocation of the 
— A2, All as operated by the hand lever A*, thus giving a 
ifting and forcing action from each end of the barrel A. (Ac- 
cepted August 5, 1891). 

11,176. W.E. Cary, Manchester. Apparatas for Bend- 
ing Metal Bars and Plates into Curved Forms. [6d. 
4 Figs.) July 1,1891.—For bending plates on edge into a circular 
form a grooved bending roller dis placed in the machine, and in con- 
junction therewith slotted guide plates 7,j are employed. The guide 
plates i, j are arranged between the bending roller d and the feed 
rollers c, cl, and are formed with slots which come exactly oppo- 
site to the grooves in the bending rollerd. The plate to be bent 














is placed in one of the slots in the plate 2, and as it passes beneath 
the bending roller and out at the other end of the machine it 
passes through the corresponding slot in the plate j. The sides 
of the slots support and guide the plate k in an upright position 
and prevent it from canting or twisting in its progress through 
the machine. The guide plates 7, j are brought close up tothe 
bending roller d, and thus give the requisite support to the plate 
k at the position where itis most needed. (Accepted August 5, 
1891). 





STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Gas at Parts.—The revenue of the Parisian Cageny 
for Lighting and Heating by Gas amounted in July to 
164,4611., as compared with 167,807/. in July, 1890, show- 
ing a decrease of 3346/., or 1.99 per cent. The aggregate 
revenue collected by the company in the first seven 
months of this year was 1,738,845/., as compared with 
1,704,736/. in the corresponding period of 1890, showing 
an increase of 34,109/ , or 2 per cent., this year. 


New ZEALAND CoaL.—The effects of a recent shipping 
strike in New Zealand are felt in the coalfields of the 
west coast. To avoid the risk of delays the New Zealand 
and the Shaw, Savill, and Albion Shipping Companies 
have decided that their direct steamers should either 
carry enough coal from England for the round trip, or 
take in a supply at some port outside New Zealand, and 
as the arrangement is made for a term, there is but little 
demand for New Zealand coal. 





Routine Stock ON THE SouTH AUSTRIAN Ralnway.—At 
the close of last year the South Austrian Railway Com- 
pany owned 649 locomotives, 607 tenders, 1441 passenger 
carri , 11,754 trucks of various t: , and 68 snow 
ploughs. The Council of Administration ordered in the 
course of last year 10 locomotives, 37 passenger carriages, 
and five goods trucks. Two locomotives and one pas- 
senger carriage were ordered to be broken up last year, 
being past service. The aggregate capital expended by 
the company for rolling stock to the close of last year 





amounted to 4,698, 4887. 





























































Delivery. GRGRDGL ..nmcucancsocenennnnatmwnnses od 





















RICHMOND MAIN DRAINAGE j 


MR. J. C. MELLIgy 











{ 


(For Deseripty }. 


ivan 

















lel. === ee PP 

















é - 
peo Whe eee 








fr Filter Pur LZ 
Ac. —_— 
ot Te eg as 
. 377 
os 





“. IRCENAFION- a Aes 








te LileF 








Fug. 26. Half Longitudinal Sechon of Sludge Pt ‘Looking towards chili Tanks ° 


Low Level 


Jaler Channel 












ae Tiler 
a fo cans fae 








High Level Filter 











Owrlet Channel 
for all Water 
cat iS 





To Low Level Filters 
























Low Level 


Outlet Chean c/ 
From High Level Filters 





later Channels 


To Low Level Filths 

















“Effluent preee e 
Water “Channel Ipirarime To 














Oyler Channel 
for, ol all slater - tT 














‘+ 21 
4 is 0 
15-00 


former Le va a7 ahi 


15.0 


ee 
& 
° 


— 
> 


former“ evel oF CPBind FS 


e. 0 nen el for Effluent end Super natant Water 
/n/ Ad eval, Fiiters 


Pipd 






























x 


eens -----}------ Extreme Wit @yer 














































‘ 
7 - ee oa eee eA My wd Del 
8 00 sNLer “WEIR FOR TREATED SEWAGE 
ena TT ee eae ee 
ee Scour''vorve net i ee ae 
. 7 - “7. scosas MW C----- acseman= y 
— ni 00 Incinaton_) J in 60 
rh. > 














oF 





- hic: feonnet 
















Fig.29. Rear View of Precipit 








ates eae en -+- Extrentédlth C 
















































Fig.32. 


TALLY A PRICE 


Treated Sewage Chalnne! 
. . 




















Section of Inlet Channel on Line 8 B 





Cross Section of Roadway 












LY ETO ai - Thick i a 
NE Lancs ie ea en 




















Sectional Elevation shewing Entrance to Sludg ’ NE] 


















ND SEWAGE DISPOSAL WORKS. 


ther INEER, LONDON. 


ipti ae Page 345.) 























































towards Press House 


PUMP HOUSE 






7” fi section of Sludge Channel looking 


Press House 21-50 


Channel receiving Discharge fr ewage Pumps 


Se San © See! eee: 











Tanks 7 






Frecipii 
































1 
d Pipe 1 
Reservoir for Si luage 


oy 


Chamber 





























age 
Vid Mer Ol! 408’ 6'-------p---—— nnn nnn nn een nnn nnn nnn n nn nn nnn nnn nnn ne SO OO AL Deioagy Chagas! 21.0" 3 
s @Delivery Channel from Filter’ Pumps 366° 6°------------- .--------------------.---------------------~--------=-----«-------------- f Brak 2 Ce s A. 
ate y 7 ip. ana en >’ a ar 4 


Waive 






a 
Wie “diam? 30. 0 








""“ScourVaive 
oO 








a a 30’. 0" ------------- 30° 0". Bao ~------ ae 
oF [ : Siaclination ae ee 7 Fioor 3 Q° _Sludge Outi ? J Jacunation tin 60 —— : 
— ~ F ? : ss sas AE, 

i Ue, 
















































pe ‘e, + oy 
~. “ Pie 7 ny: Filters 
’ 
— ‘ntet-- ghamber-.---- — ica ce taal asasciesinntoeataad ckimsiacnentagensneaicaasani 4 
87. ‘-f.._Theated.. Semese. i a 1 : | x | ; 
_00 = l t ' | 
brcacettsd <caggc ---- Eo (QOL. Gh... --Khaagel._Fac_- treated 
DQ aS = Sy = SS ‘ —- N is ~ | 
re == >: 4 
= ‘ Terme ariwecred a. 








nd@nks snag Arches ata Inlet Cheam 





tap at | geo! Ia, SEAR ce MEE Pm pe eee, ie PRN a eae Pete Ea eae eRe Se AAP ae Oe ee — Ss caacerae cess neater epcneseeencewss Chognel for Elfluent-.& 
Supernatant Wate 
and delivery reom “Fier Pump 
me 






































OA a 
18° Pipes Draining “Filters to Sumph 


f Filter Pumps Qutlet | Chann men 
‘ H. leyel ters ao tar iS 0 4 
i 
1 
j 








4 Dich 3” From Pump 





























F Iter. 
2 Mbp , 














on 











- RX 

















rt Fo 


Stud 4 
ge [Pre 
am ber if 



























































SEPT. 25, 1891.] 


ENGINEERING. 





345 








THE RICHMOND MAIN DRAINAGE 
AND PRECIPITATION WORKS. 

TuEsE works have been constructed for the pur- 
pose of preventing the pollution of the River 
Thames by sewage from Richmond, Mortlake, 
Barnes, Kew, and Petersham. Richmond (Fig. 1) 
is the district of the Urban Sanitary Authority, and 
Barnes, Mortlake, Kew, and Petersham form that 
of the Richmond Rural Sanitary Authority. The 
sewage of these places has hitherto been partly 
discharged in its crude state direct into the River 
Thames, greatly polluting its water, and partly re- 
tained in cesspools, connected to the houses, to the 
serious detriment of the health of the inhabitants. 
To remedy both these evils these works have been 
constructed. 

The difficulty of Richmond was to find any suit- 
able place in which the sewage of the town could 
be dealt with. Half the area of the parish consists 
of Royal park and other Crown land, no part of 
which could be obtained on any terms for this pur- 
pose, and the rest of the unbuilt area is near to 
dwelling houses, or from other causes is found to be 
unsuitable. Lest it should be supposed that the 
local authorities have neglected their duty in regard 
to the safe disposal of the sewage during the long 
period that the subject has been pressing, the 
following brief history of the matter is given : 

Immediately after the passing of the Thames 
Conservancy Act, 1867, an application was made by 
the Richmond Vestry to the Commissioners of 
Woods and Forests for part of the Old Deer Park, 
or other Crown land, to enable the vestry to carry 
out thereon a scheme of Mr. Bailey Denton’s for 
dealing with the sewage by intermittent filtration. 
In December, 1867, this application was emphati- 
cally refused. The vestry also applied in October, 
1867, to the Thames Conservators as to the 
standard of purity required for the effluent water 
and its discharge into the river. The answer to this 
letter was not received until September, 1870; 
but, in the mean time, the Conservators issued 
formal notices to all the riparian parishes to dis- 
continue the flow of their sewage into the Thames, 
and ultimately took legal proceedings against the 
Richmond Vestry for penalties, and (in 1874) 
recovered 151/. and costs. An arbitration before 
Captain Galton followed, and an extension of time 
was granted by him. 

The vestry applied for and obtained an Act of 
Parliament giving them additional powers of acquir- 
ing land by agreement, and a further extension of 
time was then granted by the Conservators. In 
1870, the general opinion was in favour of dealing 
with sewage by irrigation, and the vestry, under the 
advice of Mr. Bailey Denton, provisionally pur- 
chased 230 acres of land at Malden for a sewage 
farm. After six days’ local inquiry by Mr. J. Thorn- 
hill Harrison, on behalf of the Local Government 
Board, and at which the Duke of Cambridge, the 
Metropolitan Board of Works, Mr. Garth, andothers 
were strong opponents, the scheme was rejected. 
In 1871, the vestry advertised for fresh plans, and 
out of a large number sent in by various engineers, 
selected one by Messrs. Gotto and Beesley for pre- 
cipitation works in the parish. This scheme was 
approved in principle, but the site desired could 
not be obtained ; a second site was then proposed, 
but the railway company gave evidence that it was 
required for their purposes, and this also had to be 
abandoned. A third site of some two acres, near 
the gas works in Mortlake parish, but-adjoining the 
Richmond boundary, was applied for, and a Provi- 
sional Order granted for its acquisition, but a 
vigorous opposition springing up on account of its 
proximity to the town, the plan was dropped. 

In 1873, fresh plans were received, and one by 
Messrs. Russ and Minns, with a site at Hanworth, 
was selected, but the opposition threatened by 
influential persons in the district caused this also 
to be abandoned. In 1874, the advice of Mr. 
James Abernethy and of Mr. T. Hawksley was 
separately sought and obtained, but neither of 
these gentlemen was able to get Richmond out 
of its sewage difliculties. ‘Ihe report of the latter 
recommended precipitation works on a site near 
the Thames at Ham, on Lord Dysart’s estate, but 
Mr. Hawksley added significantly that this would 
only be a temporary measure. Naturally the 
vestry were not willing to fight for a scheme so 
introduced. 

In 1875, efforts were made to bring about an agree- 
ment between the Richmond Urban and Rural Sani- 
tary Authorities for combined action, but they were 








at that time unsuccessful. At this date the Local 
Government Board by Colonel Ponsonby Cox, and 
at the instigation of the Surbiton Improvement 
Commissioners, held a conference of many of the 
local authorities in the Lower Thames Valley, and 
the report suggested the formation of a large united 
district for sewerage purposes. Acting upon this 
idea the late Sir Thomas Nelson (chairman of the 
Hampton Wick Local Board) took the matter 
actively in hand, and in June, 1877, supported by 
the Richmond Vestry and many others, obtained a 
Provisional Order (which was duly confirmed by 
Parliament), constituting the Lower Thames Valley 
Main Sewerage Board. As amended by an order 
of 1878, the powers and duties of this Board ex- 
tended over the districts of nine urban and two 
rural sanitary authorities (the latter representing 
ten separate parishes), and a total area of 40 square 
miles, partly on the Middlesex side and partly on 
the Surrey side of the Thames. Richmond, urban 
and rural, was included in the district, and there- 
upon ceased to be liable to the penalties of the Act 
of 1867, the joint Board being substituted for the 
several local authorities combined therein. 

This joint Board, with its thirty-three members, 
existed foreight years. It discussed many schemes 
and itself produced three, for dealing with the 
sewage of the entire district. The first (1880) was 
a project of Colonel Hayward’s for dealing with 
the sewage by irrigation on 900 acres of land at 
Molesey. This 
authorities and residents in the locality and was 
rejected by the Local Government Board on an 
application for a Provisional Order, after an 
inquiry before Mr. J. Thornhill Harrison, last- 
ing forty-five days and costing the promoters 
20,0001. The second scheme was brought forward 
in 1884, the engineers being Messrs. Mansergh 
and Melliss; they proposed collecting all the 
sewage of the combined district and disposing of it 
by precipitation on 50 acres of land at Mortlake, 
part of which land- forms the site of the works 
which have now been carried out. An inquiry 
lasting fifteen days was held by Mr. J. Thornhill 
Harrison on this scheme, and notwithstanding 
the strenuous opposition offered he reported in 
faveur of it, and a Provisional Order to acquire the 
land by compulsion was granted. The Bill for 
confirming this order was referred by the House of 
Commons to a Select Committee of seven members, 
who after hearing for six days the evidence of the 
promoters and some of the opponents, stopped the 
case and unanimously rejected the Bill and made a 
special report thereon, recommending the dissolu- 
tion of the joint Board and that its district should 
be sub-divided into several separate districts, and 
that the Richmond urban and Richmond rural 
parishes should be combined as one of such separate 
sewerage districts. 

The joint Board did not adopt these recommen- 
dations, but Kingston, Richmond and other places 
applied to be separated from the Board, and an 
inquiry upon their applications was commenced. 
Meantime the Board put forward its third and last 
project, which was one designed by Sir Joseph 
Bazalgette and Messrs. Law and Chatterton, for 
taking all the sewage of the district to Crossness 


jat an estimated cost of 564,000/., but which after- 


wards appeared to be 718,000/. This scheme was 
brought before Mr. J. Thornhill Harrison, with 
the applications for severance of some of the con- 
stituent authorities. 

The inquiry lasted nineteen days. Mr. Harrison 
did not approve the Crossness scheme, but before 
it was brought to a final decision Sir Thomas Nel- 
son, the chairman and moving spirit of the Board, 
died on February 6, 1885, to the great regret of all 
who knew him. The Local Government Board 
were still unwilling to break up the joint Board, 
but they sanctioned the severance of Heston and 
Isleworth from its district. This was the beginning 
of the end. The corporation of Kingston single- 
handed promoted a private Bill to dissolve the 
joint Board, and after a slight contest the Bill was 
passed on July 22, 1885. The total expenditure of 
the joint Board during its eight years’ life was 
44,6001., irrespective of the great sums spent by 
local authorities, landowners, and others in oppos- 
ing its schemes. 

It is interesting to add that all the constituent 
authorities who were combined in the joint Board 
have, since the dissolution of that body, either 
completed, or in active progress, the necessary 
works for dealing with the sewage of their re- 
spective districts in their own localities, either 


was strongly opposed by the| kK 








singly or in combination with some adjoining 
parish. 

In the year 1885, Mr. J. C. Melliss, C.E., of 
Gresham House, London, E.C., proposed the 
formation of a joint Board for these five districts 
to deal with this important and difficult matter, 
and at the same time he submitted the plans which 
have now been carried out and brought to a suc- 
cessful termination in the works which are to be 
put into operation on September 28. A joint 
committee, representing the Richmond Urban and 
the Richmond Rural Sanitary Authorities, was 
formed under the Public Health Act in 1886, to 
carry out these works, and that Committee shortly 
after became the Richmond Main Sewerage Board, 
by a Provisional Order dated May 28, 1887, and 
confirmed by Parliament in the same year. The 
works were commenced in August, 1888, and many 
unforeseen difficulties and delays occurring, three 
years have been occupied in their construction. 

The following particulars will explain the cha- 
racter of the works which have been accomplished. 

The areas, with the present population and rate- 
able values of the contributory parishes, are as 
follow (see map Fig. 1, page 346) : 








Rateable Population in 
Parish. Area. Value. . 1891, 
acres £ 

Richmond ... 1210 176,500 22,684 
arnes ead 940 60,631 8,445 
Mortlake ... 1883 52,153 7,714 
ew... pies 298 18,065 2,076 
Petersham ... 652 8,707 629 
Total ... 4983 316,56 41,548 


These works provide each of the parishes of 
Barnes, Kew, and Petersham with an outlet, into 
which it can discharge its sewage matter, the outlets 
being placed at a sufficiently low level to drain the 
whole district. In like manner Richmond and 
Mortlake have been provided with several such 
outlets for the reception of their sewage, and for 
diverting its flow from the River Thames. These 
outlets for the five parishes are connected together 
by main intercepting sewers, which have been con- 
structed by the Main Sewerage Board. These 
main sewers are shown on the map, on which are 
marked their diameters and gradients. 

The sewers vary in size from 12 in. in diameter 
up to 40 in. in diameter. They are all circular in 
form (Fig. 8, page 350) and are constructed, accord- 
ing to the situation, of stoneware socket pipes, laid 
in and surrounded with Portland cement concrete, 
cast-iron socket and spigot pipes also laid in and 
surrounded with Portland cement concrete, and 
Portland cement concrete sewers lined with radiat- 
ing Staffordshire blue brick inverts and gault brick 
arches. The size of the prism ofconcrete surrounding 
the sewers and pipes is such that it gives a minimum 
thickness of 6 in. round the stoneware pipes, 6 in. 
round the iron pipes, and 8in. round the brick 
sewers. The iron pipes are used when the ground 
is treacherous, particularly along the river bank at 
Richmond (see map), where there is a tendency for 
the earth to slide. The whole of the bricks em- 
ployed in the sewers and the manholes were pur- 
pose-made pressed bricks, and were set in Portland 
cement. 

The sewers all have good self-cleansing gradienta, 
varying from 1 in 250, for the smallest sewer, to 1 
in 1200 for the largest. The total length of main 
intercepting sewers is a little under 5 miles, the 
depth below the surface of the ground varying from 
20 ft. to 45 ft. (Fig. 2, page 346). Excepting two 
or three short lengths constructed in the grave’, 
the sewers have been laid in the London clay, 
which underlies the water-bearing gravel formation 
of this district. With the exception of two short 
lengths they have been constructed in tunnel driven 
in the clay, shafts being sunk through the gravel into 
the clay for the purpose of tunnelling, which shafts 
were eventually used for manholes and lamp-holes 
(Fig. 2.) Flushing is provided for where required by 
the admission of Thames River water at the points 
where the sewerscommence, and by penstocks placed 
in thesewers. To afford ventilation there are used 
** Holman-Keeling’s” patent sewer gas destructors, 
and these are supplemented by connection with the 
chimney shaft at the pumping station ; there are 
also open gratings in the manhole covers, which 
will chiefly serve as fresh air inlets to the sewers. 

The sizes of the sewers have been calculated 
upon the hypothesis of excluding from them as 
much rainfall and subsoil water as practicable, and 
theyare only intended to receive a limited quantity of 
such waters in addition to the sewage proper. They 
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are capable of conveying the sewage from a popu- 
lation of 80,000 persons, which is the estimated 
future population of the entire combined districts, 
one-half the flow to pass in six hours. The outfall 
sewer has a discharging capacity equal to 11 mil- 
lion gallons in twenty-four hours. 

The sewage will flow by gravitation to one spot 
situated on the edge of the River Thames (see map) 
in the northern corner of the parish of Mortlake, 
where the invert of the outfall sewer and pump 
chamber is 25 ft. below ordnance datum. To this 
level the whole of the sewage of the entire district 
between Hammersmith Bridge and Putney boun- 
dary, on the north-east, and Ham House and Ham 
boundary on the south-west, a distance of five 
miles, will flow by gravitation. The dry weather 
flow of sewage from the present population is esti- 
mated at 23 million gallons per day, and the wet 
weather flow at 5? million gallons per day. 

The site acquired by the Board for the pumping 
station and disposal works was obtained by private 
purchase after long negotiation and much delay. 
It is situated in the northern corner of the parish 
of Mortlake on the bank of the River Thames. It 
comprises, in the whole, eleven acres, of which about 
seven acres only are as yet brought into use, the re- 
mainder being reserved forthe extensionof the works 
to meet increase of population (Fig. 9, page 347). 
It isa low-lying piece of ground, its surface being at 
the level of 12 ft. above ordnance datum or 2 ft. 6 in. 
below ordinary high-water spring tides, the level 
of high water at this point of the Thames being, at 
ordinary spring tides, 14 ft. 6in. above ordnance 
datum. The highest recorded level of the water in 
the Thames at this part during floods and spring 
tides, being 17 ft. 6 in. above ordnance datum, it 
has been necessary to construct the buildings so 
that their floors would be above it. Accordingly 
they have been placed at the level of 18 ft. above 
ordnance datum; at which level the tops of the 
tanks, together with walls surrounding the filters 
and channels, have been finished. 

An embankment also protects the site from the 
river water, but if the Thames should at any time 
break through this embankment, the levels which 
have been adopted would prevent it from interfer- 
ing with pumping the sewage from the sewers and 
carrying on its treatment. The level of that por- 
tion of the site which has been brought into use 
has also been raised by surplus earth, obtained in 
the execution of the works, from 12 ft. above 
ordnance datum to 15 ft, 6 in. above ordnance 
datum. 

The foundations for all the buildings had to be 
obtained at a considerable depth below the natural 
surface of ‘the site. It will therefore be easily 
understood that not only was the site an expensive 
one to adapt to the purpose, but also that a very 
large expenditure was necessary in building the 
foundations and work below ground. 

Those parts of the pumping station, precipitation 
and disposal works which it would be impracticable 
to enlarge, have been constructed of sufficient capa- 
city for the entire future population ; the other 
parts, which are capable of easy enlargement, are of 
a size for dealing with a population about 50 per 
cent, more than the present. 

Having now given a general account of the nature 
and extent of the works, we will turn to the engrav- 
ings. Fig. 1 (page 346) is a map of the district. 
Fig. 2 is a section of the length of main sewer, 
which ends at the pump chamber. Figs. 3 to 7 
show two forms of manholes, the first being at the 
junction of the Kew and Mortlake sewers, and of 
the sewer leading into the works. It will be noticed 
that the Kew sewer is trapped off by a syphon, 
and that it has an independent ventilating pipe. 
There are a large number of manholes in the 
sewers, as they occur about every 80 yards. There 
are several different patterns, besides the two we 
have selected for illustration. These, however, 


are among the most interesting varieties. Fig. 8 
(page 350) is a section of a2 ft. 3in. sewer. Fig. 9 


(page 347) is a plan of the works, showing the 
dock for the delivery of fuel, the outlet to the 
Thames, the workmen’s cottages, the tanks and 
the filter beds. Fig. 10 shows the elevation of 
the buildings ; Fig. 11 is a plan, and shows the 
disposition of the machinery. Figs. 12 and 13 are 
two sections of thepumpchamber. Figs. 14 and 15 
(page 347) show one of the chemical mixers. Fig. 
16 represents a part of the pressing plant. Figs. 
17 and 18 show the device for decanting the con- 
tents of the settling tanks. Figs. 19 to 24 (page 
351) are details of the tanks, while the figures on 


the two-page plate show the tanks, filter beds, and 


channels. 

When the sewage reaches the works through the | 
last length of sewer (Fig. 2) it passes through a 
strainer, made of iron rods, into the pump chamber, | 
Fig. 25. The strainer effects the removal of large 
matters such as corks, cabbage stalks, and the like. 
The sewage then enters the pump chamber, in 
which are three sets of single-acting plunger pumps 
designed for lifts of 43 ft. They are driven by | 
three 50 horse-power compound horizontal inter- | 
mediate receiver condensing engines, Figs. 11, 12, | 
and 13. Five sets of pumps and engines are shown 
on the engravings, but only three are in place 
(Fig. 25). 

Each set of pumps with its engine is capable of | 
raising about 4,000,000 gallons of sewage in a day, 
the three together being therefore capable of dealing | 
with 12,000,000 gallons per day. Each set of pumps | 
can be worked separately, one of them being sufli- | 


22), which can be opened as required. When 
one of these valves is opened the inlet channel of 
one tank is allowed to fill up with treated sewage 
to the level of a weir forming the outer side of the 
channel (Figs. 19 to 23). The sewage then flows 
over this weir until the tank is filled, or the valve 
is closed. A 15-in. scour valve (Fig. 20) enables 
the inlet channel to be completely emptied when 
desired. The treated sewage channel is covered 
with tiles set on cement slabs, carried by H beams, 
spaced 3 ft. apart (Fig. 22). 

The treated sewage is admitted continuously into 
one or more of the precipitation tanks, as required. 
As the tanks fill precipitation takes place, the 
precipitate rapidly falling to the bottom, while the 
effluent water, now deprived of the whole of its 
polluting matter in suspension, and nearly all of 
that in solution, flows continuously over weirs at the 
other end of the tanks (Figs. 19 and 25). This 
effluent water is sufficiently pure to be discharged 





cient for dry weather, a second set being brought 
into use in wet weather, while the third is held in 
reserve in case of accident to either of the others. 
Space is provided for the accommodation of two 
more similar sets of pumps and engines, if in future 
they should be required. Steam is supplied for all 
the machinery by three Galloway boilers, each 
18 ft. long by 6 ft. 6 in. in diameter, set on Livet’s 
system, any one of which will supply sufficient steam 
for doing the fine weather work, the other two being 
available when wanted. Weighbridge, trucks, and 
a steam crane for unloading coals and chemicals at 
the dock and wharf and conveying them into the 
buildings, are all provided. 

When the sewage rises to a certain height in the 
sewers and the pump chamber, the fact is com- 
municated by an automatic arrangement of electric 
bells to the foreman’s residence and to the engine- 
room and attention called thereto, thus avoiding 
any chance of overcharging the sewers. ‘The 
strained sewage flows continuously into the pump 
chamber, where it receives a small dose of milk 
of lime from the vats in one of the chemical mixing 
rooms (Figs. 9 and 11). It is then pumped to the 
surface, the operation of pumping i serving to 
thoroughly mix the sewage and the milk of lime 
together. The partially treated sewage then flows 
from the delivery pipes of the pumps, by a covered 
channel, along the side of the pump house (Fig. 11) 
into the inlet channel for treated sewage (Figs. 9, 
19, 22, 23, and 24, and also Figs. 25, 27, and 32 on 
two-page plate). At the head of the channel 
is a close iron bar strainer which removes any 
large matter that may have passed the first strainer. 
On its way to the channel the sewage passes 
through the second chemical mixing room (shown 
to the left in Fig. 9 and to the right in Fig. 11), 
where it receives a dose of a solution of sulphate 
of alumina, carbon, and iron, and is thoroughly 
mixed therewith by an agitator placed in the angle 
of the chemical room. This channel is supported 
on arches to raise it to the required level to 
command the whole of the precipitating tanks. 
Starting from the mixing-room (Fig. 9) it is carried 
on three arches (Fig. 32) to the tanks. Here it 
turns right and left (Fig. 29), extending the entire 
width of the eleven tanks. Between the inlet 
channel for treated sewage and each tank there 
is, however, a second inlet channel which com- 











municates with the first by means of valves (Fig. 





direct into the river and can be passed thereto, by 
the only outlet provided at the north-east corner of 
the works (Fig. 9). 

The eftluent water is, however, raised to a higher 
degree of purity, whenever required, by filtration 
through filter beds constructed of layers of various 
sized gravel, sand, and carbon ; the surfaces being 
covered with a thin layer of agricultural earth 
sown with grass. The high-level filters are shown 
in section in Fig. 30, and the low-level filters in 
Fig. 31, both on the two-page plate. The precipita- 
tion tanks are emptied of their entire contents once 
a day, and when a tank has to be emptied it is 
shut off from the inlet channel for treated sewage 
by valves (Fig. 22) and allowed a short time for 
repose ; the water is then drawn off from the tank 
by a floating pipe, the upper portion of the water, 
owing to the levels, being discharged on to the high- 
level filter beds by the upper 12-in. pipe in Fig. 18, 
and the lower portion on to the low-level tilter 
beds by the pipe shown in section. The two 10-in. 
sluice valves enable the flow to be directed into 
either pipe. The channels into which these pipes 
discharge are shown in Figs. 18, 25, and 27. The 
upper one serves the higher filters and the other 
the lower filters. Both these channels run the 
entire width of the filters, while the lower one passes 
down both sides of the higher filter, and then 
between the higher and lower filters (Fig. 27). 
There are valves between the channels and the 
filters. The discharge from both filter beds will 
flow into the Thames by gravity, except for a short 
time at spring tides, when the river is also filled 
with land water. It may be necessary at such a 
time to pump it, and for this purpose there are 
provided a pair of large Worthington steam pumps. 
These pumps and their channels for inlet and de- 
livery are shown in section in Figs. 27, 30, and 31. 

The floors of the filters are laid practically level, 
and the effluent finds its way through a number of 
drainage pipes (Fig. 25) into the delivery channel 
for effluent water. This channel can be shut off 
from the river and connected to the sumph (Fig. 27) 
from which the filter pumps draw. The discharge 
from these pumps follows the channel marked 
supernatant water in Figs. 30 and 31. 

The precipitate (commonly termed ‘‘ sludge’”’) at 
the bottom of a tank, averages from 2 in. to 3 in. 
deep, being nearly all, or 90 per cent., water. The 
water drawn off from the tanks and passed away to 
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the filters, or to the river direct, is not, however, 
lowered quite down to the precipitate or sludge ; 
the water immediately overlying the sludge, for a 
depth of 6in. or 7 in,, being retained with the 
sludge. The bottoms of the tanks slope at 1 in 
60, so as to form channels, and the sludge and water 
last mentioned run together, aided by sweeping, into 
a covered sludge passage (Figs. 20 and 21) passing 
along the upper ends of the tanks behind the inlet 
for treated sewage, Figs. 19 and 26. Thence the 
matter passes into the sludge chamber beneath the 
yress-house (Fig. 16 and 25). 

In this sludge chamber precipitation still rapidly 
takes place, and the water which rises to the top of 
the sludge is drawn off by the floating pipe shown 
to the right in Fig. 16. 1t is not, however, allowed 
to pass to the filter beds or to the river, but flows 
back again intothe pump chamber, mixes with the 
sewage and is treated over again. The quantity of 
water thus dealt with is comparatively very small. 
The sludge, having thus been deprived of some of 
its water, and brought into a favourable condition 
for pressing, is lifted by pumps into iron re- 
ceivers placed in the press-house (Fig. 11). 

These receivers each contain a charge for one 
press. In these it is limed, that is a certain small 
quantity of lime is added to it so as to facilitate the 
operation of pressing, ard it is forced by rams into 
the presses. The water pressed out of it (again a 
comparatively small quantity) passes to the pump 
chamber and mixes with the sewage to be treated 
over again, and the solid ‘‘ sludge cakes” measuring 
3ft. square by 14 in. in thickness, are removed from 
the presses. 

This work is done by three of Messrs. Johnson 
and Hutchinson’s 36-in. square sludge presses, 
each containing thirty plates and chambers. They 
are provided with all requisite sludge pumps, forcing 
rams, liming and skimming apparatus. The various 
parts of this sludge pressing machinery are pro- 
vided in duplicate in case of accident. Sludge in 
this pressed condition occasions no nuisance what- 
ever, and may be stacked and stored without creating 
even an annoyance. For agricultural purposes it 
has a manurial value rather higher than that of the 
best farmyard manure. The quantity that will be 
produced from the present population will be about 
10 tons daily, and considering the very great de- 
mand for manure of all kinds by the market gardens 
surrounding the locality, there will be no difticulty 
in disposing of it. Pressed sewage ‘‘ sludge cake,” 
which contains about 50 per cent. of water, is ex- 
ceedingly suitable for making up and raising low- 
lying land, and the Board will be able to utilise 
much of it for improving their own property. 

The entire cost of the works, including the 
sewers, will amount to between 115,000). and 
120,000/, the exact outlay being not yet ascer- 
tained. The annual cost of carrying on the work, 
including pumping the sewage, is estimated at 
34801., and this, together with the repayment of 
capital and interest, will not, it is expected, ex- 
ceed a rate of 7d. in the pound for the entire cost. 

The contractors who have completed the sewers 
are Messrs. Nowell and Robson, of London, and the 
pumping station and precipitation works have been 
completed by Mr. William Webster, also of London. 
The contractor who commenced the works was Mr. 
C. Dickinson. The pumps, engines, boilers, and 
mixing machinery have been supplied and erected by 
Messrs. James Simpson and Co., of Pimlico. The 
pressing plant and machinery have been supplied 
and erected by Messrs. S. H. Johnson and Co., of 
Stratford, E. 

As already stated, the engineer-in-chief was Mr. 
J.C. Melliss. Mr. James McKie filled the post of 
resident engineer, and Mr. W. Fairley has been 
appointed to the management of the works. 

Mr. Charles Burt is the chairman of the Board, 
Mr. J. Leslie G. Powell is the clerk to the Board. 

The works will be opened next Monday by Mr. 
C. T. Ritchie, M.P., President of the Local Govern- 
ment Board. 





THE BRITISH ASSOCIATION. 
(Concluded from page 323.) 
CHEMICAL PAPERS. 

Tue address of Professor Roberts-Austen we 
have already published. The reports of the various 
committees were somewhat behind this year. The 
Committee on the International Standards for the 
Analysis of lron and Steel, stated, through Mr. 
Turner, that they were not in a position to present 
the final report, owing to the difficulty of obtaining 





the large quantity of mild steel of uniform composi- 
tion requisite for the fifth standard. Professor 
Langley cannot get a crucible steel sufficiently low 
in carbon in the plumbago crucibles in use in the 
United States. 


Action of Ligut tron DyEp Cotours. 


This committee, consisting of Messrs. Thorpe, 
Russell, Stroud, Perkin, Abney, and Hummel, the 
secretary, pursues a very useful inquiry into the 
fastness of the various colours now employed by 
the dyers of textile fabrics. The work will neces- 
sarily extend over several years; and the com- 
mittee could do little more than announce that they 
had commenced testing red colours. 

The committees on the Bibliography of Solution 
and the Nature of Solution, and on the Biblio- 
graphy of Spectroscopy, presented short reports 
desiring reappointment; the Committee on the 
Influence of the Silent Discharge of Electricity on 
Oxygen and other Gases, did the same without 
asking for a further grant for this important work. 
The Committee on 


Tut Formation oF HaAtorp SAtts 


had more to say. The interest in these investiga- 
tions concentrates on the fundamental question, 
now eagerly discussed, whether or not two bodies 
can act upon one another without a third body, or 
traces of such, water vapour, for instance, being 
present, Sodium and chlorine do not appear to 
combine if perfectly dry ; nor do, according to 
Cowper, tin, copper, and magnesium then form 
chlorides ; Dixon has found the presence of mois- 
ture favourable for the explosive union of carbon- 
monoxide and oxygen; and Pringsheim has ob- 
served the same for hydrogen and chlorine. The 
present work concerns the combination of chlorine 
and mercury ; if the chlorine be generated from 
manganese dioxide and hydrochloric acid and per- 
fectly dried, the mercury is attacked, which Pro- 
fessor Shenstone is inclined to ascribe to the pre- 
sence of traces of hydrochloric acid ; and even if 
the chlorine be obtained by heating platinum 
chloride, there is a faint action which may again 
be explained by an impurity of the chloride, pro- 
bably an oxide, and by a slight volatility of the 
platinum chloride. To settle the question it is 
proposed to use the chlorides of copper and gold 
for the generation of chlorine. The report of the 
Committee on the Relation between the Composi- 
tion of a Double Salt, and the Composition and 
Temperature of the Liquid in which it is formed, 
presented by Professor Vernon Harcourt, F.R.S., 
also deals with matters of great importance ; and 
the same applies to the work of Dr. Gladstone and 
Mr. Hibbert on the ‘‘ Molecular Refraction of 
Electrolytes.” 


THE Spontaneous IGNITION oF COAL. 


Professor Vivian Lewes might have risked reading 
his paper late on Thursday, as arranged; there 
would have been a spontaneous though not so in- 
structive discussion, since the audience had begun 
to adjourn for lunch. Ever since Berzelius first 
suggested that the heat evolved by the oxidation of 
the pyrites in coal might have an important bearing 
upon spontaneous ignition, this has been accepted 
as the popular explanation, although the question 
has been contested. Coal most liable to ignition, 
however, often contains as little as .8 per cent. 
of from pyrites, mostly FeS;, and rarely more than 
2 per cent., and even if this amount were 
concentrated in one spot and oxidised rapidly, 
instead of during months and years, the total 
rise of temperature would be inadequate to 
cause ignition, which requires a temperature 
of 700 deg. to 870 deg. Fahr., the latter for 
Welsh steam coal. It is acknowledged that only 
finely divided pyrites can be dangerous; large 
masses do not oxidise appreciably, nor do heaps of 
pyrites free from carbonaceous matter. Professor 
Lewes regards the true explanation as _ 
physical and partly chemical. Charcoal condenses 
gases upon its surface, freshly won coal absorbs 
from 1} to 3 times its volume of oxygen from the 
air, and there is a circulation of the air through the 
interstices of the mass. This absorption is slow at 
low temperature, but rapid over 100 deg. Fahr. 
The oxygen absorbed is, after some time, given off 
as carbonic oxide and water vapour, and becomes 
more active in heaps by compression, and by elimina- 
tion of the nitrogen. Carbon powder in zinc cases 
ignites at 250 deg. Fahr. within a few hours. The 
effect of mass is well illustrated by statistics. For 








cargoes of under 500 tons, ignition cases amount to 
$ per cent. only ; in cargoes of over 2000 tons they 
rise to 9 per cent. The ports also have their in- 
fluence ; European ports are pretty safe, the 
Cape of Good Hope knows of many cases. The 
effect of moisture is to swell and break up the 
coal, and in this respect moisture is injurious in 
the presence of pyrites also; moisture increases 
the capacity for absorption, as Percy’s tables show. 
Ventilation with cool air would be a remedy, 
but is impossible on board the fast liners where 
bunker fires are, Mr. Lewes asserted, not infrequent 
though not admitted, especially when the boilers 
are close to the bunkers. It might be objected that, 
if this were so, the seat of fire should be near the 
bulkhead, whilst it is usually found near the centre 
and outside; but Professor Lewes showed bya little 
sketch that the openings towards the deck are not 
above one another, so that whilst the charring starts 
near the bulkhead, as has been proved, the ignition 
takes place some way off, where the air has access. 
Sir Lowthian Bell claimed competency to speak, as 
he has been burning 2000 tons of coal a day for the 
last twenty years and more. He took up the one 
argument of Mr. Lewes that the pyrites might 
cause sufficient rise of temperature locally, though 
it could not heat the whole mass sufficiently, and 
he mistrusts his pyrites still ; moreover, why did 
ignition never start at the top? Professor Vernon 
Harcourt also thought that Mr. Lewes had made 
his good case too strong by speaking of the ignition 
temperature of coal, whilst it was a question of 
sulphur. Mr. Bauermann questioned that the 
oxidation of sulphur would yield anything but acid 
compounds, but reminded the section that pulpy 
lignites, when pressed, ignite far below their 
supposed ignition temperature, in which he 
was supported by Dr. Bedson, who had experi- 
mented with the gases given off by heated coal dust. 
Mr. Spiller believed less in Dr. Bedson’s resins and 
parafiins than in organic sulphur compounds, which 
would become dangerous on exposure to air; the 
moisture would act as a starter, and the physical 
conditions would be of great influence. Professor 
M‘Leod wished to settle experimentally what kind 
of bodies caused ignition, whether a gas or a sul- 
phur hydro-carbon, which might be extracted. Sir 
Frederick Bramwell put the best question, whether 
Mr. Lewes was going to give asupplementary paper 
how to prevent ignition. Mr. Lewes had a means ; 
he suggests a second bulkhead 9 in. from the first, 
sea water to be circulated between the two by one 

ump, so that the coal would practically be water- 
jacketted, a remedy which he also recommends for 
powder magazines. As regards the chemistry, he 
fancies bituminous compounds more than sulphur 
combinations, and does not favour an oxidation of 
gases. The fire originated at the bottom and not 
at the top, because there was the greatest mass to 
keep the heat in. Dr. Bedson probably had a much 
higher temperature inside his ovens. 


Nicket Carson OXIDE. 


To the very comprehensive character of his re- 
searches on this subject, Mr. Ludwig Mond probably 
owes his admission to the Royal Society. It will be 
seen that the investigations, in which Mr. Mond 
was most ably assisted by Dr. Carl Langer and Dr. 
Frederick Quincke, open a wide perspective of 
useful application. In 1889 it was observed that 
nickel completely dissociated carbonic oxide at 
350 deg. Cent., whilst Victor Meyer did not suc- 
ceed in completely dissociating this gas by heat 
alone at 1690 deg. A very small quantity of nickel 
suffices for the dissociation of large quantities of 
carbonic oxide, and becomes converted into a 
voluminous black mass, which takes fire on ex- 
posure to air, a gas being generated at the same 
time in which the investigators at first suspected 
the gnomium of Kriiss and Schmidt, but which con- 
tained no metallic element but nickel. Nickel and 
carbonic oxide therefore gave a gaseous compound 
which was condensed into a colourless, mobile, 
very volatile liquid of characteristic odour, soluble 
in many organic solvents, alcohol, ether, benzole ; 
it boils at 43 deg. Cent. and explodes when sud- 
denly heated and as vapour mixed with air. Profes- 
sor Vernon Harcourt inquired how a liquid of such 
amiable properties—it is poisonous, too, and when 
injected into rabbits depressed the temperature 
in an extraordinary degree—could be sealed in a 
tube ; he had himself made a little of the substance 
which kept on exploding spontaneously, so that he 
was pleased to leave it alone. Mr. Mond simply 
pointed to the long tube in his hand, which had 
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travelled to Rome, and continued to handle it as if 
it were a stick. The liquid solidifies at —25 deg. 
Cent., and yields crystals of the formula Ni (CO),. 
The substance is surprisingly inactive, being hardly 
attacked by acids, alkalies, or metals, except oxidising 
agents ; and its molecular refraction and dispersion 
and magnetic rotary p wer are not only abnormally 
high, but afford strong grounds for placing nickel 
in the eighth group of the periodic law of Newlands- 
Mendeleieff, so that its valency, apparently two, 
would really be eight, as often suspected. The 
expansion coefficient is also very high. These 
determinations were made for and with Mr. Mond 
by Professor Nasini, of Rome, Dr. Perkin, F.R.S., 
and Professor Quincke, of Heidelberg. Very 
many experiments were made to obtain similar 
carbon compounds with other metals ; cobalt, for 
instance, one should think, would surely yield an 
analogous body. But all attempts failed, except 
those with iron, from which after long trials 
an amber-coloured liquid, crystallising at —22 deg. 
Ceut., has been obtained. ‘This very failure justi- 
fied the hope of being able to extract nickel by means 
of carbonic oxide direct from its ores, such as nickel 
speiss, and matte ; and in the case of nickel com- 
bined with arsenic and sulphur, the process is 
entirely successful, at any rate on a laboratory 
scile. The nickel can be extracted almost com- 
pletely in three or four days, and the resulting 
gas, when heated to 200 deg. Cent., gives a bright 
coherent nickel mirror, quite free from other 
metals, except traces of iron. For this purpose 
the speiss is calcined, reduced by water gas at a 
temperature of 450 deg. Cent., evolved and treated 
with carbonic acid in any suitable apparatus ; 
when the nickel mass becomes sluggish, it is re- 
generated by being heated to 350 deg. The gas 
leaving the chambers is passed through tubes 
heated up to 200 deg. Cent., where it condenses in 
brilliant mirrors, several of which were exhibited ; 
t» facilitate the deposit, thin nickel sheets are in- 
serted inthe tubes. Now this condensation may 
also be produced on other metals, and Mr. Mond 
showed some remarkably fine specimens of nickel 
plating, beakers, medals, brass tubing, &c. In the 
discussion Sir Lowthian Bell mentioned that he 
was evidently on the right track some twenty years 
ago, when he passed furnace gases over iron ore; 
his researches were published in the Journal of the 
Iron and Steel Institute, 1871, a journal which, 
Mr. Mond objected, chemists could hardly be ex- 
pected to consult, a remark which horrified the Pre- 
sident, Professor Roberts-Austen. 


ExvectricaL Evaporation OF METALS AND ALLOyYs. 


Mr. Crookes, F.R.S., gave ashort account of his 
recent researches on evaporation by the induced 
current in vacuo. The evaporation, which was first 
observed probably in 1877, by Dr. Wright, of Yale 
College, and which has already been utilised in the 
United States for mirrors, seems almost entirely to 
take place at the negative pole. Water can thus 
be evaporated ; and wha; is much more important, 
metals volatilise and deposit in wonderfully fine and 
coherent films; such a gold film, for instance, is 
much more uniform than hammered gold. Silver 
and platinum do not peel off so well, yet optical 
mirrors have been platinised in this way. An 
aluminium-gold alloy with 23 per cent. aluminium 
gives on white glass a fine purple deposit of gold 
only, the alloy becoming quite white owing to the 
removal of the gold; how deep this goes Mr. 
Crookes cannot yet say. For equal surfaces the 
order of volatility of metals is palladium 108, 
gold 100, silver 70, brass 51 (it volatilises, perhaps, 
as copper and as ziuc, but gives again a brass de- 
posit), platinum 44, copper 40, cadmium, nickel, 
iridium 10, iron 55. This order needs confirmation, 
however ; it bears no resemblance to any other table 
of properties, but the selection of equal surfaces is, 
of course, arbitrary. A gold brush thus treated 
appears afterwards pitted with little holes. Mag- 
nesium and aluminium appear non-volatile under 
these conditions, though Professor Liveing carried 
the vapours of these metals volatilised by a spark, 
through pipes of a 100 ft. length. 


IMPERFECTION OF THE SURFACE OF ROLLED 
CorprEr ALLOoYs. 

Mr. Turner has inquired into the cause of the 
red stains which are common on Birmingham 
copper and brass, cartridges, buttons, &e , and lead 
to considerable losses. The workmen ascribe these 
stains and spots to burning, sulphur, furnace dust 
and dirt, to the iron poker, and are sure that the 





stains pass through the whole mass. Mr. Turner 
found none of these views correct and the 
stains confined to the surface; nodules were 
never observed, Finally he evaporated water, 
salt water, pickle, and dilute acids on the 
surface, or wrote with such ingredients on the 
brass; then he did obtain stains, especially 
when chlorides had been used, but not with zinc- 
chloride. The conclusion is that any chlorides 
attack the zinc and liberate the copper; zinc 
chloride cannot do this, and the Birmingham water 
contains notoriously sufficient chlorides to produce 
the effect noticed. The stains are therefore caused 
by the water being allowed to dry on the material 
after washing upon completion of pickling. The 
brasses themselves Mr. Turner found very uniform. 


APPARATUS FOR TESTING Sarety Lamps. 


Professor F, Clowes contributed this paper as a 
preliminary report. Asked some time ago to report 
on the merits of some safety lamps, he could not 
find a description of any other suitable apparatus 
but one employed by the Prussian Government, 
practically, he said, only a vessel through which 
known quantities of air and firedamp are passed. 
He constructed, therefore, a wooden box of about 
100 litres (22 gallons) capacity, covered all over 
with paraftin to make it gas-tight, with an inlet 
tube for gas at the top, an outlet for the air at the 
bottom, a window for observation, and an opening 
for putting in the lamp, to be closed afterwards by 
a water tray. The gas he used was marsh gas. 
The mixture with air is rapidly effected by means 
of a flap, the whole inside and the flap being of a 
dead black colour. The lamps are introduced, the 
box being spacious enough for four or five lamps 
at one time: the desired mixture is then ob- 
tained, and the flame is watched. Davy’s lamp 
is said to indicate 3 per cent. of gas; but Pro- 
fessor Clowes had been unable to endorse that. Of 
the lamps submitted, Ashworth’s modified Hepple- 
white Gray lamp proved by far the best. It burns 
benzoline through a sponge, and gives a brilliant 
flame which when lowered so that it looks like a 
Bunsen flame shows the flame cap 7 millimetres 
high with .5 per cent. of firedamp present. Part 
of the glass is frosted, and when held properly, the 
light of the ordinary flame is hidden whilst the cap 
becomes visible. One-quarter per cent. of benzoline 
would thus be detected, and only with this lamp 
which he recommended. The test was shown. Mr. 
Thomas, of Cardiff, asked whether the lamp 
would act when exposed to a current. Before 
answering this question in the affirmative, Professor 
Clowes remarked that the apparatus was not 
intended to test the safety of the lamp. His chief 
point is the use of the lamp as an indicator, and he 
obtains almost the one-quarter per cent. of Liveing’s 
electrical indicator. 


Disposal OF SEWAGE. 

The paper read by Mr. Moor, B.A., aimed chiefly 
at the utilisation of the sludge cake ; as regards the 
precipitation, Mr. Moor had no very novel sugges- 
tions. He reviewed the better known schemes, 
lime processes, among which he comprises the 
amine process, in which herring brine is added, 
with a view, we think, not only of sterilising but 
also of precipitating the sewage ; processes without 
lime, among which are the A B OC, the mixture of 
magnetic iron oxide and salts of iron, alumina and 
magnesia of the International Sewage Purification 
Company, and Webster’s electrical process ; and 
irrigation. ‘Then he referred to his own work at 
Leyton. An air-dried sludge cake contains roughly 
25 per cent. of water, 20 of inorganic matter and 
phosphates, 55 of combustible nitrogenous matter. 
The ammonia could be recovered by distillation ; 
this, however, would not pay unless the sludge be 
very rich in ammonia, when it would be saleable as 
such. Distillation becomes feasible, however, if 
carried out on the lines of an old patent of Mr. 
Rees Reece, who burned peat in a sort of limekiln 
in such a way that the lower mass of the material 
was in active combustion, and distilled the mass 
above, which gradually descended, leaving ash and 
yielding tar, ammonia, acetic acid, and inflammable 
gas, collected in a series of condensers. Mr. 
Moor set up a furnace of boiler plate lined with 
brick and fitted with fan and condensers ; this was 
fed exclusively with sludge, which often contained 
30 per cent. of moisture. The ammonia comes 
over with the liquor as in gas works ; and the ash 
may be tranformed into clinker by increasing the 
blast. He recovered 80 per cent. of the ammonia 





and might have realised more. The uncondensed 
gas will burn with proper blast and might be 
utilised for raising steam for driving the fan, &c. 
The ash, containing about 60 per cent. of calcium 
salts, had so low a value that he had to give up the 
experiments after three weeks. This excess of 
calcium is due to the addition of lime first to pre- 
cipitate and then to press. The lime also tends to 
produce clinker in the furnace; yet the process 
might be employed in some towns where clinker 
can be used, and where the ammonia required alone 
might do more than pay the distillation. The un- 
condensed gases from distilling or baking sludge 
cake have an exceedingly unpleasant smell, and 
must be burned. Experiments have also been made 
with London sludge, burned in an oven with parti- 
tions, fires being lighted successively ; but theash had 
too little value. Mr. Moor advocates a sludge as 
rich as possible in ammonia and phosphates, with- 
out adding precipitates in any large quantity ; the 
pressing to be done without lime as at Kingston. 
Lime ought altogether to be avoided ; and he was 
inclined to try carbonised sludge in powder mixed 
with salts of alumina and iron, after precipitation 
running the liquid through a bed of lumps of car- 
bonised sludge ; when too foul this bed to be 
burned in the furnace. Hedid not succeed in pre- 
paring this carbonised sludge, but thinks it could 
be done in a larger furnace. Any seeds and vege- 
table matter in the sludge would then yield their 
potash. As to the resulting proportion of manure 
to the cake dealt with, he could not yet speak with 
accuracy; it might be one-tenth. Mr. Vernon 
Harcourt spoke favourably of Mr. Moor’s work, 
and warned against an excess of lime, which would 
liberate the ammonia. Mr. Adeney, who read a 
paper on the ‘‘Formation of Peaty Colouring 
Matters in Sewage by the Action of Micro-Organ- 
isms,” referred to the sewage works at Dortmund, 
where three large settling basins of conical section 
have been in use for severalyears. The sewage enters 
through vertical pipes open at the bottom, and 
the effluent flows over at the top, passing through 
the River Emache into the Ruhr and the Rhine. 
It was questioned whether any such process, which 
has the advantage of being continuous, could answer 
on a larger scale. The Dortmund people appear 
however satisfied, which they were not formerly ; 
and Dortmund is a busy manufacturing town of 
90,000 inhabitants, and possesses forty breweries 
which supply large quantities of a beer much in 
favour. We may give details about these works on 
a future occasion. 


Tue Economic SercrIon. 


Section F had a busy time at the late Cardiff 
meeting, some interesting papers being read, and 
on the whole good business being done in a 
business-like manner, for which latter fact thanks 
are due to the management. 

Of course, the department of economics can 
never be kept free from the ‘‘ faddist ;” in fact, it 
is impossible to say, in such a science, where 
‘*faddism ” begins and common sense ends. Our 
judgment in that respect depends a good deal on 
temperament. To some narrow intelligences every 
new proposal appears extravagant; others, broader, 
if less practical, find promise in each new sugges- 
tion, however far removed from the practice of the 
present hour. We must remember, too, that it is 
the province of the economist to be in advance of 
his day, and those who have the advantage of 
labouring in more exact sciences should deal 
gently with him if he appear visionary at times ; 
it may be to eyes less far-sighted. The section 
was appropriately under the leadership of a 
clergyman, Professor W. Cunningham, D.D., for 
it is only by the elevation of the moral tone of 
the mass of the people that we can hope for sound 
economical progress ; and naturally our moral as 
well as our religious advancement is the peculiar 
care of the clergy. This fact was illustrated in the 
first paper read at the meeting, and which imme- 
diately followed the delivery of the sectional pre- 
sident’s admirable address. The latter is not of a 
nature easily to be abstracted, dealing as it did 
with the whole question of the evolution of the 
national system of production and trade from the 
municipal system. In the latter each town strove 
to be self-contained, and looked on purchase made 
outside its own boundries as, in some degree, a 
definite loss to the community. 

The paper to which we have referred was con- 
tributed by Mr. C. H. Perkins, and was on the 
evergreen subject of arbitration with regard to 
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Wages. We did not see that there was anything 
very new in Mr. Perkins’ proposals. He would 
allow the capitalist 5 per cent. for the use of his 
money and put by another 2} per cent. for re- 
demption. The men would be paid wages and 
also receive a bonus out of the profits. That 
would be a very nice arrangement for all parties ; 
and lots of money could be got if Mr. Perkins 
could tint his scheme all over with the same rosy 
hue by devising a means whereby the 5 and 24 per 
cent. could be guaranteed. Unfortunately even 
collieries, which Mr. Perkins takes as his example, 
do not always show a margin of 74 per cent. on 
capital over the cost of development and working ; 
and it is for running this risk that the capitalist 
expects the bonus of additional profits, supposing 
there be any, to go into his pocket rather than 
that of the workmen. It is the old story. No 
re-shuffling of the cards or re-arranging the pieces 
on the board will make something out of nothing, 
in economical, more than in physical science. So 
long as capital is necessary to industrial undertak- 
ings—and no one has yet devised a reasonable 
scheme by which it can be dispensed with—so long 
will capital go to the best market ; and an uncer- 
tain maximum of 5 and 23 percent. is by no means 
the best, even in these days of low interest. Of 
course, Mr. Perkins’ scheme would be excellent if 
the workmen were alsothe capitalists, and that brings 
in the moral element to which we have already re- 
ferred. Let the pastors and masters, spiritual or 
otherwise, teachthe workmen by preceptand example 
the virtue of prudent frugality, and the problem 
would be solved. It seems a hard thing to tell a 
working man he must save a part of his small income, 
but the workman must learn that self-denial is the 
price of independence ; and, moreover, his income 
is often small relatively only. There are many 
luxuries indulged in by the working classes which 
might be made the purchase means of more perma- 
nent advantages. We will venture on an example, 
although we confess it is an extreme case. During 
the great shipbuilding boom of the early part of 
the last decade, workmen were earning wages two, 
three, and four times as much aswould be good pay 
for those in their position. If this excess had been 
funded, in place of being spent as quickly as earned, 
it is not too much to say that a capital equal to the 
establishment of several large shipbuilding and 
engineering yards would have been accumulated ; 
and it is also not too much to say that the whole 
shipbuilding trade of the kingdom might have been 
in the hands of the workman-capitalist, had the 
virtues of prudent self-restraint, which we have 
imagined, been exercised throughout. It is not 
economic schemes that are required by the commu- 
nity but an increase of wisdom and self-denial. It is 
as impossible to confer the advantages of property 
on those unfit to receive them, as it is to give the 
benefits of constitutional government to a people 
not ready to be free. The man who takes all he can 
get, and spends all he can get, must be content to 
remain a labourer to the end. 

We have ventured on these commonplaces—or 
truisms, as they may be more aptly called—because 
Mr. Perkins naturally ignores them, and flies to 
the Deus ex machina of the economist, legislation. 
His scheme, he says, ‘‘ would require official re- 
cognition ;” there must be ‘‘necessary registra- 
tion offices established by Government,” with 
Government ‘‘commissioners,” and Government 
‘* Boards of Appeal.” But we do not anticipate 
that Mr. Perkins suggests that Government should 
make people subscribe the money for his proposed 
undertakings, and until that comes about he will 
not find capitalists risk their money to pay work- 
men’s wages, plus bonus, whilst their competitors 
pay wages only. We are by no means sure, how- 
ever, that if Mr. Perkins could get the capitalist on 
his side he would also insure the support of the 
workman. The plan of paying a bonus has not 
always met with the approval of those who control 
the actions of the working man. 

In spite of what we have said we anticipate some 
scheme suchas Mr. Perkins formulates will be the 
course which industrial enterprise will take in the 
more or less distant future. This will not come 
about by ‘‘ official recognition,” or the interven- 
tion of Governmental commissioners or boards of 
appeal, but by the surer, more stable process of 
natural evolution. Every year we see how much 
less and less is the value of capital unless associated 
with business activity on the part of its possessor, 
whilst labour is becoming of more worth on all 
sides, except the very lowest. It only remains for 





the labour division of the civilised world to educate 
itself up to the level of its true position and acquire 
its due share of the capital which is its birthright. 
The nation that first achieves that result will have 
gained an industrial advantage, placing it so im- 
measurably above all rivalry, that it will hold com- 
petition at defiance ; and, when all nations have 
arrived at this point, the national system of produc- 
tion and manufacture will give place to the interna- 
tional system, just as the municipal system has 
given place to that of the nation asa whole. This 
industrial harmony of the world is, however, a 
question which concerns not us, but a coming gene- 
ration, although events move quickly when the 
ball is once set rolling. What we have more imme- 
diately present is whether Britain will be the first 
to see labour assert the dignity of self-restraint, 
and assume its proper place in industrial polity. 
That it will be one of the English-speaking nations 
we have little doubt, but we fear that the United 
States have the advantage of us in this respect. So 
far as our observation goes the native-born Ameri- 
can workman is better educated, works more 
steadily, and respects his home more than does his 
British fellow. That isan unpopular thing to say, 
but it is the truthful result of personal observation, 
and indeed is advanced as nothing more. Thereis, 
however, a rugged honesty of purpose about British 
working men that goes far to compensate for 
superior cunning. British labour, too, is better 
organised, and that may prove a good or bad thing. 
In the past the men have often not been well ad- 
vised, but it is inherent to most new things that the 
bad parts should come soonest to the surface. There 
have been great changes for the better of late in 
this respect, so that the demagogue has had to 
descend to the lowest stratum of the labour popu- 
lation to find an audience and support. 


Our Coat Suppty. 


The paper that followed that of Mr. Perkins bore 
still stronger testimony to the want of high 
morality as a foundation upon which to build 
economic science, for, whilst the theories of Mr. 
Perkins make appeal to us to exercise virtue for 
our own sake, Mr. T. Forster Brown asks us 
to show forbearance in the interests of a gene- 
ration yet unborn. Mr. Brown is an _ un- 
doubted authority on all questions relating to coal 
supply, and he thinks that in fifty years time a 
slow but gradual reduction in the output of coal 
will take place owing to the difficulty of getting it 
through the thicker seams, and those near the sur- 
face being worked out. Taking 250 million tons 
as the annual average output from the best of our 
coal resources we should have within the next fifty 
years a total of over 12,000 million tons, out of a 
total of 10,000 million tons estimated as remaining 
now unworked, of the best and thickest coal seams 
existing at a moderate depth below the surface. 
What would happen to this country without 
cheap coal need not be set forth, and Mr. Brown’s 
figures are calculated to put us back to that unquiet 
frame of mind which existed before the Royal 
Commission of 1871 gave us better assurance. We 
do not like to feel that we are eating up even 
our unborn grandchildren’s patrimony ; but what 
is to be done? Mr. Brown proposes putting by 
for the rainy day by paying off the National Debt. 
That seems to us a doubtful remedy, because 
we owethe National Debt to ourselves, and paying 
it off would simply mean that there was one less 
safe receptacle for people’s saving. The logical 
thing would appear to be to tax ourselves now to 
buy up the coal resources of other nations, but 
even if this were possible the carriage to England 
might make the coals not worth carrying. The 
best hope of the country is that mechanical 
science will so advance that power will be 
obtained at a far less expenditure of fuel. The 
progress since the days of Watt has been really 
immense in this respect, even working on the 
old lines, but there are indications that we may 
some time dispense with our trusty but wasteful 
servant steam—which has yet done us yeoman ser- 
vice in the past--and have recourse to a more 
logical method of generating power than that of 
converting water into steam in a boiler, and then 
largely condensing it on the walls of an engine 
cylinder. The cheapness of coal has done much 
towards checking the progress of invention in 
the matter of finding new sources of motive 
power. Under the present conditions it is com- 
mercially not worth while trying to devise fresh 
means, but should coal become dear the me- 








chanical engineer would doubtless find a way 
out of the difficulty. If not England would have 
to accept the fate of other nations that have pre- 
ceded her in commercial supremacy, and revert to a 
more pastoral state. That might not prove so 
unhappy a thing, for the survivors, as it is gene- 
rally considered. 


Frere TRAVEL. 

Mr. S. M. Burroughs, a philosopher from across 
the Atlantic, endeavoured to impress upon the 
section the advantages of ‘‘ Free Travel.” That 
sounds a pleasant thing to all who are not railway 
shareholders, and even they would not object if 
their property were bought out on liberal terms— 
although where the capital thus set free would find 
reinvestment would puzzle the wit of ordinary man 
to determine. Mr. Burroughs says we have free 
vertical travel now, why not have free horizontal 
travel? We can go to the very uppermost floors of 
office buildings—especially if we visit the land from 
whence Mr. Burroughs hails—and should be quite 
indignant if asked to pay for the accommodation ; 
why not extend the same principle to railway trans- 
port? There could be no objection to that pro- 
posal if the people we were about to visit would 
construct and keep going the railways, as the office 
occupiers pay for the lifts. That is just what Mr. 
Burroughs proposes should he done, and illustrates 
the matter by reference to the Woolwich free ferry. 
In this case certain marsh lands on the north of the 
river were largely enhanced’ in value by the esta- 
blishment of the ferry, and in the same way 
persons owning land, say on a distant mountain 
side, would have their property increased in value 
by the construction of a free railway linking 
them up toa town or city. Therefore, Mr. Bur- 
roughs would tax the landowners on the moun- 
tain to pay for the railway. We wonder, did Mr. 
Burroughs ever hear a tale of two countrymen of 
his own? After the American Civil War an 
enormous tax was put on land, whether occupied 
or unoccupied, productive or otherwise. For this 
reason some lands yielding no income could not 
even be given away—like certain not fully paid 
shares with a prospective call—and the unhappy 
owners had to meet the tax collector as best they 
could. Two gentlemen were travelling through 
one of these districts, when one supposed the other 
to be the proprietor of the adjacent land and ex- 
pressed sympathy for his hard fate. ‘‘ Oh, no,” 
said the other, ‘‘I am not such a poor man as you 
think, stranger ; this land don’t belong to me.” 
Mr. Burroughs brings forward a good many reasons, 
excellent in themselves in advocacy of free travel, 
but we think most of them could be advanced in 
favour of free bread, free beef, free beer, or even 
free billiards, free cricket, free yachting, free stalls 
at the opera, free Sunday clothes, or any other of 
those nice things which we should all like to have 
if we could get other people to pay for them; but 
how about the tax collector? For we anticipate 
that the owners of mountains would speedily take 
out letters of naturalisation in foreign countries. 
It is a detail which we have forgotten to mention, 
that Mr. Burroughs also proposed free carriage of 

oods. 
¥ THe Wacess or Men anp WomEN. 

Dr. Lewis Edmunds read a paper on the ‘‘ Taxa- 
tion of Inventors,” and Mr. Sidney Webb on the 
respective wages of men and women. With regard 
to the latter it would seem that as a rule men are 
the better paid for similar descriptions of work; 
but then they do it better. There is, however, a 
notable exception in the State of Wyoming, and here 
women have the suffrage. It might be thought, 
therefore, that the giving of political rights en- 
hances the quality of women’s work were we 
not told that there is a law which enacts that 
no distinction of wages according to sex shall be 
made. In special professions women hold their 
own, as instanced by the cases of female singers, 
novelists, the postmistress at Gibraltar, and the 
lady Paris correspondent of the Daily News. 


Tue TAXATION OF INVENTORS. 

Dr. Edmunds in his paper compared the position 
of the inventor and the author. The latter has 
copyright for life and seven years after, or else 
for fourteen years, whichever may be the longer, 
whilst the patentee’s limited protection is well 
known. In 1889 the surplus profit of the Patent 
Office was 93,5341. 8s. 9d., which goes to the 
Treasury for general purposes of the Government. 
On the other hand, the author pays a mere nominal 
fee for the protection of the fruits of his inventive 
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powers. We agree it is undesirable that the pro- 
gress of industrial invention should be unduly 
taxed and hampered, but the case of the inventor 
and the author are not quite as much on all fours 
as Dr. Edmunds would have us believe. In grant- 
ing a patent for an invention, the State may give 
to an individual the power to hold in check the 

rogress of an important industry. This in the 
interest of the community should not be lightly 
done, and the only feasible method of check, hard 
as it may seem, is a tax on the inventor. At the 
same time, our present system is far from perfect, 
a fact to which attention has often been drawn in 
these columns, 

Several other papers of varying interest were read 
in this section, but we have already extended our 
notice beyond the limits we originally designed. 
Dr. Gladstone also read the report of the com- 
mittee on ‘‘ The Teaching of Science in Elementary 
Schools ;” in which were contained some valuable 
remarks on the advantages of introducing experi- 
mental lessons, such as measurement lessons, by 
which the observing faculties would be more fully 
exercised ; and, as a supplemental advantage, com- 
parison could be made between English and metric 
systems. Dr. Crosskey stated that it was impossible 
for the children of the masses to receive advantage 
from the Technical Instruction Act in technical 
schools and classes unless they were given some 
elementary science teaching in elementary schools. 
Where this had been tried it had proved entirely 
successful, 

THE GeoLocicaL SECTION. 

The British Association meeting this year in 
the capital of the great coal-producing district of 
South Wales, it was to be expected that the pro- 
ceedings of Section C should be to some extent 
of a carboniferous nature. In view of this expec- 
tation the President of the section, Professor T. 
Rupert Jones, F.R.S., F.G.8., devoted the greater 
part of his address to an array of facts respecting 
the coal industry. The other feature of interest 
in this direction was the paper of Professor W. 
Boyd Dawkins, in which he gave an account of the 
work done in investigating the capabilities of the 
south-east of England as a source of coal supply. 
As our space is limited we propose confining our 
attention to a very brief abstract of these two fea- 
tures, which were those in this section more espe- 
cially of interest to engineers. 


Our COALFIELDS. 

The President commenced his address with a list 
of works treating more especially of the history of 
the use of coal, and the text-books and manuals of 
geology bearing on the subject. At the present 
time South Wales and Monmouthshire yield coal in 
greater quantity and of morevalue(by over1,000, 0001. 
a year) than the coalfields of Northumberland 
and Durham, or of Yorkshire and Derbyshire ; and 
considerably more (by nearly 5,000,0001.) than of 
the Clyde basin and associated fields of Scotland. 
The annual value of the coal produced in South 
Wales and Monmouthshire was said by the address 
to be 11 millions out of the whole 45 millions ster- 
ling estimated as the value of the coal at the pit’s 
mouth throughout the United Kingdom. In con- 
sidering the origin of coal the President then dis- 
cussed various more or less known theories, more 
especially the rival opinions as to growth and car- 
bonisation of coal plants being on the same ground, 
as opposed to the belief that the vegetation being 
water-borne and accumulated in this manner. The 
areas of coal-growth in various parts of the world 
are also discussed. The details referring to the 
British measures, as based on geological data, are 
of interest, and we regret we have not space to 
quote them. Coming down to the industrial aspect 
of the problem the address gives the total of coal 
raised in South Wales in the years 1880 to 1890 to 
be respectively 21,165,580 tensand 29,415,025 tons; 
showing an increase for the latter period of 8,249,445 
tons. The total output for the United King- 
dom was 146,969,409 tons in 1880; and 181,614,288 
tons in 1890 ; the increase for the latter year being 
34,644,879 tons. A large part of the address is 
taken up by a description of the leading varieties 
of coal found in Britain, ranging from the nearly 
pure carbon of anthracite to the highly bituminous 
cannel and house coal. The fossil animals of the 
coal also receive appropriate attention in the pre- 
sidential address of this section. In concluding 
his address Professor Jones spoke in eloquent 
terms of our dependence upon coal for the elements 
of our civilisation and the attributes of a higher 
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life, and apparently he does not share the fears 
of the President of Section G as to the evils 
that may follow the exhaustion of our coalfields. 
‘* We are,” he says in his final paragraph, ‘‘ still the 
early settlers in a beautiful world, whose capabili- 
ties, imperfectly known as yet, wait until higher 
developments of man can understand them fully, 
and apply the results to the general good.”” The 
paper of Professor Boyd Dawkins, to which we 
have referred, gave a succinct account of the explora- 
tions already carried out of the south-eastern coal- 
field, which have culminated in the much talked-of 
recent borings at Shakespeare Cliff, near Dover. 
The author, from the tone of his paper, appears 
sanguine that little now remains except to start 
coal mining on an industrial scale in Kent; but 
judging from what has been made public hitherto, 
and indeed from the facts put forward by Pro- 
fessor Boyd Dawkins himself, there is yet re- 
quired further investigation before the judicious 


in embarking on a coal-getting industry. We do 
not propose following the author in his interest- 
ing account of previous investigations, it being 
sufficient to say that in 1855 the possibility of the 
extension of the coal measures beneath south- 
eastern England was advanced by Mr. Godwin- 
Austen. In 1886 the author prepared a report in 
which he recommended a boring should be made, 
and this was carried out in connection with the 
Channel Tunnel works. These boring operations 
have been under the direction of Mr. F. Brady, 
the chief engineer of the South-Eastern Railway. 
A shaft was sunk on the west side of Shakespeare 
Cliff to a depth of 44 ft. to high-water mark, and 
from the bottom of this a borehole has been made 





to a depth of 1500 ft. The first 500 ft. was cre- 
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taceous, and there then followed 613 ft. of oolites, 
after which the coal measures were struck and 
extended for 387 ft. The first seam of coal was 
struck at 1140ft. Below this five other seams 
occur at various intervals down to 1500 ft., giving 
a total thickness of workable coal of not less than 
'10 ft., the thicker seams being 2 ft. 6in, The 
coal measures are inclined at an angle of 1 in 28. 
| The coal is described as good, bright, and blazing, 
jandthere are marks of crushing in two out of the 
|six seams. The author considers it not improbable 
that the south-eastern coalfield will be worked in 
the immediate future, and that centres of in- 
\dustry similar to Liége and Cardiff will spring 
‘up in the course of time in the secluded region 
of Kent. The British coalfields are worked to 
depths ranging to 3000 ft. and those of Bel- 
‘gium to depths of between 3000 ft. and 4000 ft. 
The iron-fields of the Wealdean area, the author 
points out, were largely worked down to the 
days of Elizabeth, when the wood used for 
smelting the ore became almost exhausted, and the 
industry then travelled to more remote districts. 
Professor Dawkins thinks it possible that the revo- 
lution of the wheel of time may again bring back 
this industry to south-eastern England through the 
|discovery of the coal measures which lie buried 
under the North Downs. 

In bringing our notice of the late Cardiff meet- 
ing of the British Association to a close it only 
| remains to say that the meeting of next year 
| will be held in Edinburgh, commencing on the 3rd 
| August, 1892. Whether such an early date will 
prove generally acceptable to the members will 
‘doubtless be shown by the attendance. The total 
number of tickets issued at Cardiff was 1488, which 
‘equalled receipts to the value of 16641. 
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THE compact little engine which we illustrate above 
has been designed by Messrs. Lister and Co,., machine 
toolmakers, of Keighley, for working in dusty situa- 
tions where grit and other dirt is likely to interfere 
with the smooth working of the ordinary type. As 
will be seen, it has two cylinders which are 8 in. in dia- 
meter and 10 in. stroke. The valves are of the piston 
type, and the speed of the engine 200 revolutions 
per minute, or higher if made i, Gani and is 
regulated by a sensitive high-speed governor. The 
cylinders are carried on inverted \/ frames, at the 
bottom of which is a cast-iron bed-plate containing 
troughs which serve as the crank races, and, being 
filled with oil, insure the efficient lubrication of the 
crank-pins and eccentrics. Cover plates protect these 
parts from grit, and prevent the splashing of the oil. 
A flywheel 3 ft. 6 in. in diameter by 5in. face, and 
weighing 8 cwt., is fitted at one end of the main shaft, 
and including this the total weight of the engine is 
45 ewt., which is sufficient to allow of the engine 
being worked without special foundations, though 
naturally the extra stability of such a foundation is 
advantageous. The construction of the — being 
simple, the makers claim that it is well adapted for 
colonial use, whilst its small size, 3 ft. by 4 ft. by 
5 ft. 3 in. high, enables it to be used in cramped and 
confined situations. 


VERTICAL CYLINDER BORING MACHINE. 

WE give on page 354 an illustration of a vertical 
cylinder boring machine made by Messrs. W. Sellers 
and Co., of Philadelphia, for the Newport News Ship- 
building and Dock Company, a notice of which works 
we recently published. This machine is provided with 
a boring bar 16 in, in diameter, with boring heads 
capable of boring cylinders 48 in. to 108 in. in dia- 
meter, and also with a double facing head, each having 
a compound slide rest to face 120in, in diameter. The 
vertical standards are 13 ft. apart, and the height 
from the sole-plate to the under side of the boring 
head, when in its highest position, is 10ft. The 
boring heads are raised from 7; in. to }in., or more if 
desired. The boring bar is so arranged that it can be 
lifted out through the top bearing without disturbing 
the driving gear or the feed gear, whilst in other ma- 
chines of this character the removal of the bar involves 





| magnet parallel to the axis of the armature, These 


first taking off the feed gear, which of course is 
troublesome, and a waste of time. The feed, which 
is self-acting, can be thrown in or out at any time by 
the hand lever, and the boring or facing head can then 
be moved slowly by hand or quickly by power in 
either direction through the action of reversing fric- 
tion clutches. This can be done while the boring bar 
is in motion in either direction, or the heads can be 
moved by power while the boring bar is at rest, the 
quick travel and the driving gear being made inde- 
pendent by means of a cut-off friction clutch. The 
feed is varied by a set of change wheels, and can be 
set for any desired motion in either direction, to 
bore from the top down or from the bottom up. The 
cutter heads are so arranged that the same tools can 
be used to bore in either direction, and for this reason 
the boring bar may be driven either way by a straight 
or es belt from the engine. A small horizontal 
high-speed engine is attached to one of the standards, 
and carries on its crankshaft a cone pulley to vary the 
speed of the boring bar. In addition to the changes 
of speed thus given, the speed of the engine can also 
be varied by an adjustable governor if desired. Power 
is transmitted from the driving cone to the boring bar 
through straight spur and bevel gearing, thus making 
the driving gear more efficient and pois than can be 
obtained by the use of worm gearing. The weight of 
this machine is 117,500 lb. 








SAYERS’ PLATING DYNAMO. 
WE illustrate on this page a new dynamo for plat- 
|ing purposes, which is being manufactured by Messrs. 
S. L. Hemming and Co., of Birmingham, under sole 
license from the patentee, Mr. W. B. Sayers. Plating 
| machines having to be of low voltage, this feature has 
been obtained in most cases by reducing the number of 
| convolutions on the armature, and with them the com- 
|mutator sections; by using a weak field ; and finally 
| by running the machines at low speeds. The reduction 
|of the armature sections increases the liability to 
— whilst the low speed necessitates a small 
output from the machine per unit of weight. In the 
machine we are about to describe a number of deep 
|channels or slots are cut in the poles of the field 











slots weaken the field in their neighbourhood, and 
coils can be short-circuited by subsidiary brushes on 
passing these points without sparking. Of these 
subsidiary or intermediate brushes there are eight, 
between any two of which half the total current of 
the armature can be drawn off at a voltage dependent 
on the rounding of the armature and the fraction of 
the total field which is cut by the coils between the 
two brushes. These additional brushes are not found to 
be objectionable in practice. They have never to carry 
more than half the current which the main brushes 
carry, and generally much less, so that they can be 





Transverse Section through Armature 
and Polepieces . 


made light. The machines already constructed give 
10 volts at the main brushes for plating with brass ; say, 
7.5 volts for nickel plating and 5 and 2.5 volts for 
silver and copper depositing. The device is applicable 
to both ring and drum armature machines, but is best 
fitted for use with the drum type, because in this case 
no matter whether the current is drawn from one side 
only of the commutator, or from both sides at irregular 

sitions, the distortion of the field is the same on 

th sides of the armature, as the wire of any coil 
passes to both sides of the armature. With a ring 
armature this is not the case. 





THE ‘‘ PRESIDENTE PINTO.” 

Tue Chilian cruiser Presidente Pinto, sister ship to 
the Presidente Errazuriz, was commenced with her 
sister in the shipyard of the Forges et Chantiers de la 
Mediterranée at La Seyne in August, 1889. The de- 
signs of the hull were prepared by the director of the 
works, M. Lagane, whilst the engines were designed 
and built in the society’s engine works in Marseilles. 

With a displacement of 2081 tons, the principal 
dimensions are as follows : 


ft. in. 

Length ... 268 4 
Beam es - 35 9 
mean 14 7 

Draught { Tt Co SS ae ae 
Depth ... ee : si aw 24 


The hull is entirely constructed of steel, the frames 
and beams being for the most part of the _——_ sec- 
tion. An armoured deck of steel, varying at the sides 
from 1.57 in. to 2.36 in. in thickness, and in the centre 
from 1.18 in. to 1.38 in., is fitted; the highest point 
of this deck being 314 in. above the water-line. 

There is no double bottom, but the hull is divided 
transversely, below the armoured deck, into twelve 
water-tight compartments, whilst with the exception 
of the bulkheads of the coal bunkers at the sides of the 
boilers, it is not divided longitudinally. 

The Presidente Errazuriz was launched on June 14, 
1890, and the Presidente Pinto two months later. Both 
vessels are sheathed in teak, Canadian elm, and copper, 
the sheathing being carried well up above the water 
line. There are two masts, one forward and one aft of 
the funnel, each of which carries double military tops, 
arrangements being made in the interior of the masts 
for the hoisting of the ammunition to these tops. A 
conning tower, with a total thickness of 3.15 in., is 
erected on the fore-bridge for the protection of the 
commanding officer in action. The electric light pro- 
jectors are two in number, and are situated one at 
each end of the fore-bridge. 

The propelling machinery consists of two triple- 
expansion engines, slightly inclined from the hori- 
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zontal, placed in separate engine-rooms, one forward 
of the other. On the steam trials the number of revo- 
lutions for both ships under natural draught was 140, 
whilst under forced draught this was increased to up- 
wards of 160 per minute, the speeds obtained being 
respectively 17 knots and 184 knots per hour, the indi- 
cated horse-power being 3560 and 5500. The air, feed, 
and circulating pumps are driven in each engine-room 
by a separate engine of the vertical, compound, two- 
cylinder type. 

The normal charge of coal is 170 tons, but provision 
is made for carrying 230 tons in time of necessity. 
With the former amount the ship should run 1446 
nautical miles at 15 knots and 2550 miles at 12 knots; 
whilst with the latter, and heavier charge, the ship 
should be able to make a voyage of 2550 nautical miles 
at 15 knots, or of 4500 miles at 12 knots. 

Four locomotive boilers, each fitted with three Fox’s 
corrugated furnaces, supply the steam forthe machinery 
at a pressure of 160 lb. per square inch. 

The sister ship, the Presidente Errazuriz, is armed 
with four quick-firing Canet guns of 15 centimetres 
(5.9 in.), placed on sponsons, two on each side; two 
quick-firing Canet guns of 12 centimetres (4.7 in.), one 
msyea on the forecastle, and one on the poop deck ; 
our quick-firing Hotchkiss guns ; four Hotchkiss re- 
volvers of 37 millimetres (1.45 in.) ; two Gatlings of 
11 millimetres (.43 in.), fitted in the tops; and three 
torpedo discharging tubes, situated one right for- 
ward, and one on each broadside. 

The Presidente Pinto was designed to be similarly 
armed, but the guns were not on board when the 
internal affairs of Chili became involved. 

It may be remembered by our readers that consider- 
able ditliculty was experienced in getting a crew to 
take the Presidente Pinto to Chili. The outbreak of 
the civil war there made it particularly desirable from 
a diplomatic point of view for other nationalities to 
assume a strictly neutral attitude. It was in the first 
place difficult to get the guns constructed by Messrs. 
Armstrong, Mitchell, and Co., Newcastle, on board 
without offence to the contending parties of Chili. 
Strategy had to be resorted to. The Drudge, the Elswick 
boat, followed the Presidente Pinto into several ports, 
and ultimately the two vessels took a cruise simulta- 
neously, After a short run it was noticed that the 
Drudge was lightened, and it was believed that the 
Presidente Pinto had guns on board, but there was 1.0 
direct evidence on the point. Again, it can easily Le 
conceived that many governments, particularly those 
on the continent of Europe, were adverse to crews 
being enlisted in their ports for a vessel which was 
destined to take a part in one or other side in the 
civil war of Chili. The British Government offered no 
hindrance directly, but British sailors were awakened 
to the possibilities of the crew being ultimately msufti- 
cient and did not enlist. Ultimately a ‘‘scratch ” crew 
was organised in several European ports and the vessel 
departed. Happily the Chilian war is now at an end, 
the suicide of Balmaceda insures a continuance of 
peace, and itis to be hoped that trade will now be 
resumed. 

The Presidente Pinto is now at Havre with an 
equipment of irregular infantry and cavalry soldiers, 
who will be discharged and sent back to Chili. The 
vessel will remain there three months, during which 
she will receive an armament of four 15-centimetre 
rapid-fire guns of the Canet pattern on Canet carriages 
with hydraulic brakes; two 12-centimetre rapid-fire 
guns, two Maxim mitrailleuses, and three torpedo 
tubes, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Giasgow Pig-Iron Market.—There was a depressed feel- 
ing in iron warrants last Thursday, and quotations met 
with a further decline. In the forenoon there were buyers 
of Scotch iron at 14d. per ton under the final offers of 
the previous day, but at the close they were up to within 
4d. of Wednesday’s close. Only two transactions were 
reported—one at 14 days and one at one month. More 
activity showed itself in Cleveland iron, and lower 

rices were accepted, the closing quotations showing a 

ecline of 34d. Hematite was also in demand at slightly 
easier rates, and closed 1d. under the previous day’s final 
quotation. Thesettlement prices at theclose were—Scotch 
iron, 473. 44d. per ton; Cleveland, 40s. 14d.; hematite 
iron, 503. 14d. per ton. Friday’s market was characterised 
by a stronger tone, but buyers were disinclined to give 
higher prices. Only four transactions took place during 
the forenoon, and one in the afternoon, tch iron 
closed with a recovery of 1d. per ton, while Cleveland re- 
covered 4d., and hematite iron 2d. per tua, the closing 
settlement prices being, respectively, Scotch iron, 
47s. Gd. per ton; Cleveland, 40s. 6d. ; hematite iron, 
50s. 3d. per ton. The tone of the market was also firm 
on Monday forenoon, and quotations were advanced all 
round from 3d. to 44d. per ton above last week’s 
final quotations. In the afternoon, bowever, prices 
gave way and a fairly good business was done. Scotch 
iron, after selling 2d. per ton dearer, closed with 
buyers offering 14d. per ton cheaper than Friday’s 

rice. After selling 4d. dearer in the forenoon, Cleve- 
and iron closed with buyers at 4d. and sellers at 1d, 


under Friday’s close. Hematite iron was steadier and 
in larger demand, and after being 44d. per ton dearer, 
still retained 2d. of that advance at the close. A com- 
paratively large amount of business was reported. The 
settlement prices at the close were—Scotch iron, 47s. 44d. 
per ton; Cleveland, 40s. 44d. ; hematite iron, 50s. 6d. per 
ton. There was increased activity in the warrant 
market yesterday, and the condition of the market 
assumed something like that of the quiet old days, 
when a fairly large business was done, and dealers 
were content with advances of from 1d. to 3d. per 
ton. The lesson that has been dealt to recent plungers 
by the action of the London pig iron syndicate is not 
likely to be forgotten for some time, and even yet many 
brokers will not sell Scotch iron to be delivered at any 
future date. The principal business done is still in 
Cleveland and hematite iron. Large transactions took 
place in the latter, which closed 24d. per ton dearer. 
Scotch iron was done at cash, ten days, and one month, 
and prices improved 24d. per ton. No business was done 
in Cleveland iron in the morning, but dealings took 
in the afternoon at cash and one month, and prices closed 
4d. per ton upon the day. The settlement prices at the 
close were—Scotch iron, 47s. 6d. per ton; Cleveland, 
40s. 9d.; hematite iron, 50s. 74d. per ton. The market 
was quieter this forenoon. Scotch iron changed hands 
at yesterday’s closing price, Cleveland at 4d. per ton 
decline, while hematite iron was 4d. to ld. per ton 
higher. A considerable amount of iron was thrown 
on the market in the afternoon, with the result that 
prices gave way to some extent, Cleveland finishing 14d. 
and hematite iron 2d. per ton below the closing figures of 
yesterday afternoon. The following are a few of the 
prices of makers’ special brands of No. liron: Gartsherrie 
and Summerlee, 57s. per ton; Calder and Glengarnock, 
57s. 6d.; Langloan and Coltness, 58s. 6d.; Shotts 
(ship at Leith), 59s. 6d. ; Carron (shi at Grange- 
mouth), 61s. 6d. per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 9031 tons, as com- 
pared with 8886 tons in the corresponding week of last 
year. They included 1050 tons for the Gnited States, 
1005 tons for Canada, 140 tons for India, 375 tons for Aus- 
tralia, 225 tons for Italy, 625 tons for Germany, 625 
tons for Holland, 135 tons for Belgium, 275 tons 
for Spain and Portugal, 267 tons for China and 
Japan, smaller quantities for other countries, and 3666 
tons coastwise. During the past week one hematite fur- 
nace was put in at Gartsherrie Iron Works, one basic at 
Glengarnock, and one ordinary at Eglinton Iron Works, 
whilst one hematite furnace was put out at Eglinton, and 
one ordinary each at Gartsherrie and Glengarnock, 
leaving the total in blast still 74, against 73 at this time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
500,817 tons, against 501,678 tons yesterday week, thus 
showing for the week a decrease amounting to 861 tons. 


More Shipbuilding Contracts.—Messrs. Murdoch and 
Murray, shipbuilders, Port-Glasgow, have contracted to 
build for a Continental firm of shipowners a steel screw 
steamer of 220 ft. keel, the machinery to be supplied by 
Messrs. Kincaid and Co., Greenock. The last-mentioned 
firm have booked an order to construct a steam launch of 
delta metal for Rio de Janeiro owners, and they have also 
contracted to supply a set of engines for a stern-wheel 
steamer, the hu p of which is to be built in Australia. 
The Irvine Shipbuilding Company have received an order 
from Messrs. Thomas M‘Laren and Co., Glasgow, to 
build a steel screw steamer for the South African trade. 
She will be supplied with compound engines by Messrs. 
Muir and Houston, Glasgow. 


Malleable Iron and Steel Trades.—An advance of 5s. 
per ton was made last week in the price of iron sheets, 
and subsequently there was a rise of 2s. 6d. per ton in the 
price of the common grades of bar iron, the makers of 
which have been enabled to raise their prices to that ex- 
tent in consequence of the rather better demand expe- 
rienced during the past two or three weeks. A rise of 5s. 
was expected in some quarters, but makers thought 
it the better policy to content themselves for the present 
with a rise of 2s. 6d. per ton. The price for the lowest 
grade of common bars is now 5l. 17s. 6d. per ton. Other 

rades are higher in proportion. Some persons are in 
foubt as to the permanency of the recent fresh demands 
for steel. Orders have been placed for a very large quan- 
tity of that material within the last few weeks—for as 
much, it is said, as about 50,000 tons—for shipbuilding 
purposes. Makers report that there are still large in- 

uiries in the market, and in one or two cases they state 
that they are not now selling ship plates under 6/. 10s. 

sr ton, less 5 per cent. The makers both of steel and 
finished iron contend that with fuel and other materials 
steadily rising in price, they must in turn obtain higher 
rates for their products if their works are to be kept 
going. 

Coal Trade.—The Scotch coal trade is still very steady, 
though in consequence of the sharp advance that has 
recently taken place in freight rates to the Baltic and 
coasting ports the demand for forward shipment is rather 
slackening off. For prompt requirements, however, firm 
prices are still commanded, main coal being particularly 
in demand. Prices are unchanged from last week at 8s. 
for main, 8s. 9d. to 9s. for splint, 9s. to 9s. 3d. for ell, 
and 10s. 6d. to 10s. 9d. for steam, all f.o.b. at Glasgow. 
There is a trifle more doing in dross, but the price has 
not advanced at all. Wagonsare still very scarce. From 
Ayrshire it is reported that the demand is in no way fall- 
ing back, but is rather on the increase. Inquiries at pre- 
sent are somewhat extensive, and that fact has tended to 
stiffen the prices. There is still, however, no demand for 
dross, the price of which is even lower than it was a week 





ago. The total coal shipments from Scotland last week 





were fully 18,000 tons over those for the corresponding 
week of last year, and the year’s shipments show an in- 
crease of about 200,000 tons. 


Additions to the Peninsular and Oriental Steam Navi- 
gation Company’s Fleet.—There are at present seven 
steamers in course of construction for the P. and O. fleet, 
four of which, aggregating 22,600 tons, are being built at 
Greenock by Messrs. Caird and Co. Two of these vessels 
are of 7000 tons each, and will be the largest steamers of 
the fleet. By the way, it may be mentioned that the 
Greenock firm just named have built fully one-half of 
the great fleet owned by the P. and O. Company. 


Messrs. George Thompson'and C y’s Fleet.—On the 
occasion of the launch of the largest vessel ever built at 
Aberdeen, it has just been stated that during the last 
forty years the well-known firm of Messrs. George 
Thompson, of Aberdeen and London, have spent on new 
shipping one million pounds sterling—800,000/. in Aber- 
deen, and 200,000/. on the Clyde. It is only within a 





lace | very recent period that the firm have gone in for power- 


ful steamers for their colonial trade. In the olden time 
it was the famous ‘‘ Aberdeen clippers,” sailing ships, 
that were built for the firm. 

Proposed Harbour Extension at Stonehaven. —The Com- 
missioners and Harbour Trustees of Stonehaven are pro- 
posing to go in for a scheme of harbour extension at an 
estimated cost of about 20,000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Improvement in the Iron Trade.—A considerable com- 
motion has been created in local iron trade circles by the 
announcement of a rise of 10s. per ton in finished 
iron. This has caused a rush of merchant orders, and 
South Yorkshire and Derbyshire makers have been 
pressed to take forward contracts for bar, sheets, 
and pig at rates which appear to be daily increas- 
ing. A spirit of speculation has been set up and 
this is remarked in all circles. Whether the ad- 
vances were warranted by bond fide requirements or 
are the result of forward buying, and a rush for the 
placing of orders by merchants, it is difficult as 
yet to tell, especially in the face of settlements 
which must ensue naturally with the conclusion of 
the September quarter, the most important settlement 
in the year, so far as the iron trade is concerned. 
Referring to the Septembers that have passed from 
1885 to 1891 it will be found that at the end of each there 
has been a sudden upward movement in the price of iron, 
and those who have remembered this have held back on 
old contracts and are clearing ata profit. One of the best 
informed of iron agents remarking on the subject a day 
or two ago said, “‘ This annual rise in iron, proclaimed in 
Staffordshire as usual, will enable us to clear our books 
and secure fresh contracts for the winter working.” It 
is certain that those who hold contracts are underselling 
to secure a clearance. 


The Steel Trade.—Notices of increase in the price of 
iron have not affected either the Bessemer or crucible 
steel trade in any appreciable degree. It has made Bes- 
semer and Siemens manufacturers very cautious as to 
accepting forward contracts, and there is evidence of the 
possibility of a rise before very long. Hematite holders 
are keeping for a rise and fresh lots for forward delivery 
cannot be secured, excepting at figures which show an 
increase in value. Foundry irons are not selling well as 
few of the foundries in this locality are busy, and 
in many instances they have been disturbed by strikes. 
This has been the drawback to the trade, especially in the 
stove-grate trade, for po A months past. Crucible steel 
is selling a little more freely, mostly on home and Conti- 
nental account, but only the houses sending out first-class 
makes are doing a leading business. The finest makers 
of Sheffield steel are mostly kept going on Government 
account, and those who can turn out ordnance of finest 
quality are obtaining a constant supply of work. It 
would appear that private firms who turn out best 
qualities of material are now recognised as being worthy 
of support, and every es is given to them, 
a very distinct departure from the policy of ten years ago, 
when local firms after expending thousands of pounds in 
the laying down of special plant had to wait the con- 
venience of Woolwich. 


The Boiler Plate Trade.—It will have been noticed 
from time to time on reference to these columns that 
allusion has been made to an effort to wrest from Lanca- 
shire opponents a fair share of the boiler-plate trade. 
Special plant was laid down for this purpose by Messrs. 
Hawksley, Wild, and Co., and their efforts have resulted 
in a great success. It would appear that as many of the 
local makers of best plates are getting abnormal prices for 
quality, the making of them into boilers is being seriously 
entertained as a question important to thetown. The 
amalgamation of the industries is a point of moment, and 
the introduction of fresh capital into the branch is being 
attended with success. 


The Coal Question.—There are about as many different 
opinions as to future quotations for coal as there are 
prices prevailing now. Notwithstanding advices as to 
the increasing of rates by 6d. per ton for steam coal, 
agents will not let old cash customers go, and the result 
is that keen-buying cash-paying manufacturers are not 
submitting to the fresh increase in the price of fuel. For 
household coal as much as 2s. per ton is being paid beyond 
the quotations of last month. Miners throughout the 
district appear to be very unsettled, and the slightest 
a is made a reason for a strike or suspension of 
work, 
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NOTES FROM THE SOUTH-WEST. 

Cardif..—The demand for steam coal has been quiet ; 
the best qualities have made 13s. 6d. to 14s., and secon- 
dary descriptions 12s. 9d. to 13s. per ton, The demand 
for house coal has been comparatively limited; No. 3 
Rhondda large has made 13s. per ton. Patent fuel has 
been in moderate demand at 12s. 6d. to 13s. per ton. 
Coke has shown a - ~y upward tendency ; foundry 
qualities have made 20s. 6d. to 21s., and furnace ditto 
18s. to 18s. 6d. per ton. 


The Bute Docks and the Taff Vale Railway.—Rumours 
have been current at Cardiff during the last few days that 
negotiations are pending for the transfer of the Bute 
Docks and the Taff Vale Railway to one of the principal 
trunk railway companies, such as the London and North- 
Western, the Great Western, or the Midland. These 
rumours have not yet been traced to any reliable source ; 
and in the case of the Midland Railway Company, Sir J. 
Allport, one of the directors, has given an unqualitied 
denial to the statements made. 


Mooring Gear.—The officials of the Steam Reserve have 
been 2 for the last few days at Spithead in testing 
Martin’s, Inglefield’s, Hall’s, Tysack’s, and other pattern 
anchors and mooring gear. The trials have been very 
exhaustive and a report will shortly be issued of the 
merits of the different systems. 


South Wales and Monmouthshire Coal Owners’ Associa- 
tion.—This association held a meeting at Cardiff on Mon- 
day, Sir W. T. Lewis in the chair. Notices given by the 
workmen at Messrs. Nixon’s Navigation and the Werfa 
Collieries were considered, and it was decided that in the 
event of a stoppage the companies should receive the sup- 
port of the association. Considerations were also given 
to notices which had been tendered by the enginemen, 
stokers, and outside fitters at the whole of the Dowlais 
Company’s collieries, and it was resolved to accord the 
utmost support to the company in its action. Arrange- 
ments were made for evidence to be furnished by the 
association to the Royal Commission on Labour as to 
explosions in coal mines from coal dust. At the conclu- 
sion of the coalowners’ business a meeting of the joint 
committee of the South Wales and Monmouthshire Iusti- 
tute of Engineers and of the association took place. 
Arrangements were made for the erection of the proposed 
new institute in Park-place, Cardiff, the contract for 
which has been let to Messrs. W. Thomas and Co. 


Wages in Wales.—A meeting of the sliding scale com- 
mittee of South Wales and Monmouthshire colliery pro- 
prietors and workmen’s representatives was held at 
Cardiff, on Monday, under the presidency of Sir W. T. 
Lewis. The committee took into consideration certain 
disputes at the Werfa and Tewgoed collieries, and after 
hearing evidence on both sides, decided that further 
reference should be made to the colliery proprietors and 
workmen to enable them to attempt a settlement. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly large attendance on ’Change, the tone of the market 
was cheerful, and a good deal of iron changed hands. 
Buyers were somewhat anxious to operate, and this 
caused quotations to stiffen a little. ‘There were a good 
few complaints of difficulty to secure iron for immediate 
delivery. A few lots of No. 3 g.m.b. Cleveland pig iron 
changed hands at 40s. 6d. for prompt f.o.b. delivery, and 
the same figure was generally asked for delivery to the 
end of the year. There were some inquiries for delivery 
over the first three months of next year, but there was 
little desire to do business so far ahead. The lower 
qualities of pig iron were in very good demand, par- 
ticularly No. 4 foundry, which is very scarce, and for 
which buyers readily paid 39s. Grey forge was on sale 
at 37s. 3d. Middlesbrough warrants opened 40s. 74d. and 
closed firm at 40s. 84d. cash buyers. 'Po-day our market 
was quiet, and very little business was recorded, but quo- 
tations were firm. No. 3 Cleveland was steady at 
40s. 6d. for both prompt and forward delivery. Middles- 
brough warrants were steady at 40s. 7d. cash buyers. The 
hematite pig iron trade continues firm and local brands 
are very scarce. They cannot be purchased for imme- 
diate delivery. In consequence of the demand for hema- 
tite the Normanby Iron Company have decided to change 
one of their furnaces from Cleveland to hematite. This 
firm have not hitherto produced any hematite. They 
intend making the chage next week. For delivery about 
a month ahead i numbers of makers’ east coast 
hematite pig iron are quoted 50s. There is nothing new 
in the Spanish ore trade. Rubio remains at 13s. to 
13s. 3d. ex-ship Tees. 


Manufactured Iron and Steel.—The slight improvement 
meee in these industries last week is maintained. 
ost of the works in the north are now working prett 
regularly, and are, with the exception of the steel rail 
mills, likely to be kept so for some weeks. Steels rails 
are in poor demand and quotations are very weak. 
Common iron bars are 5/. 10s.; iron ship-plates, 5/. 10s.; 
steel ship-plates, 6/.; iron ship angles, 5/. 7s. 6d.; and 
steel ship angles, 5/. 15s.; all less the usual 24 per cent. 
discount for cash. Heavy steel rails are obtainable at 
4l. net at works. Messrs. J. R. Winpenny and Edward 
Trow, the joint secretaries of the Board of Conciliation 
and Arbitration for the manufactured iron and steel trade 
of the North of England, have just published their report 
under the wages sliding scale of that Board for the two 
months ending August 31 last. The report gives a re- 
duction of 3d. per ton on puddlers’ wages, and of 24 per 
cent. in all other forgeand mill wages. Mr. Waterhouse’s 





report shows that the average net selling price during 
that period was 5l. 11s. 10.89d. For the preceding two 
seaniie thonvenngs net net selling price was 5/. 13s. 10.16d. 
per ton. 


Sir W. G. Armstrong, Mitchell, and Co.—The ninth 
annual report of this huge firm is most satisfactory. It 
states that for the year ending June 30 last, deducting 
depreciation and okie the balance from the previous 
year, there remains a profit of 239,973/.4s. upon the year’s 
operations, and the directors propose a dividend at the 
rate of 11} per cent. per annum on the ordinary stock, 
and 4 per cent. on the preference shares of the company 
(less income tax) of which sum 24 and 2 per cent. have 
already been paid as interim dividend. <A balance of 
19631, 6s. 74. is carried to next year’s account. 





LAUNCHES AND TRIAL TRIPS. 

THE steel twin-screw steamer Labrea made her official 
trial at the measured mile on Gareloch on Thursday, 
10th inst., with very satisfactory results. She is the last 
of four vessels recently built by Messrs. Russell and Co., 
Port-Glasgow, to the order of the Amazon Steam Navi- 
gation Company, Limited, London. The other three 
vessels are named respectively Madeira, Javary, and 
Belem. The two first named are 170 ft. by 28 ft. by 
8 ft. 6 in. moulded depth ; they carry 195 tons deadweight 
on a draught of 5 ft. 9in. in fresh water, the contract 
speed on trial being 10} knots. The machinery is by 
Messrs. Kincaid and Co., Limited, engineers, Greenock, 
and consists of two sets of triple engines having cy- 
linders 9in., 14in., and 22 in. in diameter, by 18 in. 
stroke. The condensing surface is large on account of 
the high temperature of the river water being 325 
square feet to each set of engines. Steam is supplied by 
one steel return tube boiler 12 ft. mean diameter by 
9 ft. 9 in. long, having two Fox’s corrugated flues 
3 ft. 6in. in diameter, working pressure 160lb. The 
Belem and Labrea are each 170 ft. by 31 ft. by 8 ft. 9 in. 
moulded depth and carry 200 tons deadweight on 
5ft. 6in. draught. The contract speed on trial is 94 
knots. The machinery is exactly the same and by the 
same makers in all four vessels, so as to reduce necessary 
spare gear to a minimum. All these vessels on their 
trial trips made about } knot over contract speed. The 
Labrea gave a mean of four runs equal to 9.587 knots having 
on board 20 tons in excess of the contract weight. Steam 
pressure, 160 1b.; vacuum, 27 in.; revolutions, 183; mean 
indicated horse-power, 505. Besides the cargo carried by 
these vessels they are fitted specially for the passenger 
traffic on the Amazon. The two first named carry 22 first- 
class passengers each and the two latter 30 each, all in 
state-rooms. There are three decks in each vessel, the 
main decks for carrying cattle, the spar deck for pas- 
sengers, and awning deck to serve as a shelter. The 
vessels and their machinery have been designed and con- 
structed under the superintendence of Mr. James Pol- 
lock, London. 


The Gossamer, first-class gunboat, selected as an 
example of the numerous vessels of her type for experi- 
ment, concluded the first of a series of progressive steam 
trials on the measured mile at Portsmouth, late on Wed- 
nesday night, the 16th inst. Her draught was 8 ft. 6 in. 
forward and 10 ft. 6 in. aft, and four runs were made at 
each rate of speed. The following were the mean results : 
111 revolutions gave 276 horse-power and 8.6 knots speed ; 
134 revolutions, 474 horse-power and 10.5 knots; 165 
revolutions, 856 horse-power and 12.6 knots; 191 revolu- 
tions, 1314 horse-power and 14.7 knots; 214 revolutions, 
2027 horse-power and 16.3 knuts; and 235 revolutions, 
2486 horse-power and 17.7 knots. The working of the 
engines and boilers was way ae satisfactory. It is 
intended to prosecute further trials with different forms 
of propellers. 


On Saturday, the 19th inst., the s.s. Mexican, built 
to the order of the West India and Pacific Steamship 
Company, was launched from the yard of the Naval 
Construction and Armaments Company at Barrow. The 
dimensions of the Mexican are as follow : Length between 
perpendiculars, 360 ft. ; breadth moulded, 43 ft. ; depth 
moulded, 29 ft. 3in. Her gross tonnage is about 3620 
tons, and the deadweight carrying capacity about 5150 
tons. The vessel will be fitted with direct-acting triple- 
compound screw engines, with cylinders 27 in., 44 in., and 
72 in. in diameter, with stroke of 48 in., to propel the 
on a speed of 11 knots an hour at sea when fully 
oaded. 





The largest vessel ever built at Aberdeen was launched 
from the yard of Messrs. Hall, Russell, and Co., on 
Saturday, the 19th inst. The Thermopyle is a steel 
screw steamer, and has been built to the order of Messrs. 
George Thompson and Co., Aberdeen and London, for 


their Aberdeen line of vessels trading to Australia. Her | M 


dimensions are: Length, 380 ft. ; breadth, 44 ft. 6 in. ; 
depth, 34 ft. Her gross register is about 4000 tons, and 
when fully laden she will carry a deadweight of about 
5000 tons. She is designed for a trial trip speed of 
14 knots per hour. The engines, which are pm P. triple- 
expansion type, are capable of developing 3000 horse- 
power. She has been superbly fitted up for carrying 
passengers, and by the time she is finished she will have 
cost 72,000/. 





On Saturday, the 19th inst., Messrs. Edward Finch 
and Co., Limited, launched from their shipyard at Chep- 
stow a finely modelled steel screw steamer which has 
been built to the order of Messrs. John Pile and Co., 
London. Her principal dimensions are : Length between 
perpendiculars, 14] ft.; beam, 22 ft.; depth of hold, 


10 ft. 6 in. She will be fitted with triple-expansion 
engines, having cylinders 104 in., 17 in., and 28 in. in dia- 
meter by 21 in. stroke, supplied with steam from a. steel 
boiler 10 ft. in diameter and 9 ft. Gin. long, working to 
160 lb. pressure. 





On Saturday, the 19th inst., there was successfully 
launched from the works of Messrs. T. R. Oswald and 
Co., Limited, Milford Haven, a steel sailing ship named 
Windermere of the following dimensions : Length, 320 ft. ; 
breadth, 43 ft. 2in. ; depth, 25 ft. 7in. Register tonnage 
about 3000, carrying a deadweight cargo of over 4500 
tons. The vessel is rigged as a four-masted barque with 
double top-gallant yards, and has been built to the order 
of Messrs. Fisher and Sprott, of London, being the 
fastest vessel Messrs. Oswald have built for the same 
owners. 


On Monday afternoon, September 21, Messrs. Sir 
Raylton Dixon and Co., launched from their No. 2 Dock- 
yard, Middlesbrough, the second steam trawler which 
they have in hand tor the Western Steam Trawling Com- 

ny of Bristol. Her chief dimensions are: Length 

tween perpendiculars, 96 ft.; breadth, 20 ft. 51m.; 
depth moulded, 11 ft. 8in. Her engines will be —— 
by Messrs. Worth, Mackenzie, and Co., of Stockton. They 
will have cylinders 11 in., 184 in., and 29 in. in diameter, 
by 21 in. stroke. 





Messrs. Sir Raylton Dixon and Co. launched the same 
afternoon a second steam trawler of similar dimensions 
to the above, but the engines for which will be supplied 
by the North-Eastern Marine Engineering Company, 
Limited, of Sunderland. They will have cylinders 
11 in., 17 in., and 28 in. in diameter, by 21 in. stroke. 





Messrs. Fleming and Ferguson, shipbuilders, Paisley, 
launched, on September 21, the steel screw steamer 
Upolu, which they have built to the order of the Union 
Steamship Company, of New Zealand. Her dimensions 
are 220 ft. by 30 ft. by 24 ft., and she is intended for the 
company’s passenger and fruit trade between Fiji and 
New Zealand. The Upolu has been constructed to the 
requirements of ay of Trade and Lloyd’s highest 
class, and will be fitted by the builders with a set of their 
patent quadruple engines. 

Messrs. Short Brothers, Pallion, Sunderland, launched 
on Tuesday, September 22, a handsomely modelled steel 
screw steamer named Nerito, built for the Pinkney and 
Sons Steamship Company, Limited. The principal 
dimensions are: Length, 320 ft.; breadth, 42 ft. ; 
moulded depth, 28 ft. 





The trial trip and shipment of two steam launches for the 
Egyptian Government has taken place this and last week 
on the Thames. The vessels are steel-plated, 77 ft. 6 in. 
long by 11 ft. 6 in. beam by 4 ft. 8 in. deep, with a mean 
draught of 2ft.6in. The boiler is of the marine type. 
During the trial trip the mean pressure was 95 lb. per 
square inch. The enginesare of the single-cylinder high- 
pressure inverted type. Each engine drives a separate 
three-bladed propeller. During the trial trip the mean 
speed of the vessels was 12.63 miles, mean revolutions 

r minute 290. The contract speed was 12 miles an 

our. Thereis a large saloon forward with port and star- 
board cabins aft of this. In the after part of the vessel 
there is a arge kitchen, sleeping saloon, and crew’s 
uarters These launches have been built by Mr. Edward 
ayes, Stony Stratford. 





THE MANcHESTER SHip CaANAL.—The second section, 
it is expected, will be completely filled before the close of 
this week, and the 29th inst. has been fixed as the date 
for the formal opening of through traffic of No. 1 and 
No. 2 sections. No. 3section, extending from the River 
Weaver at Northwich to beyond Runcorn, will not be 
opened for several months. 





GREAT BriTAIn’s BUILDING AT THE WoRLD’s Farr.— 
Great Britain has chosen a site for her buildings at the 
World’s Fair. Germany is considering two different 
sites, and the selection will be announced during the 
week. Sir Henry Trueman Wood and Mr. James Dredge, 
of the British Commission, have been seeking a buildin 
for the British head-quarters ever since their arrival, a 
they have finally taken one of the prettiest spots in 
Jackson Park. Veen this a stone pavilion will be erected 
on the shore of the lake, commanding a magnificent view 
of the Exhibition buildings and of the grounds in every 
direction. 

BrrkBEcK LITERARY AND SCIENTIFIC INSTITUTION, 
Bream’s Buripines, CHANcERY LAnr.—The fifty-ninth 
session of this Institution will open on Thursday next. 
About 200 classes meet weekly in Commercial and Tech- 
nical subjects, Mathematics, Natural, Applied, and 
ental Science, Languages, History, Literature, Art, 
Music, Law, &c. special classes are arranged for 
University, Civil Service, and other examinations. To 
meet the great demand which has arisen for Teachers’ 
Training Classes, the Council have arranged for Certificate 
and Queen’s Scholarship Classes to be held on Saturdays. 
On Wednesday evenings, lectures will be delivered in the 
large theatre of the Institution. Amongst those who are 
already engaged may be mentioned, Sir Robert S. Ball, 
Mr. George du Maurier, Mr. Joseph Hatton, the Rev. 
Dr. Dallinger, Dr. J. A. Rentoul, M.P., the Rev. A. 
Boyd-Carpenter, Miss Amelia B. Edwards, Mr. Samuel 
Brandram, Mr. J. T. Carrodus, Mr. Herbert Ward, Mr. 
Charles Dickens, Dr. W. A. Barrett, and Mr. Charles 
Fry. As the Institution comes under the New Scheme 
in October, a considerable reduction has been made in 
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RAILWAYS. 

TuHE railways of the German Empire are in some 
respects very much unlike those of either the 
United Kingdom or the United States. The most 
fundamental differences are probably due to the fact 
that they are to a very large extent State owned 
and State controlled, while the railways of the 
other countries named are the fruit of private 
initiative and are privately administered, except in 
so far as they are subject to regulations imposed 
by the State in the general public interest. They 
differ also from British railways in their much 
lower average capital cost, and from American rail- 
ways in their much more limited extent, and in 
the much smaller quantities of traffic which they 
carry. It is worth while calling attention to some 
recently issued returns that illustrate these and 
other points of contrast, inasmuch as the railways 
of all three countries have, of late, been passing 
through a crucial period, which furnishes much 
food for reflection to engineers, traffic managers, 
and the railway interest generally. 

The present total length of German railways is 
40,920 kilometres, or 25,426 miles. The total 
capital expenditure upon them has been 10,259 
millions of marks, or 513 millions sterling. The 
recent growth of the system is exhibited in the 
following return : 

Length of Railways Laid in the German Empire at Diffe- 
rent — with the Total Cost and the Average Cost 
per Mile. 





| Length of Rail- | 








Total Cost 
: > Average Cost 
Year. | way in Kilo- 1=1,000,000 
metres. Marks. per Kilometre. 
marks, 
1868 16,367 3,371 206,000 
1878 31,471 8,072 256,500 
1880 33,645 8,877 263,800 
1885 37,189 9,722 |} 261,400 
1390 40,920 10,259 | 250,700 


It will be observed that the average expenditure 
per mile of line constructed has been a fraction 
over 20,000/., as compared with an average of 
44,7101. per mile in the United Kingdom and 
12,6431. per mile in the United States. The 
capital expenditure in the two latter countries has 
been : 


£ 
In United Kingdom “a « 897,472,000 
tates .. ee ee «. 2,109,000,000 


In the United States, therefore, the average 
capital expenditure per mile of line has been little 
more than one-fourth what it has been in the 
United Kingdom, and about 74001. per mile less than 
in the German Empire. So material a difference 
against the United Kingdom compels a higher 
range of net receipts in order to pay the same rate 
of dividend. 

The total gross receipts from German railways 
have largely improved of late years, although the 
net receipts have not shown the same increase by 
comparison; thus the total gross income from Ger- 
man railways, the total expenditure, and the total 
net receipts, are stated for different years, in the 
following Table, in marks : 





‘Total Working, Total Net 





Total Per Cent. of 
Year.| Receipts. Expenditure. Receipts. | Net Receipts 
| 1=100,000. | 1=100,000 | 1=100,000. | on Capital. 
1868 | 446 | 224 222 6.59 
1878 849 | 506 343 4. 
1880 8386 | 494 392 4.44 
1885 996 573 423 4.42 
1890 1267 701 566 5.60 





An advance of about 200 per cent. in gross 
receipts within the last twenty-two years cannot 
be considered unsatisfactory. Within the same 
interval the gross receipts from the railways of the 
United Kingdom have only advanced from 42 to 
80 millions, or less than 100 per cent. In the 
United States, the advance has been much more 
striking, the gross earnings having about doubled 
within the last ten years, and amounting in 1890 to 
228? millions sterling, or 166 millions more than 
the total gross receipts from German railways in 
the same year. The German gross receipts of 
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under the gross receipts of British railways, although 
the German mileage is fully 5000 miles more than 
the British. 

The German lines yield a better rate of interest 
than the British or the American. The three com- 
pared as under for each of the last six years are : 








Year. British. American, German. 
per cent, r cent, r cent. 

1885 4.02 Pes. 36 = 4.42 

1886 3.99 3.26 

1887 4.00 3.40 

1888 4.06 3.03 

1889 4,21 3.03 

1890 4.10 3.03 5.60 








The above figures represent for the United 
Kingdom and Germany the percentage of the net 
receipts on the capital expenditure ; for the United 
States the average interest and dividends on the 
stock, bonds, and debt, which is practically the 
total capital outlay. The American lines make the 
worst showing in the comparison, but they have 
been developed much more rapidly, and on the 
principle of forestalling or preceding traffic, with a 
view to itscreation, rather than on the European 
plan of meeting the requirements of already exist- 
ing traftic. 

Since 1868 the percentage of the total receipts 
from German railways, derived from passenger 
traffic, has fallen from 29 to 27.7, while that of goods 
traffic has increased from 71.0 to 72.3. The total 
receipts from each source of traffic in each of the 
years 1868, 1878, 1880, 1885, and 1890, were as 
under : 

Proportions of the Total Income of the Railways of Germany 
derived from Passenger and Goods Trafic, respectively : 








a 
Pp ’ ‘ | 
Year|  “toubog | Per Cent. ot | , Goods | Per Cent. of 
Marks. Total. Marks. Total 
1868 117 29.0 27 =|) #710. 
1878 220 28.8 544 71.2 
1880 263 23.5 592 71.5 
1885 274 29.0 669 71.0 
1890 334 7.7 873 72.3 











It will be seen that over this interval the increase 
in the goods traflic receipts has been much greater 
than the increase in the passenger traflic receipts, 
and that the progress in the period 1885-90 has 
been phenomenally great. The total goods tratftic 
receipts of the German railways are still, however, 
under those of British lines, and compare very un- 
favourably with the income from the same descrip- 
tion of traffic in the United States. The income 
from both sources would have been much greater 
than it appears, had not the Government reduced 
both rates and fares considerably, over the period 
dealt with. 

The average receipts in Germany from passengers 
and from goods have varied as under during recent 
years : 











Yeas Passengers. Goods. 

‘ Pence per Mile. | Pence per Mile. 
1868 722 1.063 
1878 -695 -911 
1880 -676 -852 
1882 -668 -815 
1884 -653 | -792 
1886 -€35 | -788 
1888 -629 -753 
1890 -614 -749 





As might have been expected, these figures show 
that the reduction on freight traffic, amounting to 
some 30 per cent. since 1868, has been considerably 
greater than the reduction in passenger fares ; but 
the average receipts in 1890 from the transport of 
1 ton of goods was not: much more than the average 
railway receipts for the transport of one passenger 
for the same distance. The average ton-mile rate 
for the transport of all descriptions of goods traffic 
in 1890 was a little over ?d., as compared with less 
than $d. on the railways of the United States. 
The average ton-mile rate on English lines is 
unknown. 

The passenger- and ton-kilometres in different 
years have been as shown in the next statement : 





Year Passenger Miles. Ton-Miles of Freight. 
1=1000. 1= 1000, 
1868 1,996,200 3,133,100 
1878 3,823,100 7,131,200 
1885 ,929, 9,485,000 
1890 6,321,000 13,578,000 


Here again, we have to reckon with the fact 





63 millions sterling are also 17 millions sterling 
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that the goods traffic has made much greater pro- 
gress since 1868 than the passenger traffic, so much 
so that in the year 1890, as measured by the ton- 
mile standard, the former had more than twice the 
proportions of the latter. The goods traffic, indeed, 
has multiplied about four-fold since 1868, and 
between 1885 and 1890 has increased by almost as 
much as the total extent of the traffic in 1868. This, 
of course, means that the traffic has been carried 
over longer distances in the later years, which is 
another way of saying that the lower rates at which 
traffic has been carried has enabled a considerable 
quantity of minerals and other traffic to be sent 
from the interior to the coast for shipment ; and 
the rates quoted for such traflic are often remark- 
ably low. 

One prominent and very valuable feature of the 
returns of the railways of Germany is a statement 
of the total quantities of goods traffic carried on 
them, under seventy-six different heads, distinguish- 
ing not only the absolute quantities carried under 
each head, but the proportions of the total quanti- 
ties carried for inland or home use, and the quan- 
tities either imported from or exported to foreign 
countries. No other railway returns published are 
so exact and complete of their kind, although the 
railways of the United Kingdom are accustomed 
to afford pretty full details of the quantities of 
minerals which they carry to the metropolis, and 
to other important markets. The publication of 
returns of this description is a valuable guide to 
the movement and growth of different industries, 
and as such the data have a far-reaching interest, 
extending much beyond the mere railway share- 
holder, who resorts to such figures for the purpose 
of estimating his probable dividends. The latest 
returns published for Germany are set forth in the 
following Table as regards nine of the principal 
items, the total quantitiescarried being distinguished 
from those intended for export : 

Quantities of Trafic of Leading Descriptions Forwarded 
on German Railways in 1890. 





Of which Intended 
for Export. 
1=1000 Tons. 


Total Quantity. 
1=1000 Tons. 





4,520 167 


126 


Timber.. 
Flour, &. .. 
Stone, ores, &c. 
Coals .. oe 
Chalk .. 
Potatoes 


9 
222 
22 
165 
7,257 
18 
91 





Year, 
1886 
1887 
1888 
IBD Aseo os 

In the British railway returns the total quantity 
of railway mineral traftic carried in 1890 appears to 
have been more than twice the quantity carried on 
the railways of the Fatherland. 

The average duty performed by the locomotives 
employed on the railways of Germany has varied 
considerably over the same period, the total and 
average annual duty for several selected years hav- 
ing been : 


Year Average Locomotive 


Total Train Miles, 
= 1000. | Miles. 





1868 
1878 
1885 
1890 


63,052 
121,760 
160,200 
193,200 | 


14,2380 
11,743 
12,986 
14,540 





The duty got out of the German locomotives is 
much under that got from American engines, and 
is even under the average of the United Kingdom, 


Number of Locomotives, Goods Wagons, and Passenger 
Vehicles on German Railways—1868 to 1890. 


Goods 
Wagons. 


Passenger 


Locomotives. Vehicles. 


Years. 





98,443 
216,252 
223,466 


1868 
1878 
1880 
1882 
1884 
1886 
1888 
1890 


4,640 
10,640 
10,869 
11,362 
12,098 
12,642 
13,107 
13,496 


8,916 
19,355 
19,929 
20,892 
22,145 
23,224 
24,386 
25,404 
Numbers per 100 Miles. 


45 967 
55 1104 
53 1072 





although the average length of lead in the latter 
case is not nearly so great. This is due in great 
part to the greater slowness of the trains run in 
Germany. The average annual duty per locomotive 
appears to have been increasing in all three coun- 
tries alike, but it has not increased in Germany to 
the same extent as in either of the two other 
countries named. The development of the rolling 
stock of German railways since 1868 has been as 
shown inthe Table in the preceding column. 

The only other Table that we need present by 
way of illustrating German railway progress is the 
following statement of the numbers killed and 
wounded in each year from 1881 to 1890. The 
latter year appears to have been exceptionally 
unfortunate, but as regards the others the record is 
one of progress, and indicates greater safety to 
life and fimb, relatively to the numbers employed 
and traflic carried. 


Number of Deaths and Accidents to Passengers or Persons 
Employed on the Railways of Germany. 





Of which there were 
Numbers Passengers 


Injured. 


Numbers 
Killed. 


Killed. | Injured. 




















AMERICAN FACTORY WAREHOUSES. 
In the manufacture of cotton, as practised in the 
United States, the complete process, from the raw 
material to the finished product ready for the 
market, is carried on in the same establishment, 
while the raw material is often brought direct 
from the planter without passing through inter- 
mediate hands. These conditions have placed upon 
the textile manufacturing industry in America 
needs for much larger warehouse supply than is 
necessary by the methods followed in England. 

There are two general methods of constructing 
warehouses, directly opposed in detail but both de- 
signed to fulfil the same purposes in regard to 
convenience in operation and safety against fire. 
Both of these types of storehouses, with their con- 
tents of cotton or of wool, can be insured at a cost 
of one-tenth of one per cent., or two shillings per 
hundred pounds. 

The type of storehouse which is used whenever 
there is an abundance of cheap level land, consists 
in buildings one story in height covered with a flat 
roof, and made with timber framing covered with 
boards protected on the outside by plates of steel, 
embossed to resemble bricks, tiling, fancy shingles, 
or any other form which may be desired. These 
storehouses are divided by brick walls extending 
through the roof and sides of the building about 
2 ft., forming an absolute masonry cut-off with- 
out any openings for firedoors or other purposes. 

The other and more general type of warehouse 
is several stories in height, and adapted for use at 
mills situated in the cities or where land is irregular 
in contour or expensive. These storehouses are 
designed with a view of absolutely preventing a 
spread of fire by the cutting off of direct communi- 
cations from one story to another. The walls are 
built of brick and extend above the level of the 
roof which frequently slopes to the centre at an 
inclination of about half an inch to the foot, but if 
it slopes towards the walls, the lowest point is made 
quite near the wall, providing for gutters carrying 
the water through pipes passing down the interior 
of the building. 

The floors of such buildings are continuous 
without any openings whatsoever, being made on 
what is called the American system of slow-burning 
construction ; they consist of double beams made 
of two pieces of the long-leaf southern pine 
placed about 8 ft. apart, with spans generally 
about 20 ft. This timber is elastic, strong, straight- 
grained, can be obtained of great length and dimen- 
sions as large as 18 in. square if necessary, and 
with its modulus of elasticity of 2,000,000 Ib. is 
excellently adapted for such purposes. The 
columns supporting these beams are generally 
square timber and the space from one column to 





the next is fitted with iron caps and pintles in such 
a manner as to relieve the beams from all trans- 
verse pressure. 

The stairways and lift of the storehouse are 
situated in a tower outside of the building, but 
without any direct passage to it, the access to the 
various rooms being by means of open galleries 
against the building having door ways, at one end 
leading to the tower and at the other end leading 
into the rooms on that story. It is held that this 
method of floor construction will resist a fire in the 
contents of any one room without burning through. 
The heavy timber floor consists of 3-in. plank, 
grooved and splined, over which is laid waterproof 
paper, and then a top floor 1} in. thick. Sucha 
floor is not like one of metal, subject to expansion 
and weakening by heat, and is not readily com- 
bustible, not merely on account of the absence of 
salient points for the flame, but because the water- 
proof paper renders it impossible for an air current 
capable of leading the flame to pass through the floor. 





AMERICAN LOCOMOTIVE 
PERFORMANCES. 

As we briefly noted last week there has been a 
train run in America which has eclipsed the best 
examples ever yet seen in any part of the world. 
We pride ourselves on having the finest express 
service in existence, and no doubt we have, if it be 
considered as a whole, but our best performances 
are now equalled in America, and our very finest 
run, which only a few years ago excited the greatest 
enthusiasm, has been surpassed. It will be 
remembered during the race to Edinburgh that 
on August 13, 1888, the west coast train ran from 
London to Edinburgh (400} miles) in 7 hours 
38 minutes, and on the following day the East 
Coast train covered its distance (3924 miles) in 
7 hours 32 minutes. Again, on the 3lst of the 
month the East Coast did the distance in 7 hours 
26? minutes. The feat thus performed was 392} 
miles in 416? minutes of running time, subtracting 
the 264 minutes for lunch at York, 2 minutes at 
Selby, and 14 minutes at Ferry Hill. The speed, 
excluding stoppages, was 56.5 miles an hour all the 
way; including all the stoppages, except the 
264 minutes for luncheon, it was 56 miles an hour. 
This was certainly the best run ever made up to 
that date, but it was not an example of a regular 
service. The race only lasted about a fortnight, 
and ever since 8 hours have been the standard time 
for the journey on both routes, which gives an inclu- 
sive speed of 50 miles and a running average of 
534 miles on the longer route. Omitting the lun- 
cheon time, the average speed, including all other 
stops, is 52 miles an hour, or 400} miles in 460 
minutes. 

Now let us see what is being done in America. 
The Royal Blue Limited between Jersey City and 
Washington, makes the run daily at an average 
speed of 52.8 miles an hour. This is just a trifle 
better than our West Coast Scotch expresses. It is 
only very recently that this has been done, for 
in 1885 a run of 422.6 miles, from Buffalo to Wee- 
hawken, in 9 hours 33 minutes, or at the rate 
of 44} miles an hour, was considered wonderful. 
There were, however, twelve stops, which reduced 
the average speed by some six miles an hour. All 
these good runs have been put into the shade by 
one on the 14th inst. from New York to East 
Buffalo, 4364 miles in 4393 minutes. When the 
news of this came by telegram it was received 
with incredulity, as the invention of a newspaper 
reporter, but with the full details before us it is 
impossible to deny credence to it. The run has 
certainly been made, and would have fulfilled the 
plan of its author, Mr. H. Walter Webb, third 
vice-president of the New York Central and Hudson 
River Railroad Company, of covering the entire 
distance at a mile a minute, had there not been 
74 minutes delay for a hot bearing. The follow- 
ing Table gives the particulars of the runs : 





eis | 


| 
Miles. Time. | 





7.30 a.m. | 

00. .; 
izi9t ” miles an 
? arr, (12, .m, | 
Syracuse “1 dep. 1222 pm. | 
E. Buffalo | 2.50 


New York 


Albany { po 


143 

291} 

436} 
| 
From New York to Albany the line follows the 
windings of the Hudson River, which are very 
sharp, entailing curves of short radius. The track 
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is practically level, except that a summit of 100 ft. 
is surmounted at one place. The distance is 143 
miles, and was covered in 140 minutes, at the rate 
of about 61} miles an hour. Three minutes and 
& quarter were consumed in changing locomotives, 
and the next stretch to Syracuse of 148 miles was 
done in 146 minutes, or at the rate of 61 miles 
an hour over an undulating country. In two and 
a half minutes another locomotive was coupled on 
and the run of 145 miles to East Buffalo was com- 
menced. This was over a level line, and was done 
in 148 minutes, in which is included a stop of 7$ 
minutes for a hot bearing. Had it not been for 
this delay the splendid run of 145 miles in 140} 
minutes would have been made at the rate of 62 
miles an hour. As it was the entire journey only 
exceeded by 34 minutes the determined rate of 
60 miles an hour for 7 hours 16 minutes, including 
stoppages. 

The train consisted of a locomotive weighing 
60 tons and a tender weighing 40 tons, a drawing- 
room car 40 tons, a buffet car 33 tons, and a private 
car 38 tons, or about 210 tons in all, by no means 
a light train. The engines had cylinders 19 in. in 
diameter by 24 in. stroke ; the first had 6 ft. 6 in. 
coupled driving wheels, and the others 5 ft. 9 in. 
wheels. The total heating surface of the first engine 
reached the high total of 1821.5 square feet, and 
the grate area was 273 square feet. All the tenders 
were fitted to take up water during transit, and 
were able to carry 6? tons of coal. 

It is easy to guess the cause of this feat being 
attempted. There will be a great rivalry among 
the railways running to Chicago during the Exhi- 
bition year, and they are already beginning to show 
the public what they can do. On the line on which 
the run was made there are four tracks over the 
first section and six over the remaining sections to 
Buffalo, so that it offers ample facilities in the way 
of a clear course for fast traffic. It has a well-laid 
road-bed and easy gradients. The curves are very 
bad as far as Albany, but American rolling stock 
is built to follow a sinuous track, and winds its 
way with comparative ease. If there should be a 
notable increase of railway speed in America, we 
shall expect to see further improvements here, and 
our moderate distances still further decreased. 





LONDON SOCIETIES.—No. XV. 
Tue Society or Arts—continued. 


Education.—The Society’s enlarged action in con- 
nection with education grew directly out of the 
Exhibition of 1851. Mr. Harry Chester, a vice- 
president of the Society, and subsequently chairman 
of the Council, proposed in November, 1851, that a 
union of institutions should be established in con- 
nection with the Society, andin his letter on the 
subject he wrote: ‘‘The Exhibition has given us some 
very significant hints that it is not only the educa- 
tion of our poor children that needs to be improved ; 
high and low, rich and poor, old and young, have 
all an education question to be solved, have all 
avery real and urgent need of knowledge.” The 
proposal met with approval, and a scheme was 
elaborated, sothat in May, 1852, a conference was 
held at the Society’s house, with the Marquis of 
Lansdowne, K.G., in the chair. These conferences 
were kept up for several years, and out of the 
action thus commenced grew the system of local 
examinations. A scheme of examinations was pub- 
lished by the Society in the spring of 1854, and 
the subjects then proposed were: 1, mathematical 
sciences ; 2, experimental sciences ; 3, sciences of 
observation; 4, mechanical sciences; 5, social 
sciences ; 6, fine arts; 7, moral and metaphysical 
sciences ; 8, literature. It was proposed that the 
first examination should take place in the following 
March. It was not, however, until 1856 that the 
examinations were commenced, and ir that year 52 
candidates were examined at the Society’s house. 
In the following year the first attempt at provincial 
examinations was made, and an examination was 
held at Huddersfield, the examiners of the Society 
going down for the purpose. Between 1854 and 
1856 the scheme of examination was considerably 
altered, and the subjects of the first examination 
were : 1, book-keeping ; 2, arithmetic ; 3, algebra ; 
4, mensuration; 5, geometry ; 6, mechanics ; 7, 
chemistry ; 8, animal physiology ; 9, botany ; 10, 
agriculture ; 11, geography ; 12, physical geography ; 
13, English history ; 14, English literature ; 15, 
Latin; 16, Roman history; 17, French ; 18, German 
In 1858 the system of appointing local committees 
to supervise examinations from a single centre, 





which has ever since been adhered to, was 
elaborated. This system, which has now become 
general, and is followed by the Science and 
Art Department and by the Oxford and Cambridge 
local boards, was first adopted by the Society of 
Arts. Changes were made at various times, and 
the number of subjects was advanced to 36. In 
1869, however, it was found that the examinations 
were competing with those of the Science and Art 
Department, and the Council therefore decided to 
remove from the programme those subjects in 
which the department held similar examinations. 
In 1870, 17 out of the 36 subjects were abandoned. 
In the mean time attention had been drawn to the 
need of technical instruction. A conference on the 
subject was held 1868, and the Society presented a 
petition to the House of Commons praying the 
‘* Honourable House to pass such laws as will 
remedy the existing defects in secondary schools, 
and give to science and art that place in public 
instruction which the wants of the nation so ur- 
gently demand.” The examinations in the ‘‘ Tech- 
nology of Arts and Manufactures” were not com- 
menced until 1873, but they were highly successful 
and brought about that important agency the City 
and Guilds of London Institute for the Advance- 
ment of Technical Education, to which the exami- 
nations were transferred in 1879. The Society’s 
examinations are now confined to commercial sub- 
jects and the theory and practice of music, there 
being 18 subjects in all. The number of candidates 
in 1891 was 2460, out of this number there were 
562 unsuccessful. 

At the Conference of Representatives of Institu- 
tions in 1853, the Council were specially invited to 
open an education exhibition, and the reason 
given was that ‘‘it is to an improved education of 
all classes that the nation must principally look 
for an improved condition of its arts, manufac- 
tures, and commerce.” At the instance and with 
the aid of the Society, the Lord Mayor held a small 
exhibition of educational apparatus at the Man- 
sion House. This excited much interest, but was 
not more than sufficient to show the importance of 
the subject and its backward condition. A more 
complete exhibition was therefore arranged in the 
following year (1854), in connection with which a 
series of educational lectures were delivered, and to 
this exhibition, which marked the centenary of the 
Society, delegates came from all parts’ of Europe. 
It was one great aim of the founders that the 
exhibition should be permanent, and for this pur- 
pose the objects were sent to South Kensington, 
but they have not grown into the educational 
museum which was desired and expected, so that 
although this country was the leader in this 
important matter, it is now behind the chief 
countries of the Continent, and even Japan. 

In 1865 the Society took up the question of 
musical education, and for several years the Council 
were most assiduous in their endeavours to found a 
National Training School for Music, an object 
which was attained in 1876, when the school was 
opened at Kensington Gore. In 1883 it was 
enlarged into the Royal College of Music, which 
was incorporated by Royal Charter. 

Another subject connected with music which has 
enjoyed a large amount of attention from the 
Society, is the question of musical pitch. When the 
report of the French Commission in favour of a 
lowered pitch was recommended for adoption by an 
imperial decree, dated 16th February, 1859, the 
Council called together a committee of musicians, 
instrument makers, and men of science, on the 
3rd June, to consider the state of musical pitch in 
England. This committee recommended a pitch 
slightly higher than that of the French Commission. 
The report was adopted at a special meeting, and 
a tuning-fork representing the pitch was ordered to 
be prepared. In November, 1860, a declaration 
was signed by 45 musicians, singers, and others, 
pledging themselves to use the fork issued by the 
Society. In course of time, however, the French 
pitch became so general that in 1886 it was found 
expedient to abandon the Society’s pitch. 

The present condition of the question of the 
education of girls owes much to the Society of Arts. 
In May, 1871, Mrs. Gray read a paper before the 
Society ‘‘Onthe Education of Women,” anda weighty 
committee was subsequently appointed to the ques- 
tion of the improvement in the education of girls. 
From the work of this committee arose the system 
of high schools for girls. 

In January, 1851, the chairman of the Council 
drew attention, to the desire of the Council to 








establish elementary drawing and modelling schools 
throughout the country, and shortly afterwards a full 
statement of the scheme was published. About this 
time the Government Schools of Design were re- 
modelled and a Department of Practical Art 
established, and after some correspondence with 
the Board of Trade, the Society’s scheme was 
abandoned, as it was found that it would be taken 
up by Government. The Council have quite lately 
exhibited the Society’s continued interest in this 
object by giving bronze medals to children whose 
school work was exhibited by the newly founded 
Drawing Society of Great Britain and Ireland. In 
connection with the subject of education, mention 
may be made of the prize offered in 1852 by the 
Society for a shilling colour box. This prize was 
awarded to Mr. Rogers, who stated in 1867 that 
eleven millions of these boxes had been sold since 
1852. 

Sanitation.—How much the Society has done 
towards the progress of municipal and domestic 
sanitation, may be seen at once by a comparison of 
the present state of public opinion on the subject, 
and that which existed in 1876, when the first con- 
ference was held on the health and sewage of 
towns. Much information was gathered together, 
workers from all parts of the country were brought 
together, and an immense impetus was given to this 
important movement. Subsequent conferences 
were held in 1877, 1879, and 1880. The late Sir 
Edwin Chadwick, who did so much during his long 
life for the improvement of the sanitary condition 
of the country, was a prominent mover in the 
Society’s work. Sir Henry Cole recorded in his 
diary that on the occasion of a deputation of the 
Council waiting upon the Emperor Napoleon at 
St. Cloud, during the period of the Paris Exhibition 
of 1855, Mr. Chadwick talked for twenty minutes 
to the Emperor on drainage and suggested some 
alterations in Paris, which were afterwards carried 
out. 

The kindred question of water supply was dealt 
with at conferences in 1878 and 1879, and the last 
conference on the subject was held at the Health 
Exhibition in 1884. Many points were settled at 
these conferences, and others were very fully dis- 
cussed, so that the reports of the proceedings which 
have been of great value in the past cannot fail to 
be most helpful in the future when the great ques- 
tion of the water supply of London comes to be 
treated in its entirety, and this period cannot be 
far distant. 

Patent Law.—Another important public question 
to the solution of which the Society has for many 
years turned its attention is the Patent Law, and 
this, too, grew out of the Exhibition of 1851, for the 
suggestion of limited protection for exhibitors drew 
public attention to an existing evil, and the Patent 
Law Amendment Act of 1852 was largely due to 
the work of a committee of the Society of Arts. It 
has already been noticed that the Society found it 
necessary to recede from the position originally 
taken up with respect to patents. In December, 
1848, an exhibition of modern machinery and im- 
proved recent inventions was opened, and these 
exhibitions were continued annually, the thirteenth 
exhibition taking place in 1861. A committee to 
consider the improvement of the Patent Law was 
appointed in 1850, and the subject has been con- 
stantly before the Society from that day to this. 
The latest Patent Act (1883) was largely founded 
upon a Bill drafted by a committee of the Society 
and brought in for two successive years by members 
of the Council in the House of Commons. An allied 
subject—the Law of Fine Art Copyright—owes much 
to the action of the Society, for it was due to the 
exertions of one of its committees that the Bill of 
1862 was passed. 





THE AMERIOAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(By our New York CorrEsPoNnDENT). 
(Continued from page 318.) 
THE first paper read at the evening session was 
by Mr. F. A. Halsey, on the 


Lanour PRoBLEM. 

The premium plan of paying for labour was con- 
sidered by the author, who analysed the three plans 
now in vogue, and brought forward the objections 
to them. They were—the daywork, the piecework, 
and the profit-sharing plans. The first was all to 
the employer’s benefit, should the workman work 
unusually hard. The second was a plan which 
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failed to reduce the cost of the work, except by a 
decrease in quality. The third offered only a 
remote incentive ; did not provide for bad years, 
was not understood by the workman, and profits 
reached men who did not contribute to them. In 
the premium plan the following is the process : 
—The time required to do a given piece of work is 
determined from previous experience, and the 
workman, in addition to his usual daily wages, is 
offered a premium for every hour by which he re- 
duces that time on future work, the amount of the 
premium being less than his rate of wages, Making 
the hourly premium less than the hourly wages is 
the foundation stone on which rest all the merits 
of the system, since by it if an hour is saved on a 
given product the cost of the work is less and the 
earnings of the workman are greater than if the 
hour is not saved, the workman being in effect paid 
for saving time. Nothing but good sense and judg- 
ment can decide the rate of the premium. A rate 
decided upon judiciously should be made perma- 
nent. Every increase of earnings is necessarily 
accompanied by a corresponding decrease of cost, 
and if the premium be such as to give these a satis- 
factory relation, the workman may be assured that 
there will be no limit set to his earnings ; that the 
greater they are, the more satisfactory they will be 
to the employer. The importance of this cannot 
be too strongly insisted upon. The transition to 
this plan from the day’s work plan is easy and 
natural. It does not involve a reorganisation of 
the system of book-keeping, but only an addition, 
and a small one, to the existing system. No oppo- 
sition to it, organised or otherwise, is possible, since 
there is nothing compulsory about it, and nothing 
tangible to oppose, It is simply an offer to gratify 
one of the strongest passions of human nature, and 
the difficulty often found in introducing piecework 
cannot occur with this. For instance, if the time 
required by an ordinary workman working in the 
ordinary manner to make a given piece of machinery 
is ten hours, he may be allowed 30 cents per hour 
for his time and a premium of 15 cents per hour 
for each hour he can save in doing the work. If he 
succeeds in doing it in seven hours, his wages will 
be 7 x 30 cents = 2.10 dols. time allowance, 
and 3 x 15 cents = 45 cents premium allowance 
= 2.55 dols., or an average rate of 36.4 cents per 
hour. At the same time the cost of the labour on 
the piece to the manufacturer is reduced from 
3 dols. to 2.55 dols. 

The author’s position was sharply attacked by 
many present. Each furnished objections, but 
none suggested any remedy, except such Utopian 
plans as related to a proper observance of the golden 
rule. It seems to the writer that education is the 
solution of this vexed question ; and further, he 
believes it will solve it in time. Any fair arrange- 
ment made between employer and employé, if 
properly understood beforehand, will settle the 
labour question. Rules and plans suitable to one 
business will not answer for another. Then work- 
men can deal directly with their employer without 
the mischievous intervention of a union or walking 
delegates, who have usually a selfish motive for 
their action. When they believe their employer is 
their friend, and that he and they have a com- 
munity of interests, then the problem is solved, 
and it seems as if only education of the working 
classes would enable them to understand these 
matters, 

Enaine TEstTING. 

The ‘‘ Appplication of Mirn’s Analysis to Engine 
Testing, and a Method of Measuring directly the 
Quality of the Steam in the Clearance Spaces,” was 
by R. C. Carpenter. The author presented in it a 
study in thermo-dynamics in the application of 
Hirn’s analysis to engine testing, and a method of 
measuring directly the quality of the steam in the 
clearance spaces. Hirn’s theory, as expressed by 
Professor Dwelshauvers-Dery, is as follows: Be- 
tween any two positions of the vistonthe quantity of 
heat which has done external work, and that which 
is exchanged between the metal and the steam, form 
asum equal to the difference between the amount 
of heat in those positions ; increased, if necessary, 
by the heat;that may have been introduced with new 
steam, or diminished by that which may have left 
the cylinder. Mr. Carpenter considered the 
methods of testing used in the school in Alsace, 
Zeuner’s objections to the Alsatian conclusions, 
and a detailed description of the method of appli- 
cation of Hirn’s analysis, as adopted for a regular 
laboratory exercise for the advanced students in 
Sibley College, 





He also submitted considerable data as to the 
interchanges of heat calculated by the above 
method. 

CaLoRIMETRIC TESTS. 

Then followed, by the same author, ‘* Notes 
regarding Calorimetric Tests,” the result of which 
was to show that the steam remaining in the clear- 
ance spaces of the cylinder was practically dry. The 
object of the paper was thus stated: ‘‘ The follow- 
ing paper contains a discussion of some experiments 
regarding the best methods of obtaining steam for 
calorimetric use, a proposed general classification of 
calorimeters, and a general discussion of some of 
the various classes, also a short description of one 
or two new forms of calorimeters ; but the prin- 
cipal portion of the paper is devoted to the 
throttling calorimeter and some rapid methods of 
reducing the determinations, for which purpose 
some diagrams and tables are given.” 


Testina MuttipLe Expansion ENGINES. 


Next came ‘The Application of Hirn’s Analysis 
to Multiple Expansion Engines,” by Professor 
C. H. Peabody, of Institute of Technology. 

The engine on which tests were made was a three- 
crank triple-expansion experimental engine in the 
laboratory of the Massachusetts Institute of Tech- 
nology, built by E. P. Allisand Co.* The engine 
developed 104 horse-power, with a consumption in 
two tests of 14.651b. and14.31 lb. of steam per horse- 
power per hour, the steam being cut off in the high- 
pressure cylinder at one-fifth of the stroke, and 
113 and 120 horse-power in two tests, with a steam 
consumption of 13.901b, and 13.73 1b. when thesteam 
was cut off in the high-pressure cylinder at about 
one-quarter stroke. The points of cut-off in the 
intermediate cylinder were 0.29 of the stroke, and 
in the low-pressure cylinder 0.38 of the stroke in 
all the tests. The engine, being built for experi- 
mental purposes, has—although thoroughly well 
lagged—-an unusually large radiation, the heat thus 
lost being one-third as much as is converted into 
work, The engine eylinders are 9.16 in. and 24 in, 
in diameter and 30 in. stroke. The boiler pressure 
was about 156 lb. 

The results were tabulated, and showed ‘‘ that the 
difference in economy depends on the cut-off of the 
high-pressure cylinder, which is at about } stroke 
for the first two, and at about } stroke for the last 
two. The quantities that are most notably affected 
by the change of cut-off are the heat furnished by 
the high-pressure jacket and the condition of the 
steam, and interchanges of heat in the high-pres- 
sure cylinder. Thus the heat supplied by the high- 
pressure jacket for the tests, with the cut-off at } 
stroke, is about half that furnished in the tests at 
} stroke ; which finds explanation or confirmation 
in the facts, that the steam is much dryer at cut-off 
with the longer cut-off, and that both the heat 
absorbed and yielded by the walls of the cylinder 
is notably less with that cut-off. The general 
accuracy and correctness of the tests is shown by 
the comparison of the total radiation, as found by 
collecting and weighing the jacket condensation 
when the engine was at rest, and by calculating the 
same by aid of the terms depending on the con- 
denser. This does not serve as a check on the 
interchange of heat, but the regularity of the 
results for the intermediate and low-pressure 
cylinders must be considered to be very satis- 
factory, especially when it is remembered that any 
error made in work on the high-pressure and inter- 
mediate cylinder is carried on through all the 
remainder of the test. 

‘*Tt is notable that the steam becomes dryer in 
its course through the engine, under the influence 
of the thorough steam-jacketting, ‘with steam at 
boiler pressure, and that it is practically dry at 
release, in both the intermediate and low-pressure 
cylinders. In some of the tests it appears to be 
superheated at this point, and in one, even at cut- 
off in the low-pressure cylinder. The superheating 
is in no case large, and as it is accompanied by a 
small positive value for the exhaust waste, it may 
be that the steam was really dry and saturated at 
those points, though superheating by jackets filled 
with steam at so high a pressure is not impossible. 
Since a positive value for the exhaust waste indi- 
cates that the walls absorbed heat during the 
exhaust, such a result, if large, would be absurd ; 
but in these tests it may properly be looked upon 
as the error, being in no case larger than about two 
per cent. of the heat of steam entering the cylinder, 

* For engravings and description of this engine, see 
pages 174, 175, and 179 ante, 








reckoned from the freezing point. If the steam 
at release is either dry or superheated, the value 
of it must be very small or zero. 

‘*1t is most remarkable that the heat furnished 
by the jackets is nearly as large in amount as that 
changed into work in the tests with the cut-off at 
} stroke, and is actually larger for the tests with 
the cut-off at } stroke. Also, that the heat lost by 
radiation is one-third as much as the heat changed 
into work, if not more.” 


JeT PROPULSION. 


The next paper was on ‘‘ Jet Propulsion,” by 
Professor J. Burkitt Webb. This paper showed 
that jet propulsion was bound to be a failure, and 
that its author knew it years ago ; but as every one 
else, except the inventor and his friends, also knew 
it, your correspondent does not believe Professor 
Webb can obtain a patent on his information. The 
paper, however, had its uses, for it started an 
animated discussion, in which every one laboured 
to show why jet propulsion failed. 


A Stream Reaction WHEEL. 


Professor Webb’s next paper was more valuable, 
and was called ‘* Performance of a Steam Reaction 
Wheel.” After stating the theoretical require- 
ments for efficiency of such a wheel, he made the 
further statement that in the calculation of a 
steam reaction wheel there are two things which 
threaten to make the computation of no value 
unless they are taken duly into consideration. 
These are the change in density and wetness of the 
steam as it escapes through, and the increase of 
pressure from centrifugal force as it approaches the 
orifice. If, however, these things are properly 
treated, the remaining calculation is quite simple. 
The author discussed at length the action of a 
15 horse-power reaction wheel, 1 ft. in diameter, 
with a speed of 4000 revolutions per minute, anda 
boiler pressure of 70 Ib., or less, absolute, and 
deduced the law governing the reduction of the 
pressure required into the production of the neces- 
sary velocity by the expansion, and considered the 
size of throat necessary to pass the quantity of 
steam desired and the form of nozzle to be em- 
ployed. The paper contained several diagrams and 
tables, and elicited some discussion. The author 
thought this would yet be developed into an 
economical form of motor. 


TopPicaL QUESTIONS. 

Some topical questions were then considered and 
discussed : 1. What limits are there to the speeds 
of hot-air or caloric engines. 2. How many times 
can a dash-pot apparatus be lifted, such as is used 
with Corliss valve gear? Replies were made by 
members to the effect that as caloric engines are 
generally used for pumping, their speed is limited 
by the pump to about 100 ft. piston speed per 
minute. Corliss dash-pots are lifted on the engine 
at the Trenton Iron Works 160 times per minute. 

The next topical question was : Which is better 
economy in a foundry cupola: to melt rapidly, 
producing a relatively cool iron, or to melt more 
slowly, producing hotter iron ? 

One member preferred slower melting. He 
claimed 25 years’ experience ; but a scientist sub- 
mitted the following facts, which would seem to 
upset the experienced party. He said that a 60-in. 
cupola tested during several months, running at 
the rate of 8 tons per hour, used 1 lb. of coke to 
73 lb. of iron, and produced good castings equal to 
75? per cent. of the weight of iron charged. The 
same cupola, driven faster by increasing the blast 
and putting in an additional row of tuyeres, tested 
for some months, running at the rate of 114 tons 
per hour, decreased its fuel consumption to 1 lb. 
coke to 94 lb. iron, made 75 per cent. of good cast- 
ings, increasing the loss # per cent. and saving 
3 dols, per ton in labour. ne week the cupola 
melted atthe rate of 13 tons per hour, with a fuel 
ratio of 1 to 10.3, giving 76.4 per cent. of good 
castings. 

Heat TRANSMISSION THROUGH Cast-IRON PLATES. 

The next paper was ‘‘Heat Transmission through 
Cast-Iron Plates Pickled in Acids,” by Daniel 
Royse. After describing the calorimeter used, the 
author stated the method of testing, which was to 
turn on steam and water, and after the tempera- 
tures as indicated by the thermometers became 
constant, note the time and weigh the water which 
flowed through in half an hour, reading the three 
thermometers at intervals of a minute, Owing to 
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an imperfect mixing of the water the temperature 
of the outflow was not absolutely constant, the 
maximum variation being about 2 deg. Fahr. 

Experiments were made upon 19 plates, 10 of 
which were rough and 9 planed on both sides. The 
minimum of heat transmitted was reached in these 
cases after about 20 days’ immersion in a 5 or 10 
per cent. solution, when nitric acid was the attack- 
ing agent; with the other two acids nearly the 
same result was achieved with a 5 per cent. solu- 
tion and 15 days’ immersion as with a 5 per cent. 
nitric acid solution and 10 days’ immersion. When 
both sides of the plates were varnished it was shown 
that, on an average, only 33 per cent. as much heat 
was transmitted as when the plate was untreated. 
The result was practically the same with planed 
as with rough plates, but it was found that the 
varnish adhered much better to the rough plates, 
and especially if they had been pickled before 
its application. The results were tabulated, 
and curves plotted to show the percentage of heat 
transmitted. The paper closed thus: ‘‘It is ex- 
pected that when, as is now proposed, this treat- 
ment is applied to the surfaces bounding the clear- 
ance spaces of a steam cylinder, the extent to which 
the iron so treated will store and restore heat, in- 
troduced into the engine by the steam, will be 
diminished about 40 per cent., and thus some 
practically useful reduction of the internal wastes 
will be effected. In the engine the varnish is relied 
upon to retard this interchange of heat, and the 
alteration of surface produced by the action of the 
acid is expected to render the varnish more ad- 
hesive and permanent.” 


Steam ENGINE EFFICIENCY. 


Professor Thurston, so well known in America 
and Europe, followed with a masterly paper, 
entitled ‘‘Steam Engine Efficiencies; the Ideal 
Engine compared with the Real Engine.” 

The ideal engine he defined as one having a 
non-conducting cylinder and frictionless rubbing 
parts. The real engine would approach this in 
proportion to the improved conditions of construc- 
tion and operation. He thought wastes could be 
reduced ‘‘ by drying or moderate superheating of 
the steam, and by adopting high speed of engine, 
to one-half these proportions. The figures here 
computed have been actually approximated by 
some of our best constructors when using steam 
pressures one-half those here assumed. It ought 
to prove practicable, one would think, to bring the 
water consumption by the adoption of these high 
pressures, and by further dividing the wastes by 
the use of three or four cylinders in series, and by 
properly supplying dry steam to the engine, down 
to within 10 per cent. of the best figures here 
obtained for the ideal case. This is, however, pure 
speculation, and the main interest attaching to 
these results comes of their clear illustration of the 
method by which efficiency varies with variation of 
the quantities entering these computations. 

‘¢The real measure of the useful power of an 
engine is not the indicated power, however, but the 
dynamometris power, as measured by the brake, 
or at the point at which the engine delivers its 
energy to the machinery of transmission. A well- 
built non-condensing engine should have an 
efticiency of machine at least as high as 92.5 per 
cent., and engines have been constructed doing 
better than this. An equally well-built condensing 
engine should approximate 90 per cent. efficiency 
of machine, though 85 is a much more common 
figure.” The author then concluded: ‘‘It is ap- 
parently doubtful whether a vacuum will be found 
desirable, with its concomitant costs, for the air- 
pump system, when we come to the utilisation of 
these high pressures, unless we can at the same 
time find a way to reduce its wastes of power and 
the tax thus imposed upon the engine.” 


(To be continued). 








NOTES. 
Tue Socréré INnpustRIELLE DE MuLHouse. 

Tue programme of the Société Industrielle de 
Mulhouse offers a valuable series of prizes to the 
inventors and discoverers of processes likely to 
benefit the manufacturing interests of the Upper 
Rhine. The two principal prizes are awarded 
every ten years to the inventors whose inventions 
during that interval have most benefitted the dis- 
trict. They consist each of a gold medal and a sum 
of 200/., but are only awarded in their entirety if 
an invention of sufficient importance has been 


brought forward. The next award will take place 
in 1894. In addition to the above, other prizes are 
awarded for chemical and mechanical inventions 
and improvements. Amongst those offered for 
1892, we note one consisting of a silver medal and 
201. for the best essay on a new system of factory 
instruction adapted to cotton or wool spinning 
trades, weaving, or print goods. Another medal, 
accompanying a money prize of the same amount, 
is offered for the best design of workmen’s houses, 
A silver medal and a sum of 20I, is offered for the 
best method of determining the amount of priming 
water carried over from boilers. The method pro- 
posed should be new, simple, practical, and cheap. 
A similar prize is offered for the best essay on pro- 
portioning chimneys for boilers. Medals are also 
offered for an integrating indicator applicable to 
steam engines, not to cost more than 20/.; for 
improvements in gas engines ; for improvements in 
water-gas apparatus ; for an improvement in heat- 
ing boilers by gas or mechanical stokers ; for a 
registering pyrometer. A silver medal and a prize 
of 201. is also offered for experiments on the move- 
ment of steam in long pipes. Further particulars, 
both of the above and numerous other prizes, 
having reference to the chemical and textile trades, 
can be obtained from the secretary of the society 
at Mulhouse. 


AGRICULTURAL IMPLEMENTS IN INDIA. 

A return has been issued from the Government 
of India Central Printing Office giving a list of 
agricultural implements which have been tested in 
India during the period from April 1, 1889, to 
September 30, 1890, and of those in use which are 
reported to have met with more or less marked 
success outside Government farms. It is quite evi- 
dent from this list that the Indian cultivator is 
very slow in adopting western implements, and 
that they must be very cheap to come within the 
limit of his means. The ploughs that are in use 
vary in price from 65 rupees to as little as 2 rupees, 
from 5 to 8 rupees being the price of those most 
widely used. The poorness of the bullocks neces- 
sitates a very light draught plough being used, 
except in the case of well-to-do ryots. Among 
those that have been taken up by the natives in 
considerable numbers are the Climax plough of 
Messrs. Massey and Co., Madras, the E. DS. plough 
of the same firm, Watt’s (Richmond, U.S.A.) D. E. 
plough, and four cheap ploughs sold at the Govern- 
ment farm, Cawnpore. Winnowing machines are 
not much bought by the cultivators, although they 
are used on large farms. Marshall’s thrashing 
machine is said to have been brought to great per- 
fection. Several English makers, such as Messrs. 
Ransomes, Sims, and Jefferies, Messrs. Ruston, 
Proctor, and Co., and Messrs. Hayward Tyler and 
Co., are endeavouring to introduce water-lifting 
appliances, and a few have been sold. Messrs. 
Thomson and Mylne continue to sell their small 
sugar cane crushing mills largely, and other makers 
are also successful, The natives appear to appre- 
ciate these machines, as they are as simple as their 
own primitive appliances, and far more efficient. 
The following patterns are reported as popular: 
Renwick’s, Shanks’, Massey’s, and McOrme’s. It 
is a very difficult matter to construct implements 
suitable for a country of such deeply-rooted con- 
servative instincts as India, and where labour is 
only worth about twopence a day. 


DEATH OF THE OLDEST SHIPBUILDER ON 
THE CLYDE. 

By the death at Dumbarton on Monday, at the 
age of seventy-six years, of John McMillan, there 
has passed away the oldest master shipbuilder on 
the Clyde. With his father he founded the firm 
of Archibald McMillan and Son in 1834, and since 
that time the firm has been closely identified with 
each progressive step in the evolution of the 
modern sailing ship. The firm, like many of the 
old-established concerns, had a small beginning, 
but well-built ships brought them an increasingly 
large number of clients, so that in 1846 they 
removed to the yard they still occupy at Dum- 
barton. They considerably extended a graving 
dock there and replenished the works with new 
plant. In 1854 the senior of the firm died, 
leaving the subject of our memoir the only partner, 
but two or three years later his sons, Robert and 
John, joined the firm as partners, and both having 
had a modern training an impetus was given to the 
business. In 1866 the firm relinquished the build- 
ing of wooden vessels, using iron as the constructive 





material, and at that time considerably extended 





their works. On three separate occasions the firm 
built ‘* the largest vessel afloat” —in 1868, the Peter 
Stuart, of 1490tons, in1873the Thomasina McLellan, 
of 1873 tons—a curious coincidence ; and in 1874 
the Stuart Hahnemann. Now the largest vessel can 
carry 6000 tons. The firm originated many important 
improvements in the design and equipment of ships. 
In 1879 they were the first to fit a vessel—the 
MacMillan—with double bottom for the carrying 
of water ballast, a principle now almost universally 
adopted. The firm excelled in the designing of 
fast ships. Mr. John McMillan, Jun., who pre- 
deceased his father, was twice awarded the firsc 
prize gold medal in competitive exhibitions of ships’ 
models held under the auspices of the Worshipful 
Company of Shipwrights in 1877 and 1882, the 
first of the medals carrying the freedom of the 
city of London. This design was carried out in 
the Coriolanus, a vessel 220 ft. long, of 1006 
gross tons and 2161 tons displacement at loaded 
draught. The areaof midship section to load-line 
was 535-44 ft. and the area of sail 2580 yards. She 
was flush decked. The Coriolanus proved a very 
fast ship. She made her first trip from the Channel 
to Calcutta in 70 days, and the homeward run, 
although three weeks longer, was a fortnight 
under the record. On this run she experienced 
a hurricane, and with only two sails set ran before 
the wind at 124 knots. The other prize model was 
that of the Imberhorne and Falconhurst, also fast 
racers. The firm have built several fine steamers, 
including two gunboats for the Hellenic Govern- 
ment. During a strike of rivetters the subject 
of our memoir invented a rivetting machine, 
which was amongst the first used. Its use re- 
quired the authority of Lloyd’s, who reported that 
it ‘‘ produced a smoother and better clench than 
can usually be obtained by hand labour.” It was 
specially in such exigencies that the practical 
ability of Mr. McMillan was serviceable. He recog- 
nised and performed the social duties of an em- 
ployer in his native town, and enriched it with many 
gifts. As an employer he was highly esteemed, a 
feeling which found expression in the presentation 
of a life-size painting on the occasion of the jubilee 
of the firm in 1884. The firm was lately converted 
intoa limited company, with Mr. Robert McMillan 
as the managing director. 


Tue Bricuton Raibway JUBILEE. 


It is fifty years ago last Monday since the railway 
from London to Brighton was opened, and the 
record of progress is most satisfactory. It is not 
our intention here to enter into a long narrative of 
that progress, interesting as the theme is, more 
particularly in the view of the interesting letter in 
another column by Mr. George B. Rennie, son of 
the original projector of the line—Sir John Rennie. 
The first project was set forth in 1825, when the 
Stockton and Darlington line was the only pas- 
senger railway in the country, but the popularity 
of canals, and the fact that the country had not 
been educated sufficiently to provide the required 
capital, served to defeat the proposal. Even in 
1834, 1835, and 1836, when the question was 
fought in Parliament, there being five competing 
lines, there was opposition against the innovation, 
and 193,5751. was spent in Parliamentary ex- 
penses. There was not much traffic then. The 
thirty-six through coaches carried 2263 passengers 
a week, or 117,676 per annum, the average fare 
being 21s. inside and 12s. outside. There were 
other coaches running to intermediate towns, but 
the population en rowte was but 35,200 and the 
passenger traffic of all the coaches was only worth 
123,000/. The line which was first constructed 
cost 37,568/. per mile, about 60 per cent. above the 
estimate ; but now railways cost45,000/. and over, so 
that the work was economically done. The com- 
pany, when they started, based their calculations on 
the coach traffic receipts, hoping with an average 
single fare of 8s. to have an annual revenue of 
156,000/. It is not necessary to recall the evolu- 
tion of the London, Brighton, and South Coast 
Company by the amalgamation of several small 
companies, nor to indicate how the capital has in- 
creased. Suflice it to state that not only was 
Rennie’s original line constructed, but that by 
Stephenson vid Epsom, Leatherhead, and Dorking, 
was also laid out. The total length of railway 
is now 435 miles, and the capital about 25} 
millions. The company stands fifth on the list 
of British lines, the Great Eastern, London and 
North-Western, Great Western, and the Lanca- 
shire and Yorkshire Companies have greater 
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traffic. Last year the Brighton Company carried 
43$ million passengers, more than 400 times 
the number estimated in 1835, and the gross 
passenger income is 1.65 millions instead of 
156,000. A speed of 28 miles was ridiculed 
in 1835, it is now over 50 miles; the fare was 
estimated at 8s., the double journey can be 
made for that sum, while thousands of excursionists 
each year make the return trip for 4s. The com- 
pany now run 2198 carriages, each accommodating 
forty passengers with 410 locomotives, while in 
1835 the service was conducted by fifty-eight 
coaches, each carrying nine passengers, and from 
250 to 300 horses. So also with goods traffic. 
In 1835 the through road traffic was 7280 tons, 
which at 55s. 6d. per ton gave 21,353l., while 
over the route 143,665 tons were carried for 
96,9631. Last year the railway conveyed 2,870,000 
tons for 607,7001. The estimate in 1835 was 61,254. 
It is customary to celebrate jubilees, and probably 
the most appropriate way is by some thanksgiving 
offering. The most acceptable, and perhaps the best 
paying, offering in the case of the Brighton Company 
would be to give greater accommodation and more 
frequent trains, to suburban travellers. They bulk 
more largely than the long-distance passengers 
even in the receipts, for we find that theaverage pay- 
ment is but 9d. per journey. A study of the balance- 
sheet encourages us in making the suggestion. 
Besides the trains are frequently too heavy for the 
engines, so that the speed is as low as in 1835. 
These are probably the only faults; but they are 
pronounced, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 17, 1891. 

Tue railmakers throughout the United States are 
obliged to be satisfied with the restricted volume of 
business they are doing. The era of a revival of rail- 
way building has not yetcome. There is more or less 
talk of increasing railway construction next year; a 
number of new lines have been projected, sufficient, if 
work is pene on them, to give our rail mills a 
a good show for work. The improved commercial and 
agricultural conditions throughout the country are the 
basis for this higher expectation. Manufacturing 
interests generally look for a better demand in all 
lines, and their anticipations will be no doubt realised 
in part. The iron and steel works throughout the 
country are moderately busy. There is no rushing 
demand. Prices have been steady all through the 
summer, and autumn quotations are not likely to be 
modified. Shipbuilding requirements are quite heavy, 
all our shipyards are crowded with work, some of 
them having sufficient to keep their present capacity 
busy for two years to come. A great deal of new work 
is coming into the shipyards along the lakes. Within 
a week or two an improved demand has also presented 
itself for rolling stock. The enormous crops are 
beginning to tax the capacity of a good many rail- 
roads. The bar mills are fairly busy, but owing to 
the extraordinary capacity prices are kept at almost 
cost of production. Pennsylvania mills are selling 
iron at from 14 to 1? cents. 








THE SERPOLLET BOILER. 
To tHE Eprror or ENGINEERING. 

S1r,—I have read with much pleasure your interesting 
article on the Serpollet Boiler and superheated steam in 
your last issue. Having had a good deal to do with this 

iler and the steam generated by it, you will perhaps 
allow me to make a few observations on the subject. 

I quite agree with you that considerable economy is 
obtained by the use of superheated steam, not only from 
the Serpollet tests and from the experiments of Isherwood 
you mention, but those of Penn, Wethered, and many 
others. If steam be really dry, or very slightly super- 
heated, the diminished feed water per indicated horse- 
power, as compared with saturated steam, is very 
marked. 

Superheating, as you say, is not new, but the question 
is, Why, when it was taken up thirty years ago and so 
many steamers fitted up, it was so unsuccessful and was 
discontinued? In some cases, no doubt, the apparatus 
was in fault or wrongly applied, but was not lubrication 
the chief difficulty ? Good mineral oils were not probably 
used at that time, even with saturated steam, and the 
cylinders and valves seem to have suffered much in con- 
sequence ; even with the low-pressure steam then in use. 

ens of thousands of gas engines are now working 
daily with temperatures very much higher than those 
required for superheated steam and up to about 1500 deg. 
Jent., with flames actually inside the cylinder, and this 
without any practical lubricating difficulties. 

The Serpollet boiler, although only made at present in 
very small sizes, is a most interesting type. At first engi- 
neers are apt to be startled, as it contains practically no 
water, or only in a pulverised state, and has no water 
gauges or safety valves. We tested it up to 400 atmo- 
spheres and found it quite tight. There are no rivets and 
no seams. It would be instructive to continue the test to 
destruction if ible. The flattened steel pipes have 
cast iron run all round them in the sand. 





The result of Professor Kennedy’s tests with this 
boiler and engine and very hot steam is very remarkable, 
viz., 25.44 lb. per indicated horse-power per hour working 
in a single cylinder and non-condensing. With a similar 
single-cylinder engine of much the same size, running at 
a slower speed—200 revolutions per minute—with 50 lb. 
steam pressure only, and superheating slightly, the lowest 
result I obtained was 21 lb. per indicated horse-power 
per hour, from hot feed. In both cases the inside of the 
cylinderand the valves, &c., were always found to begreasy 
and in very good working order. What we want to know 
is why superheated steam should be more economical than 
saturated? The temperature of the walls of the cylinder I 
find is much hotter, and from experiments there is much 
less water inside the cylinder. There is therefore much 
less heat carried off from the walls during the exhaust 
stroke when this hot and dry steam is used. The value 
of superheating and the economy to be obtained from its 
use, are very important questions for the future of the 
steam engine. The determination of the best temperature 
to superheat steam for the various cases in practice, and 
the best apparatus to use, are problems still needing 
solution. 

Yours truly, 
Bryan Donkin, Jun. 

Bermondsey, September 21, 1891. 





UNITS AND THEIR NOMENCLATURE. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your issue of September 18, page 322, you 
notice a coutribution of mine to the discussion on nomen- 
clature at the last B.A. meeting. Will you permit me to 
correct a mistake or two that has crept into your account 
of the system of nomenclature which I suggest ? 

he names employed to denote c.g.s. units are all of 
them self-explanatory; thus Ros stands for radian over 
second, 7.¢., radian per second, and represents the unit of 
angular velocity, not the unit of linear velocity, which is 
clearly Cos, i.e., centimetre over second or centimetre per 
second. 

In the same way Rose stands for radian over second 
second or radian per second per second, the unit of 
angular acceleration, not the unit of linear acceleration, 
which is Cose. Here the first two letters ‘‘se” of the 
word ‘‘second” are used to indicate ‘‘ second second.” 
In just the same way centimetre centimetre, 7.¢e., square 
centimetre, is indicated by ‘‘ce,” and ‘‘cen” represents 
em’, Thus the density of water is 1 gocen (7.e., 1 gm per 
cm*) and ampoce defines itself as an ampere per square 
centimetre. 

Joc cannot, therefore, stand for joule over second as you 
put it (for this would be jos), but for joule over centi- 
metre. A joc (for which we have no name at present) is 
a —% of foree=107 deg. or about equal to the weight of 
20 Ib. 


The advantage of such a system of automatic nomen- 
clature is that every label explains itself, in comparison 
with which such questions as verbal euphony or classical 
origin are to my mind sss Bose. rr ig 

ours truly, 
WittramM Srrovup. 

The Yorkshire College, Leeds, September 21, 1891. 





REFRIGERATING MACHINERY. 
To THE Epiror or ENGINEERING. 

Str,—I am interested in the question of relative 
efficiency of the ice machines now in the market, requir- 
ing one of the largest sizes for use in a certain chemical 
process, and after going through their several rather con- 
flicting claims it appears to me that accepting the heat- 
absorbing power 7 a liquefied gas is directly as the 
power (heat) used to produce liquefaction at a given 
temperature, one system is just as good as the other 
theoretically, and is outside of the consideration as to rela- 
tive specific heats of the liquefied gases or of their ~— 
and that practically the only questions are the relative 

roportionment of the machines and the difficulties and 
- a ig entailed by pressures concerned and the nature of 
the gas in question. 

As regards relative proportionment of machines, or 
rather of material, required for the same temperature of 
condensing water, if it be that 200 lb. of ammonia is the 
charge for a given machine in the ammonia compression 
system at a given temperature, then the comparative 
quantities in the case of the sulphurous and carbonic 
anhydrides machines required will be inversely as the 
vapour tension concerned, and consequently for 


roa vr ag anhydride... 200 x 457 + 180 = 507.7 lb. 
Carbonic * .- 200 x 457 + 3500 = 26.1,, 


for 50 deg. Fahr. of condensing water, and for a like 
capacity at 80 deg. Fahr. of condensing water, charges 
should be 


Ammonia anhydride 
and therefore for 


Sulphurous anhydride... 380.7 x 870+ 343 = 965.5 Ib. 
Carbonic anhydride 380.7 x 870+ 5610 = 56.1,, 


and so on for other temperatures so long as temperature 
considered is below that of the critical point of the gas 
concerned, 

On the above lines the Pictet machinery offers the great 
advantage over the other compression machines of having 
to deal with a comparatively small pressure with conse- 
quent comparative ease, of keeping piston glands, Xc., 
tight; while if we accept, as before, that heat and 
power are interconvertible terms, only affected in their 
relative values by the means used for their conversion, 
we have in the distillation ammonia machine one as 
essentially efficacious as the others, with practicall 
such pistons as it has, working in comparatively small 


200 x 870 + 457 = 380.7 Ib., 





pressures and with its heat (power) for compression 
directly applied. 

I pod be much obliged if your correspondents inte- 
rested in this subject would favour me with their views 
on the above, which appears to me to be almost axiomic, 
and as therefore suggesting that the considerable difference 
found in efficiency of the several machines, especially 
where high temperature condensing water is concerned 
(as in the tropics), is probably owing to improper propor- 
tionment of machines for the temperature of condensing 
water contemplated. 

NELLIKUPPAM. 








NORTH-EASTERN COMPOUND 
LOCOMOTIVES. 
To THE EprTorR OF ENGINEERING. 

Srr,—I understand that one of the 7 ft. 7 in. single 
compound locomotives of the North-Kastern Railway is 
at present working on the Great Northern on a ‘link’ 
with one of the 8 ft. singles. Can any of your readers 
kindly inform me if this is so, and if so, what are the 
results? These would—as displaying the relative merits 
of single and compound engines—be very valuable and 
interesting. Yours obediently, 

September 21, 1891. R. C. W. 





THE LONDON, BRIGHTON, AND SOUTH 
COAST RAILWAY. 
To THE EpiTor oF ENGINEERING. 

Sir,—This day is the Jublilee of the Brighton 
Railway, that is just fifty years ago, the railway was 
opened and a grand dinner given at Brighton on the 
occasion. 

The Times has a most interesting article on the subject 
of the history of this line, and gives some valuable parti- 
culars of its original intention and present working. 

As my father and uncle, Messrs. G. and J. Rennie, 
were the original projectors of the line so long ago as 
1825, and had the present line surveyed and the plans 
made after their direction, and which were deposited at 
the Clerk’s of Peace on November 29, 1834, in their name, 
as the engineers, I trust a few remarks and extracts 
from some of the reports, plans, and letters may not be 
uninteresting to the readers of ENGINEERING. 

The Parliamentary contests over the Brighton Railway 
Bills are known to have been the severest and most try- 
ing “ — in railway early days. 

he Messrs. Rennie having been requested by “‘ the 
directors of the Surrey, Sussex, Hants, Wilts, and 
Somerset Railway” to survey and report on the most 
suitable lines, &c., to take, they proceeded to examine 
and appoint different surveyors to make the necessary 
preliminary surveys. Mr. Jago was appointed to make 
those on the direct railway from London to Brighton, 
afterwards known as ‘‘ Rennie’s direct.” This line took 
the then existing os wg dag Croydon as far as Merstham, 
and thence proceeded by way of Redhill Gap, Horley, 
Three Bridges, Balcombe, &c., to Brighton, and also a 
line to Lewes and Newhaven. Mr. Charles Vignoles was 
selected to make the survey vi@ Dorking to Portsmouth, 
Mr. Bantock from Portsmouth to Warminster, and Mr. 
Hodgkinson from Warminster to Bristol. The results of 
these preliminary surveys were communicated to the 
directors of Surrey, Sussex, Hants, Wilts, and Somerset 
Railway by a report of July 28, 1825, signed John Rennie. 
For various reasons the project’did not proceed further, 
but was taken up by other parties later on, and eventually 
under new directors, Messrs. G. and J. Rennie made 
fresh surveys and propounded No. 1 and No, 2 railways 
to Brighton, and pa aa the necessary documents 
in November, 1834, to be laid before Parliament, though 
the subject had been fully gone into two years previously, 
when it was described as follows : 

‘*The line is now intended to commence at Kennington 
Common and terminate at the entrance of the town of 
Brighton, distance 47 miles, which is considerably shorter 
than any of the existing roads. 

‘The estimate amounted to 850,000/. 

‘The passage will be made with perfect ease and safety 
from London to Brighton in two hours; moreover this is 
the most direct road to Paris. 

‘The present number of passengers is 500 daily, upon 
the average of the year from one town to the other, pay- 
ing inside coach fares of 20s. to 24s., and outside coach 
fares of 10s. to 12s. ; but with increased speed, accommo- 
dation, and economy of the railway over the present turn- 
pike road will produce a facility and consequent desire of 
travelling not at present enjoyed, it is by no means un- 
reasonable to presume that the number of passengers will 
be trebled. 

‘As an example it may be mentioned that the most 
sanguine calculations of passengers upon the Manchester 
and Liverpool Railway was never taken at above 500 
people per day previous to the opening of the railway, 
whereas the daily average is about three times more than 
that earned by the coaches.” 

After the deposit of the Facey in 1834, the railway is 
described in August, 1835, No. 1 and No. 2 projects. 

No. 1. ‘The direct or shortest line agreeably to the 
original intention and views of the committee, and 
according to the plans, and sections, and deposited in 
1834, gives the total length at 47 miles 24 chains from 
Kennington Common, passing Redhill Gap, Three 
Bridges, and to a place near the Royal Gardens, on the 
Lewes Road at Brighton. The tunnels and embankments 
are described, the highest being 50 ft., and the deepest 
cutting 85 ft., principally in chalk and sandstone. The 
steepest incline 1 in 180.” This was one of the points 
which excited the greatest opposition on behalf of the 
opponents, represented by the Stephensons. 

‘* The steepest incline on the Manchester and Liver- 
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pool Railway was 1 in 89” (which was also laid out and 
carried through Parliament by George Rennie in 1825), 
‘and upon this incline the locomotives travel with a full 
train at the rate of 15 miles per hour. ; 

‘‘ The steepest plane of the Leeds and Selby Railway is 
1 in 135; that proposed for the Grand Western is 1 in 106 
for 24 miles long in one place.” 

No. 2 project, by Dorking, was 59 miles long, and the 
cost estimated at 100,0007. 

In answer to the invitation of the town of Brighton for 
the opening of the railway, which took place exactly fifty 

ears ago, Sir John Rennie wrote on the 19th of Septem- 

er, 1841, as follows: ‘‘In witnessing the celebration of 
an event above all others the most gratifying to me, as 
the completion of an undertaking, which I originally pro- 
posed in the year 1825, and which ever since, during a 
period of sixteen years, has more or less occupied a large 
portion of my attention, and, notwithstanding obstacles 
which appeared almost insurmountable, has been carried 
into effect as nearly as possible on the line I originally 
proposed.” And further on he says: “I trust that at no 
very distant period I shall see, as I then anticipated, that 
the journey from London to Paris by Brighton will be 
accomplished in fourteen to fifteen hours.” 

This is explained more particularly in a letter to the 
chairman of the London and Brighton Railway of April 
17, 1839, which says: ‘‘ When I originally laid out the 
Brighton Railway in 1825, and which, after the most ex- 
traordinary contest of the kind, it has been carried on the 
identical linethenlaid down, I [eae paar andalwayscontem- 

lated making Brighton the chief port of embarkation for 

‘rance, as the land journey could be well made within 
two hours. and the sea voyage in seven toeight hours, and 
when the railway from Paris to Dieppe and Havre is 
completed, the journey to Paris in four hours.” ¢ 

The proposed harbour’works are then described, but it 
was afterwards found advisable to construct them at the 
adjoining plain at Newhaven. 

Referring to the time table of the present month of the 
London to Paris service via Newhaven and Dieppe, the 
train leaves London Bridge at 9 p.m., arrives at Newhaven 
at 11 p.m., two hours, leaves Dieppe at 4.23 a.m., arrives 
Paris at 8 a.m., time 3 hours 37 minutes. So that the 
gain in time on the total journey from London to Paris 
over that originally contemplated and stated, is almost 
wholly due to the faster steamers now on the route 
between Newhaven and Dieppe. : 

These particulars seem so interesting that I have ven- 
tured to encroach I fear rather longer than might be 
wished, but I trust it may be of some value to show what 
was proposed and done in the earlier railway projects. 

I am, yours faithfully, 


GEORGE B, RENNIE. 
Redhill, September 21, 1891. : 
[The subject is referred to in another part of this 
issue.—Ep. E. ] 





BREAKDOWNS IN THE NAVY. 
To tHe Eprror or ENGINEERING. 

Srr,—In the discussion on an important paper read a 
short time since before the members of the Institute of 
Mechanical Engineers—which paper and discussion have 
lately appeared in your columns—reference was made to 
the failures and breakdowns of machinery in Her 
Majesty’s ships. The shortcomings of their machi- 
nery form a sore subject for naval engineers, espe- 
cially as they appear very often to be credited by 
the outside public with the repeated failures of new ships 
whilst on their ‘‘ trial trips.” After making every allow- 
ance for newspaper publicity of the smallest incident 
connected with naval ships, and after deducting the 
repeated failures on “‘ trial” just referred to, there still 
remains sufficient to indicate that the machinery of war- 
ships is not as reliable as that of the mercantile marine— 
taking, for example, the performances of our large mail 
steamers—nor is it for similar reasons as reliable as that 
of our troopships. The requirements of warships render 
it inevitable that the mercantile marine would always 
have the advantage with respect to efficient machinery— 
the designers in the latter cases having a freer hand— 
but it is quite certain that this disparity might be con- 
siderably lessened. 

In a warship many important features have to be sacri- 
ficed to allow the existence of others ; among these sacri- 
fices comes that of machinery efficiency. Thus the 
machinery is limited in height to secure its safety from 
shot and shell, and economy of space causes it to be nar- 
rowed up in the other directions; hence that remarkable 
huddling together of naval machinery which makes its 
efficient working almost an impossibility. In theolder 
ships we have the engines horizontal to get them 
below the water-line ; in later ships they are allowed a 
little more height, protection being secured by an ar- 
moured deck. This admits of vertical engines, but the 
benefit resulting from this is outbalanced by having treble 
the old horse-power crammed into the allotted space; the 
modern gun-vessel carrying as much horse-power as some 
of the older battle-ships still in commission. 

The very limited machinery space gives us everything 
short ; short stroke and connecting-rods, with resulting 
large pressures on bearings, guides, &c.; short bearings, 
to aggravate the effect of these pressures; and short 
glands, which, with ordinary packing, only run a very 
limited time. In the Navy a piston stroke over 34 ft. 
is considered long, whereas in the mercantile marine 5 ft. 
is a very common length, and 6 ft. not uncommon. With 
what envy a Naval engineer views the spacious engine- 
room of a mail steamer, and how he admires the height 
of the cylinders above the — ! He finds that there 
he can actually walk about, whilst, in his own ship, he 
has literally to crawl to get at the bearings. 

To restricted space we owe the ieuced draught boiler, 


which has added so plentifully to the list of ‘*break- 
downs ;” and also restricted space accounts for the inge- 
nious packing of the auxiliary machinery into those won- 
derful holes and corners where it is supposed to work 
creditably. 

The saving of weight being a great consideration in a 
warship, where guns and armour absorb so much, every 
effort is made to economise in less essential features ; 
among these machinery is included. Here safety has 
been sacrificed to considerations of weight. The weight 
of machinery per indicated horse-power in Atlantic 
liners being about 280 lb., we find that in our latest 
batvle-ships it runs about 170 lb., in cruisers 160 lb, and 
in gun-vessels 83 lb. per indicated horse-power ; nor will 
reduced boiler scantling account for very much of this. 

Naval ‘‘ breakdowns,” a few years ago, usually meant 
stopping to pack glands, or easing to give a hot bearing 
a chance ; at the present time, in addition to these, we 
have bond fide breakdowns due to forced-draught boilers 
and weakness of machinery. It is perfectly certain that 
the mishaps which occur during the strain of manceuvres 
will occur in a much more aggravated form during the 
still greater strain of actual warfare, when ships will be 
driven to their utmost capabilities. Those minor break- 
downs which temporarily disable our ships during peace 
manceuvres—-when risk of permanent machinery is not 
called for—would probably not affect their movements in 
time of real action; but a bond fide breakdown—possibly 
at a critical moment—owing to some working part ‘‘ car- 
rying away,” would most effectually do so. This ele- 
ment of uncertainty in naval warfare is usually blinked. 

As a fighting ship would be merely a drifting mass at 
the mercy of the enemy, in the event of boilers or engines 
failing, it would be reasonable to consider these as of 
primary importance ; but the old idea of machinery being 
only an auxiliary propelling power seems yet to linger, 
and may account for the grudging of space and weight. 
The protective deck, with its attendant evils of short 
stroke and ghastly engine-room temperatures, is probably 
a necessity ; but more space in the other directions could 
be given, and in the case of boilers will have to be given 
if high speeds are required. As to sacrifice of safety, 
the engine-room should cease to be a happy hunting-ground 
for reduction of weight. For every ton abstracted from 
machinery, thereby imperilling the safety of the whole 
ship, twenty could easily be spared in less important 
directions. 

With the concession of more space and weight for 
machinery, the 96 hours’ full pode 5 trial for new ships, 
which had such a short life, might be revived without 
fear of consequences. When this happens we shall have 
warships with reliable machinery, and ‘‘ breakdowns’ 
will no longer be a noticeable feature in the Navy. 

I am, Sir, yours obediently, 
SHort STROKE. 





COAL-BURNING OF ATLANTIC LINERS. 
To THE Epiror or ENGINEERING. 

S1r,—In your last impression a correspondent, ‘‘ North 
Star,” writes, in reply to my letter under the above head- 
ing, and thinks that there has been some mistake made 
in the figures I gave concerning the Majestic. The 
figures are those of the chief engineer of the ship, without 
any deduction from the actual amount of coal burnt, and 
therefore can hardly be inaccurate. 

Your correspondent states that the City of Paris, Ma- 
jestic, and Teutonic are all fitted with Howden’s system 
of forced draught. This is not exactly the case, for the 
latter two ships are fitted with forced draught on a 
modification of Howden’s system. He himself points out 
that the boilers of the City of Paris were not originally 
designed for the system of forced draught which has 
recently been introduced. This, in itself, I say, might 
account for the superior economy of the Majestic, whose 
boilers were specially constructed for the heated air blast. 

In contrasting the coal-burning of the Majestic with 
that of the City of Paris in my last letter, I had in view 
their comparative sizes. It stands to reason that the 
City of Paris, of 10,499 tons gross, must burn more coal 
than the Majestic, 9861 tons gross, to attain anything 
like the same speed ; it is by the amount of power deve- 
loped that I judge the economy, and I therefore made use 
of the expression comparative economy. 

If a vessel of 10,500 tons gross burns 240 tons of coal a 
day, surely it is not to be considered incredible if it is 
claimed for another vessel of 9860 tons that she burns 
220 tons per day. For every ton of coal the City of Paris 
burns she has 43 tons of measurement ; whilst for each ton 
of coal the Majestic burns per day she has 44 tons gross. 

The great fact, however, concerning the economy of 
the Majestic is that it was when crossing the Atlantic at 
a speed of over 20.1 knots, on an average, that she burnt 
on an average 220 tons of coal per day ; while the City of 
Paris, burning 240 tons, was not going at near 20 knots. 

‘* North Star” may depend that even should the City of 
Paris beat the Teutonic’s latest record, of which I still 
am doubtful, the Majestic and Teutonic will eventually 
prove the faster boats. They have never yet been run up 
to the height of their speed ; so say ‘‘ those who know.” 

Another correspondent, who signs himself ‘‘ B. F. C.,” 
writes in somewhat the same strain as ‘‘ North Star.” 
“B. F. C.” kindly says that my ‘‘ earthly business seems 
to be the correcting of everybody’s mistakes.” I doubt 
not that I have by this time received this unenviable 
reputation from some of your readers, but at the same 
time I cannot see unfairness to the line whose name I 
bear as a nom de plume, and from which I have received 
courtesy and attention any time I have ‘‘come in their 


way. 
aR. F. C.” may emphasise to some people that 220 tons 
of coal burnt per day giving 19,500 indicated horse-power 





is equal to less than 1 1b. per indicated horse-power per 





hour, but he cannot do so to me. He will find that 
**North Star” is correct in giving 1.05 lb. Mr. Howden, 
as ‘“‘North Star” states, claims for his system of forced 
draught a consumption of 1.25 lb. per indicated horse- 
wer per hour ; but then may I make bold to ask if Mr. 
owden’s system ‘‘ pure and simple” is the most econo- 
mical possible? Is it not quite possible to burn only 
1.05 lb. by adopting a judicious modification of his 
system, as has actually, it is claimed, been done on the 
Majestic. I agree with “B. F.C.” that ‘‘it costs a 
reat exercise of faith’’ to believe that the Majestic burns 
ess than 1 Ib. of coal per indicated horse-power per hour ; 
but then even the Majestic has hardly done this yet. 
Not only did the Majestic indicate 19,500 horse-power 
during the record voyage, but also the Teutonic has indi- 
cated during some of her recent fastest passages a a 
of about the same amount (main engines alone). Though 
the upholders of the City of Paris may “shake their 
heads” at this, it remains a fact all the same. 
With apologies for again troubling you on this subject, 
I remain, Sir, yours truly, 


Wuire Srar. 
Thursday, September 17, 1891. 





COMPOUND ENGINES. 
To THE Epiror or ENGINEERING. 

S1r,—Would you allow the following to appear in your 
paper? Perhaps there are either some users or makers of 
compound engines who may give me some good advice 
and assist me out of a difficulty I find myself in with 
regard to two semi-fixed compound engines I bought from 
an English firm. They did not advise me to take them, 
but I believed in the system and they obliged me by de- 
livering them. 

They are 30 horse-power nominal, working pressure 
120 lb., to work up to 90 effective. I take about 60 off. 
The cylinders are in the proportion of 3:1. The governors 
act direct on the back valve of the high-pressure cylinder. 
The steam passes from the high-pressure cylinder through 
the cylinder casting under the cylinder and to the low- 
pressure steam chest, this pipe forming the receiver. 

After ce had some trouble with these engines, I 
complained of the construction and material, and the 
makers replied that compounding is wrong, and high 
pressure causes the friction of the valves. ‘After working 
a short time again the piston of the low-pressure cylinder 
broke, driving the back cover out, to the great danger of 
the stoker’s life. I ordered another piston ; the makers say 
that the failure was ca by water being in the cylinder. 
The new piston broke again after six weeks’ work. 
examined the high-pressure valves and found them very 
much ground, and believe the cause of the breakage lies 
here. The back valve acted upon by the governor really 
regulates the speed of the engine. The weight that it 
has to move is the pressure of steam in the steam chest 
multiplied by the area of the back valve, which is very 
different to the work done by the governor on the old 
throttle valve; but the manufacturers believe in this 
governor, and there is nothing to be said further about it. 

What I wish to ask is, first, can any of your readers 
tell me what I am to do to keep my engines going, and 
am I wrong in still believing in the compound engine? If 
I am how is it that so many large firms still advertise 
them and risk their good name both at home and abroad ? 
Had I bought in Germany I should have had the assist- 
ance of their engineers, and not been met with ‘‘ We told 
you not to take a compound, and you alone are respon- 
sible ; we cannot help you,” &c. hope you will under- 
stand the English of 

An Op SusscriBer. 


{Our correspondent a a to have been very unfor- 
tunate in his engines. e is quite right in believing in 
in the value of compounding, and we can assure him that 
there are plenty of English firms who can supply him with 
compound semi- portable engines which will not give 
trouble. Inthe absence of more detailed information it 
is impossible to say what is really the cause of the failures 
he has experienced, and we should advise him to have his 
engines overhauled by some firm having experience in 
engines of the compound type.—Eb. E.] 








SANITARY SCIENCE. 
To THE Epitor or ENGINEERING. 

Srr,—We all of us must admit that within the last 
half-century great progress has been made both in prac- 
tice and in science. Steam communication by land and 
by sea has been developed to great perfection. The use 
of electricity has been vastly extended and applied to 
further different ends in science. Again, much labour 
and skill have been expended on the production of guns 
and explosives which are intended for the destruction of 
our enemies in times of war. But however much we may 
boast of the progress which science has made in these 
directions, can we be equally proud of the improvements 
wrought in our hygienic surroundings and in the sanitary 
condition of the country at large? 

Is there not throughout the length and breadth of the 
land a very sure and subtle work of destruction and 
death going on, which, during the course of each year, 
sweeps away more lives than have been sacrificed in the 
most sanguinary battles ever fought ? 

I refer to the ravages caused by diseases such as typhoid 
and diphtheria, &c., all of which may be classed as preven- 
tible, since they can be directly traced to imperfections in 
sanitation, and in my firm belief the influenza epidemics 
arose from the same cause. 

Now it is not because no money has been spent or that 
no scientific skill has been devoted to improve this deplor- 
able state of things, for millions upon millions of pounds 
sterling have been expended and much valuable time 
given to the work, and yet we are drifting hopelessly on 
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from bad to worse. Notwithstanding sewage works and 
farms, with other costly and elaborate schemes, our rivers 
are now polluted to a pestilential pitch, and the farms are 
treated with such enormous volumes of liquid filth, day 
after day and year after year, that they naturally have 
become the breeding beds of germs and microbes which 
float about in the air, spreading disease broadcast. 

Again, the vegetation on such lands under such un- 
natural conditions must be totally unfit for consumption 
either by man or beast. There are many other serious 
evils resulting from the misuse of water for washing away 
human excrementitious matter, such as the enormous 
increase in the rates, the dearth of pure water, and 
indirectly the unprofitableness of the cultivation of the 
land and the want of employment for unskilled labour. 
With all these evils attendant on the use of water we 
may safely conclude that it never was intended to be 
used for this purpose, and we therefore practically ignore 
the wisdom of the Creator by persisting in so employ- 
ing it. 

The systematic use of dry earth is, in my humble 
opinion, the only practical remedy for the evils. enume- 
rated. Dry earth is a perfect and expeditious deodoriser 
of all filth, and all the offal and effete material in a town 
should be immediately treated with it, and when con- 
verted into a satisfactory and innocuous state it should 
be periodically collected (say every eighth day) and 
transported by specially constructed railway trucks into 
the country, there in due course to fulfil its proper 
function of fertilising the land. The trucks should 
return to the town with a fresh supply of dry sifted earth 
for further use. Every house arranged on the dry 
system would be clear of the deadly sewer or cesspool 
gas, having no direct communication with any drain or 
sewer. I am aware that slops and surplus water would 
have to be dealt with, but with the dry system of 
scavenging the liquid would be so immensely decreased 
in volume and in such a condition as to admit of its being 
automatically distributed over a bed of earth, and thence 
in a purified state discharged into a river or the sea. 

The earth so treated would periodically be cleared away 
and fresh substituted. It may also be fairly calculated 
that the universal adoption of the dry system would give 
profitable employment in the United Kingdom to 
100,000 labourers, and that the value of the manure would 
probably cover the cost of working. 

A scheme on these lines would be beneficial to health 
and agriculture, would restore our rivers to their pristine 
purity, and would effect an enormous saving in the rates 
of large cities and towns. 

Being convinced that it is of the most vital importance 
that the community should be awakened from its present 
state of false security, I would ask you to be good enough 
to insert this letter in your valuable columns, with the 
view of drawing public attention to this great national 
question. Yours faithfully, 

Joun D, Garrett. 

Southwold, Suffolk, September 11, 1891, 





MISCELLANEA. 
Tue directors of the Union Steamship Company, 
Limited, have declared an interim dividend of 24 per 
cent. for the half-year ended June 30. 


Contrary to expectation the Canadian Government has 
decided to grant subsidies to a number of railways this 
year, 

On Friday, September 18, a 15-centimetre Krupp gun, 
intended for the Norwegian warship Viking, burst at the 
Carljohansviérn shipyard, in Norway during experimental 
shooting. A gunner was killed anda lieutenant wounded. 


The Federal Government has awarded to the Polson 
Tron Works, of Toronto and Owen Sound, a contract for 
the construction of a new steel cruiser for the protection 
of the Atlantic fisheries. The vessel is to be 127 ft. long 
and 194 ft. beam, and her speed is to be 15 knots. 


The new Swedish ironclad Thule has now been com- 
menced at the Bergsund Engineering Company’s Works 
and at the Finnboda shipyard, where the ship will be 
built. The plates are made at Bergsund and then con- 
veyed to Finnboda. The Thule has to be ready by March 
15, 1893. 

The receipts of the twenty-three principal railways 
of the United Kingdom for tiejweek ending September 13, 
amounted, on 16,282 miles, to 1,571,303/., and for the 
corresponding period of 1890, on 16,250} miles, to 
1,548,7371., an increase of 31} miles, or 0.1 per cent., and 
an increase of 22,5662,, or 1.4 per cent. 


The Walton-le-Dale local board intend, on the advice of 
their consulting engineer, Mr. John Newton, to adopt the 
sewage purification process of the International Water 
and Sewage Purification Company, Limited, of 7, Vic- 
toria-street, London. This company are the proprietors 
of the ferozone and polarite process. 


The Roumanian Government has placed a large order 
for armoured turrets, guns, &c., amounting to close upon 
1,000,000. with various firms, viz., 3t. Chamond, Creusdt, 
Chatillon, Commentry, and Hotchkiss. The guns are 
principally 12-15 centimetre. St. Chamond is, on the 
whole, beginning to reap the benefit of its exhaustive 
tests of the last few years, 


A series of evening classes will be held in the Engi- 
neering Department of University College, London, 
during the coming winter. The first of these will be a 
course of ten demonstrations on the strength of materials, 
which will be given on Friday evenings from 8 p.m. to 
9.30 p.m., and will begin on Friday, October 16, 1891. 
This will be followed by a course of ten demonstrations 
on the ‘‘ Testing of Gas and Steam Engines,” which will 
also be held on Fridays at the same hour as the previous 





course, and will be commenced on January 15, 1892. The 
fee for both these courses will be 10s. A third course con- 
sisting of eight popular lectures on ‘‘The Strength of 
Materials” will be begun on Friday, May 6, 1892. The 
whole of the above courses will be under the supervision 
of Professor Beare, A.M.I.C.E. 


The downpour of rain in Denmark during the month 
of August has been very heavy, in some districts even 
quite exceptionally so, Taking the average of 172 stations 
of observations it has for the whole country been 6.4 in., 
whereas the average for the month of August in Denmark 
is only 2.8in. Since 1860 there is not a single month, 
neither in summer or winter, which has such a high 
average as August this year. The Nérlund station had 
as much as 11.2 in. during last August, which is about 
four times the average aevagont or the month. The 

eatest downpour on any one day (24 hours) was 92} mil- 
imetres (3.6 in.) on August 3 at Vester Brénderslev, 
in North Jutland, which, however, has been surpassed 
several times, as on one day in June, 1880, when the 
downpour at Boderupgoard, on the Island of Falster, 
reached 153 millimetres (6 in.) during 24 hours. 


Mr. Alban, British vice-consul at Alexandria, in a 
report just issued, observes that the success of the Irriga- 
tion Department in Egypt is the universal topic of the 
hour in that country. e experiences of 1889, 1890, and 
of the present year so far have made it clear that the 
irrigation works have been quietly and rapidly improved 
and extended during the last few years, until they have 
now reached such a stage that crops are being produced 
on a larger scale than has hitherto been known in Egypt, 
and even the prospect of a low Nile can be regarded with 
comparative equanimity. When a satisfactory scheme 
for the storage of water in Upper Egypt has been adopted 
—and this is only a question of time—the area of culti- 
vated land will be rapidly extended, and the Egyptian 
agriculturist will work under better conditions than his 
European competitor, who is dependent for his water 
supply on the vagaries of a changeful climate. The irri- 
gation department is more completely under English 
direction ham any other, and the work of constructing 
good agricultural roads is now being proceeded with. 


In a paper recently read before the Technical Society 
of the Pacific Coast, Mr. John Richards referred, among 
other things, to the system of accurate grinding without 
pressure of calender rolls for papermaking, introduced 
a number of years ago by J. Martin Poole, of Wilming- 
ton, Del. These rolls, some of them 7 ft. in length, had 
to be made for rolling’ tissue paper, which will pile 2000 


toan inch of thickness, and variations of in. in the 


10,000 
diameter or alignment of the rolls would distort the 
paper. Mr. Poole had exhausted the emery - wheel 
market, and ended by advertising for samples of emer 
and corundum. Having obtained these he set to wor 
to construct a wheel which would grind without pressure, 
and after many failures finally succeeded. This he accom- 
plished by cementing the wheels with substances soluble 
in soda water, and using the sharpest corundum carefully 
selected. When the wheels were at work a stream of 
alkaline water was run upon them so that the surface was 
slowly melted away, and each time the wheels turned 
round new cutting edges were presented to the work. 
When the conditions were favourable, the cutting then 
went on without appreciable pressure. 


Statistics just compiled show that in 1887 the total 
copper supplies of the world were estimated at 223,078 
tons; in the following year they reached 258,026 tons ; 
and in 1889, notwithstanding the depression which 
followed the collapse in copper speculation, the produc- 
tion of the metal further increased to 261,650 tons. In 
1890 there was a still further jump to 269,685 tons. The 
most striking expansion has been witnessed in the United 
States, where the production rose from 25,010 tons in 
1880 to 116,325 tons in 1890. During the same period the 
production of copper in Japan increased from 3,900 tons 
to 15,000 tons, and that of Spain and Portugal from 
36,313 tons in 1880 to 52,335 tons in 1890. The Peninsula 
reached high water in a production in 1888, when 
there was an aggregate of 56,450 tons. In Chili the pro- 
duction has greatly diminished. In 1880 the production 
of copper in that country reached a total of 42,916 tons, 
whereas last year it amounted to only 26,120 tons. With 
regard to the average prices realised for fine copper, in 
1880 it was 63/. 1s. 3d. per ton, in 1885 it had fallen to 
only 44/. 1s. 6d., while in the following year it fell to the 
lowest point reached of recent years, viz., 40/. 6s. In 
1888 it sprang up to 76/., and in 1890 it fetched 54/. 1s. 
per ton. 


For some time past the Melbourne Harbour Trust have 
been giving much attention to the value of the various 
kinds of eucalyptus timbers for different purposes, but 
especially for harbour works. Commissioner Clement 
Hodgkinson, C.E., was some time ago appointed to visit 
certain districts and to prepare a report. This Mr. 
Hodgkinson has now done in the form of a schedule, with 
drawings and notes, containing much valuable informa- 
tion. The drawings are presented on one large sheet of 
vaper, showing at a glance the character of the timbers 
eemed suitable for harbour and other works. Copies 
will be sent to London with the specimens of the timbers 
for exhibition at the Imperial Institute. The schedule 
contains seventeen varieties of the eucalyptus, which 
includes five species of the iron bark. These, with the 
yellow stringy bark and the Gippsland box, are timbers 
recommended for piles, sheet piling, beams, ties, planks, 
and decking for timber wharves; the Gippsland red 
gum and the jarrah for piles in sea water, in soft strata, 
and for decking; South Gippsland blue gum, bastard 
mahogany, karri, New South Wales spotted gum, yellow 
box and tard box, all suitable for beams, ties, and 





planks above ground and water. Mr. Hodgkinson gives 
out a caution against the reprehensible practice prevalent 
throughout all the Australian colonies of felling trees for 
timber when full of sap. This is the cause why some 
kinds of eucalyptus, which are exceedingly durable, when 
felled during the winter months occasionally suffer from 
dry rot. 


The Cairo Geographical Society has issued a pamphlet 
prepared by Loutfy Bey, of Cairo, with a map in French 
pea, Arabic, to advocate a railway between Ismailieh and 
Gaza, substantially the same as that for which Laurence 
Oliphant sought in 1883 to secure the support of the 
Egyptian Government, The pamphlet contains an inte- 
resting summary of various concessions in Syria. It is 
worthy of note that these enterprises are entirely in the 
hands of Orientals. Youssef Effendi Navon, of Jerusalem, 
undertakes three lines radiating from that city to Jaffa, 
Gaza, and Nablous (Samaria) ; total, 150 miles. Youssef 
Effendi Elias, late chief engineer to the Government of 
the Lebanon, proposes not only to unite Damascus with 
Acre and Haifa and improve the harbours of the Medi- 
terranean termini, but to put steamers on the Sea of 
Tiberias ; total, 200 miles. Youssef Effendi Moutran, 
charged with the harbour works at Beyrout, has obtained 
the right to construct a steam tramway into the Hauran, 
50 miles. Hassan Effendi Baiohom, also of Beyrout, 
contracts for the section between Damascus and its port, 
60 miles. Thus it is evident that there is a spirit of 
energy and initiative which, if due to western impulse, 
has become, to borrow a phrase from the electricians, a 
powerfulinducedcurrent. Thesyndicate forthe Damascus- 
Aleppo system of over 400 miles, is in the hands of Sola, 
Rallit and Co., well-known Levantine names. Loutfy 
Bey proposes to devote himself to completing the Syro- 
Egyptian link of 150 miles. This would bring Jerusalem 
within seven hours of the Suez Canal. 








Tues.s. Furst Bismarck.” —The Hamburg-American 
s.s. Furst Bismarck, which passed Sandy Hook at 12.54 
p-m. on the 10th inst., passed the Needles at 6.52 a.m. on 
the 17th inst., making the passage in 6 days 12 hours 58 
minutes, the fastest passage yet made between New York 
and Southampton. Her daily runs were: 411, 451, 450, 
452, 460, 464, and 360 miles. ~ 


TuHE INTERNATIONAL ELECTRICAL CONGRESS AT FRANK- 
ForRT: ERRATUM.—In our report of this congress, pub- 
lished in our last issue on page 333, the following names, 
Hering, Kahle, Léwenherz, Ruhl-mann, and Slaby were 
misspelt as Herigh, Khale, Liwenherf, Ruhlmann, and 
Slabz. Also on the same page, col. 3, line 20, omit the 
word ‘‘ and” at the end of the line. 


H.M.S. ‘‘Tripung.”—The new second-class cruiser 
Tribune, 3400 tons, 9000 horse-power, built for the Royal 
Navy, under the Naval Defence Act, by Messrs. J. and 
G. anim Limited, Clydebank, Glasgow, was deli- 
vered to the Medway Steam Reserve authorities on Mon- 
day, 21st inst., to be completed for commission, The 
Tribune made a most satisfactory run from the Clyde to 
Sheerness, accomplishing the voyage at an average speed 
of 15.81 knots without forced draught being used at any 
time on the passage. The last 62 miles were run at a 
nme of 18} knots. The engines worked smoothly 
throughout, and the boilers gave a good supply of steam. 
The Admiralty have given orders for the Tribune to be 
completed for sea at Chatham Dockyard. She will be 
immediately prepared for her official full-power trials, to 
determine the acceptance of her machinery from the con- 
tractors. After that she will receive her armament, 
which is to consist of two 6-in. breechloading guns, six 
4.7-in, quick-firing guns, nine 3-pounder and 6-pounder 
quick-firing guns, and four torpedo tubes. It may be re- 
marked that the Tribune is the last of three cruisers built 
by Messrs. Thomson, and that they have been the first of 
several builders to complete similar orders given at the 
same time. 


BrrmincuaM Town Hatt Execrric Licut Instatia- 
TION.—The installation has been carried out by Messrs. 
Winfield, from the specifications of Mr. Henry Lea, 
M.I.C.E., electrical adviser to the City Council, the 
current being derived from the mains of the Electric 
Supply Company. Appliances for distributing consist, 
first, of two central pendants or electroliers, the one 
nearest to the orchestra carrying thirty and the other 
twenty-four incandescent lamps, each of 32 candle-power. 
They are supplemented by sixteen smaller pendants carry- 
ing either eight or ten lamps. <A series of single lamps 
are also arranged along the ceilings immediately under 
the galleries. The total number of lamps within the 
hall is 224, equal to 6880 candle-power. Lach electrolier 
is suspended by a steel wire, wound upon an iron drum 
above the ceiling in such a manner that it can be readily 
lowered to near the floor for cleaning, renewal of lamps, 
or other ‘purposes, and it can be as _ readily raised 
to the full height, which is 36 ft. above the floor. When 
the pendants are lowered the number of lamps alight in 
each can be reduced by withdrawing some of the fuzes or 
cut-out wires with which the body of each pendant is 
aa meng The installation extends to every part of the 

uilding. The total number of lamps is 425, of which 273 
are of 32 candle-power, and the remainder of sixteen 
candles. The service mains enter underneath the foot- 
path and artists’ entrance. There are three pairs of 
cables, each having sixty-one wires of No. 11 standard 
wire gauge, and measuring outside their insulation about 
2in. in diameter. This large size was adopted in order 
to keep down the loss of electromotive force within the 
building to two volts, of which a quarter volt loss only was 
allowed in the service mains. The total cost of installa- 
tion is about 1500/. 











Sept. 25, 1891.] ENGINEERING, 


15-TON LOCOMOTIVE 


CONSTRUCTED BY MESSRS. 


STEAM 





CRANE. 


STOTHERT AND PITT, LIMITED, ENGINEERS, BATH. 








WE illustrate above an extremely fine 15-ton loco- also the roller path and rollers, main crosshead, and | with buffers for the ordinary 4 ft. 84 in. rolling stock, 
motive steam crane recently made by Messrs. Stothert | many other important parts, are made of cast steel. |The crane has, of ‘course, all the usual fittings, in- 


and Pitt, Limited, Bath, for one of the leading steel | The post is a steel forging. 
works in the north of England. The crane has been 


Steam is supplied to both sets of engines by a steel | capacity of 500 gallons. 


cluding an extra large feed-water tank, having a 
Provision is made under the 


carefully designed with a view of meeting the very | vertical boiler of large size, double rivetted throughout, | foot-plates for the necessary ballast, and part of the 


severe conditions obtaining in steel works, the prin-|and arranged to work at a pressure of 120 lb. per 
cipal requirements being great strength, ample power, | square inch, 
extreme portability, and, in the present case, theaddi-| The crane engines have double cylinders 9 in. in dia- 
tional requirement of being able to pass under mode-| meter by 12 in. stroke; these actuate the hoisting, 
rately low archways. slewing, and derrick motions, The full load is lifted 
As will be seen from the illustration, the design | in single purchase, with two parts of 14 in. chain. The 
embodies a powerful crane and also a complete loco-| slewing gear is worked by double cones, and the 
motive, able not only to propel the whole machine | derrick gear by worm and wheel in the usual manner. 
but also to do avery considerable amount of shunting} The lower engines for propelling the crane have 
work, This is effected by fitting up the under car- | cylinders 12 in. in diameter by 20 in. stroke. They 
riage with a set of independent travelling engines | drive direct on to one of the axles. Provision was 
entirely disconnected from the crane engines proper, | made in the design for coupling the axles if necessary, 
an arrangement adopted many years ago by Messrs. | but this has not been required. The axles run in 
Stothert and Pitt for some heavy cranes made by them | journals fitted to steel axle-boxes, which slide in 
for the late Landore-Siemens Steel Company. heavy steel brackets bolted to the truck frames, the 
The load to be lifted is 15 tons at a radius of 16 ft., | load being carried by three volute springs over each 
and at this radius the centre of the jib pulley is 23 ft. | axle-box. The truck frames are } in. thick, slotted 
from the rail level, but the jib is fitted with a derrick | out as for a locomotive. The valve gear of the pro- 
motion permitting it to be lowered sufficiently to clear | pelling engines is of the American type, the links 
under a headway of 17 ft. actuating dies attached to rocking levers. The valve 
The crane is very strongly built of heavy scantlings, | chests are on the top of the cylinders as shown. The 
the truck, jib, and superstructure generally being | running wheels are fitted with brakes, and the truck is 
framed up of steel plates and angles. All the gearing, | fitted with deep buffer plates on oak frames, and also 


| ballast is cast in the form of a heavy curved vertical 
shield plate (not shown in the engraving) placed at the 

back of the boiler. This gives weight at the best 

| possible leverage, and makes an efficient protection for 

| the boiler when shunting. Extra stability for the full 
load is gained by the packing-up brackets seen at the 
side of the truck. In order to meet the headway re- 
quirements mentioned above, the gearing has been 
kept low where necessary, and the boiler chimney 
made to hinge. 

All the levers are brought together to one working 
place at the side of the crane; this introduced some 
rather difficult designing, as the steam supply for the 
propelling engines, the exhaust, and the mechanism for 
actuating the lower set of link motion and also for the 
brakes on the running wheels, had all to be brought 

up the centre of the post, and the space available for 

| the necessary connections was very limited. 

| All the details have been very carefully worked out; 
the principal shafts have all open bearings fitted with 

_ caps and adjustable brasses, a condition of some import- 
ance in a dusty steel works. 

The crane passed through a very satisfactory test, 
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and has now been some time at work. The work- 
manship throughout is of a high class, and we think 
that both it and the general design will reflect credit 
on the experience and reputation of the firm who 
carried out the work. 





INDUSTRIAL NOTES. 

THE usual monthly memorandum on the state of 
trade, by the Labour Correspondent to the Board of 
Trade, has not made its appearance this month, presum- 
ably on account of ‘‘the holidays.” These irregulari- 
ties are becoming chronic. The report on trade unions 
for 1889 is not yet issued. The President of the Board of 
Trade stated some months ago that the report would 
be issued shortly, and would include two years, 1890 as 
well as 1889. But it is now nearing the end of 1891, 
and yet the volume is still unpublished. There is no 
excuse for this delay, for the chief facts in connection 
with the leading unions were given in Mr. Howell's 
book, ‘‘ Trade Unionism, New and Old,” reviewed in 
ENGINEERING several months ago. Facts and figures 
published so long after date are almost valueless for 
industrial and commercial purposes. The general 
state of the labour market has been chronicled week 
by week in Industrial Notes, so that the main facts 
are known, but st:ll the public have a righ? to look for 
the ‘‘official statement” at the usual date. The 
general condition of the labour market just now is 
somewhat unsettled, and prospective troubles are 
rather abundant. The carpenters and joiners’ strike 
in London shows no outward sign of settlement. The 
employers are, however, taking active steps to fill 
their shops with new men. For this purpose a register 
has been opened at the central offices of the Master 
Builders’ Association ‘‘for men who are willing to 
work at the present hours and rates of wages.” In 
order to avoid interference by the pickets applications 
are to be made ‘‘ by letter only.” The other branches 
of the building trade are helping with funds, by dona- 
tion and levy, so that there is less likelihood of collapse 
through lack of means than there was some months 
ago. But the dispute is nearing its end; this last 
step of the employers will practically determine on 
which side the victory will be. 


The monthly report of the Boilermakers and Iron 
Shipbuilders for September says: ‘* During the past 
two months the prospects of our shipbuilding yards 
have not been very encouraging, but we are pleased to 
say that an improvement has taken place, and that 
there is a much better outlook for the winter than we 
had anticipated a short time since.” That these signs 
of revival have not appeared one moment too soon is 
evident from the fact that the total number of 
members reported out of work is 2775, as against 2198 
last month, an increase of 577. The total unemployed 
reached the rather high figure of 7.7 per cent. 
the total number out of work no fewer than 1978 were 
on home donation, an increase of 736; besides these, 
719 members signed the vacant book as members seeking 
employment, and 78 cards were granted for travelling 
purposes. The total number on the funds was 3923, as 
against 3493 last month, there being an increase of 
one on superannuation, and a decrease of 146 on sick 
benefit. Asa set-off to this somewhat gloomy condi- 
tion of things the report states that trade is improving 
on the Tyne, three yards which have been closed for 
some months having been able to reopen in consequence 
of new orders for cargo steamers, for composite light- 
ships for the Trinity House, and for a steel steamer of 
4000 tons carrying capacity. On the Tees and the 
Wear the prospects are even more bright, for no fewer 
than nine new vessels have been ordered by a London 
firm of shipowners, four of which are to be built at 
Middlesbrough, three at Sunderland, and two at West 
Hartlepool ; and orders for several steam trawlers 
have been received by the smaller builders at North 
and South Shields; Messrs. Armstrong and Co., and 
Messrs. Palmer and Co., are also stated to be well 
supplied with work. On the Clyde, also, two new large 
vessels for the Atlantic service, three cargo steamers, 
and several sailing vessels, are reported to have been 
booked, the aggregate tonnage being 25,000 tons. 

As was to have been expected, the report of the 
Boilermakers and Iron Shipbuilders refers to the 
unfortunate dispute on the Clyde. The executive 
say: ‘‘ Weare pleased to say tat our members have 
resumed their work after losing about six weeks’ 
wages, thereby impoverishing their wives and families. 
If the members had taken the advice of those who are 
their true friends, instead of listening to untruths and 
misstatements of mischief-makers, it would have been 
better for them.” They then go on to refer to the 
abuse heaped upon the general secretary, and to the 
accusation that he settled the dispute without consult- 
ing the Clyde members. They say that the statement 
is not true. He settled no dispute ; what he did was 
to negotiate for and ‘‘ get better conditions of settle- 
ment than they (the Clyde members) had obtained.” 
The executive then state what was really done. The 
general secretary was deputed to go to the Clyde and 
see the employers, The result of the interview was 





that the question of a reduction was postponed for a 
month ; at the end of that date the reduction was to 
be 5 per cent. instead of 74 per cent. Then, instead 
of its being an all-round reduction, he obtained the 
withdrawal of the reduction in so far as the boiler- 
shops were concerned, thus preventing a reduction of 
from Is. 6d. to 2s, per week for all those men, the 
reduction being confined to the shipyards. The 
executive bear testimony to the faithful services of the 
secretary in all that concerns the welfare of the 
members, A further general statement as to the con- 
dition of trade is given, to the effect that there is a 
slackening off in the marine boiler shops, but work in 
locomotive shops is good, and there is plenty of work 
in the bridge building yards. The report cautions all 
whom it may concern, that for repairing on oil vessels 
the wages of platersare 15s. per day ; of rivetters and 
caulkers 12s. 6d. per day ; and of holders up 103. per 
day. Any violation of these rates is to be severely 
punished. 

The monthly report of the Steam Engine Makers’ 
Society brings its account of the general state of trade 
down to the 17th inst. It says that no improvement 
in trade had been experienced to that date, and that 
the number of unemployed had increased. At Preston, 
in Lancashire, the unemployed are more numerous 
than for some time past. The closing of a large firm 
at Southampton had thrown a good many members 
idle. This report also refers to the more cheering 
news from Glasgow, the Tyne, the Tees, and the Wear, 
of new vessels being ordered, which will make work 
brisker all through the winter. With respect to trade 
movements affecting engineers principally, the report 
states that disputes have been numerous, but most of 
them have been settled without a cessation of work, or 
with only a few members being affected thereby. In 
one case, at West Hastlepool, there was a strike 
against an excessive number of apprentices, affecting 
a large number of men, but -“_~ two members of the 
society were employed there. It reports the strike at 
Messrs. Samuda’s and at the Thames Iron Works, and 
the settlement of the dispute with the latter firm. 
The 53 hours movement is making progress; the 
Blackburn firms have conceded it without restriction, 
though at first they tried to exact the terms of the 
Bolton circular, which the men refused to sanction. 
At Rochdale the 53 hours were only conceded after a 
week’s notice had been tendered, but all the firms gave 
way. At Wigan the leading firms have agreed to the 
53 hours, but some had not agreed at the date of 
the report. At Preston some of the firms granted 
the concession at the first request; others are expected 
to follow in the course of a week. At Birmingham 
several of the leading firms have agreed, others are 
expected to follow. At Horwich and some other 
places the men are pressing for its adoption, so that 


| the 53 hours per week will soon be general. The total 


number of unemployed was 121; on the sick list 125; 
and on superannuation 106 ; total on the funds 452 
members. 


The September report of the Associated Iron- 
moulders states that, considering the holidays, trade 
has been fairly good, and the prospects are brighten- 
ing, for there are signs of a revival, especially on the 
Clyde, now that the dispute is settled. The strike is 
condemned by the executive of this society; it ought 
never to have taken place, they say. The total on 
idle benefit during the month was 576, besides 190 
unemployed, but not on benefit. The aggregate out 
of work was over 10 per cent. of the total members, 
but some of them were thrown idle by the Clyde 
dispute. The society has alsosome five or six disputes 
of its own to deal with, no fewer than five firms, two 
of which are in Glasgow, and one other in the locality, 
being declared to be closed to their members. The 
large number of unemployed is not, therefore, 
wholly due to any falling offin trade. Notwithstand- 
ing the number on the funds, the amount in hand has 
increased by nearly 220/. in the month, and further 
additions have been made to the membership of the 
union. Several new claims for superannuation have 
been granted by the society, in connection with which 
a curious form of medical certificate is observable, 
differing wholly from the English methods. The 
medical examiner certifies on his ‘‘ soul and conscience” 
that he has examined so and so, and declares him to 
be no longer able to perform his usual duties as a 
working ironmoulder, &c. 


The threatened dispute with the steelworkers at the 
Newton Steel Works has been averted. The position 
of the steel industry in the neighbourhood of Glasgow, 
as elsewhere, is not at present very hopeful, many men 
being out of work. It is not surprising, therefore, 
that a strike was deprecated. As a reason for not 
adding to the labour difficultics at present it was 
stated that only ten years ago 1000 men were employed 
at 250 puddling furnaces in the Glasgow district, the 
output Seber 675 tons per day of 24 hours. Now 50 
furnaces, built on the Siemens-Martin principle, 





employing only 180 men, turn out 1080 tons in the 
same time. 


The general condition of the enginering and cognate 
trades throughout the Lancashire district remains 
practically about the same as it has been for some 
months past. The chief firms for the most part are 
still kept fully going with orders on hand, but the 
evidences of slackening off, in many places, are more 
and more apparent. At Oldham there seems to be 
no lessening of industrial activity, all men are in full 
employment, after the usual outings, when Oldham 
may be said to be ‘‘out of town.” At Salford trade 
is better, Messrs. Mather and Platt have been taking 
on hands. In Manchester trade is described as steady, 
very few good hands being out of employment. At 
Wigan a few men are out, but there is nothing serious 
in the way of slackening trade. At Warrington and St. 
Helens trade is described as fairly good, a few being 
out in the latter district. At Burnley ‘‘a very fair 
state of trade” prevails, and at Bolton most of the 
firms are well employed. At Preston trade is not so 
brisk, and at Rochdale and Bury there are signs of 
quietening down. At Blackburn trade is fairly good ; 
and at Gorton, Ashton, and other centres where engi- 
neers are employed, trade is steady if not quite so 
pressing asit has been. In the surrounding districts 
of Cheshire where engineering work is carried on, as 
at Chester, Crewe, Northwich, &c., trade is good, uo 
substantial complaints as to lack of employment being 
heard. In the iron trades there appears to be more 
activity than of late; more business is being done, 
and prices are firmer, with an upward tendency. 
The inquiries for pig iron are more numerous, and an 
advance in prices is observable for some brands. In 
the finished iron trade there is greater activity, most 
of the manufacturers being full of work. The demand 
for steel plates is increasing, and prices are stiffening. 
Labour questions generally are quiet, the concession of 
the 53 hours per week is making quiet progress 
without any cessation of work. 


In the Sheffield and Rotherham district a large 
volume of business continues to be done, but there are 
complaints of increasing dulness in many branches of 
trade. The engineering trades are not so busy as they 
were, and some few men are outof employment. The 
iron market has been a little more animated, but con 
sumers only purchase for present requirements. The 
crucible steel trade is very quiet, many firms being 
only able to keep the furnaces partly going. Steel 
casting is also dull, and the moulding departments 
complain of lack of orders. There are a good many 
men out of employment in these branches, and some 
fear is expressed that reductions in wages will be 
attempted. The file trade is fairly well employed, 
but there is little pressure of work; the saw trade 
is quieter. Makers of crushing machinery, of food 
preparing machines, and of knives, &c., are fairly well 
off for orders, most branches being busy. In some de- 
partments there are complaints that the home market 
is quiet, few orders of consequence coming forward. 
Though labour questions are at present very quiet, 
some struggles are anticipated at an early date, unless 
trade takes a turn for the better; but the disputes 
will be over reductions, not for advances. 


In the Cleveland district the condition of trade 
generally is not quite so unfavourable, and hopes are 
expressed that the autumn trade will be better than 
recently expected. The demand for pig iron has in- 
creased, but not much for finished material. It appears 
that some 400 or 500 men have been re-engaged at the 

“ston Steel Works, but a large number of men are out 

of work, and much distress prevails, especially at 
Southbank and Grangetown. Some slackening off has 
taken place also at some of the ironstone mines, and 
men are leaving the district. The men seem to be 
growing less favourable to the eight hours by Act of 
Parliament, but are ready to help the movement in 
other ways. 


The engineering branches of trade are fairly busy at 
Birmingham and surrounding districts, but some 
slackening off is observable in some firms. The 53 
hours per week is being conceded generally without 
any disturbance of amicable relations. At Wolver- 
hampton ‘trade is busy, and alsoat Derby, but in some 
of the large centres of Yorkshire there is an evident 
quietening down, some men being out of employment, 
while at Thetford overtime is being worked generally. 
At Hull hands have been suspended, and at Liverpool 
and Birkenhead trade is quiet. 


The Amalgamated Society of Engineers have lost a 
valuable servant by the death of their secretary, Mr. 
Robert Austin. For many years he was the book- 
keeper of the society at Manchester, previous to his 
election as general secretary of the union. Mr. Austin 
was a steadying power in the society, and an effi- 
cient successor to the two men who preceded him 
in the office. Employers as well as workmen could 
always trust Mr. Austin, his word was his bond. 
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It is to be hoped the union will be equally fortunate 
in securing a successor, 


The charge of ‘‘sweating” brought against the 
management of: the Small Arms Factory at Birming- 
ham, has at last brought a reply from the Secretary of 
State for War. Mr. Stanhope asks for particulars ; 
the men refuse particulars, but demand an inquiry. 
The matter is unfortunately being worked politically in 
the townof Birmingham. The question is, however, of 
higher importance than a mere party fight ; from which- 
ever side we view it. 





The Socialists seem everywhere to be prolific in pro- 
grammes and manifestoes. The leaders of the German 
Socialist party have just elaborated a new party pro- 
gramme, which is to be laid before the Socialist Con- 
gress at Erfurt next month. Some statistics are given 
which are startling. For example, it is stated that 
more than one-third of the children of the workpeople 
die before they reach five years of age, whereas only 
5 per cent. or one-twentieth of the children of the 
well-to-do die ere attaining that age. The relative 
proportions after that age, from five to ten years, and 
so on every subsequent ten years, to seventy or eighty, 
are also startling. The average duration of life is said 
to be only thirty-two years for workpeople, and fifty 
years for the well-to-do, In the Ruhr coal district 
more men are employed and there was a much larger 
output during the first half of this year over that of 
1890. The miners of the Saar district have demanded 
the suppression of their own organ in the press, and 
the dismissal of their president. 

A strike of dockers has taken place at the Carron 
and Hermitage wharves over the old question of pay- 
ment for meal times, some 300 men having left their 
work. An effort to effect a compromise failed, as the 
wharfingers only consented to postpone the matter for 
some days. This arrangement the men rejected. The 
latter allege that it means a reduction of 3s. per week 
in their wages, which they are determined to resist. 
The wharf owners are endeavouring to carry on the 
work by federation men, but the old hands were 
given till noon on Saturday last to resume work if 
they thought fit. As none of them did so, about 100 
men were drafted into the wharves to unload the 
vessels. There was no actual disturbance, but there 
were ‘‘some ugly rushes ” at the new men, who were 
protected by the police. The lightermen have pro- 
mised to aid the dockers in this struggle. 





In the mining districts generally labour questions 
are quiet, but the men at the Shireoaks Colliery 
threaten a strike against non-union men. They de- 
manded that the owners should compel the men to join 
the union or discharge all non-unionists. This alter- 
native the owners refused. Further strikes are also 
threatened in Yorkshire over local grievances, which 
the association is trying to arrange. The men at 
Haigh Colliery are still out. The men in the Carron 
district of Scotland are also still out. In most other 
districts there is an absence of strikes, but small dis- 
putes crop up from time to time. 





MECHANICAL APPLIANCES FOR CANAL 
CONSTRUCTION. 


On the Mechanical Appliances employed in the Construction 
of the Manchester Ship Canal.* 


By Mr. E. LeapER Wiu1aMs, Engineer-in-Chief. 


Magnitude of Work.—The Manchester Ship Canal is 
the largest work of its class in this country; and the 
mechanical appliances used in its construction have been 
on the largest _ scale, in order to minimise the 
employment of labour and to hasten the completion of 
the work. The number of men and boys employed on 
the canal has never exceeded 17,000 ; and about 200 horses 
have been used. As the excavation amounts to 46} 
million cubic yards, of which over 10 millions are sand- 
stone rock, it is clear that any available number of men 
and horses would be insufficient to do the work in any 
reasonable time. Ninety-seven steam excavators and 
eight steam dredgers of large power have therefore been 
employed. The spoil excavated has in most cases had to 
be taken several miles to the spoil grounds, the position 
of which has necessarily been selected where land was 
moderate in price. For this work and for the general 
purposes of construction 173 locomotives and 6300 trucks 
and wagons have been used. 

Railway.—A railway has been laid along the whole 
course of the canal, in many places on both sides, with 
numerous sidings. These lines, with those laid in the 
bed of the canal for excavating purposes, amount to a 
length of 228 miles of single line. Vics hettomed steel 
rails, 56 Ib. to the yard, with fish joints, are laid on 
ordinary cross timber sleepers. The cost was about 6301. 
per mile of single line. The railway and its rolling stock 
are on & — scale than some of the passenger anc goods 
lines worked in this country and on the Continent. 

Rate of Excavation.—The rate of excavation has varied 
from } million to 1} million cubic yards per month. As 
the work proceeded and the cuttings became deeper and 





* Paper read before the Institution of Mechanical 
Engineers at Liverpool. 








the inclines steeper, and as the sandstone rock required 
blasting before the excavators could remove it, the rate 
of excavation in the bottom of the canal was slower. The 
wagons are hauled out of the bottom of the cuttings by 
locomotive power, the gradients adopted being generally 
1in 30. Steam cranes were largely used in rock cuttings, 
and for setting the masonry. There are employed on 
the works 124 steam cranes, 192 portable and other steam 
engines, and 212 steam pumps of various sizes, some 
a Cornish pumps that had been brought from 
the Severn Tunnel works. The large plant used consumed 
about 10,000 tons of coal per mor 4 

Preparation.—As soon as the late Mr. T. A. Walker 
had got possession of the land as the contractor, he 
showed great energy in commencing to erect huts, hos- 
pitals, and chapels for the workmen ; and much honour is 
due to him and his agents and engineers, not only for the 
way in which the work has been pushed forward, but also 
for the care taken for the comfort and welfare of the men. 
The greater part of the plant was specially constructed 
for the work; the remainder was principally brought 
from Mr. Walker’s contracts at the Severn Tunnel, and 
Preston and Barry Dock works. The total cost amounted 
to 943,610/. ; the whole plant, huts, &c., are the property 
of the Ship Canal Company. 

Excavators.—The steam excavators are of several types, 
some being land dredgers working with a chain of 
buckets ; also Ruston and Proctor’s steam navvies, and 
Wilson’s and Whitakers’ steam excavators, which all 
work a single large bucket ; and Priestman’s and other 


grabs. 

Ruston and Proctor’s Steam Navvy.—No less than fifty- 
eight of these steam navvies are used, being the largest 
number ever employed on any work. The machine was 
fully described in Mr. Ruston’s paper at the Lincoln 
meeting of this Institution in 1885 (Proceedings, page 
349).* Since then the machinery has been improved and 
strengthened ; and it is now a very perfect excavator for 
almcst every description of soil. tes power in removing 
hard material is greater than that of any other machine 
yet constructed; soft sandstone rock is removed by it 
without blasting, powder being required only in hard 
rock, The buckets for sand excavation on the canal 
have been increased in size to hold 2} cubic yards 
(Figs. 1 and 2), so that two buckets are sufficient to fill a 
large earth wagon holding 44 cubic yards. The advan- 
pes of this excavator being self-propelled is consider- 
able; but its weight is great, and on very soft ground it 
requires heavy timbers under the rails, It should be put 
to work if possible, with a high feed, 12 ft. to 15 ft., de- 
pending on the nature of the soil; and it will clear its 
own road, and also that required for the line of earth 
wagons. The cost is about 12007. With this machine 
about 2000 cubic yards have been excavated in one day of 
ten hours in gi material. A fair average, however, 
may be considered to be 600 to 700 cubic yards per day of 
ten hours. The working expenses of a steam navvy may 
be put at about 30s. per day. Its disadvantages are that 
its we is limited to cutting its way forwards only ; 
and that its great weight has sometimes caused its disuse 
on the canal works, where the ground has been very soft ; 
no ordinary system of rails and sleepers ia sufficient to 
carry the navvy on very soft ground. The fact that these 
steam navvies can work in hard material is a great advan- 
tage, and they have been used in cuttings where no other 
excavating machine would work. 

Wilson’s Excavator.t—The Wilson steam excavator is 
of the same type as Ruston and Proctor’s. It is made by 
the firm of Messrs. John H. Wilson and Co., of Liver- 
pool, and has done good work on the canal. It is com- 
paratively light, and therefore easily moved ; it can per- 
form a complete revolution round its centre, and therefore 
can work either way, cut out corners, dress slopes, &c., 
in a better manner than the ordinary steam navvy. Its 
average work may be taken at 600 cubic yards per day 
of ten hours; occasionally it has largely exceeded this 
quantity when working in favourable suil. The cost is 
about 1050/. ; and the working expenses may be taken at 
about 25s. per day. , 

Whitakers’ Excavator.t—Another of the jib and bucket 
type of steam excavators used on the works is constructed 
by Messrs. Whitaker Brothers, of Horsforth, near Leeds. 
It is similar in most of its details to the Wilson excava- 
tor, but its cost does not exceed 800/.; the working 
expenses may be taken at 25s. per day, and the average 
work done at 400 cubic yards per day of ten hours. 

Grabs.—The Priestman and other grabs have been used 
principally for excavating foundations and other similar 
work. In suitable soil it has been found to work up to 
an average of 300 cubic yards per day of ten hours. The 
difficulty of getting this class of machine to enter hard or 
dense ground militates much against its use on large 
works. Its special advantage consists in its working 
under water from a higher level. 

The Wilson, Whitaker, and Priestman excavators have 
one great advantage over others. They are reasonably 
light, and the steam cranes that work them are available 
for general work when the buckets or grabs are removed. 

French and German Land Dredgers.—In addition to 
the foregoing machines, four excavators, constructed by 
Messrs. J. Boulet and Co., of Paris, have been employed 
(Figs. 3 and 4), and three somewhat similar ones made 
at Tahesk. On the canal works the three latter are 
known as the “‘German” and the four others as the 
“Frenchman” excavators. These seven machines are of 
the bucket-ladder kind ; they are indeed land dredgers, 
differing from the floating dredger in the fact that the 
cutting edge of the buckets, when in the act of cutting, is 
always towards the machine, that is, the bucket cuts in- 

* See ENGINEERING, vol. xl., page 178. 
+ Ibid., vol. li., page 70. 
t Ibid., vol. xlvii., page 411. 





wards ; whereas in the floating dredger the cutting edge 
is always turned away from the machine at the moment 
of cutting. 

The first cost of the ‘‘ Frenchman” is about 2400/.; and 
under favourable circumstances it is competent to remove 
a great amount of material. The best day’s performances 
that are recorded in its favour are as follows: Section 
No. 3, 1943 cubic yards ; No. 5, 1624; No. 7, 2250; No. 8, 
2025 cubic yards. These are remarkable figures; but the 
soil and other circumstances must be suitable in order to 
afford such results. The average day’s work on all the 
districts is about 1500 cubic ae it 440 wagons, con- 
taining 1650 cubic yards, were filled per day on section 
No. 8 by the ‘‘ Frenchman,” it was considered a fair day’s 
work. <A bonus of a penny per cubic yard was paid to 
the men on everything above this quantity. For the 
excavation of this quantity of material the average daily 
expenses of the machine in coal, stores, and repairs, the 
last item being heavy, were about 60s. per day, or 0.48d. 
per cubic yard excavated. There were employed upon 
the excavator an engine-driver and astoker, and round it 
a number of men varying from 28 to 43, the average num- 
ber being 35; the roads required frequent moving. A 
special locomotive is required in attendance upon the 
excavator, for though it is traversed by its own power 
over the train of ee it is filling, its movement is not 
sufficiently rapid. The wagons are also kept in motion 
in the opposite direction by the attendant locomotive. 
_ A great disadvantage in the use of these land dredgers 
is their necessarily great weight, amounting to at least 80 
tons ; they posers pain entail a heavy and expensive 
road, which must be maintained if they are to travel at 
all. They travel on steel rails weighing 80 Ib. per yard, 
carried by cross-sleepers spaced 2 ft. apart. When the 
ground is at all soft, these cross-sleepers are again car- 
ried on longitudinals. There is nevertheless a constant 
danger of the machine upsetting into the cutting, as has 
actually happened once or twice when working in the 
-_ marsh clays. On the other hand there is a decided 

vantage in the fact that theexcavator delivers the spoil 
at a level of 5 ft. or 6 ft. above the surface of the ground, 
instead of merely at that height above the bottom of the 
cutting, thus saving time and power in haulage up in- 
clines from the cuttings. 

It is only in certain materials and under special condi- 
tions that economical work can be got out of this exca- 
vator. The materials with which it is competent to deal 
satisfactorily are sand, loam, gravel, or other light soils. 
In rock, however soft, it will not work, and hard clays it 
cannot touch ; boulders or imbedded trunks or branches 
of trees are also found to be insurmountable obstacles. 
It requires no turning round when it reaches the end of 
its allotted cutting ; it is only necessary to slew the roads, 
and it cuts its way back to the starting point. It is just 
as well that this is so, for the taking down of the machine, 
and its re-erection at another site, even though only at 
the opposite side of the same cutting, is an operation 
requiring the aid of a large crane and a considerable gang 
of men. 

German Land Dredger.—The land dredger known as 
the ‘‘ German” is made by the Lubecker Maschinenbau- 
Gesellschaft, Lubeck (Fig. 5). The differences between 
the German and the Frenchman are slight, and of minor 
importance, except in one or two particulars. One point 
of advantage in the German is the wider base given to 
the machine, enabling the wagons to pass through its 
centre and receive their load by means of a hopper above 
instead of passing over to the back and being loaded 
through a shoot as in the Frenchman. The wider base is 
of assistance in throwing the centre of gravity further 
from the edge of the slope, and therefore in preserving 
the stability of the excavator. Asa matter of fact the 
author is not aware of any instance in which a German 
excavator has been tipped into thecutting. Its traversing 

wer is sufficient to move ahead with speed enough to 

Il the set of wagons standing underneath it, without 
their having to be moved ; hence the attendant locomo- 
tive of the French excavator is unnecessary. The best 
day’s performance on the different sections of the canal are 
as follows: Section No. 3, 2073 cubic yards; No. 4, 1736; 
No. 5, 1725; and No. 6, 2400 cubic yards. The average 
day’s work is 1416 cubic yards. with an average number 
of 36men. It weighs abcuut 70 tons, being a lighter 
machine than the Frenchman, and generally less sub- 
stantially built ; its first cost is the same, namely about 
24001. In other respects the observations already made 
in regard to the Frenchman apply equally to the German. 

The heavily timbered roads required for working the 
German and French land-dredging excavators increase 
the cost of working; and as the first cost of these 
machines is heavy, the cost of excavation does not fall 
much below the rate of steam navvies, which may be 
taken in average soils to be 2d. per cubic yard, while that 
of the grabs may be taken at 3d., and that of the land- 
dredging excavators at 14d. per cubic yard. 

One peculiarity of the excavation has been the employ- 
ment of a large number of side-tip wagons, pons of 
holding 44 cubic yards each. 

Summary of Results.—Summarising the results of ex- 
perience in the working of land dredgers in England, it 
may be said that in light material and on level ground 
they will fill wagons at considerable speed and with 
economy ; and where large excavations of soft material 
have to be made with rapidity, the bucket-dredging 
system gives the cheapest and best results. But they 
will not excavate heavy or strong material; they are 
difficult and expensive to maintain, and therefore cause 
delay to the work; they require a costly and a heavy 
road, and special precautions on soft ground to prevent 
them from tilting over into the cutting; and they are 
expensive to move from one cutting to another. 

Floating Dredgers.—The Ship Canal Company also own 
four powerful steam dredgers. The “‘ Manchester” is a 
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hopper dredger, built by Messrs. W. Simons and Co., of 
Renfrew, and has double screws at each end of the vessel 
so that it can steam either way, thus avoiding the neces- 
sity of turning in the canal. It can dredge 800 tons per 
hour in favourable material. The ‘Mersey” and 
‘*Trwell” dredgers were built by Messrs. Fleming and 
Ferguson, of Paisley, in the bed of the canal between 
Manchester and Warrington. They each dredge 400 
tons per hour into hopper barges. The Barry dredger 
also delivers into hopper barges. There are also working 
on the canal, three other large dredgers hired from 
Preston, Ayr, Dumbarton, and the Weaver Navigation ; 
besides smaller dredgers, grabs, &c., worked on barges. 

Pile-Driving.—At Ellesmere Port there is an embank- 
ment faced with stone, one mile long, across an enlarge- 
ment of the estuary. On each side of the foot of this 
embankment close timber piling is driven, consisting of 
piles 13 in. to 14 in. square and 35 ft. long. Over 13,000 
of these piles have been driven through sand without any 
trouble, by the use of the waver-jet principle. Four 
steam pumps were used, which delivered the water at a 
pressure of about 30 lb. per 7 inch through 2-in. 
india-rubber ae to the pile, where it was euacked toa 
1}j-in. wrought-iron pipe which was put down under 
water pressure alongside the pile. With this assistance 
the steam pile engines quickly drove the pile, which with- 
out the disturbance caused by the water jets in the sand 
could not be driven. Steam pile engines are employed 
on various sections of the work. 








EnGuisH RaIts in SwepenN.—An adjudication for 9000 
toas of steel rails has just taken place at Stockholm. The 
conditions provided that the rails should be delivered 
at three Swedish ports. The lowest tender was delivered 
by the Derwent Iron and Steel Works, Workington. 
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ON AN ELECTRICAL PARCEL EXCHANGE 
SYSTEM.* 
| By A. R. Bennett, M.1.E.E. 
| Tue congested state of the streets in many of the large 
| towns, notably in the city of London, invites reflection 
| as to whether it is not possible to devise means by which 
| vehicular traftic may, to a certain extent, be diminished. 
To avoid absolute Savchies of the thoroughfares it is now 
necessary to forbid the eollection or delivery of goods in 
certain localities during business hours, and trade suffers 
under such restrictions, while warehouses have to be of 
larger capacity than would be needed were the free 
receipt and despatch of goods permissible. 

Even if a means could be found for the handling at all 
times of comparatively small packages, the boon would be 
no inconsiderable one; and with the view of breaking 

und in this direction I have worked out a scheme, 
ounded on the Telephone Exchange idea, whereby 
parcels can be freely interchanged between any number 
of buildings, no matter how widely apart they may be 
| Situated. 

I propose to effect this by means of a number of 
miniature electric railways, radiating from a central 
station, and having branches or sidings into all the build- 
ings to be served. The general plan of such a system is 
shown by Fig. 1. 

The railways would be laid in tubes of a rectangular 
section, and so arranged that the down track would 
occupy the lower, and the up track the upper, portion of 
| the tube. To permit of examination and repairs, the 
| tube should be large enough to allow of a man or boy 





| * Paper read before Section G, British Association, 
| Cardiff, 











creeping through; and in order to afford space for this 
the rails are laid, not on cross-sleepers, but on brackets 
fastened to the walls of the tube. a idle hours the 
full height of the tube would thus be available for the 
— of workmen. This arrangement is shown in 
‘ig. 2. In order to render the rails useful as conductors 
they are insulated. 

On the rails would run trucks propelled by electro- 
motors deriving their current either from one of the rails 
or from a separate parallel conductor. On the down 
journey a truck would gather current by a collector 
pressing on the under, and on the up journey by one 
pressing against the upper, surface of this conductor, 
separate collectors being provided and connected to the 
motor in such a way that a truck could not be made to 
travel in the wrong direction. If on the down track, it 
could only obtain current through its upper collector, 
which would propel it always away from the central ; if 
on the up track, its lower collector would only be 
operative, and this would always move it towards the 
central, There are several =aye of attaining this end. 
Collisions between meeting trucks would consequently be 
impossible. A longitudinal section of the tube, showing 
passing trains, is shown in Fig. 3. 

The tubes may be of any size, but I have taken 2 ft. 
wide by 3 ft. high as a suitable one. This would permit 
of trucks 20 in. wide by 14 in. deep being used. Their 
length might be considerable, but it would be regulated 
by the radius of the curves. Sup ing 48 in. were found 
practicable, such a truck would contain 13,440 cubic 
inches, and so be available for pretty large packages. In 
order to obtain a deep, unbroken box, it is necessary to 
place the wheels at the ends; and, to get as flexible a 
wheel base as possible, the wheels should have side play. 
The electro-motor is mounted on a separate carriage, and 
coupled to the truck, as shown in Fig. 4. Only one 
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end of a truck is supported on wheels, the other resting on | 


the motor carriage by means of a be which drops into an 
eye. Each truck would be fitted with such an eye, so 
that when a train consists of more than one truck, the 
coupling Fs , 

the eye of the next. If the wheels are given side play, a 
very flexible train, like that shown in Figs. 4 to 6, 
capable of traversing short curves, would result. To 
prevent bearing down when heavily laden, each truck 
may be fitted at its coupling pin end with a pair of un- 


of each supplementary truck will drop into | 





admirably for containing and distributing conductors and 
wires. 

At the central station a turntable or other device for 
the interchange of trains between the tubes would be pro- 
vided for each tube. These turntables would com- 
| municate with each other, either direct, or by means of a 
central turntable, so that a free interchange of trains 
between the tubes would be secured. Each tube and 
turntable would be worked by an operator. The turn- 


| tables would be in two stages, to accommodate the down 


means of we or permanent magnets, and be shifted 
to connect with the sidings by a current sent from the 
central, resuming their normal position as soon as the 
current ceases; or they may be wrought ay by 
electricity, a current of one sign shifting, and one of the 
opposite sign replacing them. 

he operator will, of course, require to find and work 
any switch with certainty and rapidity. I propose to 
enable him to do so by the arrangement shown in 
Fig. 8, although several other methods, requiring fewer 
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flanged wheels or rollers that will rest on the rails with- | and up tracks, between which traffic would be exchanged 
out increasing the rigid wheel base. To secure the 


n : by altering the level of the tables by means of hydraulic 
adhesion necessary for steep gradients, the wheels of the | jacks. Fig. 7 gives a general idea of such a system, | 
motor may be coupled, or each pair driven by a separate | Empty or fyi 

belt from the motor pulleys. 





| built one above the other, and reached by altering the 
The central station would be established in a suitable | level of the turntables. 

locality. Ina large town there might be several stations| Connection with the premises of subscribers to the 
connected with each other by one or more sets of tracks, | system would be made by short spurs or sidings diverging 
just as telephonic switch-rooms are connected by junction | from the nearest main tube. At the junction of the | 
wires. The central station would contain the engines and | branches with the main tracks switches, similar to ordinary | 
dynamos for generating the electricity required for work- 
ing the system, and it might also be utilised as an electric 
light ome station, or a telephone exchange, since 

u 


— at the central by means of electro-magnets. | 
the tubes laid forthe parcel exchange service would serve 


ese switches may be arranged in various ways. They | 
may be kept in position for through main-line traffic by | 








conductors, could be devised. One pole of a battery 
or dynamo is joined permanently to an outgoing con- 
ductor, which traverses the whole length of the tube. At 


ng trucks would be stored in siding tracks, | each switch a branch is taken from this conductor, which, 


| after passing through the electro-magnet controlling the 
| switch, returns to the central, and is there taken through 
an electro-magnetic indicator, which may resemble a 
| railway semaphore signal in appearance, and a contact- 
maker, to the other pole of the battery. By closing any 
of the contact makers, the operator can put over any of 


| railway switches, would be placed, and controlled by the | the siding switches, and the indicators show him that the 


current is passing. In the drawing one switch is shown 
over and the semaphore on a clear road for that 
siding. It might be arranged to show him not only that 
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the current is passing through the coils of the electro- 
magnet, but that the armature has actually been deflected, 
and the switch put over. 

The sidings into subscribers’ buildings consist of down 
and up tracks, one above the other, but, when space is 
available, these are caused to diverge after entering the 
building, and ultimately to meet in one track, so that 
trains may be shifted from the down to the up track with- 
out lifting them off the rails. Figs. 9 and 10 illustrate my 
meaning. 

The parallel conductor on the down track need not be 
carried into the subscriber’s building, but may be stopped 
short within the tube, and the train allowed to finish its 
journey by the momentum it has uired. If the con- 
ductor were continued to the end of the track there would 
be waste of energy and danger to the motor in the event 
of delay in attending to a truck on its arrival. 

On entering a subscriber’s building a train would have 
its speed reduced, and finally be brought up by the axle 
engaging with a hook attached to a weight or spring, or a 
projection on the truck could depress triggers, which 
would rise again after its passage and prevent any running 
back due to rebound or gravity. Such triggers could be 
electrical contacts, and be made to signal a train’s arrival 
to any part of the subscriber's premises and to the central 
station. Similar stopping devices would be necessary at 
the central station to prevent arriving trains overrunning 
the turntables. The subscriber’s siding would terminate 
in an elastic buffer or stop-block, which would finally 
bring the train to a stand. 

‘After leaving the main line, and getting well into the 
siding, a train could be made to break the circuit of the 
return conductor operating the switch by passing over 
one or more trigger contacts. The eset: He a arm at the 
central would, thereupon, rise temporarily and ring a bell, 
notifying the operator that the train was safe in the 
siding, and that he might clear the switch for other 
traffic. Such triggers, if made workable in the down 
direction only, could be arranged to prevent a train 
running back and fouling the main line. Such trigger 
contacts are indicated at T in Fig. 8. 

In order to a traffic circulating, it is necessary that 
the operator shall be able to follow the progress of all the 
trains in motion in his tube, so that the position of each, 
end of any accidental stoppage, may be known. This 
may be accomplished much in the same way as that pro- 
posed for operating the switches. One rail of a track is 
in continuous electrical contact throughout ; the other is 
divided into insulated sections of any desired length. If 
a battery is permanently connected to the continuous rail, 
and the sections joined to its opposite pole by means of 
return wires, in the circuit of which electro-magnetic 
semaphores or other indicators are included, the progress 
of a train will be traceable throughout its whole journey, 
for, as it short-circuits the rails, the semaphore arms will 
successively rise to ‘‘ danger ” as it passes from section to 
section and fall to “‘line clear” behind it. The failure of 
a train to enter any siding will be revealed, as its pre- 
sence on the section beyond will immediately be apparent. 
The plan is illustrated by Fig. 11. 

Should a train, through any accident short of disrailing, 
stop in the tube, the semaphore of the section it is on will 
remain continuously at danger, and the operator will know 
that such a stoppage has taken place, together with its 
position, and take steps to remove it. For instance, he 
could send an empty truck forward, the speed of which 
could be reduced to a minimum as it approaches the dis- 
abled train, by modifying the amount of the propelling 
current, until it strikes against the disabled vehicle ; 
then, full current being turned on, both trucks could be 
forwarded to the consignee or shunted at the next con- 
venient siding. The owner of that siding could be re- 
quested by telephone, if so connected, or otherwise, by a 
note placed in the empty truck, to couple the vehicles to- 
gether and return them to the central on the up track. A 
stoppage on the up track would be dealt with by bringing 
a truck out of a siding lying beyond, and causing it to 
push the disabled one into the central. 

Having explained how the down line switches are 
managed by the operator, I shall next describe how he 
can be given control of the up line ones too, as it would 
ve to allow subscribers to send trains into the tube 
at will, 

A branch from the parallel conductor carrying the pro- 
pelling current is taken into the subscriber’s premises on 
the up track for a short distance, so as to permit of the 
collector of at least one truck being placed against it, but 
the portion so taken in is not in permanent electrical 
connection with the main portion of the conductor, but 
is effectively insulated from it until the operator at the 
central station is ready to admit the train to the main 
line, At the entrance of the tube the up track is 
obstructed by a projection from the armature of an 
electro-magnet, the projection being of sufficient solidity 
to resist any attempt to push the train past it. The 
electro-magnet is in circuit with a conductor forming part 
of a system resembling that which controls the switches 
on the down line. By using revirsed currents the same 
set of conductors might be made to operate the down 
siding switches, and these up-controlling electro-magnets ; 
in any case, the same outgoing conductor would serve for 
both purposes. The armature of the electro-magnet, 
when attracted by a current from the central station, 
removes the obstructing projection, and completes a con- 
nection between the main parallel conductor and the 
portion, hitherto insulated, within the subscriber’s pre- 
mises. If the collector of a truck is pressing against the 
conductor when this takes place the motor at once obtains 
current and enters the tube. The up siding joins the 
up main line by a switch, which, like catch-points on a 
railway, is opened by the wheels of the truck itself, so 
that after the operator has started a train no further 
As soon 


control is necessary until it reaches the central. 








as the train reaches the main line it begins to operate the 
up semaphores at the central, and the operator again 
blocks the siding. 

When starting a down-line train, the operator at the 
central places the train at the entrance of the tube, so 
that the collector of at least one of the motors presses 
against an insulated section of the propelling current con- 
ductor. If the consignee is connected by telephone or 
electric bell, the departure of a load for him is duly sig- 
nalled, and as soon as the down line is ere A clear 
of previously despatched trains, as indicated by the 
semaphores, the operator admits current to the insulated 
section of the conductor, and the train enters the tube. 
The switch of the siding it is intended for being set, the 
train turns into it and signals the fact to the central by 
breaking contact at T, Fig. 8 The operator there- 
upon takes off the current, and the switch resumes its 
normal position. The train runs into the subscriber’s 
premises, where it is gradually brought up, and where it 
announces its arrival by ringing bells, or otherwise. The 
load is taken off, the train transferred to the up track, and 
when it is desired to return it to the central, either witha 
new lading or empty, it is placed at the entrance of the 
tube with the collector against the insulated section of the 
up-propelling current conductor. The operator is advised 
by signal that a train is ready for despatch. When he has 
a clear line he works the electro-magnet, which removes 
the mechanical obstruction, and at the same time gives 
the motor current, and the train runs up to the central? 
where its motion is gradually arrested. If the load is 
consigned to the central, the operator turns the truck or 
train into the siding assigned for such traffic; ifaddressed 
to another subscriber, he transfers it to the down track 
of his own tube, if the consignee’s siding is served by it ; 
if not, he forwards it, by means of his turntable, to the 
operator who works the tube it is destined for. So, when 
one subscriber sends a parcel to another, he despatches 
it, in the first instance, to the central station, where the 
operator re-forwards it as required. Should a truck by 
mistake be delivered to the wrong siding, the subscriber 
has only to transfer it to the up track and return it to the 
central. 

Although each subscriber could advantageously be con- 
nected, Scbaoleondeciiog or telegraphically, with the central, 
such a means of contmunication is by no means necessary. 
Trains, as already stated, would announce their own 
arrival in the subscriber’s premises, and, if subscribers 
would place trains on the up line ready for departure, the 
operator could withdraw them when convenient without 
troubling the subscriber further. It would be easy to 
make a rule for the operators to tap all or particular 
sidings at prescribed intervals during the day, and so 
ew i unannounced traffic. The subscribers could be 
supplied with empties during the night or slack hours of 
the day without any attendance on their part. Automatic 
working could be carried further still, for it would not be 
difficult to arrange to unload trucks sent into subscribers’ 
buildings, and afterwards withdraw them as empties, 
without any personal attention. The loads could be 
tilted off, and the truck, when clear of the down-pro- 
pelling current, run down an incline and through cross- 
over points to the up track, where it would find the up- 
propelling current, and immediately commence its return 
journey to the central. Thus, a man’s coal cellar might 
be filled in the night by a succession of such automatic 
trucks. 

If desired, the starting levers at the central could be 
interlocked with the levers controlling the siding switches, 
so that a following train could not leave until the switch 
set for the preceding one had been restored to its normal 
position. Collisions between following trains could be 

revented by an automatic block such as was devised by 
Seakin and Elliott and Ayrton and Perry for telpher- 
ways, by which the second train loses its propelling 
current if it approaches the preceding one too closely. 
These precautions would, however, tend to restrict the 
capacity for traffic, and, as collisions would not endanger 
life, Iam inclined to think that strongly-built trucks, 
with good elastic buffers, and, perhaps, extra deep flanges 
to the wheels, to prevent disrailing, would constitute suffi- 
cient safeguards against damage to goods arising from an 
occasional collision. The operators would not allow two 
trains on the same section simultaneously, and, if the 
sections are 100 yards in length, I contemplate the possi- 
bility of a pair of skilful operators, one for the down, the 
other for the up track, keeping thirty-four trains circulat- 
ing in a tube a mile in length—seventeen down and seven- 
teen up. The various control movements are but momen- 
tary, and they would only have to be timed in accordance 
with the indications of thesemaphores. At eight miles an 
hour, seventeen sections to the mile would give nearly 
half a minute between each train. 

The body of the tube, if of metal, could constitute the 
return for the propelling current. For signalling the pro- 
gress of trains, one rail of each track might form the out- 
going conductor, while the returns could consist of small 
wires—No. 18 gauge would be ample—made up into 
cables. One outgoing conductor of No. 12 gauge could 
carry all the current for operating the siding switches 
and block electro-magnets, the returns being No. 18’s 
cabled. The number of conductors would dwindle as the 
distance from the central increased, and as they would 
be small and cheap, the outlay for them would not be 
considerable. Of course, the various switches and sema- 
phores might also be worked off the parallel conductor 
supplying the motors, as shown in Fig. 12. 

For inspection and repairs a special form of truck, or 
platform, on which a man could crouch or lie, would be 
provided. The motors of these would be under the con- 
trol of the men using them, and they would be fitted with 
brakes, incandescent lamps, and telephones for communi- 
cating with the central. 

Although the proposal for a system of this nature may 





ata a little startling, its details, as I have sketched 
them, comprise no device that has not been thoroughly 
tested in the telegraph and signalling departments of 
the Post Office and railway companies, or in connection 
with electric traction. Mr. Preece, many years ago, 
employed electro-magnetic semaphores, such as I propose. 
The shifting of switches and blocking by electro-magnets 
has been rendered familiar by the pe Bt of Spagnoletti, 
while the picking up of current has often been demon- 
strated, notable on the City and Southwark Electric 
Railway. It may, consequently, be confidently asserted 
that the plan would work, and work well. 

Whether such a system would pay is another matter. 
If constructed specially and solely for parcel work, pro- 
bably it would not, although the surprising developments 
of the last decade scarcely justify us in assigning limits 
to the possible developments of the next; but I assume 
that the construction of subways beneath all the chief 
thoroughfares of large towns, for the purpose of contain- 
ing electric light and power leads ; telephone wires ; pipes 
for gas; water, fresh and salt ; hydraulic and pneumatic 
tubes ; and, perhaps, oxygen or ozone to supply our 
homes with mountain air; together with other possible 
adjuncts of our complex civilisation, will shortly become 
an absolute necessity. A beginning in that direction has 
already been ‘made by limited companies in some of the 
American towns, and we must sooner or later follow suit. 
Then, when that time arrives, an Electrical Parcel Ex- 
change could be carried out economically and effectively 
as part of the scheme. I look forward to a time when 
out footpaths and carriage ways will be laid upon the lids 
of huge boxes through which, perhaps, in addition to the 
various fittings already named, will be carried well- 
lighted footways affording crossings and short cuts for 
passengers at congested spots. 

Supposing, for the sake of argument, that the scheme 
is financially practicable, its many uses will, I think, be 
readily admitted. What an aid it would be, for instance, 
to the postal service were St. Martin’s-le-Grand connected 
by po gh with the principal post offices in the City 
and West-end. The telegraphic department at present 
derives great assistance from pneumatic tubes, an inch 
or so in diameter, through which crumpled up telegrams 
are forced in india-rubber balls. If letters and parcels 
could be interchanged in a similar manner, deliveries 
could be both expedited and multiplied, and the capacity 
of the department generally increased. Parcel post 
hampers could be despatched to, and received from, the 
great railway stations in a minute or two, and the mails 
of subscribers to the exchange system could be delivered 
without the aid of postmen, while such subscribers would 
be able to despatch letters and parcels, together with 
telegrams and the money to pay the charges thereon, 
straight to the chief post office, so saving labour and 
delay at the branches. Such a system would form the 
first step towards telegraphing, or rather wiring, matter. 

Apart from the Post Office, many uses suggest them- 
selves. Parcel receiving offices and great despatchers of 
small packages, like the co-operative stores, Whiteley 
and hen, would find direct connection to the railway 
stations, and with other business houses, an important 
boon. Buyers could telephone for samples and patterns 
of all kinds and obtain them almost immediately. Hotels 
and restaurants could telephone for, and receive, in a few 
minutes, supplies they may run short of, and enable their 
customers to choose wine, not only from the cellars of the 
establishment, but from those of every wine merchant on 
the system. Cooks at private houses could not only tele- 
phone for a leg of mutton, but have it ringing a bell in 
the course of a minute or two to announceits arrival. The 
story of the doctor prescribing by telephone for a baby 
whose cough he had listened by the same means is well 
known. A friend of mine suggests that, with the parcel 
exchange system, the mother could improve on that by 
sending the baby bodily to the doctor, vid the central 
station, and receiving it back with a bottle of medicine 
in its fist and a mustard leaf on its chest. 





Coat In Betc1umM.—The extraction of coal in Belgium 
in the first half of this year was 9,094,389 tons. The 
imports of coal into Belgium in the same period were 
789,971 tons while those of coke were 60,705 tons, equiva- 
lent to 80,940 tons of coal, making an ee of 9,965,300 
tons. The stocks of coal on hand in Belgium at the close 
of the half-year were estimated at 481,945 tons. The 
exports of coal from Belgium in the first half of this year 
were 2,074,946 tons, while those of coke were 482,418 tons, 
equivalent to 643,759 tons of coal. These deductions, 
taken together, amount to 3,200,648 tons, leaving the 
consumption of coal in Belgium in the first half of this 
year at 6,764,652 tons. 





Water In New Soutu Wates.—The New South Wales 
Minister for Mines and Agriculture recently accepted 
tenders for a series of deep artesian borings upon the 
travelling stock routes in different portions of New South 
Wales, with a view not only to the provision of an ample 
supply of water for travelling stock, but also to explore 
the country geologically for public information. The 
sites of the borings have been submitted to the Colonial 
Government geologist and have been approved by him. 
A telegram has been received in the department from 
Mr. Grainger Barton, the manager of the Petrolia 
Boring Company, contractors for some of the Government 
borings, announcing that a flow of 2,000,000 gallons per 
diem has been tapped at the Native Dog bore, about 
45 miles from Bourke, on the Bourke-Barringun-road 
at a comparatively shallow depth. A flow of 48,000 
gallons per diem was met with at 375 ft., and on pro- 
ceeding a few feet deeper the large flow reported was 
struck, 
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STEAM ENGINES AND BOILERS. 


15,894. J. Atkinson, London. Feed Water Heaters. 
(8d. 3 Figs.] October 7, 1890.—According to one arrangement 
the feed water taken from the hot-well is further heated by steam 
taken from the receiver between the two cylinders, and its 
temperature finally heated to about the full boiler temperature 
by steam taken from the boiler. To effect this a double-acting 
pump A is employed, one end of the pump being used for one 
stage of heating and the other end for another stage. Each end 
of the pump is fitted with a large, light suction valve B, and 
similar delivery valve C. The valve B is arranged to open com- 
munication to the heating chamber D, anda similar suction valve 
at the other end of the pump to the separate chamber Dl, The 
chamber D is supplied with steam from the receiver through the 
non-return valve E, and with water from the feed pump. The 














59948 
chamber D! is supplied with steam from the boiler through 
the non-return valve El, and with water from the delivery valve C; 
the water fromthe delivery valve communicating with the other 
end of the pump passing on to the boiler. The pump A is fitted 
with a long piston F, which at one end of its stroke overruns 
holes G through the pump barrel communicating with the 
chamber D; when at the other end of its stroke it uncovers other 
holes G1 communicating with the chamber D!. The steam from 
the receiver and boiler passes through nozzles; H! is that for the 
boiler steam, and there is a similar one for the steam from the 
receiver, The water passes with the steam through com- 
bining cones, 1 being the cone through which the water from 
chamber D after being forced through the delivery valve C passes 
intothe chamber D!. (Accepted August 19, 1891). 


16,183. J. I. Thornycroft, Chiswick, Middlesex. 
aistan Generators. (8d. 3 Figs.) October 11, 1890.—This 
nvention refers to a steam collector and separator for steam 
generators of the kind described in the Letters Patent specifica- 
tion No. 1404 of 1885. The collector and separator is constructed 
with acentral curved plate 1 and side plates 2, each of the latter 
being at a short distance from and so as to partly overlap the 
central one, leaving space between for the flow of water and steam. 
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These plates, which have notched lower edges 10, are arranged 
longitudinally within the upper part of a cylindrical vessel 3 so 
as to form therewith a combined steam collector and separator 
to the upper part of which the steam generating pipes 9 are 
secured, the arrangement being such that some of the pipes dis- 
charge steam and water on to the side plates whilst the others 
discharge steam and water on to the central plate, Below this 
latter plate is the perforated steam outlet pipe 12 for conducting 
the steam to anengine. (Accepted August 19, 1891), 


ELECTRICAL APPARATUS. 


13,357. A. Siemens, London. Electro-Motors. [6d. 
1 Fig.) August 25, 1890.—A is the armature, B!, B2 the commu- 
tator brushes, and C the coils of the field magnets of an electro- 
motor geared to the barrel D of a winch. L is the handle of a 
lever which has on it two conducting plates E), E2, insulated 
from one another, and arranged to make contact with two inner 
segments Fl, F2, and two outer segments G!, G2, each of which is 
divided into a number of insulated parts connected to a series of 
resistances R1, R2. There is also an extended outer segment H, 
with which either E! or E2 makes contact when the other is over 
the divided segments G2or Gl. The lever K of a carbon break 





switch carries a roller k on which the cam-shaped end J of the ; 





lever L comes to bear when the lever is in middle position, thus 
se ting the carbons M and throwing the motor out of circuit. 
When the lever L is as shown, the course of the current is + 
M, K, C, part of the resistance R! G1 E! Fl Bl A, B2 F2 E2 H, 
through a permanent resistance R to —, the motor being thus 
caused to turn in the one direction with more or less power 








193.57 [ 


according as the lever L is moved more or less over, cutting out 
more or fewer of the resistances R'. When the lever is moved 
over beyond its middle position the direction of the current 
through the armature A is reversed, causing the motor to turn in 
the opposite direction. (Accepted August 19, 1891). 


15,921. R. Dick and J. D. Maclean, Glasgow. 
Incandescent Electric Lamps. (8d. 8 Figs.] October 
8, 1890.—The object of this invention is to prevent the deposit of 
carbon from the filament on the globe. For this purpose a con- 
ductor which has more affinity for the volatilised carbon than the 














glass globe, is placed sufficiently near the filament to collect on 
its surface the carbon particles liberated from the filament. This 
collector may be made in the form of an endless loop wire a of 
soft iron within the filament A within the vacuum glass globe Z, 
and about double the sectional area of the filament A. (Accepted 


August 1°, 1891). 
GUNS, &c. 


13,878. G. F. Whitmore, Cambridge. Guns. [6d. 
3 Figs.) September 4, 1890.—The object of this invention is to 
provide the feed-box of a Maxim gun with an attachment to 
enable Martini-Henry rifle blank ammunition to be fired. The 
cartridges a, a in the belt b are pushed forward by the pawlscand 
d pivotted to the oy ha slide e worked by the lever f, the 
cartridges being withdrawn in turn base foremost out of the open- 
ing at the topof Fig. 1. Ball cartridges are held in the proper 
position for being withdrawn by the step g, and by the nose of 
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the bullet coming against shoulders at h. In the case of short 
ammunition these stops are inoperative, and therefore the pawl d 
is apt to push the cartridge out of the proper line, thus causing 
the gun tojam. To obviate this a bar j is inserted across the 
mouth of the feed-box, which acts as a stop for the end of a 
short cartridge, but does not get in the way of the ordinary ball 
cartridge. The end of the pawl d is also lengthened to give it a 
better hold on the cartridge. In some cases the bar j is made 


into the feed-box and hooked on to the shoulders 7 when it is 
desired to fire short cartridges. (Accepted August 19, 1891). 


16,210. E. W. Anderson, Erith, Kent. Gun Mount- 
ings. [8d. 4 Figs.) October 11, 1890.—The gun trunnions are 
supported partially upon rollers connected in such manner as to 
form a continuous belt. ais the gun trunnion, bisa cavity formed 
in the carriage, c is the belt of rollers, d isa block within the 
cavity b, its surface being concentric with the trunnions and is 
capable of adjustment by sliding transversely along a lower block 
e which forms part of the carriage. The surfaces in contact of 
the parts d and e are slightly inclined so that by the movement 
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of the upper block upon the lower it can be set up towards the 
trunnions. When adjusted the block d is locked in position. In 
this way the greater part of the weight of the gun is caused to be 
borne by the rollers c and consequently the gun will move easily 
about its trunnions. The block d may be supported upon a lever 
J (Fig. 2), which at one end has its fulcrum on the side of the car- 
riage and at the other is supported by springs f!. The compression 
of the springs can be justed by means of the screw and 
nut. (Accepted August 19, 1891). 


212. H. H. Lake, London. (Die Actien Gesellschaft 
Grusonwerk, Magdeburg.) Embrasure Joint for Gun 
Carriages. (8d. 3 Figs.) January 5, 1891.—The gun A is pro- 
vided with a collar A! which is externally of spherical form. The 
embrasure Bl in the shield B is bored out cylindrically at the 
inner side to form a stuffing-box, in which a gland C is secured 
and adjusted by screws D and nuts Dl. The —s consists of 
a ring E which is fitted upon the collar Al. To enable the ring 
to be placed upon the collar it is composed of two segments. The 
stuffing-box gland C is conical at its forward end, and this end of 
the gland bears tightly against the packing ring F, which is 





turned to a corresponding form. The gland C isaccurately fitted 
into the bore of the embrasure, which is provided at 6 with pack- 
ing, and is only tightened to such an extent that the packing 
ring E usually acts as a bearing, but not as a packing. When a 
shot is fired the powder gases under a high pressure pass at ¢ 
into the space between the embrasure wall and the packing ring 
E, and force the front oy of the ring directly against the sphe- 
rica] surface of the collar Al, at the same time forcing the pack- 
ing ring E into the hollow cone of the gland C ; a further tighten- 
ing of the joints between the parts E, A‘, and Cis thus effected. 
(Accepted Aujust 12, 1891). 

11,428. A. Longsdon, London (Ff. Krupp, Essen, Ger- 
many.) Safety Apparatus for Ordnance. [6d. 10 Figs.) 
July 6, 1891.—This invention relates to guns with horizontal or 
perpendicular wedge or block closures in which the closure cranks 
or levers upon opening or closing, swing ina vertical plane. A re- 
volvable or swinging stopping piece A is attached to the closure 
plate or barrel, which stopping piece A, upon firing, enters behind 
a stopping bolt pushed forward by means of a spiral spring in the 


Fig 2. 

















closure plate or barrel, and is by this held fast. The stopping 
bolt C upon the opening of the closure, by means of a nose e and 
a screw-shaped groove upon the axis of the closure crank or lever 
being drawn back, and upon the stopping piece again swinging 
forward upon the shutting of the closure, it automatically catches 
under a part ¢ of the boss of the closure crank and thus prevents 
the opening of the closure before the discharge of the shot. 
(Accepted August 12, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


16,347. P. W. Willans, Thames Ditton, Surrey. 
Electric Clutches. [6d. 7 Figs.) October 11, 1891.—To 
connect two shafts in line with each other, one the driving and 
the other the driven shaft, there is fixed upon the one b an iron 
crosshead or magnet core @ with projecting extremities, and upon 
the other an iron wheel da!. There are internal projections d* 
upon the ring, and the arrangement is such that the extremities 
of the first-mentioned part come into close proximity to the pro- 





removable by carrying it at the end of a plate k, which is inserted 





jection on the interior of the ring. The crosshead @ is wound 
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with coils c, through which an electric current may be passed ; in 
this way one part is magnetised and the other part completes the 
magnetic circuit, The extremities and projections may be so 


fashioned as to present a series of poles with intervals between 
them. In this clutch the parts do not come into actual contact 
but operate by the magnetic drag. (Accepted August 19, 1891). 


RAILWAY APPLIANCES. 


15,957. J. P. O'Donnell, W. Smith, and I. A. Timmis, 
London. Locking and Detecting Railway Points 
and Signals. (8d. 1 Fig.) October 8, 1890.—In the signal 
box is arranged a detecting lever a. It is normally in a middle 

ition and operates forward to the c position detecting for the 

ranch and backward to the b position detecting for the main. 

d are the usual crank and rod connections to the detecting blade 

e; J is the detecting blade connected to the stretcher bar of the 
ty ? 
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switch points ; g is the detecting blade connected to the lunger 
locking the points, and h is the detecting blade connected to the 
locking bar. Should the connection to the locking bar itself fail 
but the connection to the plunger itself work correctly, as the 
actuating rod connected to the locking bar performs its action 
the locking bar does not operate any of the connections attached 
to it, unless the bar so works the detecting lever could not be 
operated and the signal for the direction intended to be given 
could not be given ‘‘ All clear.” (Accepted August 12, 1891). 


19,647. J. Drage and J. P. Annett, Southampton, 
and E. W. Verrinder, London. Locking Railway 
Si ls and Points. (8d. 3 Figs.) December 2, 1890.—A 
is the main line and Al the main line switch. B is the branch 
line and B! the branch line switch. The switches are connected 
by the spacing bar C, formed with slots to receive the locking bolt 
of the point lock apparatus D. E is the safety valve. A rock shaft 
F is actuated from the signal cabin by the facing point lock lever 
through a rod a. Connected with arms of the same rockshaft E are 
the locking bolt of the apparatus D and the safety bar E. The de- 
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tecting mechanism consists of a boy G provided with bearings for 
the pivots of levers H. Aslotted plite G! slides in guides and is 
actuated by a rod b connected with an arm of the rockshaft F. 
I, l are slotted bars sliding longitudinally of the box G, and pro- 
vided with blades I' of different sizes and depths. These bars are 
connected by rods c, d respectively with the main and branch 
signal levers, to which the levers H are also connected by wires 
ct, d!, and with the signals by the wires c?, d?. The switch A! is 
provided with a bar A, and the switch B1 with a bar B?, Theend 
of each of these bars is flattened and formed with notches corre- 
sponding to the size and depth of the blades I!, and both bars 
A?, B? pass transversely through the box G. When thesame sized 
notches in the two bars A2, B? coincide, the corresponding blades 
I! can pass through them. (Accepted August 12, 1891.) 


MISCELLANEOUS. 
16,160. J. W. Patem Croydon, Surrey. Lift 
6, eda Fe an, Y. n, y. ing 


Figs.) October 11, 1890.—A hand rope wheel @ 


is mounted loosely on the’shaft a which is carried by the bearings 





b,b1, The bearing b' is formed with projections lb? on which 
automatic friction stops d,d are mounted. The shaft has fixed 
thereon a collar a2, one side of which fits against the end of the 
bearing b', whilst on the other side there is a friction wheel e 
whose rim is capable of being gripped on its inner surface by the 
friction stopsd. The boss of the wheel e is faced on one side to 
fit against the collar a2, and on the other side, which is of larger 
diameter, it is formed with a friction surface against which a 
friction surface on the boss of the wheel a' can be forced. The 
outer face of the boss of the wheel a! is formed with a double 
inclined clutch a3, each incline of which acts in co-operation 
with studs a4, projecting from the shaft a; f is the load rope wheel 














om 


which is keyed on the shaft a. On pulling the hand rope g in the 
direction of the arrow to raise the load, the wheel a! is by action 
of the stud a* and of the clutch @* forced against the friction 
wheel e, which is forced against the collar a2, thereby locking 
together the shaft a, wheel a, and internal friction wheel e, 
which will all revolve together and thereby lift the load. If the 
load should overbalance the power applied to the handwheel a!, 
or if the latter should be released, the load will immediately be 
brought to a standstill by the aut tic friction stops d biting 
against the friction wheel e, thereby stopping the motion of the 
shaft a. (Accepted August 19, 1891). 

17,162, F. J. Brougham, London. (W. Heckert, Find- 
lay, Ohio, U.S.A.) Making Seamless Tubes. [8d. 13 
Figs.) October 27, 1890.—The mandrel used is composed of 
sections m, m1, m11, which are each oval in shape and are so 
placed that the major axis of each section is just equal in length 
to the minor axis of the proceeding section and is parallel thereto, 
the difference between the major axis and the minor axis of any 
one section gradually diminishing until the mandrel terminates 
with its last and smallest section a true circle. The es of the 
rolls are of corresponding form, The heated ingot I being placed 
on a bracket C, a mandrel M is forced forward, so that the 
mandrel passes into the ingot and into the passes of the rolls. 




















When the first section m has entered the ingot, the internal dia- 
meter of the ingot being a little greater than the longer axis 
of the first section m, it picks it up and forces it into the first pass 
of the rolls R, R, the mandrel stopping at this point and remaining 
at rest during the process of rolling which follows. The rolls pull 
the ingot through them into the second section m! of the mandrel, 
and the pipe is forced on to the next section m!!. In the same 
manner the reduction goes on on the remaining sections of the 
mandrel and within the remaining sets of rolls. The final section 
of the mandrel being a true circle, as is also the pass in the last set 
of rolls, and the product being a seamless tube of circular cross- 
section and equal thickness of walls throughout. (Accepted 
August 12, 1891). 


J. Cockburn, 


11,245. Edinburgh. Armo 
India-Rubber Hose, [6d. 


rin; 
4 Figele July 2, 4 


pit 
1891.—The 











mechanism comprises a standard A carrying a frame B having a 
neck whereon is a bevel wheel C which has keyed upon its boss a 





wormwheel D driven by a screw E, secured to a shaft F, which is 
rotated by a belt passed rounda pulley C. The bevel wheel C is 
eared with a ber of bevel pini H, each keyed upon a shaft 
carried in blocks J secured to the inclined outer part of the 
frame B. On each spindle Iaroller J! ig keyed, which has a 
ve a, rounded at the bottom, made about the middle of its 
ength, and on the spindles I there are aleo keyed spur pinions K 
which are geared with pinions L keyed on spindles M laid parallel 
to the spindles I and also carried by the blocks J. On the spindles 
M rollers N are keyed, the armouring strands of wire b being 
passed between the grooves a in each pair of rollers, and, by the 
drawing action caused by the rotation of these rollers, fed down 
through the tubes O to the die P. The rollers J1, N are pressed 
together and made to grip the wires by handwheels and screws c, 
which latter act against adjustable bushes d corres the ends of 
the spindlesI or M. Theinner end of each guide O butts against 
the die P which passes centrally through the neck of the frame B, 
and at its front end, through which the hose enters, the die is 
chased with a series of grooves d! according to the number of 
feeding rollers J', N, each tube O communicating with a distinct 
and separate thread. As the hose feeds through the disc P the 
pushing action of the rollers J', N, forcing the wires forward into 
the grooves of the die, causes the hose to rotate, the several strands 
. ‘oe laid and gripped on tothe tube. (Accepted August 
2 Li 4 


11,610. H. Smith, Sen., H. Smith, Jun,, and O. 
Smith, Glasgow. Machines for Flanging Boiler 
Plates. [6d. 3 Figs.] July 8, 1891.—B and C are respectively 
a vertical ram and a diagonal ram. D, E, and F are the blocks to 
be used for flanging, the blocks D and E being fixed respectively 
to theram Band C. Hisa small block with roller, and G is a 
small hydraulic ram. The method of flanging is as follows: 
When the plate A is placed in position as shown, and having an 
eccentric pin K on which to revolve to the required radius, the 
page water is admitted to the ram B, thus causing the block 

to be brought down on the top of the plate, holding it fast. 
Pressure water is then admitted to the diagonal ram C, which 




















forces down the block E on to the corner of the plate A, flanging 
it over. e rams are then taken back, and the plate moved 
round on the - K, and the pressing repeated until the whole 
plate is flanged in a similar manner. To facilitate the moving 
round of the plate a small roller in a movable block H is fitted in 
the centre of the block F, to which the ram Gis held up by hy- 
draulic pressure, so that the top of the small roller is sufficiently 
clear to allow the plate to turn easily ; and when the ram B is 
brought down, it forces back the small ram G until the plate 
comes hard down on the block F. Thus, as the large ram B and 
block D move up and down the plate is respectively relieved and 
held, and the weight of the plate, being carried by the roller H, is 
easily moved round. (Accepted August 12, 1891) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINERRING, 35 and 36, Bedford- 
street, Strand. 








Statistics AS TO Suippinc DisAsters.—A Board of 
Trade return states that the total number of sea casualties 
(total losses and serious and minor casualties) which 
occurred to British vessels of all kinds during the year 
ending June, 1890, was 7560, and the number of total 
losses at sea was. 738 (tonnage 238,423), As regards 
vessels this is lower than any previous year in the return, 
and as regards tonnage lower than any year except 
1888-9. The loss of life was 1637 in 1889-90, against 2233 
in 1888-9, 2534 in 1887-8, 3454 in 1886-7, and an average 
of 2584 for the ten years preceding 1886-7. The number 
of missing ships was 52 (41 sailing and 11 steam), against 
67 in 1888-9, 71 in 1887-8, 80 in 1886-7, and an average 
of 125 in the ten years preceding 1886-7. As to the 
mortality among seamen in British vessels, and the 
number of deaths of passengers reported, the returns 
show that the number of lives lost among the crew (includ- 
ing Lascars) in vessels registered under the Merchant 
Shipping Act belonging to the United Kingdom during 
1889-90 was 2835, passengers 983, making a total of 3818, 
or a decrease of 752 as compared with the previous year. 
In the case of vessels belonging to British possessions 
abroad, the loss of life among the crew amounted to 511, 
passengers 118, making a total of 629, or an increase of 
164. The total number of casualties to vessels belonging 
to the United Kingdom in 1889-90 (total losses and serious 
and minor casualties) was 6807. The number of total 
losses at sea was 496, representing a tonnage of 192,696 
tons. This is lower than the average for the 13 years by 
180 vessels and 36,505 tons. In the number of vessels 
totally lost there were 367 sailing vessels, with a tonnage of 
93,065 tons ; 129 steam vessels with a tonnage of 99,631 tons. 
The loss of life by wreck and casualty in vessels belonging 
to the United Kingdom was 1297 in 1889-90, 735 less than 
the average for the ten years preceding 1886-7. Of this 
total, 530, including 26 passengers, were lost in missing 
vessels, as against 1333, including 754 passengers, lost in 
missing vessels in the preceding year. The number of 
missing vessels was 37, considerably less than in any 
year since 1876. The total number of sea casualties to 
vessels belonging to British possessions abroad was 7. 
and the number of total losses was 242 (tonnage 45,727). 
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STEAM BOILER EXPERIMENTS. 
No. VII. 


By Mr. Bryan Donkin, Jun., and Professor 
Kennepy, F.R.S. | 


thé square inch into the mains. 
The authors were also permitted to carry out two 


| belonging to the company in London, where the |a set of four and is capable of exerting 200 horse- 
Thames water, duly filtered, is pumped continu- | 
| ously night and day, under a pressure of 750 lb. to| three cylinders and three plunger water pumps 


power. The engines are vertical compound, with 


connected direct with the steam pistons. The high- 


| pressure cylinder is 19 in. in diameter, the two 


Nos. IX. and X.—Experiments on a Lancashire | engine trials, one day with and the next day with- low-pressure cylinders are 25 in. in diameter, and 


Boiler at the London Hydrauic Power Compuny, | 


out steam in the jackets, upon one of the steam 








,all three cranks 24 in. stroke. Details of these 


Cross Section through AB 
looking from back end 
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Fig. 27. 
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Bankside, London.—These experiments were car- 
ried out on March 9 and 10, 1887, by the kind per- | 
mission of the engineers, Messrs. Ellington and 
Woodall. These gentlemen gave the authors every 
assistance in their power, both by personal atten- 
tion and through their local superintendent Mr. | 
Cochrane. 
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pumping engines. In the ‘‘ Proceedings of the 
Institution of Civil Engineers,” vol. xciv., 1888, 


_will be found a drawing of the pumping engine on 


which these experiments were made.* It is one of 





* This engine has also been illustrated in ENGINEERING ; 


This is the largest pumping station | vide vol, xxxviii., page 101. 
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experiments will be given later; the best result 
with jackets was 20} lb. steam per indicated horse- 
| power per hour. 

The boiler tested was of steel, a good modern 
type of the Lancashire boiler. It was 28 ft. 
long with a diameter of 7 ft. 6in., and had 
two 3 ft. tubes, with four Galloway tubes in each. 
Before the experiments it was thoroughly cleaned. 
The Green’s economiser with 96 tubes was used. 
The boiler was provided with Vicar’s me- 
chanical stokers, which supplied fuel continu- 
ously, and without any opening of the fire- 
doors. It was worked somewhat hard, as will be 
seen from the quantity of fuel burnt per square 
foot of grate. The coal burnt well, and there was 
practically no smoke. The steam generated was 
entirely used for the steam pumping engines under 
test. Figs. 26, 27, and 28 give views of the boiler 
used in these experiments, and of its setting. The 
time diagrams of steam pressures, temperatures, 
water, and coal for the two experiments are respec- 
tively shown by Fig. 29 annexed and Fig. 30 on 
page 377. 

In these trials the fires were not drawn before 
and after each experiment, according to the method 
usually adopted. With the mechanical stokers this 
could not conveniently be done, but the level of the 
coal in the hoppers was kept exactly the same at 
the beginning and end of each tria]. ‘The feed water 
was carefully measured in tanks from the surface 
condenser. The saving effected by the large 
economiser was very marked and has been worked 
out separately, although its large external surface 
caused leakages of air into the flues, which were 
stopped as far as possible. A doubt arose as to the 
tightness of one of the valves on the feed pipes, 
and it will be seen that the heat balance is not so 
good in these experiments as in others. 

These two experiments agree very closely, and 
each forms a good check upon the other, both hav- 
|ing been carried out with the same standard coal, 
| boiler, and stoker. As the engine and boiler trials 





|were conducted simultaneously, the authors, who 
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STEAM BOILER EXPERIMENTS OF MR. B. DONKIN, JUN., AND PROFESSOR KENNEDY. 


PARTICULARS AND DIMENSIONS OF BOILER. || 


Date: 
March 9, 1887. 


Place: 
London Hydraulic Power Company. 


Type: 


Lancashire boilers, with Galloway tubes in each flue. Green’s economiser. 


mechanical stoker. 


Heating Surface: 


Heating surface of boiler alone ... 
pe economiser ... 
Total heating surface 


Firegrate: 


Dimensions of firegrate 
Area of grate : 

», air spaces ... pes op 
Ratio of air space to area of grate 
boiler surface to grate surface 


, - 
total heating surface to grate surface 


” 


Flues: 


Kind of flues and direction of gases { 


PRINCIPAL OBSERVATIONS. | 


Time: 
Duration 


Steam Pressure: 


Mean steam pressure above atmosphere 
», absolute steam pressure ... se ee os 
Temperature Fahr. corresponding to this pressure .. 


Feed Water : 


Temperature of feed a eee guess 
- +. after economiser ... 
Total feed water evaporated... 

per hour 


Coal and Ashes: 


Total coal used, including ashes and clinker ... 
Per cent. of ash and clinker in total coal used 

= moisture in fuel th 48 ve ne 
Total weight of pure and dry coal used per hour _.. 


Ratio of total pure and dry coal to coal including ash and clinker 


Total coal used, including ash and clinker per hour 
»» Weight of ash and clinker ... Pe sts ae 
Stoking : 
Thickness of fires ... ia ‘se a 
Number of times each fire stoked per hour 
Tomperature of Air: 
Temperature of air in boiler-house 
“e »» Outside house 
Temperature of Gases : 
Temperature of furnace gases at base of chimney 
” ” 
Draught : 
Chimney draught ... 


were both present, were assisted by a staff of' 


experienced observers. 
analysed on the spot. 

Another boiler experiment was carried out at 
this pumping station, but not with the standard 
coal. It will be dealt with later in its proper 
place. 


The flue gases were 





ROYAL NAVAL EXHIBITION. 
Atias STEEL AND Iron Works Exursir. 

Tue exhibit of John Brown and Co., Limited, is 
one of the leading features in the Camperdown Gal- 
lery at the Royal Naval Exhibition, where the ex- 
hibits of the big steelmakers are placed. On this 
stand are examples of the many objects made by 
this firm, among them naturally being armour- 
plates, both actual, and as represented by models. 
As a contrast there are shown sections through the 
side of our earliest ironclad, the Warrior, and 
another through the side of a ship of the latest 
design, the Resolution, now under construction. 
There is also a wooden model of complete barbette 
armour of the modern type. These features, 
together with specimens of armour bolts, nuts, and 
other attachment parts, constitute the purely war- 
like part of this firm’s exhibit. Features of a less 
military character are represented bya steel marine 


crankshaft, ribbed boiler flues, the Serve ribbed | 


boiler tube, steel propeller blades, and a model of 
Var. Ollefen’s water-tight compartment door. 


Through tubes, then under bottom of boiler, 
split down sides, and away to chimney. 


between boiler and economiser 


ReEsvutts oF EXPERIMENT No. IX. 


| ! Radiation Experiment: 


| 
| 
| 
| 


Vicar’s 
Carbonic dioxide, CO, 
a oxide, CO... 
Oxygen,O . : 
936 sq. ft. Nitrogen, N ... 
1142 


2078 


” 
” 





| Carbon: 


. 3 ft. by 3 ft. Gin, | 
. 2L08q. ft. | ° 
a | Air: 
.205 
44.6 
99.0 


” ” 


” 


Coal per hour necessary to maintain pressure pe = ge ae 
i| Per cent. of total coal used including ashes and clinker per hour... 


Per cent. weight of carbon to dry gases 


” 


furnace gases per pound of pure and dry coal 


PRINCIPAL OBSERVATIONS—continued. 


24.1 Ib. 
7.2 per cent. 


ANALYSIS OF FURNACE GASES. 
Analysis of Dry Furnace Gases: 


Weight. Volume 
8.6 ya] per cent. 


ae 
80.86 3. 


0.0 

14.4 

. 77.0 
PRINCIPAL RESULTS. 


2.34 per cent. 


Pounds of dry air per pound of carbon 


coal... ees exe 
pure and dry coal ... 


Ratio of air used to air theoretically requi 


Temperature of Gases: 


” ” 


| Combustion: 
9 hrs. | 


” ” 


” ” 


79 Ib. | 

"938, | Transmission of Heat: 

... 823.1 deg. Fahr. || 
nl " 

... 83.5 deg. Fahr. 

oo. 2aOod s 

31,969 lb. 

3,552 ,, 


| Evaporation : 


1 rature ... ee 
— evaporation 
v 3017 Ib. ‘ahr. 
.6 ash, 2.60 clinker || 
. 1.95 per cent. ” 
Ib. ” ” 


” ” 


+947 ” ” , is 
es ae5 336 Ib. Factor of evaporation 
19 lb. ash, 80 lb. clinker 


. 10 in. to 12 in, | ik 7 
continuous | Heat Evolved. 


... 98.0 deg. Fahr. 

aa“ | 

| 

... 372 deg. Fahr. || 
. 566 —(«, 


Rise in temperature of gases from temperature of air 


Pounds of coal burnt per square foot of grate surface per hour ... 


Thermal units per square foot of heating surface, total average ... 


Equivalent evaporation per pound of coal pure and dry aut 


| Heat from pure and dry coal.... 100 


. 817 deg. Fahr. 
511 


before reaching economiser ... = 


16.0 Ib. 
a heating surface boiler only -359 ,, 


pe total heating surface 


Thermal units per square foot of heating surface perhour, boileronly 3740 T. U. 


“a a economiser 


445 
1915 


Pounds of water evaporated per pound of coal from feed tem- 


10.6 Ib. 


124 ,, 
13.12 ,, 
193.0 } 
oe 
1.98 
1.168 


per pound of coal from and at 212 deg. 


square foot of grate per hour ee 
| orn surface (boiler) 
total ae 


” ” ” 


Percentage Balance-Sheet of Heat. 


Per Cent. 


\Per Cent. Heat Absorbed. 





Heating and evapo- {economiser| 12.0 

rating water boiler. 69.5 
Heating furnace gases... ; 19.3 
Evaporating moisture in coal ... a 
Radiation ... uy ae ass 7.2 


Total 108.1 











.56 in, 


On the whole the display made by Messrs. Brown 
and Co. is one full of instruction, but it will per- 
haps add to its interest if we go somewhat beyond 
the exhibit itself, and, using it as a text, give some 
particulars of the manner in which the articles 
shown are produced. To this end we lately made 
a visit to Sheffield and will include the substance 
of our notes then taken in the present article. 

The firm of John Brown and Co. is of great 
interest historically, as it is from a manufacturing 


point of view ; indeed, the Brown records extend | 


back to the legendary period of the iron trade. Sir 
James Kitson, in addressing the Iron and Steel 
Institute two years ago, stated that, ‘‘in the year 
1635 the Lords of the Admiralty, in order to encou- 
rage the manufacture of iron ordnance, proposed to 
give John Brown and Co, the right of sole manu- 
facture of iron pots, kettles, backs of chimneys, 
salt pans, pitch pans, &c. This firm, in their 
petition to the Admiralty, stated that Swedish 
ordnance had so beaten down the market beyond 
the seas, that no ordnance was made for exporta- 
tion, and only a small quantity for England, and, 
unless there were some other employment found to 
keep the petitioners and their servants at work, 
they would be compelled to seek employment 
beyond the seas, and the trade of making iron 
ordnance, first invented in England, would be 
lost.”* Sir James did not, however, say whether 





* See ENGINEERING, VOl. xlvii., page 553. 





Heating furnace gases apart from 


action of economiser 31.3 





|the John Brown and Co., Limited, of 1889 were 
the legitimate successors to John Brown and Co. 
of 1635. The extract is, however, of interest as show- 
ing how hardly we were pushed by foreign competi- 
tion over 200 years ago, and to whata very different 
direction manufacturers looked to meet that com- 
petition. We commend the prudence of the Ad- 
miralty of that day in supporting a necessary but 
threatened industry. Now we should establish a 
Government factory with two or three naval or 
military men as chiefs, and a technical foreman 
under them to do the work at about a tenth their 
salaries. However, the time for the distressed 
manufacturer to invoke a deus ex machind in the 
shape of a Government monopoly is passed, and 
that is a good thing ; although we have still exist- 
ing something very like Government monopolies ; 
and those on a gigantic scale, far different from John 
Brown and Co.’s pitch pots and chimney backs of 
two centuries and a half ago. But that is another 
tale. 

Leaving these imperfect records of an uncertain 
past we are on firmer ground in speaking of a more 
momentous epoch in the history of the iron trade 
of Great Britain. The introduction of the Besse- 
mer process of steelmaking is, happily, still within 
the memory of those who took a leading part in it. 
The great central figure, Sir Henry Bessemer 
himself, is able to give the details of the stirring 
fight by which he established his revolutionary 
\invention, Tt will be remembered that when Sir 
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STEAM BOILER EXPERIMENTS OF MR. B. DONKIN, JUN., AND PROFESSOR KENNEDY. 


Resutts oF ExrpermMent No. X. 
(See Page 375.) 


een PARTICULARS AND DIMENSIONS OF BOILER. 
ate : 
March 18, 1887. 
Place: 
London Hydraulic Power Company. 
Type: 
Lancashire boiler with Galloway tubes in each flue. Green’s economiser. Vicar’s 
mechanical stoker, 


Heating Surface: 


Heating surface of boiler alone ... ea es wee = .- 986 8q. ft. 
<a <a economiser ... es Per ae 1142 ,, 
Total heating surface as os es 2, x = wv Se 5 
Firegrate: 


Dimensions of firegrate 
Area of grate aa 
air spaces .. 


... ft. by 3 ft. Gin. 
21.0 sq. ft. 


Ratio of air space to area of grate ei on kis oF + 205” 
aa boiler surface to grate surface = as oe 44.6 
se total heating surface to grate surface ea Se ... 99.0 


Flues: 


Kind of flues and direction of gases boiler, split down sides to 


chimney. 
PRINCIPAL OBSERVATIONS. 


{ "ater tubes then under 


Time: 
Duration... wi ee ows as “se oe es .. 9.1 hours 
Steam Pressure: 
Mean steam pressure above atmosphere ae ae ae of 77.8 lb. 
», absolute steam pressure ... ne a sae -_ am 92.7 5, 
Temperature Fahr. corresponding to this pressure ... ... 322.4 deg. Fahr. 
Feed Water 
Temperature of feed ea fe cee race ae aa ee. ae 
+ i after passing economiser weg fe | 
Total feed water evaporated... om oe, os eS 34,220 Ib. 
- Be per hour ... aa ots oe Pre” i ie 
Coal and Ashes: 
Total coal used including ashes and clinker ... was 4:3 ae 3,200 ,, 
Per cent. of ash and clinker in total coal used .7 ash, 1.4 clinker 
<a moisture in fuel... or ye saa aes a | eee 
Total weight of pure and dry coal used per hour _... ay oe 336 Ib, 
Ratio of total pure and dry coal to coal, including ash and clinker -956 


Total coal used, including ash and clinker per hour ie aes 352 Ib. 
»» Weight of ash and clinker... ties ee ... 22.4 lb. ash, 44.8 Ib. clinker 


Stoking: 
Number of times each fire stoked per hour 
Temperature of Air: 


Temperature of air in boiler-house 51 deg. Fahr. 
si wm outside house <s a 


continuous 





3200 
732,000 Water 


000 3000 
00° F. 


5 


26,000 28: 
400° 


2 


Water 


100 Pressures /bs. pero” 


200 1.H.P. 


Temp. of / 


90 
180 
1800 Fuel 2000 Work in Mills 2400 0F 2500ft1b*2900 3000 
4,000 
100 °Ca: 


18000 20000 22, 
of O*Feed 100° & 200°Fme, 


288 
a 
eggs 
& 
#288 
Fiabe 
5288 
3 
“2983 
2 ° 
#3382 
8 : 
segs 
i; | | | | ee | 
a $s [esl Gk iad cane ea! ek as Sa 
S350 | | Pood 
£228 9 H j 














PRINCIPAL OBSERVATIONS—continued. 
Temperature of Gases: 


Temperature of furnace gases at base of chimney ... aa ... 278 deg. Fahr. 
es re between boiler and economiser ... 401 ae 
Draught: 
Chimney draught ... ad be oe one aaa ie tu -60 in. 


Radiation Experiment: 


Coal per hour necessary to maintain pressure only ... yee s 24.1 Ib. 
Per cent. of total coal used, including ashes and clinker per hour 6.9 per cent. 


FURNACE GASES (not analysed in this Experiment). 


PRINCIPAL RESULTS. 
Temperature of Gases: 


Rise in temperature of gases from temperature of air . 350 deg. Fahr. 








‘ a a before reaching economiser ... \. 473 ‘ii 
Combustion: 
Pounds of coal burnt per square foot of grate surface per hour ... 16.8 Ib. 
%, ” - heating surface per hour 
(boiler)... ae aes ina ‘aa a4 Be es iad 376 ,, 
Pounds of coal burnt per square foot of total heating surface _... .170,, 
Transmission of Heat: 
Thermal units per square foot of heating surface per hour, boiler 
oe me by. es w I8 rs a .. 4060T. U. 
Thermal units per square foot of heating surface, economiser only 378 ,, 
” ” ” ” total average ... 2040 ,, 
Evaporation: 
Pounds of water evaporated per pound of coal from feed tem- 
perature... iss ine aa aaa aaa vit see aaa 10.7 Ib. 
Equivalent evaporation per pound of coal from and at 212 deg. 
‘ahr. aad if “a #4 ee axa ne ee pe 12.46 
Equivalent evaporation per pound of coal pure and dry ... = 13.05 . 
<3 fe », Square foot of grate per hour ... cn ows 
a pa a heating surface (boiler) 42 
- sali a “ total heating surface ... aah « 
Factor ofevaporation ...0 0 ... 00. Pens Wade aaa a 1.165 
Percentage Balance-Sheet of Heat. 
Heat Evolved. Per Cent. Heat Absorbed. Per Cent. 
Heat from pure and dry coal...| 100 | Heating and eva- { economiser 9.7 
| _porating water boiler .... 71.3 
| Unaccounted for aa ca 19.0 
Total... ai | 100 Total... bes : 100 


jand Mr. J. D. Ellis, the preseat managing director, 
also took a leading part in the management. Mr. 
| Ellis went in next door, at Mr. Bessemer’s invita- 
|tion, to see a heat blown, and he was so struck 
| with what he saw that he persuaded Mr. Brown to 
take out a license. Thus it was that the first firm 
|to take out a license under the Bessemer patents, 
and to make Bessemer steel, was John Brown and 
Co., and in this way the first rails of Bessemer 
steel were rolled at the Atlas Works. Although 
these rails stood very severe tests in a most satis- 
| factory manner, it was some time before they found 
a customer, so strong was the prejudice against the 
new thing ; but at last Mr. Fisher, of the Taff Vale 
| Railway, saw and purchased the rails. It may be 
interesting to state that the first price of Bessemer 
steel rails was 22]. 10s. to 231. a ton, but thou- 
sands and thousands of tons were afterwards sold 
j|at 181. or 191. per ton. These details are of a 
| purely historic interest, for Messrs. John Brown 
and Co. no longer roll steel rails. One can easily 
| understand the disinclination that any firm would 
have to enter the open market, and compete at 
modern prices, when they had been receiving such a 
figure as 18/. or 19/., and doubtless the Sheffield 
houses were right in quickly abandoning the 
| struggle. At the present time a great deal of Bes- 
|semer steel is made at the Atlas Works, but rails 
| are no longer rolled there. Besides the converters 
| there are three Siemens furnaces, two of 15 tons 
and one of 30 tons. The ingot pit is 23 ft. deep. 
The first thing to see at the Atlas Works is natu- 
rally the manufacture of a compound armour- 
plate, and at the present time the visitor is likely 
|to be soon gratified in this respect, for the firm has 
|been very busy for some time past in executing 
orders for many of the ships built under the 


Henry Bessemer, who then, of course, was only | factory at Sheflield, and this factory was only sepa- | Hamilton programme. As is well known, Messrs. 





Mr. Bessemer, failed to impress on the steelmakers 


rated by a wall from that of John Brown and Co. Brown manufacture compound armour by the 
of Sheflield the value of his process, he started a | Mr. John Brown was then the head of the firm, method invented by Mr. John Devonshire Ellis, 
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the managing director of the firm. The system is 
so well known that a very brief description will 
suftice at present. A forged steel plate and a 
wrought-iron plate are placed face to face, but with 
a space of an inch or so between, and are held in 
this position by a suitable frame and steel wedges 
and distance pieces. The steel surfaces are then 
covered with ganister, and the whole is placed in 
a heating furnace and brought to the required 
temperature. While still at a glowing heat it is 
placed in a vertical iron box ; molten steel is then 
rought up from either the converter or open 
hearth, and poured into the space between the iron 
and steel plates. The plate thus made is passed 
through a hydraulic press while still hot, and is 
then reheated and pressed again. 

The Atlas Works are notable in connection with 
two things, the introduction of the Bessemer pro- 
cess and the introduction of ship armour. When 
the French Government were building the first 
armour-clad battleship, Sir John Brown went over 
to Toulon to examine that vessel. He was not 
allowed to go on board, but he appears to have 
examined her from the outside pretty thoroughly, 
and as he was chiefly prorscl with the armour- 
plates, no doubt this answered his purpose equally 
well. La Gloire was, as were so many of the first 
French armour-clads, a wooden-built vessel, and 
was originally intended for a 90- gun three- 
decker. Her armour plates were 44 in. thick, 5 ft. 
long, and2ft. wide. These plates were hammered, but 
Sir John Brown, who was then simply Mr. John 
Brown, came to the conclusion that ates of this 
description could be rolled, and by that process 
could be produced of larger size with greater 
facility. In the present day, and with our more 
powerful machinery, it seems a simple matter to 
roll a 4}-in, plate, but thirty years ago it was a 
very different matter, and Sir John Brown had to 
create his own precedents. On his return to Shef- 
field he set to work, and after making a number of 
costly experiments, which took up a good deal of 
time as well as money, he succeeded in his attempt. 
In 1862 Lord Palmerston, who was then Prime 
Minister, paid a visit to Sheffield, and in his pre- 
sence there was rolled at the Atlas Works an iron 
plate 3 ft. 9 in. wide, 18 ft. 6 in. long, and 5} in. 
thick. Advance was soon made on these propor- 
tions, for in the spring of the following year the 
First Lord of the Admiralty, the Duke of Somer- 
set, and the other members of the Board of Ad- 
miralty, were present on the occasion of the open- 
ing of a new armour-plate rolling mill at the Atlas 
Works, which was powerful enough to deal with 
plates 12 in. thick and 15 ft. to 20 ft. in length. 
Since then the firm was prominently identified 
with the manufacture of iron armour, until the 
introduction of the compound or steel-faced armour, 
in the production of which they have played a 
leading part. In fact the two big Sheffield steel 
firms of Brown and Cammell have pretty well 
divided the British manufacture of compound 
— between them, and there are ships in the 
Royal Navy which have Wilson plates on one side 
and Ellis plates on the other. Should all steel in 
turn supersede the compound principle the Atlas 
Works are prepared to play an equally prominent 
rar. 

Next to the manufacture of armour plates the 
making of the Purves boiler flue attracts most 
attention at the Atlas Works. There is a very ex- 
tensive plant, designed especially for this purpose. 
The hammered or pressed slabs of Siemens steel 
are brought to the 32-in. breaking-down rolls, 
which are fitted with hydraulic gear for pushing 
the slabs through. The slabs are rolled down into 
plates, smooth on one side, but having the project- 
ing rib on the other, the bottom roll being grooved 
for the purpose. The plates are of different sizes 
according to the size of the flue, and the ribs 
are placed 9 in, apart. The plates are rolled 
in double lengths, and are then sawn or sheared in 
two after passing the roughing mill. They are 
next taken to the finishing rolls in which the top 
roll is ribbed and the bottom grooved to corre- 
spond. In this way the solid rib, formed during 
the first process, is hollowed out as required. The 
ribbed plates are then cropped to length at right 
angles to the ribs, the bench thus forming the cir- 
cumference of the flue. The next operation is to 
chamfer the edge so as to form a lap for welding, 
which operation is performed by a pair of steam 
shears, with 12-ft. blades, made by J. Buckton and 
Co. The plates are, therefore, roughly sheared 
square at first and are angled off afterwards. In 





MM. SAUTTER AND HARLE’S EXHIBIT AT MOSCOW 


(For Description, 


see opposite Puge.) 


Fic. 14. PorvrasLe ELECTRIC DRILL AND MOTOR. 


Fic. 15. 


order to make a clean cut and not crush the ribs, 
the end is supported by blocks which are shaped to 
fit, and in this way aclean cut is made with no fash. 
The plates are now ready for bending to the cylin- 
drical form, for which operation hydraulic presses 
are used. These consist of a fixed beam beneath 
which a table rises. The plate is placed on the 
table and is supported by blocks at the sides. When 
the table is forced up by the hydraulic press the 
fixed beam bends the plate down between the 
blocks which are placed far enough apart for 
the purpose. The plates are made for bending at 
2 in. distances, and as an equal curvature is made at 
each operation the result is a cylinder sufficiently 


true to bring the edges together for welding. The 


plate has now assumed the form of a flue, and the 
next operation to be performed is the welding of 
the edges. For this purpose there are several gas 
furnaces of special make. The flues are placed on 
a travelling carriage and run up over an anvil. 
This anvil is carried on a horizontal projecting arm 
which goes inside the flue, and another horizontal 
projecting arm above carries the steam hammer. 


Jj 


CENTRIFUGAL PUMP DRIVEN BY ELECTRIC MOTOR. 


| These two arms are attached to a vertical standard 
at back, and there is yet a third horizontal arm at 
bottom which serves to attach the whole to the 
foundation. The frame, therefore, has the appear- 
ance of a very deep E, the middle limb being 
of equal length to the other two. The length of 
the horizontal part has to be suflicient to accom- 
modate the whole length of the flue in order to 
run the latter into the extreme end of the longitu- 
dinal weld. The hammer is carried at the end of 
the upper limb and the anvil at the end of the 
middle limb. Immediately in front of both 
the anvil and the hammer, i.e., on both sides 
of the part to be welded, there is a gas jet 
with air blast. This quickly brings the edges 
to be welded to the required heat, and the flue 
is fed up on the table as the operation proceeds. 
In making the weld the ribs are flattened down, 
and these are put in again at a further operation. 
For this purpose there is a specially formed anvil. 
It should be explained that there are three anvils 
mounted on three arms, and these may each in 
turn be brought into place as required, much as 
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the different cutters are brought to bear in a capstan 
lathe excepting that the rotation is in a vertical 
plane. The trst anvil is flat for welding, the 
second has a tool shaped to re-form the hollow rib, 
and the third is fitted witha movable head to allow 
for any special forms of rib that may be required. 
The machine is also generally adjustable for dif- 
ferent sizes of flues. The next operation is to 
true the flues, and this is done by hydraulic 
power either by a machine with straight bars 
acting on the same general principle as the 
first bending is performed, or by a_ powerful 
hydraulic rounding machine designed for the 
purpose. In this there are two vertical heads, 
which are fitted with tools, the exact shape of 
the part of the completed flue against which 
they are to press. The tools are naturally 
struck with faces to radii which make a fair circle. 
Of course the inner tool has a convex and the 
outer one a hollow face with projections and 
grooves for forming the ribs. The head which 
goes inside the flue is fixed, and takes the form of 
a pillar or column. The other head is moved up 
by hydraulic pressure, and in this way the flue is 
pressed between the two. There is a parallel 
motion at the sides for holding and guiding the 
flue, as it is rotated, to bring each part in turn 
between the heads. A piece within an arc of 18 in. 
is operated on at each movement. The flues are 
heated to a dull red in an annealing furnace, and 
are then allowed to cool in an open part of the 
forge, which, however, is screened from draught. 
Of course different descriptions of tools are used 
for various diameters of flue. Flanging the ends 
is the next operation, and this is either carried out 
by hand or by means of a fine double cylinder 
hydraulic press, recently supplied by Fielding and 
Platt, of Gloucester. The flues are next pickled 
in a bath of diluted acid to remove scale. The 
edges of the flanges are finally trimmed off either 
by band saw or slotting machine, and the flue is 
then ready for the boilermaker. The shops devoted 
to the manufacture of these flues are well served 
by hydraulic cranes, overhead travellers, light 
railways, and other modern appliances for handling 
the work. 

The big 4000-ton hydraulic press is near this shop. 
It is fitted with Siddell’s turning-over gear. At 
the time of our visit a forging of about 30 tons was 
being operated upon, only eight men being required 
for the handling. 

We now pass to that which is known as the North 
Machine Shop, where the heavy tools are situated. 
The first thing to notice is a group of eight big 
lathes, one veryfine one being by Shanksand Co., of 
Johnstone, and another by Greenwood and Battley, 
40 ft. long and with 5 ft. centres. There is a big 
slotting machine by Craven Brothers, and a 
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Vertical boring mill by the same firm, Farther on 





are two lathes by Hulse and Co., one 60 ft. long 
with 40 in. centres, the other being 10 ft. longer. 
There is a slotting machine by Shanks with a 
circular rotating table, which will take in 40 in. 
Other big lathes are by Butterfield, and others are 
also in this shop, which is served by overhead rope- 
driven cranes by Craven Brothers. Two of these 
are of 70 tons capacity each. The smaller machine 
tools are placed in another shop, 








FRENCH ELECTRICAL EXHIBITS AT 
MOSCOW. 
(Concluded from page 262.) 

10. Apparatus moved by Electricity.—Several 
examples of machinery driven by electricity, are 
shown by MM. Sautter, Harlé, and Co. at 
Moscow. ‘The first of these is a portable drill- 
ing machine, especially adapted for ship con- 
struction, of which an illustration is given on 
opposite page (see Fig. 14). The second is a fan 
intended for ventilating purposes on board iron- 
clads; this apparatus, which is on the ‘Ser” 
system, has a capacity of 10,000 cubic metres of 
air per hour at a pressure of 20 millimetres of 
water ; it is driven by an electric motor of 3 horse- 
power. Fig. 15 illustrates a centrifugal pump 
driven direct by an electric motor. 

A few words may be added referring to the 
electric portable drills made by MM. Sautter and 
Harlé, and of which, as we have said, several 
examples are exhibited at Moscow. These portable 
drills, which are driven by electric motors, are 
employed in large numbers in French shipbuilding 
yards, arsenals, boiler shops, &c. ; they are also 
found of great service in general engineering works, 
and especially in construction and erection of 
bridges, mining works, and on railways. In fact, 
their proper use is found when it is more con- 
venient to bring the drill to the piece of metal than 
it is to transport the piece of metal to the drill. 
Moreover, almost any form of cutting tool can be 
attached to the holder, so that emery wheels, 
polishing brushes, slotting tools, &c., can be used 
in the same way. The installation for this class 
of electric plant requires the following apparatus : 
an electric generator (Fig. 16 represents one of 
MM. Sautter and Harlé’s ‘‘ Industrial” dynamos 
driven by a single-cylinder engine), one or several 
electric motors with which the tools are connected 
by means of flexible shafts, and the cables con- 
necting the current generator to the motors. 
Generally the conductors are carried on porcelain 
insulators, mounted on posts placed from 30 to 40 
metres apart, in the same manner as telegraph 
lines. The line starts from a distributing centre, 
where the initial motive power is placed—the steam 
engine, turbine, gas motor, &c,—and conducts the 


AND ‘* INDUSTRIAL”? DYNAMO, 


EXHIBIT AT MOSCOW. 





current to the various places where it is to be 
utilised. The dynamo can often be made use of 
for lighting purposes as well as for the transmission 
of power. The tension at the terminals of the 
generator varies according to circumstances from 
50 to 120 volts ; a general average may be taken at 
70 volts. Temporary connections, which can be 
easily established or removed, lead the current 
from the conductor by means of double insulated 
cables to the electro-motors which drive the tool- 
holders through flexible shafting. In the special 
case of electrical drills as applied to shipbuilding, 
MM. Sautter, Harlé, and Co. have elaborated a 
system of conductors formed chiefly of bands of 
copper fixed to wooden supports which are laid along 
the whole length of the ship in course of construc- 
tion ; drums large enough to carry a certain length 
of conductor are fixed to supports furnished with 
two contacts, which bear upon the copper strips and 
so establish the circuit. In the general case of over- 
head distribution, or in the special instances of 
canalisations for ships, the twin conductors, which 
are usually 30 ft. or 40 ft. in length, are terminated 
by a connecting plug which is inserted into one of 
two openings made in a regulating rheostat; in the 
other opening is placed a connecting plug fixed to 
one of the ends of a double conductor 15 ft. or 20 ft. 
in length; the other extremities of this conductor 
are attached to the terminals of the drill. By 
means of the rheostat the necessary difference of 
potential at the terminals of the drill, which varies 
according to the work to be done, can be regulated. 
It is also used to reduce the current in the electro- 
motor when the tool is revolving without doing any 
work, The conductors are fitted with safety cut- 
outs at the commencement of each distributing 
branch; this is necessary to prevent the insulating 
material from being burnt, and also to prevent the 
belt from falling off the generating dynamo in the 
event of accidental contact between the conductors. 
At the distributing centre is usually placed the col- 
lection of instruments, comprising an ampéremeter, 
a voltmeter, safety cut-outs, a rheostat, a magnetic 
field regulator, &c. These various accessory appa- 
ratus are not absolutely necessary, but it is advisable 
to have them where the current to be distributed 
is of considerable importance. Clamps, the form of 
which may be varied according to circumstances, 
are employed to attach the drill to the work 
that is to be operated on ; the connection between 
the tool-holder and the electric-motor is made by a 
flexible shaft ; the drill is fed forward by hand, a 
handwheel mounted on a threaded spindle being 
provided for this purpose. A portable rheostat of 
variable resistance, fitted with a multiple commu- 
tator, allows the workmen to startor stopthe motor, 
and within certain limits to regulate the speed of 
the cutting tool. The management of the electro- 
motors employed for working such tools does not 
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require more care than that called fur by other 
dynamo michines ; keeping the apparatus perfectly 
clean and in good condition is the best guarantee 
of steady and continuous work. The special atten- 
tion, however, of the workmen or the foremen who 
are intrusted with the care of such apparatus, 
should be specially drawn to the following points: 
The brushes should not be in contact with more 
than two bars of the collector. The brushes 
should be so adjusted that they always maintain 
contact with the collector in spite of the vibrations 
of the motor. They should not, however, be so 
hard set as to induce grooving ; an excess of pres- 
sure insures the rapid destruction of the brushes 
and of the collector. The surface of the latter 
should be maintained in ahigh state of polish by 
means of fine glass-paper, which should be applied 
lightly to the collector while running. All moving 
parts must be kept well lubricated, but without any 
excess of oil; the metallic dust coming from the 
brushes and the collector will, if it falls on the con- 
ductors and is mixed with oil that may be carelessly 
left, produce short-circuiting ; it is therefore neces- 
sary to remove by means of a brush or cotton waste 
saturated with petroleum, any such deposits that 
might be formed. It is almost unnecessary to add 
that the machines must never be exposed to rain or 
other oxidising agency. Care must be taken that 
the motors are not driven for any prolonged time 
by an excessive current. The difference of poten- 
tial which is constant at the centre of distribution 
and the strength of the current, vary with the dia- 
meter of the drill, its condition, the nature of the 
metal to be operated on, and the pressure exerted 
on the tool. In drilling iron or soft steel, the tan- 
gential velocity of the drill should be regulated, by 
means of the rheostat, to about 10 centimetres per 
second and the pressure exerted on the tool by 
turning the handwheel, should be such that the 
forward feed may be about one-tenth of a milli- 
metre for each turn of the tool. In using drills of 
a larger diameter than 30 millimetres, it is advis- 
able to transmit the motion by means of an endless 
screw instead of by gearing. It is found preferable 
to employ, as a lubricant, a consolidated mineral 
oil. When the drill is out of use it is advisable to 
keep the flexible shaft extended and in a straight 
line ; when in use, all short bends must be avoided, 
especially vertical bends, because the weight of the 
flexible coupling tends to falsify the work. It 
sometimes happens that these couplings break at 
the ends near the sockets within which the wires 
are soldered ; such an accident usually takes place 
at the moment when the tool is removed from the 
finished hole, or when the drill binds, if several 
plates are being pierced at the same time. The 
following is the method generally followed for 
repairing such a breakage. The short length of 
Hexible shaft left in the socket is unsoldered. The 
twisted lengths of wire on the shaft are then cut off 
with a metal saw, and the new end so formed is 
filed to a taper to fit the interior of the socket. 
After this has been done and the parts carefully 
cleaned, the new end is inserted in the socket to 
which it is soldered. If the fracture takes place 
except at the ends, repairing is impossible, and 
the flexible shaft must be replaced. It may be 
added that such accidents are comparatively rare 
when this class of apparatus is in the hands of 
experienced workmen. 

The annexed Table contains the results of several 
experiments made with a drill such as we have 
described, in one of the French arsenals. 


Table showing Results obtained with Electric Drills, 


Drill 


Drill 
1.1in, in Diameter.) 2.21 in. in Diameter. 





Nature of Metal drilled Soft Steel. |Siemens-Martin Stcel, 


176 
Good 


m. 
30 


598 | 704 | 704 
. New Worn | Good 
m. 8. n | m 
430) 9 i 4 


528 528 
New Medium 
m 8s m. 
3.15 6 
65 
14 


Pressure 
the drill ; 
Condition of drill 
Time required to drill 
to a depth of 1.02 in. 
Difference? of potential | 
in motor . volts 68 €5 65 50 68 
Current in ampéres 10 | 10 | 10.5] 10 15 | 
Energy expended, in | | 
volts -. 680 60 | 682 | 500 | 1020) 910 


in pounds on 











The figures in this Table show that the work 
expended and the time required vary according to 
the condition of the cutting tool and the pressure 
expended upon it. It may be added, in conclusion, 
that in the hands of experienced workmen but a 
short time is required to obtain excellent work with 


electric drills. Prolonged experience has proved 
that, under precisely similar conditions, as regards 
the nature and material and the skill of the work- 
men, the amount of work done with an electric 
drill, as compared with one operated by hand, is in 
the proportion of five or six to one; the quality of 
the work in each case being practically identical. 
The very substantial advantages gained by this 
application of electricity has resulted in the adoption 
in France of electrical drilling machines on a very 
large scale. 


THE AMERIOAN SOOIETY OF 
MECHANICAL ENGINEERS. 


(By our New York CorRESPONDENT). 
(Concluded from page 363.) 
STEAM JACKETS. 

Tue next paper showed the work being done at 
the Worcester Polytechnic Institute, and was 
called ‘‘ The Effect of the Steam Jacket on Cylinder 
Condensation,” by W, W. Bird. In the outset he 
stated : 

‘*Tt isa generally accepted fact that, aside from 

radiation, all the heat lost in a steam engine is 
what goes out at exhaust, and, as a certain amount 
must go out, the real loss is the difference between 
what does and what should go out. Cylinder con- 
densation is the great cause of this loss, as heat is 
taken up at a high temperature and given back ata 
lower, when the opportunity for useful work has 
nearly if not altogether passed. As all the heat 
taken up in the cylinder from the entering steam 
must be returned during the cycle, excepting what 
is lost by radiation, it is not the loss of heat as 
heat, but the loss of the opportunity of converting 
heat into work which affects so seriously the 
efticiency of the engine. The results obtained are 
said to apply only to the engine on which they 
were obtained, an upright, single-acting compound, 
5}-in. and 9-in. cylinder, 8-in. stroke, and 
about 10 indicated horse-power.” His conclusion 
was ‘‘that judging from the work done thus far, 
we conclude that for this engine the steam jacket 
is a benefit, the steam saved more than making up 
for that used in the jacket directly. The surfaces 
of the cylinder are warmer when the jacked is used, 
thus decreasing condensation to begin with ; the 
steam is dryer at the beginning of exhaust, so that 
less heat is given up during that period. Thesteam 
is not probably homogeneous in the cylinder ; the 
condensation takes place where it is in contact 
with the surfaces, forming a film of moist steam 
which takes up the heat returned after re-evapora- 
tion begins ; and the more moisture in the steam, 
the more heat there is taken from the surfaces. 
And since most of the heat is returned during 
exhaust, the condition of the steam at the beginning 
of that period is of great importance in determining 
the amount of heat to go out and the efliciency of 
the engine.” 
He then claimed for the engine tested a gain 
from jacketting of 14.6 per cent., and from this 6 
per cent. must be taken on account of the steam 
used in the jacket. 








STEEL CasTINGs. 


‘““Steel Castings,” by H. L. Gantt, followed. 
This was so valuable that it should be presented in 
full ; but as space will not permit an abstract must 
suffice. The author stated how greatly steel cast- 
ings shrink in cooling, hence there must be more 
allowance than in the case of cast iron. They 
should be thoroughly annealed, and in doing this a 
heavy scale forms, so they will not be as true to 
pattern as cast iron. He advised allowing ;', in. 
to in. per foot in length for shrinkage, and } in. 
for finish on all machined surfaces, except such as 
are cast ‘‘ up.” 

Surfaces which are to be machined should, in 
large or hard castings, have an allowance of from 
#in.to 4 in. for finish, as a large mass of metal 
slowly rising in a mould is apt to become crusty on 
the surface, and such a crust is sure to be full of 
imperfections. On small, soft castings 4 in. on 
drag side, and } in. on cope side will be sufficient. 
No core should have less than } in. finish on a 
side, and very large ones should have as much as 
}in. onaside. This seems a great deal, but will 
be found economical in the long run. He con- 
sidered ‘‘ blowholes”” dangerous, unless they were 
very large, or occurred on a wearing surface, 
for such metal was tougher than solid metal of the 
same hardness. They can be prevented by addition 





of manganese or silicon, but the metal is made 





more brittle, and only enough should be used as 
will make it solid. Heavy sections sometimes con- 
tain large shrinkage holes, and they must be con- 
sidered in designing the castings, since steel is 
poured all at once from a furnace ; hence the cast- 
ing must be so designed, and the sinking heads so 
placed, asto require no more feeding. The casting 
must be cooled from the bottom up, and the sinking 
heads last ; it follows, then, that the section of the 
sinking head must be greater than any portion of 
the casting. The best results are when all portions 
are of uniform thickness. This will also have a 
tendency to prevent ‘‘ cracks.” All inside corners 
should have large fillets in them, as such corners, 
when sharp, almost crack open. The tendency of 
castings to ‘‘pull” makes it very desirable that 
they should be as simple in construction as possible, 
For instance, it is better to bolt several small cast- 
ings to one large one than to complicate the large 
one by casting small projections on it. In case of 
the built-up structure we kuow exactly what we 
have, but when a number of brackets and knobs 
are cast on, we may never know the cracks or 
defects until something breaks off. 

Steel founders should decline to make such cast- 
ings as will surely contain serious shrinkage holes, 
or at least warn their customers that such will be 
the case, and make an effort to have the design 
modified. It is a good plan for those not practically 
familiar with the manufacture of steel castings to 
submit to those whoare, designs of any large or im- 
portant castings befure making the patterns, as in 
many cases unimportant changes may be made in 
the design and much better castings secured. 
Work will often be much expedited by consulting 
the founder about the way of making the pattern, 
as it is often necessary to pour a steel casting in a 
position very different from that in which an iron 
one would be cast. 

In an earlier part of this paper it was stated 
that the fracture of an unannealed steel casting 
very much resembled that of burnt steel. The 
behaviour of an unannealed steel casting also re- 
sembles that of an overheated forging. Its chief 
characteristic is its brittleness when subjected to 
shock. Hard castings have this property to such 
degree that sinking heads are often broken by the 
shock of chipping the runner, when they carry off 
a piece of the casting; unless they contain too 
much manganese or silicon they become tough and 
reliable when annealed, and show a fine grain when 
fractured. Annealing equalises the strains of cool- 
ing, which are sometimes so great as to cause the 
casting to break with a loud report, and this may 
occur not only in hard steel but in steel low in 
carbon. A gear wheel weighing 8000 lb. (carbon 
.34 per cent.) had been cast several days and was 
half cleaned and it broke overnight half-way across 
one arm. 

The following Table will illustrate the effect of 
annealing on tensile strength and elongation : 


Unannealed. Annealed, 


Tensile 
Strength, 


Tensile 


Strength Elongation. 


| 
Elongation | 
| 


per cent, 
31 40 





per cent, per cent, | 
23 68.738 22.40 

85,540 8.20 

90,121 2.35 


67,210 
82 228 
106,415 





21.80 
9.30 


37 
-53 


In the above Table the unannealed and annealed 
specimens having the same carbon, were in each 
case taken from the same runner of a casting and 
very close to each other. On considering this 
Table the value of annealing becomes immediately 
evident, as does the absolute necessity for it in 
case of hard castings. The proper annealing of 
large castings takes nearly a week, and when we 
remember that all steel castings are made in dry 
sand moulds, and have sinking heads on them 
which in most cases have to be cut off in the 
machine shop, it will be evident that they should 
be ordered two or three weeks before they are 
needed. 

The author preferred toslow down a machine and 
use hard steel for pinions rather than use cast iron. 
In high carbon steels he considered silicon specially 
objectionable, since annealing does not diminish 
brittleness due to its presence. To produce solid 
castings in high carbon steel the metal must be very 
hot ; .60 per cent. carbon is the proper steel for 
roll pinions, hammer dies, &c., and .40 per cent. 


to ,60 per cent. for miscellaneous gearing ; general 
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machinery should contain less than .40 per cent., 
and if exposed to great shocks, as low as .20 per 
cent. ; such castings have a tensile strength of 
60,000 lb. to 80,000 lb. per square inch, and 15 per 
cent. extension in a 2 in. specimen. 

With reference to strength, it has been noted 
that good castings for general machinery work will 
give 60,000 Ib. to 80,000 lb. tensile strength and 
15 per cent. extension. Where strength and not 
stiffness is required, a structure of such material 
will resist a strain of 15,000 1b. per square inch with 
greater safety than one of cast iron will resist 
5000 lb. ; especially if subjected to shocks. It fol- 
lows, then, that if the castings are large, a steel 
casting to stand the same strain as an iron one, 
need only be about one-third as heavy. In the case 
of small castings the use of steel will generally 
allow us to make them somewhat lighter, but the 
same proportion will not hold good, as the difficulty 
of making a perfect steel casting increases very 
rapidly as the sections become very thin. In general 
small steel castings will be found to cost propor- 
tionately more and to be less satisfactory than 
large ones. They come into use where iron castings 
will not answer, while large steel castings will often 
take the place of iron ones on the score of cheapness 
alone. 

This paper was quoted in full by most journals, 
one of which pronounced it the best paper pre- 
sented. That may or may not be so, no doubt it was 
of great interest and was well received, as was the 
paper following on 


MANGANESE STEEL, 


by Henry M. Howe, the author of an admirable 
work on ‘‘Steel.” A brief abstract of this paper 
is all which can be presented. 

‘* Manganese steel is an alloy of iron and manga- 
nese, incidentally, and probably unavoidably, con- 
taining a considerable proportion of carbon. The 
effect of small proportions of manganese on the 
hardness, strength, and ductility of iron is probably 
slight. The point at which manganese begins to 
have a predominant effect is not known ; it may be 
somewhere about 2.5 per cent. As the propor- 
tion of the manganese rises above 2.5 per cent. 
the strength and ductility diminish, while the hard- 
ness increases. This effect reaches a maximum 
with somewhere about 6 per cent. of manganese. 
When the proportion of this element rises above 
6 per cent. the strength and ductility both in- 
crease, while the hardness diminishes slightly, the 
maximum of both strength and ductility being 
reached with about 14 per cent. of manganese. 
With this proportion the metal is still so hard that 
it is very difficult to cut it with steel tools. As the 
proportion of manganese rises above 15 per cent. 
the ductility falls off abruptly, the strength remain- 
ing nearly constant till the manganese passes 
18 per cent., when it in turn diminishes suddenly.” 

Mr. Howe then showed the characteristics of this 
metal, such as hardness, rigidity, and the like, and 
its various uses as in armour-plates, car-wheels, 
and axes. The great objection to general use was 
its hardness, and he showed how to avoid this as 
follows : 

‘* Special Forging Appliances.—Fortunately man- 
ganese-steel forges readily at a yellow heat, though 
at a bright white heat it crumbles under the 
hammer. But it offers greater resistance to defor- 
mation, i.e., it is harder when hot than carbon- 
steel. This increases the cost of forging to a 
certain extent, and if very great reduction of cross- 
section is to be effected by forging the increased 
cost may be very serious ; hence it is desirable that 
the ingot, o: other casting which is to be forged, 
should have when cast as nearly as possible the 
dimensions of the finished piece, so that but little 
forging may be needed. 

‘*‘Tron, carbon-steel, and the other metals and 
alloys in general use are readily tooled when cold. 
Hence, we have in general tolerated forging 
appliances which leave the piece in a shape in which 
a considerable amount of tooling is needed. But 
even for these metals, recent years have developed 
Ingenious methods of forging even complicated 
pieces so closely to the needed shape, as to avoid 
subsequent tooling, or to greatly reduce it. We 
have not only the great advances in drop-forging, 
but several different kinds of rolling machines, of 
the general class to which the Simonds rolling 
machine belongs.” 

Excursions. 

Among other excursions, the party went to the 

Harris Steam Engine Works, where they viewed 


a pulley lathe turning a pulley 28 ft. in diameter, 
and examined several engines under construction, 
and also inspected a low-pressure cylinder of a 1200 
horse-power engine. Next they passed to the cele- 
brated establishment of Brown and Sharpe, which 
firm started in 1833. As they were celebrated at 
the Paris Exhibition for their milling machines, 
these naturally attracted the attention of the party 
at once. This company employs over 1000 men 
and make specialities of the following : Machinery, 
sewing machines, iron castings, patented articles, 
universal and plain milling machines, grinding, 
screw and tapping machines, vertical and horizontal 
chucking machines, gear-cutting machines, engine 
and hand lathes, reels, assorters, scales and testers 
for roving and yarn, for cotton and woollen manu- 
facturers’ use, cutters for gear wheels, and for taps, 
reamers, twist drills, irregularly formed sewing 
machine and gun parts, milling and screw slotting 
cutters, surface plates, micrometer calipers, 
standard gauges. In all, fifty different machines 
are manufactured, varying in weight from 280 Ib. 
to 7900 1b. 

On entering the shops we were at once struck 
with their airiness and neatness. 

In the testing-room we were shown gauges reach- 


- : er : Y 
ing to 190,900 in. and 5,999 in., and the superinten- 
dent showed the difference between them, as well 


as the accuracy of the work, by placing a plug 
between the centres; it could be turned with a little 


effort, then by withdrawing the tail spindle ,5 xin. 


it appeared the plug turned easily. The party then 
examined the shops of the Armington and Sims 
Engine Company, and were well pleased with their 
visit. Seven engines were shown as follows: 200 
horse-power revolving 200 times per minute, 35 
horse-power making 300 revolutions, 135 horse- 
power 260 revolutions, 90 horse-power 275 revolu- 
tions. These were horizontal engines. The others 
were vertical as follows: 275 horse-power 325 revo- 
lutions four running a Thomson-Houston dynamo. 
They were building a 425 horse-power to make 300 
revolutions. We aiso saw a vertical compound 
200 horse-power engine to make 325 revolutions, 
and were told they have contracted to make 26 
similar ones. A double vertical engine of 30 horse- 
power was shown making 400 revolutions. 


Hieu-Duty Pumpine ENGINEs. 

At the next meeting a paper was presented by 
Professor J. E. Denton. [t was entitled ‘‘ Per- 
formance of a Worthington High-Duty Pumping 
Engine of One and Half Million Gallons Capacity 
for Twenty-four Hours against a Head Equivalent 
to Two Thousand Feet of Water.” 

The report was illustrated by views thrown on a 
screen by a stereopticon. 

The engine under notice is in use for pumping 
crude petroleum over one of the eleven 30-mile sec- 
tions of the Standard Oil Pipe Line connecting New 
York City with Olean, Pa. It is located in a valley 
of the Allegheny Mountains at Swartout, about 
4 miles from Port Jervis, New York. The general 
features of such a pumping station are a boiler and 
engine-house, a telegraph office, and two receiving 
tanks nearly 100 ft. in diameter and 30 ft. in 
height. Oil is supplied to the tanks from another 
station 30 miles westward by 6-in. pipes running 
across the country a few feet beneath the surface 
of the ground. The line may be traced by a foot- 
path worn by the passage of the ‘‘line walkers,” 
who constantly patrol the line. A telegraph 
operator, belonging to each station, measures the 
depth of oil in the tanks every hour of the day and 
night, and reports the result throughout the line, 
so that the utmost system prevails, and every 
station is under perfect control from the head- 
quarters. At night sufficient light is thrown upon 
the tape to enable it to be accurately read, by means 
of a reflector mounted upon a tower situated mid- 
way between the tanks and at such a distance that 
all danger from fire is avoided. The pump tested 
represents the first application of the high duty 
attachment to the pipe-line service. This service 
is very severe, inasmuch as the pressure which the 
pump must exert often amounts to upwards of 
900 lb. per square inch, and the work is con- 
tinuous throughout the day and night. The paper 
presented the result of a series of duty trials recently 
made by the author in the joint interest of the 
ipe-line management and the makers of the pump. 

he station is provided with eight boilers, six of 
which are in use at one time to supply steam to 





operate the pumping engine, an independent steam 


feed pump, a small engine operating a dynamo, and 
for heating the telegraph office and engine-house. 
The air pumps are operated by direct connections 
from the crossheads. All of the cylinders are 
steam-jacketted, and the steam condensed in the 
jackets is returned to the boilers by an automatic 
Pratt and Cady steam trap. 

One of the most ingenious pieces of apparatus is 
called a ‘‘ go devil,” which is allowed to travel 
through the oil pipe, to cleanse the interior of the 
latter of oil accumulations tending to obstruct the 
flow. The stop valves at either side are closed, 
and then the oblong manhole plate removed. The 
instrument is then laid in the pipe, the cover re- 
placed, and the valves opened. The current of oil, 
which travels at the rate of about three miles an 
hour, pushes the ‘‘ go devil” along, and also revolves 
it with sufficient force to cause the bent steel 
knives, near its upper end, to cut all residue off 
the interior of the pipe, and thereby prevent undue 
expense of power in pumping theoil. The instru- 
ment creates an audible buzzing sound, which, 
together with the fact that its arrival is anticipated 
by telegraph notice, enables it to be caught at the 
next station, or as soon as it arrives at the proper 
depét. 

The special preparations for the test in the 
accounting arrangements for feed water and fuel 
were described, and the installation of the Barrus 
calorimeter and the stroke register detailed. A 
Crosby indicator was fitted to the pump cylinders, 
pressure being communicated through the medium 
of amass of cylinder oil. As no mercury column 
exists which affords a means of calibrating pressure 
gauges to pressures as high as 900 lb. per square 
inch, this indicator was the sole basis of oil pres- 
sure measurement available, and the several Bour- 
don gauges used for recording the oil pressure were 
all referred to this instrument. The steam in- 
dicators were calibrated from 27 in. of vacuum to 
20 lb. above the atmosphere, with mercury columns, 
and for higher pressures, by means of the ‘‘ dead- 
weight test-plate” of the Utica Gauge Company. 
In the course of the experiments seven Ashcroft 
indicators and one Thompson indicator were used. 
The boilers were of the return tubular type with a 
grate surface of 28 square feet each, and a total 
heating surface of 906 square feet. The engine 
was of the tandem compound type, with a receiver 
between each pair of high and low cylinders, the 
steam being heated while passing through the re- 
ceiver by contact with a nest of piping filled with 
steam at boiler pressure. Both the barrels and 
heads of all cylinders were jacketted with steam 
taken directly from the boiler. Steam for the 
jackets and the reheater in the receiver was taken 
from the mein steam pipe by a 1} in. pipe, leaving 
the bottom of the latter immediately under the 
main throttle valve. The pump plungers were of 
the outside-packed style, working through stuffing- 
boxes packed with rubber and hemp. 

Four boiler tests were made, two with pea 
and two with anthracite coal, showing with pea 
coal 5.6 lb. and 6.2 lb. of coal consumed per 
square foot of grate per hour and 1.77 lb. and 
1.891b. of water evaporated per hour per square 
foot of heating surface from and at 212 deg. Fahr. 
The anthracite trials gave 6.0lb. and 7.1 Ib. 
of coal per square foot of grate per hour and 1.88 lb. 
and 2.25 lb. of water evaporated per hour per 
square foot of heating surface from and at 212 deg. 
Fahr. No attempt was made to adjust the engine 
especially for testing. It was run under exactly 
the conditions of its operation for the past six 
months, without any extra attendance or care. No 
test was made to determine the leakage of the valves 
or pistons. The results are summed up in statistics 
giving the showing on forty-seven different points 
touching the engine’s economy, and by indicator 
cards and a graphical chart of the performance. 
Consideration is also given the determination of 
the slip of the pumps and the behaviour of the 
engine without steam in the jackets and reheaters. 
The author concludes that an evaporation greater 
than 101b. per pound of coal, under working con- 
ditions, could easily be obtained from the boilers 
with the best bituminous coal. The average 
economy of the engine is represented by the state- 
ments. The steam consumed per hour per horse- 
power, pump end, is 17 lb. ; the steam con- 
sumed per hour per horse-power, steam end, is 
16.4 Ib. 

Three other papers, ‘‘On a Blast Furnace Blow- 





ing Engine,” by F. W. Gordon ; ‘‘ On Experiments 
with a Screw Bolt,” by James McBride ; and on 
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SLUICES AT WEAVER MOUTH ; VIEW FROM ESTUARY SIDE. 


** Mechanical Stokers,” by W. R. Raney, completed | mind to see their shops and to enjoy the sight. | obviates waste and the animosity of 


this very full and interesting meeting. 
Fina Excursions. 

After the usual votes of thanks came the excur- 
sion for which the visit had been planned, viz., the 
trip to Rocky Point. 

The Society embarked on a fine boat and were 
soon conveyed down the beautiful Nanagansett | 


We then went to Pawtucket by train, and examined 
the pumping stations, whose engines had been 
carefully tested by Professor Denton, and whose 
| report onthem had formed thesubject of an interest- 
|ing paper and of a still more interesting discussion. 
| The rain prevented visits to the industries of Paw- 
tucket, and we lost a chance of witnessing how 
nicely and completely the Pawtucket Manufactur- 


petty com- 
| petition, which is, with merchants, the excuse 
|of conscience for doubtful practices. In co-opera- 
'tion there can be no individual advantage, all 
;must participate. Mr. Holyoake draws a vivid 
picture of the expense involved in furnishing and 
/maintaining 100 provision shops where one large 
‘store suftices. The saving is put at 84 per cent., 
/even allowing for a very large store. This money 


Bay to the locality. Seated under a huge pavilion, | ing Company could turn out bolts of every descrip- | is lost to the State, for it might be more rationally 
the Society partook of an old-fashioned Rhode | tion with cold punched, chamfered, and trimmed | employed. Besides, the tendency in the hundred 


Island clam bake, similar to the one enjoyed at the | 
Squantum Club, except on an immense scale, 
There were many fires and hundreds of bushels of | 
clams. It was a thoroughly delightful occasion, 
and well worth a trip from England to enjoy 
(readers of ENGINEERING, makea note here). After 
this the party were taken to Newport and shown 
some torpedo practice ; also exhibitions were made 
by that celebrated Herreshoff boat the Stiletto, 
which ran around our boat while we moved at full | 
speed, as though we were at rest. | 
The next day the party visited the Corliss Engine | 


Company’s works, hitherto closed to visitors, and | 


nuts; but this did not prevent that hospitable com- 
pany from presenting each man with a pretty 
souvenir cuff button made from rods } in. in dia- 
meter in the shape of a nut on one side, and a bolt 
and nut on the other connected by a link. We 
shall preserve them, and with them the thought 
of the kind attention. 


LITERATURE. 
The Co-operative Movement To-day. By Grorck JAcoB 


—— London: Methuen and Co., 18, Bury-street, 








it would have been a wise action on the part of |Tu1s work, the second of the welcome series on 


their owners to have closed them on this occasion. 
If there was anything worth seeing it was carefully 
hidden in a part of the shop we were excluded 
from, but the writer is of the opinion there was 
very little of interest in the place. 
were dingy, ill-lighted, ana had a general ‘‘ gone 
to seed” look. The machinery was twenty-five 
years behind the age, and required renewing. As 
an evidence the writer saw no power cranes, 
nothing but the old-fashioned jib, and in the boiler 
shop one steam rivetter tended by six men, who 
seemed to be afraid of it. The condition of this 
shop was so marked as compared with the others, 
as to be painful. Next to it was the Rhode Island 
Tool Company’s Works, where everything was 
going in good shape and with a snap to it. 

A nice lunch at the American Ship Windlass 
Company's works put us in a pleasant frame of 


The shops | 


| ** Social Questions of To-day,” records evidences 
|of the value, growth, and extent of co-operation 
|in the distribution of commodities, gives an expo- 
| sition of the original aim of co-operative industry, 
and affords an idea of an extensively entertained 


conception of its ultimate outeome—the raising of | 
a class ‘‘ capable of controlling their own means of | 


support.” There is now happily no need to defend 
distributive co-operation, for united effort must ever 


be valuable. Economy, according to Ruskin, consists | 


in applying labour rationally, in preserving its pro- 
duce carefully, and in distributing it seasonably. 
Centralisation, a great tendency of our times, 
secures all of these desiderata, for in the aggregation 
of many small factories into one large concern 
labour may be more advantageously distributed, 
incidental charges saved, and the preservation 
and distribution of products arranged better. It 


|shops is to overstock, and thus the produce of 
labour is not preserved carefully, nor distribution 
affected seasonably. Of course, the private mer- 
ichant has a grievance, but surely the resources of 
our country may provide for the utilisation of his 
|talent in a virgin field, more particularly as the 
|money saved means a higher general status of 
| living, a greater demand for all commodities, and, 
| therefore, for all labour. 

| There is, as we have said, no question of the 
| success of distributive co-operation ; the purchaser 
| has confidence in the quality of goods—a fulfilment 
|of the purpose to conduct trade without fraud 
/or meanness should beget this confidence ; there 
|is no underselling. Evidence of this success is 
|indicated by the enormous growth. There are now 
over a million members in 1515 societies, having a 
'share capital of over 11 millions sterling and a loan 
capital of 24 millions. The annual business is 
40} millions, and only 5 per cent. is absorbed in 
trade expenses. The protits total over 3? millions 
or 94 per cent. of the business, or about 33.8 per 
cent. on share capital. But it is on the payments 
or purchases that dividend is paid, so that for each 
pound of purchases the member gets about 
ls. 1ld. The sales increase at the rate of about 
2 millions per annum, and in 26 years nearly 
40 millions have been distributed in dividends. 
Each member last year got over 3l. 10s., andas the 
stores aim at selling at market prices, this was 
‘* found money.” The members are encouraged to 
allow their dividends to lie in the society’s bank, 
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SLUICES AT WEAVER MOUTH ; LOOKING UP THE CANAL, 


where they accumulate at the rate of 5 per cent. 
per annum. Some figures are given as to the 
amount of money lying at the credit of members of 
the Oldham Society, and in from 8 to 9 years the 
gains of twenty members vary from 81l. to 2301., 
averaging 1301. 3s. As the author with uninten- 
tional humour puts it, a store is the only institution 
in whichthe more children a man has the richer he 


|is by convincing him that personal gain lies in the 


direction in which he is wanted to go. Many of the 
best leaders, Mr. Holyoake among the number, 
however, strive towards a higher ideal. With them 
co-operation is to work out the regeneration of 
society. Such is possible. The scheme differs 
from that of many Socialists, who wish to do all by 
Act of Parliament, as if by that means it were pos- 





becomes—that is if he is able to keep them! One|sible to change the spots of the leopard. The 
woman is said to have remarked that her children | fascinating features of co-operation are that it 
being hearty had eaten her into a house of her own! | desires to level up instead of levelling down, and 
Of course the wholesale societies, which buy in all | that it engenders self-help in the simplest form. 
the markets of the world, saving the middleman’s' A large percentage of profit is devoted to pro- 
profit, contribute very largely to this result. The | pagandist movements to educate the people to the 
total sales of the English wholesale to the retail ‘undoubted economy of co-operation, and thereby 
societies, in the 26 years to 1889, make up consider- | to secure their membership, which costs nothing. 
ably over 90 millions, with profits of 901,6701.,| Then the mere act of purchasing secures a certain 
which were paid to purchasing societies. In Scot-| measure of wealth. But true co-operators go 
land the purchasers in 21 years totalled 20 millions, |further. They believe with Owen, the Com- 
and the profits nearly half a million. munist, that men ‘‘ may be made good if they but 

This is the mercenary view of the subject. We |get the opportunity of intelligence and competence.” 
fear that it is also the most fascinating and that |They do not so much want a State-made world as 
which explains the rapid growth of the movement. |a ‘‘new moral world.” Their wish is to elevate 
But after all, the easiest way to win a man’sinfluence | mankind by improving the system. Consequently 





all societies lay aside a good proportion of profits 
for educational purposes. There are libraries, and 
each store generally becomes a type of guild. In- 
deed, as Lord Rosebery has put it, a store is a 
state within a state. But ‘‘dominion must be 
extended ere the opportunities of competence can 
be afforded.” Co-operators must extend their 
system to production, and ‘‘show how labour can 
be enfranchised, endowed with an equitable share 
of all profit which its strength or skill contributes 
to create.” The primary principle of course is 
profit-sharing. To this point the author devotes 
much attention. At present the cases of labour 
participating in profits in co-operative factories is 
on a wrong basis, according to the author. It 
seems that in most cases the labourer only shares 
at the same rate as the purchaser. It is difficult to 
conceive what share the purchaser has in making a 
profit on production. 

Mr. Holyoake lays down a general scheme as 
follows: ‘‘ Provision of 5 per cent. interest to 
capital, 10 per cent. for depreciation, and such 
allowance to the customer as may represent adver- 
tisement, are among essential trade charges. The 
surplus is the share of profit to labour, and no fur- 
ther appropriation should be made until labour 
receives 10 per cent. on its wages. Any surplus 
then existing must be divisible between labour, 
education, and a fund in reward of invention in 
such proportion as shall be deemed most conducive 
to the interests of the business.” This seems all 
right for an easy-going concern, like a boot manu- 
factory, clothing, hosiery, or even furniture ware- 
house, where the capital is found or borrowed at 
5 per cent. interest by the workmen, and where 
moderately good management will secure economy 
in the purchase of the raw material, and where a 
market is easily got in the retail stores. But it is 
not quite such plain sailing in a concern where the 
capital is not found by the workmen, or co-ope- 
rators, and where the products are of a nature 
requiring ingenuity in their design and construction. 
The contention is that all labour should share in 
profits, and share alone after a fair interest has 
been made, on the ground that all profit is made 
as a result of labour. Interest, we are told, is the 
rent of capital, wages are the rent of labour. 
Profit is made between them and should be divided 
between them. But in addition to interest capital 
seeks profit, and in like manner labour seeks profit 
in addition to wages. Capital is the lesser agent, 
but it has the better fortune. It neither thinks, 
nor feels, nor exerts itself. 

This is a very extreme view. In the first place 
all capitalists are not absentees. Such are the 
exception in industrial concerns. Of course where 
there is a limited liability company, as in the case 
of a co-operative society, the capitalists cannot all 
be identified with the business. They consequently 
appoint a manager as in the stores, we shall say at 
a salary according to his ‘‘ market value,” as Mr. 
Holyoake proposes to do in co-operative establish- 
ments, although it would be difficult to decide 
what that really meansin practice. But frequently 
he shares in the profits, as in many cases the 
success or amount of profit depends on the ability 
and watchfulness of the partner or representative 
of the capitalist in buying economically, in pre- 
serving the products of labour carefully, and in 
distributing them seasonably as Ruskin puts it. 
In a British shipbuilding yard where for some 
years no profit has been made, the shareholders 
are now enjoying the unusual happiness associated 
with dividend earning. The men have only 
worked as in past years ; but the management has 
been different. Profit, too, may be largely due to 
the design of the product, if it be an engine or 
mechanical contrivance or artistic production—we 
know of instances where better prices are given 
for products solely because of commendable features 
in design. Who can determine the share of the 
profit due to such influences? Certainly in such 
cases where the profits are influenced the gains 
should be shared with the designer. Again, profits 
are often affected by outside influences. The rela- 
tive failure of the European crops, and the surplus 
of grain in America, will result in large quantities 
being sent here, and consequently grain freights 
will be better, so that more profit will fall to the 
shipowner. The seamen work no harder than 
they did a year or two ago when grain was taken 
practically as ballast ; therefore, how do they con- 
tribute to the earning of the extra profit? Profit, 
too, may be debited with higher wages according 
to the market value of labour. A strike in one 
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district affects the price cf products in another. 
The Scotch blast furnacemen’s strike, for instance, 
resulted in Cleveland iron being dearer and giving 
more profit. So also with speculation. A ‘‘ corner” 
raises prices, but probably in the regenerated 
world there will be no speculation. Besides, there 
are instances where profit is not made. If all profit 
is made solely by the men then loss must be due 
to them, and if so would they share the loss under 
the new system? We do not argue entirely against 
the men enjoying such share of the profits as may 
be due to them in the joint operations of capital and 
labour ; but we cannot blind ourselves to difficulties. 
Besides, piecework at equitable rates is a fair 
method of rewarding extra diligence which is the 
principal contribution labour can make to capital, 
and in the great majority of cases piecework is 
possible. 

In co-operation there is great hope for the future. 
The actuating spirit is one of self-help, and _ its 
motive power economy and thrift. It strives after 
universal capitalism by making co-operators capi- 
talists by their own effort. But co-operators too 
often forget, and in his work Mr. Holyoake forgets, 
that denunciation of capital is not argument and 
can never help to influence the reflective reader. 
The vilifying of capitalists, apart altogether from 
its being just to the majority, can never do much 
good. It may excite to enthusiasm the ignorant, 
but the work before us is intended for all classes. 
Notwithstanding this blemish, it is worthy of being 
carefully perused, and to those desiring of inaugu- 
rating stores will be valuable. 
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MANCHESTER SHIP CANAL. 

On the Manchester Ship Canal there are about thirty 
flood sluices, four at Modewheel, four at Barton, 
five at Irlam, three at Latchford, two at Old Randles, 
ten at the Weaver, and tvo at Eastham. They are 
all 30 ft. in width, with the exception of those at 
Eastham, which are 20 ft., but vary in lift, those at 
Latchford, Irlam, &¢., being 20 ft., while those at the 
Weaver are 13 ft. We give on pages 382 and 383 engrav- 
ings of the Weaver sluices, and these may be taken 
as being generally representative of the type. These 
sluices are placed at the mouth of the River Weaver, 
and are for the purpose of controlling the discharge of 
the waters of that river to enable them to be dis- 
charged into the estuary of the Mersey at times 
similar to those at which such discharge took place 





before the construction of the Ship Canal works. 
There are ten sluices, each 30 ft. in width and capable, 
if occasion requires, of passing 50,000 cubic feet per 
second, 

The construction of the sluices, as well as of the 
foundations, aprons, and piers is somewhat out of 
the ordinary course. The whole area covered by the 
sluices, their abutments and piers, was inclosed by 
sheet piling 12 in. thick driven into the hard and 
strong clay which forms the base for the foundations. 
The space so inclosed was subdivided into cells or 
compartments by cross rows of similar piling under 
the centre line of each pier, the whole of the sheet 
piling being left sufficiently long to act as a half- 
tide dam, thus enabling the work to proceed without 
recourse being had to cofferdams. Excavation then 
proceeded until the clay level was attained and the 
whole area was filled in with Portland cement con- 
crete. A platform was thus formed upon which steel 
caissons were placed over the cross lines of sheet 
piling in such manner that the rows of piling acted as 
continuvus dowels in the centre of each. The cais- 
sons are each 36 ft. long, by 9 ft. wide, by 9 ft. deep, 
and are of the same form or plan as the piers carried 
by them, the height of which is 25 ft. The caissons 
are constructed of steel plates joined with angles, 
having steel roller beams as stiffeners. The caissons, 
when placed in position, were filled up with concrete, 
and upon them the remaining portions of the piers 
were constructed, the semicircular ends being built of 
ashlar and the intervening portion made up of Port- 
land cement concrete, faced with brickwork. Upon 
these piers the superstructure shown on the en- 
gravings ‘was erected to carry the girder bridges be- 
tween each pier. 

The opening machinery of the sluices was erected 
on the girder bridges. The sluices have an edge 
almost as sharp as a knife, which rests on a planed 
steel sill. They are of the rolling type (Mr. F. G. M. 
Stoney’s patent), are fully balanced, are raised by 
gearing, and were constructed by Messrs. Ransomes 
and Rapier, of the Waterside Works, Ipswich. Mr. 
Stoney’s arrangement is well known and need not be 
described in this article. The friction, which in ordi- 
nary sluices requires great power to overcome, is almost 
completely eliminated by the free rollers, Indeed, it 
has been found that there is no appreciable difference 
in the power exerted by a man in lifting the sluices, in 
free air—before the water was impounded at the 
Weaver—and that required to raise them now that 
there is a differential head of over 10 ft., and con- 
sequently a load of about 45 tons of absolute statical 
pressure upon them. The long parallelograms shown 
in the engraving are the steel boxes provided for the 
purpose of balancing the sluices, and are filled with con- 
crete so as to give the requisite weight. The balance 
weights are attached to the sluices by double steel 
ropes at either end carried over large sheaves, and 
the multiplying gear provided is such that one man 
may easily lift a sluice with its hydrostatic load. 








PORTLAND CEMENT IN AUSTRALIA. 
To THE Eprtor oF ENGINEERING. 

Srtr,—Many attempts have been made during the past 
four years to manufacture Portland cement in these 
colonies, but the success has been very indifferent, and it 
is only within the past eighteen months that it has been 
yroved to demonstration that Portland cement of the 

st quality can be produced in Victoria, and that it can 
be made at a price which is remunerative to the manu- 
facturer, although he has at present to compete with the 
imported article, cement being admitted duty free in 
Victoria, the home of protection, but is in the neighbour- 
ing colonies subject to an import duty of 2s. a barrel. 

The gentleman who has inaugurated and is successfully 
carrying on the manufacture of cement in Victoria is 
Mr. David Mitchell, who is one of the most influential 
and certainly one of the largest building contractors in 
Victoria, he having built the Scotts Church, Collin’s- 
street, the Exhibition buildings; Prell’s eight-storied 
building, Queen-street; the ‘Pines Hotel; Sargood, 
Butler, and Nichol’s warehouses ; the National Bank and 
the New Zealand Loan, and M. A. Co.’s, Limited, large 
warehouses with 44 acres of floor space, and many other 
large buildings in and around Melbourne. 

The works are situated at Burnley, a suburb of Mel- 
bourne, where Mr. Mitchell has had for some years ex- 
tensive workshops for the treatment of wood and iron, 
and had natliahed large brick works. He also possesses 
on his estate at Lilydale (23 miles from Melbourne) a 
magnificent quarry of limestone from which he supplies 
the best quality of lime used for building purposes, and 
upon the same estate he obtains the clay necessary for 
manufacturing his cement. 

It is now two years since Mr. Mitchell commenced 
making cement, and he obtained an expert from England 
to assist him in his manufactures, which are carried out 
in the following manner : 

The lime, which comes from Lilydale, after being care- 
fully ground, is conveyed with the proper quantity and 
quality of clay required into a wash mill, where it is 
converted into ‘‘slurry.” From thence it is carried by 
elevators to the drying floors, where it remains for about 
thirty-six hours to dry. It is then removed to the kilns 
where it is burnt. There are eight of these kilns at pre- 
sent erected and more are being built. After theclinker 





is withdrawn from the kiln over which it has been 
burning for two days, it is conveyed to the grinding mills 
and by elevators into a circular sieve of 2500 meshes to 
the square inch and to the cooling chamber from whence 
it is filled and weighed in casks. The storage sheds 
hold about 10,000 casks, each containing about 400 Ib. 
The testing-room 4s properly fitted with testing 
machines and other requisites. 
he limestone contains 96 per cent. of pure carbonate 
of lime, and the clay has been analysed by Mr. J. Cosmo 
Newberry, Government analyst of Melbourne, who has 
forwarded the following particulars : 


‘*Museum Laboratory, June 4, 1890. 
Ne Per cent. 
Silica ... oe a PP me ves 67.92 
Alumina ... ae es ‘ies ie 21.72 
Oxide of iron (FO)... es a oS 3.72 
Lime (CO) ... as an ore a3 0.62 
Magnesia... Ses ees ae sis 0.66 
Water cae = sa we eee 4 80 
Unestimated and loss... ae ee 55 


100.00 
Of the silica in this sample 5.5 per cent. is present as 
free from free sand and grit.” 

The cement made is of excellent quality and stands the 
‘pat test” well, showing no signs of blowing or hair 
cracks. Samples are being continually taken from the 
bulk and tested, and subjoined are some tests made by 
Mr. Geo. Duncan, C.E., engineer to the Melbourne 
Tramways Trust. 

** Melbourne Tramway Trust Portland 
Cement Testing-Room. 

‘* Mr. David Mitchell. 

** Result of tests and report of the engineer on a sample 
of Portland cement, ‘Emu’ brand, received from Mr. 
Mitchell’s cement works. 

“Specific gravity 3.08 per cent., percentage of water 
used in gauging 27 per cent.; residue per cent., after 
sifting through sieve No. 50 x 50=4.7 per cent. 


Result of Seven and Fourteen Days’ Test. 
Seven Days, Neat Cement. 
in, b. 
1 briquette broke at 556 
1 ” ” 5 7 
” ” 572 
” ” 575 
ss 3 581 
co i oe 569 
‘* Average tensile breaking strain per square inch =563 Ib. 
Neat Cement, Fourteen days. 
No. i 1 


A 
2 


OF ON 


n. : 
1 briquette broke at 671 
1 ” ” 652 
” ” 652 

” ” 769 

° ” ” 690 
12, ve Ke a 027 

‘* Average tensile breaking strain per square inch= 
657 1b f 

(Signed) **G. S. Duncan, Engineer. 

“ July 2, 1890.” 

The briquettes tested by myself were allowed to remain 
twenty-four hours in air before being placed in water, and 
were composed of neat cement, 1 part of cement to 1, 2, 
and 3 parts of sand respectively. 

The sand used was not that known as “‘ standard ” sand 
or ‘‘ground quartz,” but the ordinary sand used in Mel- 
bourne for building purposes, which was carefully washed 
and rendered free from loam and earth, then dried and 
passed through a 400 mesh to the square inch sieve, and 
caught on a 900 mesh sieve. Proper precautions were 
taken in filling the moulds to prevent air bubbles, and 
the briquettes were allowed to remain in water until they 
were tested, after being first exposed to the air on a non- 
absorbent bed for twenty-four hours. 

The colour of this cement is extremely uniform, and is 
a light grey. 

The subjoined tests were made by the writer on the 
dates mentioned, and the results may be considered to be 
very satisfactory. 

Colonial Cement.—Tests made of Portland cement 
manufactured by Mr. David Mitchell, at Burnley, near 
Melbourne, Victoria. Each briquette was 1 in. square in 
section at the smallest part made upon non-absorbent 
beds, and after being in air twenty-four hours, was with- 
drawn from the moulds and kept under water until the 
moment of testing. The machine was a double lever 
automatic machine. Water used for mixing 20 per cent. 
Temperature from 60 deg. to 65 deg. : 

61, Queen-street, Melbourne. 
Neat Cement. 
| | Breaking Strain 
Date of Testing. | Age. | in Pounds per 
| | Square Inch. 





State of Mixing. 





May 19,1890 ~—..| May 23, 1890 + | 340 
» 9, 1800 ..| 4, 16, 1890 xe 445 
3 eee me 530 
..| April 26,1890... | 480 
.| June 6, 1890 “ | 
oc} os  & 2600 
.| May 23, 1890 
© 23, 1890 
..| dune 6, 1890 
»» 22,1890 ..] ,, 6, 1890 
February 10, 1890 | April 19, 1890 
11, 1890 | May 16, 1890 
10, 1890 | ,, 16, 1890 
a » 16, 1890 
7, 1890 | ,, 28, 1890 
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One Cement to One Sand. 
.-| May 23, 1890 at. & 4 280 
One Cement to Two Sand. 


Mar. 26, 1890 


May 22, 1890 --| June 6, 1890 15 275 
» 22,1800 ..| ,, 6, 1890 15 | 275 
Mar. 26, 1890 . April 20, 1890 30 275 





One Cement to Three Sand. 


May 9,1890  ..) May16,1890 ..| 7 200 
gS ee See a 172 
5» 22, 189) ..| June 61890...) 15 196 





22, 1890 ee 61890 ../ 15 215 


i 





a Pats were made from cement taken hot from the mill, placed 
in water after setting, and shows no signs of cracking or blowing. 
June 7, 1890. (Signed), H. C. Mais, M.Inst.C.E. 

The tests adopted by the Government of New South 
Wales in the Public Works Department are as follows : 


Pounds per 
Sq. In. 
Neat cement after 3 days must stand ... 250 
” ” 7 ” ” ote = 


” ” 28 ” ” ene 
1 of cement and 8 of sand after 7 days ... 90 
oe <a » 28 ,, 170 to 200 

The Victorian Public Works Department tests for 
cement are as under : 

Melbourne Water Supp’y.—Colour to be a dull grey. 
The cement must be ground to pass through a sieve of 
1600 meshes to the squareinch without residue. It must 
weigh at least 87 Ib. per cubic foot filled from an inclined 
shoot without shaking. Neat cement after 7 days must 
stand 400 !b. per square inch. 

The Metropolitan Board of Works recently appointed 
have issued the following : 

Cement must have the constituents and proportions 
as stated hereunder, viz.: 


Per cent. 
Lime se Sia at se a 52 to 60 
Silica... wii ous ae ae 20 5, 2 
Alumina ... sea ae ae eae 5,. 10 
Oxide iron not more than _... sc 6 
Magnesia “a Pee sa 3 
Sulphurie acid ,, 2 


To be finely ground and capable of passing through a 
sieve of 2500 meshes to the square inch and with not 
more than 10 per cent. residue. Specific gravity must 
not be less than three, and when mixed neat must stand 
after seven days under water 350 lb. per square inch, after 
28 days under water 5001b. per square inch. The ad- 
hesive strength is tested by cementing two pieces of 
ground glass together (Mann’s test), and must not be less 
than 55 lb. per square inch after seven days’ immersion 
in water nor less than 75 1b. after 28 days. 

The South Australian tests under the writer when 
he was engineer-in-chief were: Neat cement after seven 
days must stand not less than 400 lb. per square inch. 
Neat cement after 28 days must stand not less than 
500 1b. per square inch. One of cement to three of sand 
after 28 days must stand not less than 390 lb. per square 


inch, 

The brand adopted for Mr. Mitchell’s cement is the 
“Emu.” 

If you have not already noted it, there is a very good 
article in Engineering News (America), January 3, 1891, 
‘*On Cement Testing in the Laboratory of the St. Louis 
Water Works Extension, U.S.A.,” by Mr. S. B. Russell, 
C.E., wherein he describes the mixing machines he used 
and an adaptation of a German design of a “‘ trip” hammer 
with a plunger to secure uniformity in filling the 
briquette moulds, but I think the clip used is the best 
yet brought forward, and insures uniformity of grip and 
pull upon the specimen. 

I am, yours faithfully, 
H. C. Mars, M. Inst. C.E. 

61, Queen-street, Melbourne, July 15, 1891. 





SANITARY SCIENCE. 
To THE Eprror or ENGINEERING. 

Sir,—I do not think that the statements contained in 
your correspondent’s letter under the above heading in 
your last issue should be allowed to pass unchallenged. 

It is unfortunately true that thousands of lives are 
annually sacrificed to preventible disease due to imper- 
fect sanitation, but surely the statement that ‘‘ we are 
drifting hopelessly, or from bad to worse,” is not war- 
ranted by facts. 

If Mr. Garrett refers to the last report of the Registrar- 
General he will tind that the annual death-rate from 
zymotic or preventible disease exhibits a continual de- 
crease all through the groups of years given from 1861 to 
1889, and this practically represents the period during 
which sanitary works have been undertaken and carried 
out. 

During the five years, 1861 to 1865, the annual death- 
rate from these diseases per million persons living in 
England was 3388.8, while in the last period, four years 
from 1886 to 1889, this rate fell to 1528.6, showing a dimi- 
nution of nearly 55 per cent. 

Taking the average population during the first period 
at 20,625,855 persons, the total deaths annually from 
these diseases during this period was 69,896, while 
during the latter period, with a population of 28,440,538, 
the annual deaths numbered 43,474, whereas if the 
death-rate had remained the same as during the 
first period the number would have been 96,379, thus 
showing an annual saving during the last four years given 
of 52,905 lives, due to improved sanitation. 

. These results have been obtained chiefly by sanitation 
in the cities and large towns of the country. Very much 
still remains to be done, and when the smaller towns and 








villages are furnished with proper water supplies and 
sewage works, the figures will become more satisfactory 
still. The figures quoted give only the loss to the country 
by actual deaths ; what pain, sickness, and loss have been 
saved, and is still possible to be saved, is now only a 
matter of conjecture, but the Notification of Diseases Act 
when thoroughly adopted, will afford an index to this 
part of the question. 

The pollution of our rivers is a great and growing evil, 
but it cannot be entirely attributed to sewage ; where it 
is so attributable, it is due to the absence rather than the 
presence of properly designed and managed sewage works 
and farms. 

Such works and farms are not the breeding beds of 
disease your correspondent so graphically describes ; in 
fact the ela on them are conspicuously healthy, and 
the vegetation grown on the farms is largely used through- 
out the country. 

In the scheme which Mr. Garrett proposes I do not 
think he can have considered the enormous difficulties 
and dangers to be surmounted in the conservation of 
excreta, &c., for a considerable length of time, the distri- 
bution of the necessary earth, and in the collection, 
transmission, and utilisation of the contents of the earth 
closets, &c., difficulties which are causing towns which 
have adopted similar systems to abandon them in favour 
of the water carriage system, which enables the sewage to 
be at once removed from the place of production and 
treated while fresh (and this is one of the great secrets of 
success in sewage engineering) at the outfall works, He 
also appears to have omitted to notice that the system he 
recommends for the treatment of the slops and surplus 
water is exactly that carried out with the whole of the 
sewage ona good sewage farm. 

In the end of his letter I am sorry to see that he falls 
into the old error, which has probably done more than 
anything else to retard the adoption and spoil the proper 
working of sewage works and farms, that is that ‘‘the 
value of the manure would probably cover the cost of 
working.” 

Sewage should be looked upon as a waste product to be 
got rid of in the most satisfactory manner available at 
the least possible expense. Any other way of approach- 
ing the subject will only result in failure and disappoint- 
ment. 

Yours faithfully, 
Srpney R. Lowcock. 

35, Waterloo street, Birmingham, September 30, 1891. 





ATLANTIC LINERS. 
To THE EpitToR OF ENGINEERING. 

S1r,—While your correspondents are still somewhat 
acrimoniously disputing the respective merits of the 
White Star and Inman boats the daily papers have again 
announced a record trip for the German-built and Ger- 
man-owned Fiirst Bismark. I cannot remember the 
exact distance of the Southamptom passage, but it is 
evident that this ship has beaten nearly everything, if 
not everything, that has been done from Queenstown. 
It is somewhat melancholy to think that we bave perha 
lost our sea supremacy at the same time as we undoubtedly 
have been beaten in railway records, 

With regard to the latter your interesting article on 
page 360 this week omits to mention the coal consumed 
by the American locomotives when doing this magnifi- 
cent run; to Englishmen the figures I have no doubt 
would be startling. 

Indee¢t we may console ourselves that in economy of 
fuel both on sea and land we are still ahead of all com- 
petitors. 

Tam, Nir, yours obediently, 

September 28, 1891. W. B. THompson. 





To THE Epitror or ENGINEERING, 

Sir,—In your issue of 25th inst. your correspondent 
“White Star” refers to the forced draught fitted in the 
Teutonic and Majestic as being a modification of my 
system. I have to state that these steamers are fitted 
with my system ‘‘pure and simple.” It is the case that 
in a letter written about two years ago, in referring to the 
Teutonic and Majestic, [mentioned that the builders had 
altered some minor details which I believed would have a 
somewhat disadvantageous effect. At the same time it 
must be remembered these two steamers had not taken 
the high position in regard to speed that they now hold. 
In this same letter I expressed my assurance that they 
would ultimately attain the highest position in regard to 
speed. 

Yours faithfully, 
JAMES HowDEN. 
8, Scotland-street, Glasgow, September 29, 1891. 








REFRIGERATING MACHINERY. 
To THE Eprror oF ENGINEERING. 
Sir,—We have read with great interest the letter of 
your correspondent ‘‘Nellikuppam,” in your issue of 
25th inst. ‘*Nellikuppam” wished some information 
from the subscribers to your paper as to their opinions 
about the various systems of refrigerating machinery in 
order to compare these. ‘‘Nellikuppam” informs you 
of the points on which he has especially fixed his atten- 
tion and gives by weight the quantity of liquids, am- 
monia, sulphurous acid, or carbonic acid which according 
to him seem necessary for each type of engine. 
It seems to us that this calculation does not lead to the 
result at which ‘‘ Nellikuppam” wishes to arrive. 
The following are the points which may guide a pur- 
chaser of refrigerating machinery : 
1. The temperature which has to be obtained. 
2. The — (quantity of coal, water, and chemical 
products required). 





3. Ease in installation and management, repairs. 

4. Local conditions. 

We cannot enter into theoretical discussions of the 
efficacy of refrigerating machinery; it would take too 
much space here; the figures can only be determined by 
scientific tests over some period, with the aid of special 
methods, apparatus, and measures, which vary accord- 
ing to the system which has to be tested. 

As far as we know such experiments have not yet been 
made. The so-called comparative tests made by the Poly- 
technical Society of Munich, from 1883 to 1887, gave, as 
regards efficacy, none but very doubtful information. The 
bad results obtained not only depend upon the method of 
measurements adopted by the commission, but also on 
the way in which the experiments were conducted. 

For instance, the machines to be tested were of ve 
different capacity, the steam was generated in boilers with 
widely varying evaporating power ; finally the tests have 
not been made simultaneously on all the competing types 
but over a period of four years in different places and 
under different conditions as regards the temperature cf 
the surrounding atmosphere out the condensing water. 

It further requires mentioning that in the Munich tests 
the machine, which was said to be a Pictet machine, had 
neither been designed nor built by the sole owner of the 
Pictet patents, which is the Cie. Industrielle des Procédés 
Raoul Pictet, Paris. 

It would be a mistake to consider the results obtained 
by this machine to be correct. If ‘‘ Nellikuppam ” will 
kindly give us exact information as to the work which 
his refrigerating plant will have to do, and under what 
conditions it will work, we shall be glad to give him the 
benetit of the experience we have had up till now in this 
matter. 

We beg to inform your correspondent that we are no 
makers of refrigerating engines, but that we have placed 
engines of different systems in Europe and in the colonies, 
like for instance Java, and we have been able to appre- 
ciate the various systems under various climates and for 
various work. 

We shall be obliged to you for the insertion of our 
reply to your subscriber ; we beg you to excuse the mis- 
takes in this letter, as we are not entirely acquainted with 
the English language. 

. Your obedient servants, 
Paris, Sept. 18, 1891. J. and O. G. Prerson. 





To THE EpiTor or ENGINEERING. 

Srr,—In my letter under the above heading appearing 
in your issue of September 25, the 80 deg. Fahr. of the 
second paragraph should be read as 86 deg. Fahr., asit 
is to this temperature the tensions are referred, and in 
which I am particularly interested. 


September 28, 1691. NELLIKUPPAM. 





15-TON STEAM CRANE, 

To THE EpiToR OF ENGINEKRING. 
_ Str,—The 15-ton steam crane illustrated in last week’s 
issue of your paper is a very fine example of modern 
steam crane building, and as it is capable of doing “‘a 
very considerable amount of shunting work ” should fill a 
long-felt want not only among steel works, but in large 
works of all kinds. 

The crane is on four wheels ; it would be interesting to 
know the wheel base, the weight in working order, and 
the gross load it will haul, and at what speed—say in the 
— shown in the engraving with the boiler and 

alance weights over the undriven axle, 

In locomotive engines with cylinders 12 in. and 20 in. 
a fair average heating surface is 400 ft.; will Messrs. 
= and Pitt say what is the heating surface in their 

viler ? 

There is one part of this crane referred to, but not 
described, ¢.¢., the centre post, and the arrangements for 
passing the steam and exhaust pipes, the rod controlling 
the locomotive cylinders, and the rod applying the brake ; 
a sketch showing this and the arrangement allowing the 
crane to revolve round them would I venture to think be 
of very general interest. Yours faithfully, 
September 29, 1891. A. B. 

[Possibly Messrs. Stothert and Pitt will supply the 
information for which our correspondent asks. We may 
point out, however, that there is no occasion whatever 
for a crane employed occasionally for shunting work to 
have the same amount of heating surface as a locomotive 
with the same-sized cylinders employed continuously for 
train haulage.—Eb. HE.) 





SURVEYING RIVER BEDS. 
To tHE Eprror or ENGINEERING. 
Srr,—Reference is made in your issue of August 7, to 
‘an ingenious instrument by means of which the profile 
of a river bed can be taken automatically from a boat 
at the rate of 3# to 6} miles an hour, has been invented 
by a German engineer, Mr. Stechner.” In connection 
therewith, permit me to state that I invented and used 
exactly the same arrangement as far back as 1882 in con- 
nection with channel dredging under my charge. 
I may add that instead of using a recording drum I 
used a vernier, and pointer or hand. 
Your obedient servant, 
Jno. R. ARNOLDI, 
Mechanical Engineer. 
Ottawa, Canada, August 29, 1891. 





DRAIN GAUGING MACHINE, 
To THE EpitTor oF ENGINEERING. 

Str,—Can any correspondent advise of the maker’s 
name and address of such a machine? It is for the 
pee of measuring the outflow from agricultural —_ 

rains, ~ B 
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THE SPACING AND CONSTRUCTION OF WATER-TIGHT BULKHEADS. 
(For Description, see Page 392.) 
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TRIPLE-EXPANSION ENGINES OF THE CASTLE qf 


CONSTRUCTED BY MESSRS. BARCLAY, CURLE, Anp a 
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NERS “DOUNE CASTLE” AND “LISMORE CASTLE.” 


LIMITED, SHIPBUILDERS AND ENGINEERS, GLASGOW. 


iptinge see Page 387.) 


| 


UHM «Il s 


MN 
tH 























ae 


Q 


ed 


| 
a lel tel 
aj ed 





























Oct. 2, 1891.] ENGINEERING. 








387 








THE CASTLE LINERS “DOUNE CASTLE” AND 


“LISMORE CASTLE.” 


CONSTRUCTED BY MESSRS. BARCLAY CURLE, AND CO., LIMITED, SHIPBUILDERS AND ENGINEERS, GLASGOW. 











































































































Fig. 3. Upper Deck 

















Fig. 4. Main Decx 
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In a recent number we referred to the great deve-| comfort and safety of all who travel by these steamers 

ee ner by» dessert ‘ae a ne a aoe for equally with those of the faster mail 
- | boats. 

cation between the Cape and the mother country. The | The principal dimensions of the two new steamers 
illustrations and descriptions of the Castle liner are as follows: Length over all, 410 ft.; breadth, 
Dunottar Castle and of the Union liner Scot, given in| 43 ft. 3 in.; depth, 31 ft.; and the gross register 
recent numbers, afford evidence of the desire of the tonnage of each vessel is 4050 tons. They 
two companies to meet this demand. In this issuewe are built beyond the rules of Lloyd’s Register, the 
give we of two other handsome steamers, material used for the hull being Siemens-Martin steel. 
= a e — eg and Lismore Castle, recently | They are constructed upon the cellular double- bottom 
rs chew — y — Barclay, Curle, and Co., principle, without any wells leading into the hold, and 

mite: Rare gt tl e Castle Mail Packet Com- | thus the maximum amount of safety is obtained. They 
pany. ile the Dunottar Castle takes the position | are divided into nine water-tight ore by 
of a eee —_ partes ~~ carrying only a | transverse bulkheads from the top of the double bottom 
proportionately small amount of cargo, the two most | tothe upper deck, and have two complete steel water- 
— — = to Pes up what i known as the | tight pr 8, in addition to vk Pt have powerful, 
intermediate combined passenger and cargo service | double-acting duplex steam pumps connected with an 
between London and the San via the Continent. The | elaborate system of piping, extending to double-bottom 








and bilges of the cargo holds. These pumps may be 
supplied with steam either from the main or donkey 
boilers. 

Each vessel has poop and after deck-houses com- 
bined, with a shade deck from side to side extending 
over a length of 78 ft., a bridge deck amidships, 
which, with a house forward and a shade deck from 
side to side over it, makes up a length of 134 ft. The 
after and bridge decks together have a length of 
212 ft. for p gers’ pre de (Figs. 2and 3). In 
addition each has top-gallant forecastle. A special 
feature has been made in placing the first-class accom- 
modation under the bridge deck and forward the ma- 
chinery, while the second-class is placed under the after 
shade deck (Fig. 3). The third-class passengers have 
excellent accommodation under the main deck aft and 
the remainder of the ’tween decks will be available for 
emigrants or troops (Fig. 4). Special care has been 
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given to light and ventilation for all classes of pas- 
sengers. The accommodation is for thirty first, forty- 
two second, and seventy third-class passengers and 
800 emigrants or troops. There are ladies’ boudoirs, 
smoke-rooms, and chart-rooms. The upholsteringand 
decoration are very handsome, the windows in the 
staircase and the saloon being richly coloured with 
views of the castles and features of the nationalities 
from which the vessels take their names. f 

The lighting is by electricity, the plant having been 
supplied by Messrs. Siemens Brothers, while the 
dynamosare driven by Allen’s direct-acting compound 
engines. The installation includes masthead and 
signal lights, diving and search lamps. The engines 
work at 200 revolutions. Electric bells are fitted 
throughout the vessels. Messrs. Haslam, of Derby, 
have supplied refrigerating engines to give 8000 cubic 
feet of cold air, and the engines are connected to two 
coldchambers. For the auxiliary machinery, winches, 
pumps, windlass, and steam capstans, there is, in each 
ship, a large multitubular boiler, with separate air and 
circulating pumps, so that all the auxiliary machinery 
is independent of the propelling engines and main 
boilers. 

Each vessel is fitted with triple-expansion three- 
crank engines, of which engravings are given on our 
two-page plate. The diameters of cylinders are as 
follow ; High-pressure, 294 in. ; intermediate, 48 in. ; 
low-pressure, 78 in.; the stroke being 54 in. The 
working pressure is 160 lb. per squareinch. The high- 
pressure cylinder is fitted with a piston valve taking 
steam at the middle and exhausting at both ends. The 
intermediate cylinder has the usual double-ported 
slide valve, and the low-pressure cylinder a double- 
ported slide valve, Thom’s patent, placed at the back 
of the low-pressure engine and worked by a strong 
cast-steel lever, thus reducing the over-all lengths of 
the engines and making a very compact design, The 
reversing gear is Brown Brothers’ steam and hydrau- 
lic type, with hand gear combined. ‘The steam 
supply is regulated by a double-beat stop valve worked 
from the starting platform, while there is a separate 
throttle valve, worked by Dunlop’s governor. The 
whole of the shafting, including crank and tail shafts, 
has been made by Messrs. Vickers, Sheffield. The 
crankshaft is built up and arranged in three separate 
and interchangeable pieces bolted together. The air, 
circulating, feed, bilge, still, and sanitary pumps, are 
all worked by levers driven off the crosshead of the 
intermediate pressure engine, and are all arranged to 
give easy access for working. Besides these pumps 
there are fitted a large pump and feed heater, both by 
Messrs. Weir. There is a centrifugal pump by 
Tangye for ballast tanks, and it is also arranged to 
draw from the sea and discharge sufficient water 
through the condensers to enable the engines to run at 
full speed in the event of the ordinary circulatin 
pump giving way. A large suction valve is also fitted 
to draw water from the bilges in the event of a leak. 
A duplex auxiliary pumping engine is fitted to feed 
the main and donkey boilers and to circulate water in 
getting up steam in the main boilers, to supply water for 
deck service, and pump out bilges and ballast tanks 
when the centrifugal pump is not available. A Weir’s 
evaporator is fitted, to make about 14 tons of fresh 
water per day for the boilers, and in addition it has a 
connection with two large Chaplin’s distillers so 
arranged that the steam evaporated from the sea 
water can be used as drinking water. Steam engines 
are fitted for hoisting ashes in each stokehold. 

Steam is supplied to the engines by two steel multi- 
tubular double-ended boilers, each 14 ft. 9 in. in 
diameter by 18 ft. 8 in. long. There are six Fox’s 
corrugated furnaces in each boiler, with a separate 
combustion chamber for each furnace. There are thus 
twelve furnaces in all, each 3 ft. 4 in. mean diameter. 

The speed attained when running ‘‘ the lights” on the 
Clyde was 14.4 knots, the indicated horse-power being 
3250, and the number of revolutions 75. The propeller is 
of steel with four blades, the diameter being 18 ft. 
Gin. and the pitch 21 ft. 6in. The hull and ma- 
chinery of both vessels were built under the superin- 
tendence of Mr. John List and Mr. George Scott, the 
company’s superintendents in London, and Mr, 
Robert Munn, the superintendent in Glasgow. It is 
worthy of record, as showing the long business con- 
nection between the owners and builders, that these 
two steamers make up a total of forty ships and 
steamers that Sir Donald Currie and the lines with 
which he is connected have, from time to time, ordered 
of Messrs. Barclay, Curle, and Co. 





THE SWISS MAGAZINE RIFLE. 

We have already given descriptions of the English 
magazine rifle (the Lee-Speed),* the Austrian rifle (the 
Mannlicher),t the Belgian rifle (the Mauser)} and the 
German rifle,§ and now we continue the series by that 
adopted by the military authorities of Switzerland. 

* ENGINEERING, Vol. li., page 166, 
+ Ibid., page 265. 
+ Ibid., page 402. 
§ Ibid., page 576. 


It is the invention of Colonel R. Schmidt, director of 
the federal military factory at Berne. The most 
striking feature of the arm is the large number 
of cartridges that the magazine contains, viz., twelve. 
Accommodation is found for this large number, 
without the use of an unwieldy magazine by 
making them lie alternately right and left as in 
the original Lee magazine. In other words the width 
of the magazine is about one and a half times the dia- 
meter of a cartridge, and consequently it will admit 
a very considerable number without being of any great 
depth. The magazine is filled from packets of car- 
tridges, each containing six ; it therefore requires the 
contents of two packets to replenish it when empty. 
It can, however, be supplied with cartridges one at a 
time, like the Lee-Speed. By means of a “cut-off” 
the magazine can be put out of action, and the piece 
used as a single loader. Under these conditions the 
reserve remains untouched until the supreme moment 
of the attack, when a rapid stream of bullets can be 
poured out, Should the contents of the magazine not 
be sufficient a fresh supply can be inserted in eight 
seconds. 

The motion for operating the breech action is entirely 
rectilinear, as in the Mannlicher system. The bolt is 
simply pushed in and out, and is not rotated. The 
locking of the breech plug is effected at its rear end, 
at a very considerable distance from the breech. The 
extractor does not rotate round the cartridge rim. 

We learn from the official handbook of the Swiss 
Military Department that the rifle will fire 20 aimed 
shots a minute when used as a single loader. With 
the magazine in action it will fire 30 aimed shots in the 
same time, and 40 shots without aiming. The suc- 
cessive shots can be fired without removing the rifle 
from the shoulder. The weight is 941b. The total 
length of the barrel is 30.7 in. ; the calibre .295 in. ; 
the number of grooves in the rifling is three, and they 
make one turnin 10.6 in. The bullet is of hardened 
lead, in a steel envelope ; its length is 1.13 in., its 
diameter .32 in., and its weight .0302 lb. The charge 
of smokeless powder is 31 grains, This gives an 
initial velocity of 1968 ft. a second. 

Turning to the engravings on page 390 we will 
now proceed to describe the details of the mechanism. 
Fig. 1 shows the action with the bolt drawn back, the 
uppermost cartridge in the magazine being visible. 
The foreshortening, resulting from the eye of the spec- 
tator being some height above the breech, partly hides 
the magazine ; the size of this latter can, however, be 
seen from Fig. 11, which is to scale of two-thirds, the 
dimensions of the magazine being about 1 in. by 3} in. 
by 3}in. In Fig. 2 the bolt is seen as it appears when 
withdrawn from the rifle. Its parts are delineated 
in Figs. 3 to 8, Fig. 3 being the breech-plug, Fig. 4 the 
extractor, Fig, 5 the bolt, Fig. 6 the locking sleeve, 
Fig. 7 the head, Fig. 8 the striker, and Fig. 9 the main- 
spring. Fig. 10 shows the cartridge clip, Fig. 11 the 
the magazine, Fig. 12 the platform, and Fig. 13 the 
magazine spring. 

Behind the body of the rifle is a long piece bored to 
two diameters; the rear portion fits the revolving 
sleeve (Fig. 6), while the forward portion fits the 
breech plug (Fig. 3), and forms a shoulder which 
limits the forward travel of the bolt. The body is 
slotted out to admit of the cartridge being inserted, 
and of the empty cases being ejected ; the edges of the 
opening are nicely rounded. 

The action of the various parts is by no means easy 
to explain in print, although it appears simple enough 
toa man with the rifle in his hands. As we have 
already said, the whole series of operations of cocking 
the mainspring, inserting a cartridge, and extracting 
and ejecting the case, are performed by pushing the 
handJe backwards and forwards in a straight line. 
There is no turning movement whatever given to the 
bolt B. The only part that turns is the sleeve C 
(Figs. 2 and 6), on which are two parts of an inter- 
rupted screw D that lock into the rear of the body, 
and resist the powder pressure. On the bolt B there 
is a double lug F. This lies in the spiral slot in the 
revolving sleeve, but a part of it also reaches through 
the sleeve and through the slot E(Fig 3) in the rear 
end of the breech-plug, and takes under the head G on 
the striker spindle (Fig. 8). 

When the soldier is about to insert a cartridge the 
parts are in the position shown in Fig. 1. He presses 
the bolt forward, and that piece carries with it the 
breech plug, since at this moment the lug (Fig. 5) lies 
in the notch in the end of the spiral groove on the 
rotating sleeve (Fig. 6). The interrupted screw pieces 
D enter grooves in the body, to be seen in Fig. 1, and 
as they pass along them receive a slight rotation, 
sufficient to carry the sleeve round until the lug E 
stands on the inclined part of the slot. By this time 
the cap at the end of the breech plug is almost up to 
the end of the body. Further movement of the bolt 
B rotates the locking sleeve, until the lug E occupies 
the straight part of the groove faintly indicated in 
Fig. 6. The rotation of the sleeve carries the lugs D 
round in a groove cut in the body of the gun, and 





securely locks the breech piece. The locking catch H 
on the striker spindle is now held by the trigger, and 





when the trigger is pulled the striker is released and 
explodes the cartridge. 

‘he empty case is withdrawn by a reverse series of 
operations. The cartridges, like most of those used 
on the Continent, have a groove round the base, in 
place of the flange employed here. The hook of the 
extractor (Figs, 2 and 4) catches out this groove and 
draws the case back with the breech plug. The ex- 
tractor itself is a very strong and serviceable device. 
It is secured by a lug near its centre taking into an 
undercut slot in the breech plug (Fig. 3). The ex- 
tractor is laid across the plug at right angles and the 
lug dropped into the slot. The extractor is then 
rotated, bringing the flanges on the lug under the over- 
hanging edges of the slot. Small nibs at each end of 
the extractor catch into depressions on the breech plug, 
and hold the two in line. To return to the bolt how- 
ever. When it is drawn back the outer end of the lug 
E pushes before it the boss G on the striker until the 
other part of the lug catches the back edge of the 
spiralslot. Continued motion then compresses the main 
spring (Fig. 9) and rotates thesleeve, until the pieces D 
come opposite the grooves. If the handle of the bolt 
should now be released the lug F will be caught in the 
notch at the end of the groove, and the striker will re- 
main cocked. Further motion of the bolt now draws 
the pieces D through the slots provided for them, and 
withdraws the breech plug, bringing the parts into 
the positions shown in Fig. 1. The bolt is prevented 
from drawing out entirely by a catch working ina 
groove in its underside (Fig. 5). There are two 
inclines in this groove which steady the bolt, both 
when pushed home and when drawn out. By press- 
ing on the thumbpiece shown in Fig. 1 the catch 
can be removed from the slot, and the bolt withdrawn. 
The breech plug can then be taken completely to pieces 
for cleaning without the use of a single tool, and with- 
out any likelihood of losing any of the pieces, as they 
are all of substantial size. 

The ring at the end of the striker (Figs. 1, 2, and 8) 
forms part of a safety device by which the rifle can be 
placed beyond the risk of accidental discharge. By 
drawing back this ring and rotating it from the posi- 
tion in Fig. 1 to that in Fig. 2, the cocking catch can be 
made to enter a second slot in the cap at the end of 
the breech plug (Fig. 7) in which it can no longer reach 
the cartridge. All the parts of the breech action are 
then securely locked. 

The magazine, as will be seen from the engravings, 
is a strongly built case capable of standing a very con- 
siderable amount of rough usage. It slides in a slot 
cut for it in the stock, and by means of a lever with a 
thumbpiece (Fig. 1) can be raised and lowered about 
3 in. In its lower position the end of the breech plug 
passes over it without touching the cartridges, and 
consequently no feeding takes place, no matter how 
vigorously the bolt may be operated. In the raised 
position the plug catches the upper cartridge and drives 
it forward. The cartridges lie alternately to right 
and left (Fig. 11), the upper one being held from 
slipping out by the turned-over lips of the magazine. 
Before the rear portion of the cartridge escapes from 
the lips the fore portion is safely within the chamber 
of the barrel. The bottom cartridge rests on a plat- 
form (Fig. 12) of such a form as to oblige it to lie to 
one side. This platform rests on aspring of the shape 
shown in Fig. 13, which feeds it steadily upwards. 

The cartridges are issued to the troops in cases of 
six (Fig. 10). Thecaseis made of millboard with metal 
lips, and is quite insignificant in value. To fill the 
magazine the case is inverted over its mouth, into 
which it fits quite readily. A slight pressure with 
the thumb on the bottom cartridge then forces the 
cartridges through the elastic lips of the case, and also 
through those of the magazine, the operation being 

erformed in a second or so. It requires two cases to 
fill the magazine. 

We are indebted for the loan of this rifle to Mr. 
Fritz Marti, of Winterthur, Switzerland, who is the 
agent for the exploitation of this weapon in foreign 
countries, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 24, 1891. 

THE railmakers are disappointed at the sluggish 
character of demand for rails. Orders on September 1 
for the year were 894,798 tons. Deliveries 700,000 tons 
up to that date. Quotations 30 dols. to 31 dols. Orders 
last week 25,000 tons in Western Pennsylvania mills. 
Estimate of inquiries now on the market 30,000 tons. 
The situation ot a great many small railway companies 
in this country is such that they are not able to order 
necessary material, becauseof inability to make cash pay- 
ments. Bonds and securities are not looked upcn with 
favour by the American investing public. At the same 
time there is a gradual and healthy improvement in 
the railroad situation on this side. Recent develop- 
ments as to the condition of some of the leading rail- 
way properties, has created distrust among investors 
and others, and for the present casts suspicion upon a 
good many securities. ‘he iron trade generally is in 
a better condition than a month ago. Autumn demand 
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is setting in, but is not up to expectations. A great 
deal of repairing is being done and the volume of work 
is slowly increasing. Prices remain stationary in all 
branches. Bridgebuilders are particularly busy and 
specifications have been submitted within a few days 
for a large amount of winter work. Beams and 
channels are sold on a basis of 3.10 dols.; merchant 
iron, 1.65 dols.; southern No. 1 foundry, 17 dols.; 
northern, 18 dols.; southern forge, 14 dols.; northern, 
14.75 dols. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, 22nd inst., there was launched from the 
yard of Messrs. C. S. Swan and Hunter, Wallsend, a 
very finely modelled steel sailing vessel named Flottbek, 
of the following dimensions: ength over all, 286 ft. ; 
breadth, 42 ft.; depth, 25 ft. 6in. Messrs. Kadhr and 
Burchard, of Hamburg, are the owners, 


On September 22 the new screw steamer Lady Have- 
lock, built and engined by Messrs. Blackwood and Gor- 
don, engineers and shipbuilders, Port-Glasgow, to the 
order of the Ceylon Steamship Company, Limited, of 
London, finished on the Clyde a series of trial runs for 
speed on the measured mile, and between the lights. 
the result of two days’ steaming showed that under 
exacting conditions the vessel fulfilled the conditions of 
contract as to speed on the measured mile, and steamin 
over a lengthened period with cargo on board. The vesse 
has been built for the company’s enger, mail, and 
general cargo trade in Ceylon, and is of the following 
dimensions: Length, 180 ft,; breadth, 28 ft. by 13 ft. 3in. 
depth moulded; with triple-expansion engines of 800 
indicated horse-power, supplied by steam from a boiler 
working at a pressure of 160 lb., also made by her buil- 
ders and fitted with Caddy and Co.’s patent tubular fire- 
bars. The engines have been fitted with Morton’s patent 
valve gear. She has been fitted up with accommodation 
for twelve first-class passengers in state rooms aft. The 
Lady Havelock has been built under the superintendence 
of Mr. David Pollock, Glasgow. 


On Wednesday, the 23rd inst., a steel screw steamer 
built to the order of Messrs. Welsford and Co., of Liver- 
pool, was successfully launched from Messrs. Harvey and 
Co.’s yard. On leaving the ways she was named the 
Landore by Mrs. Francis H. Harvey. Her leading 
dimensions are: Length, 173 ft.; moulded breadth 
25 ft.; moulded depth, 12 ft. 8 in. She is being titted 
with triple-expansion engines having cylinders 15 in., 
23 in., and 38 in. in diameter, by 30 in. stroke, and a 
single-ended boiler 13 ft. 6 in. in diameter by 10 ft. long, 
bre —_ furnaces, constructed for a working pressure of 
160 lb. 





On Wednesday morning, the 23rd inst., the Linnet, the 
second of two steam trawlers which Messrs. Sir Raylton 
Dixon and Co., Middlesbrough, have built for Messrs. 
Charles A. Marshall and Co., of Grimsby, proceeded from 
the Tees on her trial trip. This vessel is of the following 
dimensions: Length between rey F 96 ft. ; 
breadth, 20 ft. 5in. ; depth moulded, 11 ft. 8 in. She is 
built with raised quarter deck and forecastle, having 
double strakes of shell plating, steel mizzen mast, and all 
the latest deck arrangements for vessels of this class, 
Her engines, which have been supplied by the North- 
Eastern Marine Engineering Company, Limited, of Sun- 
derland, with cylinders 11 in., 17 in., 28 in., by 21 in. 
stroke, worked very satisfactorily. A speed of 11 knots 
was attained. 





On Saturday the 26th inst. the cruiser Phoebe under- 
went her forced-draught trial off Plymouth with satis- 
factory results, no further difficulty being experienced wit 
the boiler tubes. With a draught of 14.6 ft. forward and 
16.6 ft. aft, ina choppy sea and stiff breeze, the Phoebe 
made an average speed of 19 knots for four hours, 
the engines working well and smoothly. Under these 
conditions and with the air pressure at 1.8 in., the 
results were as follows: Mean steam in boilers, 149 Ib. ; 
engine-room, 146 lb. ; vacuum—starboard 25.2 in., port 
24.5 in. ; revolutions—starboard 155.9 in., port 155.6 in. ; 
mean pressure in cylinders, high 57.1 and 61, inter- 
mediate 29.3 and 29.4, low 14.9 and 14.9; horse-power— 
starboard 3687, port 3848; total 7535. The contract 
power was thus exceeded by 35 horse-power, and had the 
full amount of pressure been employed the results would, 
no doubt, have been still more satisfactory. The engines 
and boilers have been constructed in the Government 
factory at Keyham from Admiralty designs. 





The steel screw steamer Quadra, recently built by 
Messrs. Fleming and Ferguson, Paisley, for the Cana- 
dian Government, went down the river on Friday, Sep- 
tember 25 for official loaded trial. On the measured 
mile she attained a speed of 12 knots, being a knot in 
excess of her guaranteed speed. Her dimensions are 
190 ft. by 31 ft. by 14 ft. Gin. Her armament will consist 
of four Swivel guns with complete equipment. The 
Quadra is intended for service on the Canadian Pacific 
Coast and will be commanded by Captain Walbran, of 
the Canadian Navy. The Quadra has been fitted by 
the builders with a set of their patent quadruple engines. 
The vessel and her engines has been constructed under 
the superintendence of Mr. Lawrence Hill, C.E., surveyor 
for the Canadian Government. 








Toronto. —Ten years since Toronto had a population 


< —_ while now it has 181,220, showing a growth of 








MISCELLANEA. 

Ir has been decided to hold a Naval Exhibition in 
Liverpool next year, and efforts will be made to obtain 
the loan of the most interesting exhibits from the Naval 
Exhibition, London. 


The receipts of the twenty-three principal railways 
of the United Kingdom for the week ending September 20, 
amounted, on 16,285} miles, to 1,533,815/., and for the 
corresponding period of 1890, on 16,2525 miles, to 
1,531,124/., an increase of 32 miles, or 0.1 per cent., and 
an increase of 2691., or 0.1 per cent. 


The tenth annual general meeting of the Junior Engi- 
neering Society was held at the Westminster Palace 
Hotel, Victoria-street, London, S.W., on Friday last, 
when the officers of the Society for the coming year were 
elected, Mr. D. Boulding being appointed c+ yee 
The membership of the Society has increased by 34 per 
cent. during the year, and now numbers more than 260. 


Another record has just been broken on the American 
railways, the distance between San Francisco and New 
York having been covered in 4 days 12 hours and 
38 minutes. The route followed was over the Southern 
Pacific, Union Pacific, Lake Shore, and Michigan 
Southern, and New York Central railways. The total 
number of miles run was 3307, and the average speed 304 
miles an hour. 


Bogie railway carriages in Sweden are getting more and 
more into favour. They are being manufactured at one 
or two engineering works in the country, a few having 
also been built in Norway. They are constructed on the 
American principle, but iron is being used more exten- 
sively than is the case in America. On the Stockholm- 
Vesteras-Bergslagene Railway complete trains of bogie 
carriages will be introduced. 


Mr. William Melville, C.E., who has lately been ap- 

inted chief engineer to the Glasgow and South-Western 

ilway Company, was on Tuesday afternoon presented 
with a testimonial by the officials and staff of the Cale- 
donian Railway, in which service Mr. Melville had acted 
for over nine years as chief assistant to Mr. George 
Graham, C.E. The testimonial was in the form of a 
handsome polished brass chime clock, with pair of orna- 
ments to match. 


Mechanical engineering has this year been added to the 
subjects for evening lectures at King’s College. Pro- 
fessor Copper will lecture on Tuesday evenings from 
6 to 7, and on Monday and Wednesday evenings from 
6 to 9, demonstration and experimental classes will be 
held. The subjects of the lectures will be the ‘‘ Strength of 
Materials” and the ‘‘Steam Engine,” and the experi- 
mental classes will combine instruction in the use of the 
testing machine and engine trials, &c. 


A Census Office bulletin issued to-day places the total 
coal production of the United States in 1890 at 141,229,515 
short tons. The value of this coal at the mines, before 
shipment, was 160,226,323 dols. The average value of a 
short ton is 1 dol. 58 cents at the mines. The production 
of bituminous coal during the same year was 95,629,026 
short tons, valued at 94,346,809 dols., the average value at 
the mines being 99 cents per short ton. The entire pro- 
duction of coal showed an increase over 1880 of 97.57 per 
cent., while the total value has increased by 67.53 per cent. 


An Admiralty order has been received at Sheerness 
Dockyard directing the authorities to proceed imme- 
diately with the construction of a powerful cruiser to be 
panei the Charybdis, which will be the largest ship ever 
built at that establishment. The Charybdis has been 
designed by Mr. W. H. White, Director of Naval Con- 
struction, and isan improvement on the Apollo type of 
cruisers, several of which have recently passed such satis- 
factory trials. The Charybdis is to have a length of 


h | 320 ft., a breadth of 49 ft. Gin., and a displacement of 


4360 tons. She will thus be 20 ft. longer, 6 ft. 6 in. 
broader, and will possess an increased displacement of 
960 tons over the cruisers of the Apollo type. The 
Charybdis has been designed to carry propelling machi- 
nery of 9000 horse-power, under forced draught, with an 
estimated speed of 19.5 knots, and 7000 horse-power under 
natural draught, with an estimated speed of 18.25 knots. 


In a recent address delivered by Mr. John Doyle to the 
Roadmasters’ Association of America, it was stated that 
73,000,000 sleepers were used annually in the United 
States, a quantity which is double the possible permanent 
production of the present timber areas. The woods 
used vary, and are laid without being creosoted or other- 
wise treated by a preservative process. The average life 
of the various woods used as sleepers is as follows : 


: Average Life. 
Kind of Wood. _4efon 
8 


Oak a aaa 
Black cypress ... aay ae ava Ace 
Chestnut san ke wd se car ae 
Red cedar ; ae a0 re 
Red spruce... see eas si act 
Hemlock aa we Pe Sa ects ae 
Tamarock aaa ae ad wae 
From a recent report of the United States consul in 
New Caledonia it appears that in an area of 2,000,000 
square kilometres the nickel-producing area is about 
800,000 ; that of this 80,000 kilometres have been granted 
to mining companies; and that about 20,000 kilometres 
are being actually worked. The composition of the 
nickel ore is hydrated silicate of nickel and magnesia, 
without any trace of arsenic. It contains from 8 to 10 
per cent. of metal, some samples containing as much as 
16 per cent. The value of the poorer ore at ports of ship- 
ment is now 41, per ton. The mines are said to be inex- 
haustible. The exports of ore last year from New Cale- 





donia were: Nickel ore, 5000 tons; chromate of iron, 
1500 ; cobalt, 700 ; gold quartz, 210; and small quantities 
of nickel, silver, lead, and copper. These exports, how- 
ever, will increase, as orders have been received for large 
quantities, the Creusét Works alone ordering 100,000 tons 
of nickel ore. 


We are informed that thes.s. Peregrine, just completed 
by Messrs. W. B. Thompson and Co., Limited, ship- 
builders, Dundee, for the General Steam Navigation 
Company’s express service between Harwich and Ham- 
burg’ has been — by Messrs. Kinghorn Brothers, 
Glasgow and Liverpool, on behalf of Messrs. William 
Howard Smith and Sons, Limited, Melbourne, for their 

nger service in the colonies. The vessel is 291 ft. 
ong by 37 ft. 6 in. beam and 17 ft. 9 in. deep, propelled 
by triple-expansion engines indicating 3000 horse-power. 
The vessel has been built under Lloyd’s inspection for the 
100 Al class, and in conformity with the rd of Trade 
requirements designed specially for passengers and a high 
rate of speed, which she has attained, having made her 
first voyage to Hamburg at an average speed of 15} knots 

r hour, though being driven with considerably less than 

ull power. The vessel is replete with every convenience 

and modern appliance. Such a vessel we feel sure will 
rove a valuable acquisition to Messrs. Smith and Sons’ 
eet, and to our friends in the colonies. 


In an article on metallic sleepers in the Roadmaster and 
Fireman Mr. T. W. Jones states that the injury of the 
sleepers from corrosion is often overrated. ven in the 
damp climate of the Netherlands the loss from corrosion 
does not, it is said, exeeed 4 per cent. in twentv years. 
In India the sleepers are treated by Dr. Angus Smith’s 
process before leaving the works. Experience in India is 
said to show that the method of fastening the rail hy clips 
punched out of the upper surface of the tie is unsati-- 
factory. Ties with open ends are more easily packed, 
but those with closed ends are considered to offer greater 
lateral resistance. The conditions to be fulfilled by a 
successful metal sleeper are said to be as follows: 1. The 
fastenings must be interchangeable. 2. They must allow 
of the rails being changed without disturbing the sleepers, 
and of a defective sleeper being removed without disturb- 
ing the rails, 3. They must be easily tamped with any 
kind of ballast. 4. They must have as few loose parts as 
possible, and these designed so as to be easily and 
cheaply replaced, 5. They must be easily moulded or 

ressed, and must have no parts requiring finishing by 
1and. 6. They must be easily laid and maintained by 
experienced workmen and at a reasonable cost. 


Half the tin of the world is exported from the Mala. 
Peninsula, where mining is carried on mainly in Pera 
State and almost entirely by Chinese. The mining is 
that of flood tin, not rock, and the metal is taken from 
the lowlands near the mountains, where it is found 
in pockets 10 ft. to 20ft. or more below the surface, 
in appearance like coarse black sand, with here and 
there a mixture of tin and small particles of gold 
dust. To obtain the metal involves a great upheaval 
of the soil, pos water from the pits, washing 
the tin, and finally smelting it. In most places the 
machinery employed is of the most primitive and simple, 
yet ingenious, description. The ore is smelted into slabs 
of irregular shape at the mines, and is then sent to Penang 
and Singapore to be purified and resmelted into slabs or 
blocks for the market. The ore is found in Larut, in 
Perak, in a quantities in a stratum of whitish clay, 
which is washed in long, open troughs, water passing 
— it and carrying off the soil, leaving the ore 
lodged against cleats nailed on the bottom of the trough. 
The mining companies now engaged in the work do not 
smelt the ore at the mines, but ship the sand direct to Sin- 
gapore, where large smelting works have been established. 


Some interesting tests have recently been made at the 
University of Illinois on the effects ot adding cement to 
lime mortar. In all the tests a good quality of ordinary 
fat lime was used, slaked for two days in an earthenware 
jar, adding two parts by weight of water to one of lime, 
the loss by evaporation being made up by fresh additions 
of water. The cements used were a German Portland, 
Black Diamond Louisville, and Rosendale, and the 
usual tests showed the cements to be good. As regards 
fineness of grinding 85 per cent. of the Portland passed 
through a No. 100 sieve, as did 72 per cent. of the Rosen- 
dale. A fairly sharp sand thoroughly washed and dried, 
passing through a No. 18 sieve and caught on a No. 30 
was used. The mortar in all cases consisted of two 
volumes of sand to one of lime paste. The following 
results were obtained on adding various percentages of 
cement to the mortar: 





Tensile Strength, Pounds per Square Inch. 
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THE ROLLING STOCK OF BRITISH 
AND AMERICAN RAILWAYS. 

A GREAT deal has been said of late years as to the 
differences which distinguish the rolling stock of 
English and American railways, not alone in re- 
ference to the locomotives, but including the pas- 
senger and goods vehicles as well. The American 
railways have been in the van of progress, owing to 
their exceptional economic conditions, which require 
them to carry both passenger and freight traffic 
over much longer distances than exist on British 
railways, and under dissimilar conditions as to the 
quantities to be carried, the gradients, and other 
considerations. The American lines are there- 
fore distinguished by several special features that 
are almost sii generis, the more important being : 

1. The great size of their locomotives, and 
their consequent capacity for hauling large loads. 

2. The exceptional size of the freight wagons, 
and their consequent reduced ratio of gross to net 
loads. 

3. The larger annual mileage and gross earning 
capacity per locomotive, and, as a result of these 
characteristics, 

4, The much lower rates at which traflic is carried 
on American lines. 

An opportunity is afforded for examining these 
several characteristics in relation to the railway 
practice of Great Britain by the recent publication 
of the annual returns for both countries relating to 
the year 1890. 

The first thing that strikes the attention in look- 
ing into the differences that distinguish the two 
systems is the much larger number of locomotives 
employed in Great Britain relatively to the mileage 
of railway opened and the work performed. In 
1890, with 166,817 miles of line in operation, the 
United States had only 32,241 locomotives, or 
5.1 miles to each locomotive, whereas in the 
United Kingdom, with 20,073 miles of line open in 
the same year, there were 16,237 locomotives, being 
at the rate of 1.2 miles to each locomotive. The 
number of locomotives employed in the United 
Kingdom is therefore more than four times as many 
as the number employed in the United States rela- 
This, by itself, 
is of course no sufficient test, nor indeed any 
test at all, of how far the locomotive equip- 
ment of either system may be adequate, or 
otherwise, since locomotives must be regarded 
from the point of view of the work they have per- 
formed, and the earnings they have realised, rela- 
tively to a given standard of rates and charges. In 
the United Sates we are confronted with the sin- 
gular fact that, although the rates and charges have 
been gradually undergoing a process of reduction 
towards a minimum, which must soon become irre- 
ducible, the gross earnings per locomotive have 
been tending to increase rather than to diminish. 
There is no need totell again the well-told story of 
how the American freight charges have been falling, 
as a consequence of competition and improved con- 
ditions of working, until the average ton-mile rate, 
which was as much as 1.22d. for 1868, and 0.61d. 
in 1882, fell to 0.46d. in 1890. Suffice it to say 
that this enormous reduction of rates greatly re- 
duced the net profits of the railways for a given 





amount of work, and compelled them to look to a 
substantial increase of volume and small returns, 
rather than to a smaller traffic and higher rates. 
The average American locomotive had therefore to 
perform much larger average duty than it was 
formerly required to do. Instead of an annual 
train mileage of 16,000 or 18,000 miles, the average 
locomotive duty in 1890 was over 24,000 miles. 
Instead of an average gross income per 
locomotive of less than 5000/., as in the United 
Kingdom, the average American duty represented 
an annual income of over 7000/. in 1890, being 
exactly 21711. per locomotive more than in the 
United Kingdom. This difference represents a much 
larger increase of duty than appears on the face of 
it, inasmuch as the average range of rates for freight 
traffic is considerably higher in this country, and 
it may even be as much again, although this cannot 
be carried beyond conjecture with the statistics at 
our command. The difference in passenger traffic 
fares is not so marked as in the case of goods traffic, 
the average British fare for all classes of pas- 
sengers being exactly a penny and one-tenth in 
1890, as against probably a fraction over that figure 
in the United States, although it will be remarked 
that the character of the accommodation provided 
for this fare is much better, on an average, in the 
United States than in our own country. 

On the other hand two things have to be placed 
to the credit of British locomotives in a comparison 
of this kind—-the first that they do a much larger 
shunting mileage, relatively to revenue mileage ; 
and the second, that they labour under the disad- 
vantage of a much shorter average haul. The 
English railway returns fail to show what is the 
average distance over which each passenger and 
each ton of goods is carried on the railways of this 
country ; but inasmuch as the average receipts per 
passenger carried is only 8$d., as compared with 
26}d.in the United States, while the average receipts 
per ton carried, with a much higher range of rates, 
is 2.7s. in this country, as compared with 4.5s. in 
the United States, it would probably be fair to 
assume that the average length of haul or lead for 
both descriptions of traffic is, in the United States, 
nearly four times what it is in the United King- 
dom. In the former country, the official returns 
show that in 1890 each passenger was carried an 
average distance of 24 miles, and that each ton of 
goods and mineral traftic was carried for an average 
distance of 113 miles. Probably, in the United 
Kingdom the corresponding averages would be 
about 7 miles for passengers and 30miles for goods 
and minerals. This, of course, means that Eng- 
lish locomotives have to contend with the draw- 
backs of much more frequent stoppages, a much 
larger proportion of time taken up in loading and 
unloading, and probably a much greater amount 
of shunting. When all this is duly allowed for, it 
may fairly be said that the English locomotives do 
not come out of the comparison so badly, measured 
by the test of mere mileage ; but they do certainly 
compare unfavourably in the matter of average gross 
earnings. Ifthe average range of rates and fares 
on American lines were reduced to the English 
standard, it would be found that the average gross 
earnings of American locomotives were nearly 
three times that of English engines, for it would be 
necessary to multiply the average American ton- 
mile rate by two, and probably by three, in order 
to place it on all-fours with the English average. 
The much larger average earnings of locomotives 
in the United States are due, as is generally known, 
to the much heavier loads which they haul. On 
English roads the average live or paying load 
carried is under 250 tons, and even mineral trains 
seldom rise above 350 tons, while on American 
lines loads of the latter tonnage are the exception, 
and the common practice is to carry loads of 700 
to 1000 net tons, on all the principal lines. This 
great difference in paying load is permitted by the 
system of employing much longer and larger goods 
wagons where the tare, instead of being 60 per 
cent. or 70 per cent. of the live load, is often re- 
duced to less than 40 per cent. 

It is not so easy to make an exact comparison of 
the results of the rolling stock in passenger vehicles 
and goods or freight wagons, as it is dealing with 
locomotives. The comparison is rendered difficult 
by virtue of the fact that traders’ wagons are 
allowed to run on the lines of both systems, and 
thus vitiate the elements on which a comparison 
should be based. In 1890, the American railways had 
1,061,970 goods or freight wagons of all kinds, as 
compared with 526,415 in the United Kingdom, 
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In the same year, the freight carried on American 
railways was 701,344,000 tons, as compared with 
313,118,000 tons carried on the railways of the 
United Kingdom, so that in reference to absolute 
quantity, the American railways carried consider- 
ably more than double the tonnage carried on 
British lines. An equipment of almost double the 
number of goods wagons on the railways of the 
United States would therefore appear to be so 
nearly proportionate to the requirements of the 
two systems as not to call for special remark, if 
this factor of the comparison stood alone. But it 
is very far from standing alone—so much so that, 
as we have already seen, each ton of traffic carried 
on American lines averaged a haul of 113 miles 
as against little more than one-fourth of that 
average in the United Kingdom. This element of 
the comparison is fundamental, for, if there were 
no traders’ wagons to be taken into account, 
it would mean that the American freight cars did 
nearly four times the service of those on British 
railways, There is, noreover, the further element 
of the quantities carried per wagon. The typical 
British railway wagon or truck carries from eight 
to ten tons ; the modern American car will carry, 
on an average, at least twice that quantity. These 
facts are, of course, again qualified by those which 
relate to the average length of lead, the average 
time occupied in receiving and discharging traflic, 
covering and uncovering, shunting, and other 
operations, all of them in favour of the American 
stock, 

American writers have seemed to marvel that 
when the success of their system has been so fully 
demonstrated, it has not been applied on a larger 
scale in Europe. No American bogie trucks are 
employed on English lines, except half a dozen or 
so on the Furness, and one or two, experimentally, 
on other railways, But it is answered by English 
managers that larger trucks are not adapted to the 
different conditions of English railway traftic, not 
only because there is more difficulty in getting full 
truck and train loads, but because the gradients do 
not generally admit of running much heavier trains, 
and because the arrangements and appliances pro- 
vided for loading and unloading at drops, staithes, 
works, and mines, would have to be largely revolu- 
tionised, in order to take advantage of what, after 
all, would be a doubtful advantage, considering the 
circumstances of British railways generally. What- 
ever, therefore, may be the superiority of the 
American system, as applied to American lines, it 
is likely to be a long time before it takes even 
partial root in the old country. 

It is as difficult to make an exact comparison of 
passenger as of goods rolling stock, but not for quite 
the same reasons. The American railway returns 
show not only the number of passengers carried in 
relation to the 21,958 passenger vehicles employed 
on their system, but they show also the number of 
passengers carried one mile, from which it becomes 
easy to ascertain that the average number of pas- 
sengers carried for each passenger train-mile was a 
fraction over 42. Whether the average on British 
lines was greater or less the Board of Trade returns 
do not show, but there is a not uncommon belief 
that on English railways the passenger traffic is not 
made as remunerative as it might be. Under the 
circumstances, it is only possible to estimate the 
position of the case. The average receipts per pas- 
senger carried in England in 1890 was a fraction 
over 8d. The average passenger-mile fare over 
the whole would not be much above or below a 
penny, and if it is taken at approximately that 
figure, the number of passenger-miles in 1890 would 
be 6542 millions, and the number of passengers 
carried on an average per desi dhilo—ebtalnnd by 
dividing the train-miles into the estimated pas- 
senger - miles — would be about 39, as com- 
pared with a trifle over 42 in the United 
States. This is as far as the comparison can be 
carried, and it is not on the whole unfavourable to 
English railways, seeing that the English passenger 
returns do not include the number of separate 
journeys undertaken by season ticket-holders, 
which would probably bring up the English to the 
American average. We do not, of course, stop in 
the mean time to inquire into the question of how 
far English railways may or may not carry on first- 
class at the expense of third-class traftic, as it is 
alleged in some quarters they are proved to do. 

The growth of the rolling stock industry in the 
United States within recent years has been phe- 
nomenal, although not more so than the growth 
of the traflic which it has been carried on to meet: 





Between 1877 and 1890 the number of locomotives 
employed on American railroads has increased from 
15,911 to 32,241; of goods or freight wagons, 
from 392,175 to 1,061,970 ; and of passenger cars 
from 12,053 to 21,958. Within the same period 
the passenger and freight traffic on the same 
system has more than doubled. It need hardly be 
added that Great Britain has nothing to show 
that will compare with this extraordinary activity. 





THE SPACING AND CONSTRUCTION 
OF WATER-TIGHT BULKHEADS. 

No more important addition has been made 
within two or three years to the literature on 
marine construction than the report of the com- 
mittee appointed by the Board of Trade to consider 
the question of water-tight bulkheads in ships. To 
the general recommendations in this report we 
referred when it was laid on the table of the 
House of Commons ;* but it is only with the publica- 
tion this week of the complete report that the most 
valuable result of the committee's work has become 
available—the diagrams, tables, and details in 
the appendix. When the idea of appointing a 
committee was first mooted there was but one 
opinion as to the general conclusion which would 
be arrived at. Experience had shown the great 
advantage of water-tight bulkheads in maintaining 
the flotation of a vessel after the sea had gained 
ingress to the interior of the hull, and any 
committee, it was felt, must strongly insist on 
the adoption of sub-division being compulsory. 
Hitherto public opinion and public patronage has 
induced owners of all passenger steamers to adopt 
the principle. In cargo vessels, however, the only 
incentive was the reduction of underwriting 
premiums, and where the bulkheads interfered 
with cargo stowage the loss was considered to out- 
weigh this gain. There was, and is, therefore, a 
necessity for compulsory measures being taken. 
The desirability of having clearly-detined bye-laws 
required a committee composed of men thoroughly 
conversant with the subject and in whom the ship- 
ning community would have confidence. Sir Michael 

icks-Beach was well advised in his selection, for 
men more capable and more willing to advance the 
profession it would be difficult to find. Sir Edward 
J. Harland was appointed chairman, and the other 
members were—Dr. A. C. Kirk, Mr. James Laing, 
Sunderland, Mr. Thomas B. Roydon, all experienced 
marine constructors; the late Professor Philip 
Jenkins, to whom is due the credit of much of the 
experimental work incidental to the compiling of 
the tables and diagrams; and Mr. J. G. S&S. 
Anderson, of the Orient Line. 

The report itself is concise, but there is a wealth 
of detail in the appendices. The committee, finding 
that there was little information existing on the 
question, examined several experts, who willingly 
submitted the result of their experience ; but even 
then experiments were deemed necessary. These 
proceeded for about a year, and the results are of 
immense value to shipbuilders, for they place at 
disposal tabulated data from which can be ascer- 
tained at once the maximum length of water-tight 
compartments to secure the flotation of a vessel of 
any length, depth, at any freeboard, with one or two 
compartments flooded. 

The first of the seven questions put to the com- 
mittee had reference to the manner of subdivision 
and height of freeboard. There is no ambiguity 
in the reply. Efficient bulkheads are clearly de- 
fined. The compartments are to be so spaced that 
when two are in communication with the sea the 
uppermost water-tight deck, to which all bulkheads 
extend, is not brought nearer the water surface 
than would be indicated by what is termed the 
‘*margin of safety line.” This line, now intro- 
duced for the first time, is drawn round the ship, 
starting at the bow and stern at a point below 
the bulkhead deck=14 per cent. the depth of the 
ship from that deck to the keel. Amidships it ap- 
proaches 3 percent. of that depth. Figs. 1 to3, on 
page 386, show the margin of safety line and its re- 
lation to the water-tightdeck, andalsothe effect when 
a vessel has twocompartments flooded. Thearrange- 
ments of bulkheads may be determined with the 
aid of curves and tables appended to the report. 
An arbitrary rule could not be laid down, owing to 
the differences in types of vessels, weight of hull and 
machinery, and the position and extent of the latter; 
the nature of cargo, and its distribution, trim, &c. 





* See ENGINEERING, vol. li., page 763. 





With a view to measure the effect difference in 
the density of cargo had on the spacing, a series 
of experiments were carried out for a sailing 
vessel with cargoes of salt, iron, and coal, and 
curves are given illustrative of the results. These 
show that a vessel to carry iron and to comply with 
the margin of safety line conditions, would require 
much smaller compartments, =8 per cent. of the 
length of the vessel smaller than a coal-carrying 
vessel, and 6} per cent. less than those in a vessel 
carrying salt. A vessel built to suit iron cargo 
and to conform to the spacing of bulkheads and 
margin of safety line would, therefore, have too 
short holds for general trade, and to obviate the 
difficulty the committee based their recommenda- 
tions on a coal cargo, on the understanding that 
when cargoes of greater density are carried, such as 
iron or salt, the vessel must have a greater free- 
board—must carry a less weight. Coal occupies 
47 cubic feet to the ton, and admits 40 cubic feet of 
water in every 100 cubic feet of space occupied. 
The amount of cargo carried is to be sufficient to 
give a freeboard, of a given depth measured from 
the bulkhead depth, and which is called the bulk- 
head freeboard while the load-line is the bulkhead 
load-line. The curves given for coal, iron, and 
salt enable similar curves to be made for any 
cargo, while the tables as to spacing and freeboard 
will serve as a guide to the Board of Trade and 
shipbuilders in dealing with this question. 

The tables are framed to apply to high-powered 
steamers, low-powered steamers, and sailing vessels 
of various proportions of length, depth, and sheer. 
The length of the space occupied by machinery in 
the high-powered vessel is shown by Fig. 4, and in 
low-powered steamer by Fig. 5, page 386. Twelve 
tables are given, but they are so elaborate that we 
are unable to find space to reproduce them. Atthe 
sides in each case is given a series of freeboards in 
hundredths of the depth at side amidships, and 
opposite each such freeboard is a line of figures 
giving in hundredths of the length of the vessel 
the maximum length of the space which may be 
flooded at any part. This method of giving the 
measurements in percentages enables sizes to be 
deduced for any length of vessel. The experimental 
data from which the first table for high-powered 
steamers was prepared are shown in the form of a 
curve (Fig. 6). The length of the vessel is assumed 
to be 12.5 times the depth to bulkhead deck, and 
the sheer forward is taken at 1.28 per cent. the 
length of vessel, and aft .8 per cent. The 
curve A is for a freeboard of 29 per cent. the 
depth of vessel from bulkhead deck to top of keel, 
while curve B is for a freeboard of 21 per cent. 
the depth. By way of example, it may be stated 
that it is easily seen from the table or from the 
curve that if the bulkhead freeboard be 29 per 
cent. of the depth at side, and the middle of the 
length of the space which may be flooded be fixed 
at a distance of 45 per cent. of the length from the 
stem, the maximum length of such space should 
not exceed 33.5 per cent. of the vessel’s length. 
This corresponds with the length of the ordinate 
X Y in diagram (Fig. 6). At 40 per cent. from the 
stem the length of space would be 30 per cent. the 
vessel’s length. A difference in sheer greatly affects 
the length of compartments. The second table made 
from different curves from those reproduced in 
Fig. 6 shows that in a vessel of similar proportions, 
but with only half the sheer, the compartments 
fore and aft may be shorter to the extent of about 
2 per cent. the length of the ship, although the same 
amidship. The same data isgiven for other steamers, 
whose length is 13.9 to 1 of depth, but the difference 
in length of compartment in the deeper vessels is 
not great, being somewhere about 4 per cent. 
the length of the vessel. Corresponding tables 
and curves are given for low-powered steamers. 
Fig. 5 gives an idea of what is meant by a low- 
powered steamer. The relative length to beam is 
the same as in the high-powered steamer, and 
tables as to the spacing of the bulkheads were 
prepared from the curve on diagram, Fig. 7. 
In this case if the freeboard was to be 29 per 
cent. of the depth from bulkhead deck then ata 
point from the stem equal to 45 per cent. the length 
of the vessel, the compartment would be in length 
equal to 34.7 per cent. the vessel’s length, provided 
the sheer was 1.28 per cent. and 8 percent. forward 
and aft respectively ; butif the sheer was only half 
that rate the compartment would be 33 per cent. 
the vessel’s length. Similar data are given for sail- 
ing ships and paddle steamers. The form of the 
vessel for which the tables are constructed, gives, 
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with a freeboard of 21 per cent. of the depth at 
side, a displacement coefficient of fineness of .65. 
It is stated generally in regard to form, that 
vessels of fuller form at the ends, will admit of a 
somewhat wider spacing of the bulkheads, and 
vessels of finer form will require a somewhat closer 
spacing. 

As to modification and details, these may be 
given in the words of the report : 

In vessels in which the bulkhead deck is discontinuous 
or stepped, the margin of safety line may be drawn roun 
the side to follow the bulkhead deck in its several steps. 
In so-called well-decked vessels, however, having wells 
not exceeding one-tenth of the vessel’s length, the length 
of the compartment or compartments immediately below 
the lowest step, may be calculated on the assumption, 
that the margin of safety line at that part, coincides wit 
the level of such step or deck ; provided the compartments 
at the fore and after sides of the well be made watertight, 
and the bulkheads sufficiently a Where a bulkhead 
is stepped, whether horizontally or both horizontally and 
vertically, the steps should be arranged so that the vessel 
may not be immersed in the event of injury, beyond the 
margin of safety line. Stepped bulkheads should be 
throughout of the full strength. Where a vessel at any 
part of her length isso divided as to float with only one 
compartment injured, no horizontal step in a bulkhead in 
such part shall be of greater length than one-tiftieth of the 
vessel’s length. No compartment other than the foremost 
one, having a less distance than one-twenty-fifth of the 
vessel’s length between transverse bulkheads at any point, 
or having a less distance than one Set of the vessel’s 
beam between any longitudinal bulkhead or portion of a 
bulkhead and the vessel’s side, shall be deemed a separate 
water-tight compartment. 

In order that the advantage resulting from effi- 
cient subdivision of vessels may not be nullified by 
insufficient regard being given to dangers connected 
with openings in the vessel’s sides, precautions are 
recommended. All coal and cargo ports below the 
bulkhead deck are to be kept closed while the vessel 
isat sea. Side lights and port-holes are to be 12 in. 
above the bulkhead load-line ; side lights in coal 
bunkers and bunkerholds are to be fitted with 
glass, the thickness of which is to be equal to half 
the diameter, and, with the strong frame, it is to be 
recessed 1 in. from shell plating. Side lights nearer 
the bulkhead load-line than quarter the bulkhead 
freeboard, are not to be opened. Ventilators with 
automatic closing gear may be fitted, but not within 
2 ft. of the load-line. The side lights below the bulk- 
head deck are to be so arranged that they cannot be 
opened by passengers, and the opening of any of 
them is to be recorded in the log by the captain. 
But where the lights are above the load-line, a dis- 
tance equal to3 per cent. of the vessel’s depth 
amidship, the passengers and crew can control the 
lights. All other openings below the bulkhead 
deck, such as scuppers, sanitary pipes, &c., are to 
be fitted with efficient non-return valves. 

The second question had reference to the size and 
class of vessel to which the bulkhead regulations 
shouldapply. The classification, the report states, is 
the result of much deliberation, and is based on what 
the committee regarded as a fair adjustment as 
between loss from broken stowage on the one hand, 
and on the other the greater safety resulting from 
improved subdivision. They had reports and evi- 
dence, from representative shipowners and ship- 
builders, as to the minimum length of holds ad- 
missible in various trades. The committee point 
out that all vessels can be subdivided, so as to be 
able to float in moderate weather with any two 
compartments in free communication with the sea, 
but they have given effect to the view that if small 
vessels were subdivided to that extent their holds 
would be so reduced in length as to impair their 
commercial value. They therefore recommend six 
grades, and one of the diagrams gives examples of 
possible subdivision in vessels of various lengths 
according to the grades to which they belong. But 
it is not necessary to reproduce the diagram, as we 
give the lengths of the compartments in these ships 
along with the grades. In the diagram each ship is 
divided into hundredth parts, so that it is easy to 
co ga the length of compartment for any longer 
vessel. 


First Grade.—To float with any two compartments 
flooded, including sea-going screw or paddle passenger 
steamers not less than 425 ft. long and all cross Channel pas- 
senger and mail steamers irrespective of length (Dover and 
Calais ; Holyhead and Dublin ; Folkestone and Boulogne; 
Newhaven and Dieppe ; Liverpool and Isle of Man). A 
426-ft. vessel, with 23 per cent. freeboard, would have com- 
partments as follows, reckoning from stem: 20 ft., 54 tt., 
46 ft., 61 ft., two 104 ft. for machinery, 44 ft., 45 ft., and 
52 ft. (By a passenger steamer is meant a steamer hold- 
ing a certificate under Merchant Shipping Act.) High- 
powered paddle steamer: 15 ft., 38 ft., 22 ft., 33 ft.; 
three compartments; 112 ft. for machinery 3 25 ft. ; 





23 ft. ; 25 ft.; 34 ft. The vessel is 330 ft. long, being 18 
long to 1 of depth. 

Second Grade.—Tvo float with any two forebody and 
any one of the afterbody compartments flooded, an after- 
body compartment meaning a compartment three-fourths 
of the length of which is aft the centre of ship. This 
grade includes passenger screw steamers between 350 ft. 
and 425 ft. long. Compartments in a vessel with 23 hey 
cent. Schcenttt 17 ft., 38 ft., 42 ft., 43 ft., 56 ft. (machi- 
nery), 74 ft., 80 ft. 

Third Grade.—To float with any two of the three 
foremost or any one of the after compartments flooded, 


d| applying to passenger steamers between 300 ft. and 350 ft. 


long. Compartments ina 301 ft. vessel with 21 per cent. 
freeboard, 15 ft., 30 ft., 37 ft., 81 ft., 44 ft. (machinery), 
60 ft., and 32 ft. 

Fourth Grade.—To float with the two foremost or any 
of the after compartments flooded, including passenger 


h| screw steamers under 300 ft. long and sailing ships to 


carry more than fifty passengers, or more passengers than 
one to 33 tons registered. Division of 275-ft. steamer 
with 19 per cent. freeboard, 13 ft., 54 ft., 58 ft., 38 ft. 
(machinery), 52 ft., 59 ft. Compartments of ship 276 ft. 
long, 21 Yr cent. freeboard, 13 ft., 50 ft., 67 ft., 70 ft., 
52 ft. 22 ft. 

Fifth Grade.—To float with any one compartment filled 
including non-passenger steamers over 300 ft. long, an 
ships not less than 275 ft. long. Division for steamer 
301 ft. long with 17 per cent. freeboard,* 10 ft., 61 ft., 
69 ft., 46 ft. (machinery), 54 ft., 59ft. Compartments for 
ship 276 ft. long with 21 per cent. freeboard, 22 ft., 56 ft., 
81 ft., 60 ft., 55 ft. 

Sixth Grade.—To float with any one of the forebody 
compartments filled, for non-passenger steamers from 
260 ft. to 300 ft. long and ships between 225 ft. and 275 ft. 
long. Compartments for steamer 260 ft. long with 21 per 
cent. freeboard,* 8 ft., 54 ft., 67 ft., 38 ft. (machinery), 
91 ft. Ship 225 ft. long with 23 percent. freeboard, * 7 ft., 
45 ft., 59 ft., 111 ft. 


The foremost bulkhead should be at a distance 
from the stem, measured along the load-line, not less 
than 5 per cent. of the ship’s length ; but in the 
case of the fifth and sixth grades the compartments 
marked with asterisks are not necessary to comply 
with the conditions. 

Thus far, all the members of committee were 
unanimous, or, we should rather say, settled their 
differences ; but in the third question having re- 
ference to the construction and stiffening of bulk- 
heads to enable them to sustain the necessary strain 
when the vessel is tossed in the trough of a sea, 
there was disagreement. The report gives a general 
reply ; but both parties have given an appendix. 
Sir Edward Harland and Mr. Royden differed from 
their colleagues and produce a method of construct- 
ing the bulkheads which they deem preferable to 
that of the majority. Sir Edward Harland and his 
confrére enter at greater length into the question. 

The stiffening bars in their construction are 
generally heavier at the centre of pressure ; but 
they taper off in all cases at a greater ratio and 
therefore to a lesser size than the bars in the con- 
struction advocated by the majority. The two 
shipbuilders consider that for all practical purposes 
the centre of pressure may be taken at a point 
three-fifths from the top of a hold or a ‘tween deck 
space, and, from an analysis of the experiments 
made upon various steel stiffening bars of the full 
size, they accept the following formula as a method 
of ascertaining with sufficient accuracy for all 
practical purposes, the necessary width at ‘‘ centre 
of pressure” of any stiffening bar on any such 
spaces : 


D=Distance in feet from the bulkhead deck, to a point 
three-fifths below the top end of bar, taken as 
centre of pressure. 

L=Length unsupported of bar in feet. 

C=64, the divisor for plate and channel bars; or 46, 
the divisor for bulb angles. 

B-=Breadth of stiffening bar, in inches, at centre of 


pressure, ” 
B= L?x D 
\/- i 


This formula applies to mild steel of the quality 
generally used for shipbuilding purposes. If the bars be 
of iron, take C as 52 for those of plate and channel sec- 
tion, or as 36 for bulb angles; and when plain angles are 
substituted for bulb, that flange to be 4 in. wider. 


The bulkhead plating, according to the majority 
report, is to be at least fin. in the upper tween decks, 
increasing with the depth from the bulkhead deck 
to js in. at a depth of 50ft. In the other case 
it is to be 55 in., increasing to 5% in. at 50 ft., 
and in addition the authors specify that the bulk- 
head floorplate is to be .4;in. thicker in vessels over 
20 ft. in depth of hold and ,}, in. in those under 
that depth, such plate to extend at least 6in. above 
the top line of floors. The stiffening bars are 
to be 30in. centre to centre. They are to be 
vertical, but the minority gives the option of 
placing them horizontally, extending from frame to 





frame, or to fore-and-aft bulkheads, and this latter 
has the advantage of rendering the bars shorter. 
The stiffening bars are of different sections—the 
ordinary built girder, I beam, andchannel. Elabo- 
rate tables are given showing the size of the parts 
of the stiffening bars according to the width of the 
ship’s compartments and the height between decks. 
Stiffeners built of plate and angles can be reduced 
at their upper ends to one-third of their greatest 
breadth, and the lower ends to two-thirds the 
breadth, the outer ends being sheared to a 
curve. In the alternative scheme by Sir Edward 
Harland and Mr. Royden, the width of the 
section, built of plates with angles on edge, 
gradually tapers from the broadest part to one- 
third at the upper and one-half at the lower 
end ; where it is of angles the tapering is only at 
the ends, and where of channel it only tapers at 
the top. The table by the two shipbuilders gives 
the sizes of various lengths of bars according to 
their depth from the top of the bulkhead deck 
ata point three-fifths from the top of the stiffen- 
ing bars. The following refers to the securing of 
the stiffening bars : 


In stiffening bars above 9 in. in width, the top end to 
be backed by a lug of angle iron rivetted to it and to the 
deck or shelf plate above, and the bottom end by one or 
two angle iron lugs, as the case may be, rivetted to the 
outer flange of an angle iron of at least equal width and 
thickness to the bottom of stiffening bar. The inner 
flange of such angle iron to be rivetted to the bulkhead 
in line with top of floors, also to the bottom flanges of 
keelsons, and to extend across from outside to outside of 
bilge keelsons as a lateral support to the heels of stiffening 
bars between the keelsons. The bottom end of stiffening 
bars to besimilarly attached to the top of water ballast plat- 
ing. Wooden je only, will not be considered a sufficient 
support to any bulkhead, unless they abut and extend for 
a length equal to half the beam af the vessel at that point 
before and abaft such bulkhead. Such a wooden deck on 
one side of the bulkhead only, may be deemed sufficient 
if connected to such bulkhead by a shelf plate from 12 in. 
to 24 in. in width, proportioned to size of vessel, and of 
the thickness of the bulkhead, with each deck-plank 
through-bolted thereto. 


This extract enables the reader to appreciate 
how carefully the details of construction of bulk- 
heads have been worked out. Other points are 
referred to ; but it is scarcely necessary to enume- 
rate them. Where bulkhead doors are wider than 
the space between stiffeners, an equivalent in 
strength is to be provided by the adjoining bars. 
The other replies deal with details and need not 
be dwelt upon at any length. Answer 4 states 
that different methods of construction may be 
allowed, provided the Board of Trade are satis- 
fied that the plans presented to them meet 
the requirements. In all cases regard will be 
had to any collateral support given by decks, lon- 
gitudinal bulkheads, &c. The fifth answer deals 
with regulations as to bulkhead doors, &c. All 
poner must be fitted with doors, portable plates 

eing only admissible in the engine-room space, 
and when they are removed the fact is to be notified 
in the official logs. Doors which require to be 
always open are to be tested before going to sea and 
every twenty-four hours. Water-tight door drill is 
recommended. While doors may be self-acting, 
they should be workable from above the bulkhead 
deck and have an indicator showing whether they 
are closed or not. Openings in bunker bulkheads 
are to have double doors, as a single door against 
which coal may rest will not be considered part of 
the bulkhead. 

Thesixth answer states thatacompartment divided 
by a longitudinal bulkhead is regarded as one space, 
unless it is clear that the list of the vessel due to 
the half compartment being filled does not bring 
the bulkhead deck at the side below the water line. 
If the Board of Trade is not satisfied on this po‘nt 
trimming valves should be fitted to the longitudinal 
bulkhead, and be workable from above the bulk- 
head deck. The seventh answer details the draw- 
ings of ships to be furnished to the Board of Trade 
by owners desiring to take advantage of any ex- 
ceptions made in shipping Acts in favour of efti- 
ciently subdivided vessels. According to the eighth 
answer, there should be provided, in compart- 
ments occupied by crew or passengers, independent 
means of escape other than bulkhead doors, and 
these should be always available. In concluding 
their very valuable report the committee suggest 
that the Board of Trade should make a concession 
as an inducement to owners to adopt the regula- 
tions, and this they submit might take the form of 
relieving sufficiently divided vessels of the obliga- 
tion to earry any part of the additional boats, rafts, 





























































































394 


ENGINEERING. 





(Oct. 2, 1891. 





and other life-saving appliances required by the 
rules under the Merchant Shipping Life-Saving 
Appliances Act of 1888. 





ECCLESIASTICISM AND LABOUR. 

Tue term ecclesiasticism in this connection is 
used to describe the action of clericals and laymen, 
orthodox and heterodox, as represented by the atti- 
tude of the Church—Catholic, Episcopal, and Non- 
conformist—towards labour movements. The term 
is not used in any disparaging sense, for the atti- 
tude of the various religious bodies with respect 
to any matter is of vast importance, and especially 
as regards all questions pertaining to the social life 
and the well-being of the masses of the people. 
It is, however, somewhat significant that upon all 
questions of labour, the Church, of all creeds and 
sects, has hitherto been, if not quite silent, at least 
quiescent. The zeal which we now see on every hand 
is new, quite new ; its activity proceeds, probably, 
from this very reason. It is not ver me | years 
ago, that a Church dignitary, no less than a bishop, 
made a speech in which reference was made to Mr. 
Joseph Arch, in such form that it was interpreted 
as suggesting a cold bathinahorsepond. His lord- 
ship explained that such was not his intention, but 
the incident represented the general attitude of the 
Church at that date, and for some years subse- 
quently. A few, a very few, such as Canon Girdle- 
stone, the late Dean Oakley, of Manchester, and some 
others, stood forth as the ‘‘ champions of labour,” 
but the minority was so small that it made the 
majority on the other side all the more conspicuous. 
In the ranks of Nonconformists the — was 
scarcely more important, some of the leading lights 
being sternly opposed to labour movements. The 
Catholic Church was silent, with almost one notable 
exception, that of Cardinal Manning, whose utter- 
ances for years past have been of an advanced kind, 
always sympathetic, generally wise and sound. It 
was only a few years ago that the chief text-book 
on economic questions, issued by the foremost reli- 
gious institution in the land, was condemned by the 
Trades Union Congress, and was subsequently 
modified if not withdrawn from circulation, wholly 
because of its teachings on social questions. It is 
necessary to remember all this, because of the 
newly born zeal now manifested, not only in the 
United Kingdom, but in all parts of the world. 

At the present moment it would seem that there 
is a desire, it may be a wholly commendable 
desire, to take the front rank in the leadership 
of social movements. The Pope has been able to 
project himself, as it were, to the front, because 
of his supreme authority, as the mouthpiece of 
the Catholic Church. He has given emphasis to 
sentiments and aspirations often and often voiced by 
Cardinal Manning ; and Dr. Walsh, the Archbishop 
of Dublin, has assumed the same attitude in Ireland. 
The recent Catholic Congress gave further expres- 
sion to the aspirations of labour, and the more 
recent pilgrimage of French workmen to the i 
would indicate a real movement in the Catholic 
Church towards taking the lead in the new crusade. 
No such authoritative expression has been made ; 
indeed, it could not well be made in this country 
by the Established Church ; but there are mani- 
fest signs everywhere of a similar desire to be 
in the front ranks of the movement. The same 
anxiety to be in the front is shown by the main 
body of Nonconformisits, General Booth alone 
being able to imitate the action of the Pope by a 
definite pronouncement. Perhaps one might say 
in this case, as in many others, ‘‘ Better late than 
never.” But even that depends upon circumstances. 
The industry of the world is so vast, so multi- 
farious, and so complex, that it requires much 
practical experience to deal with its many-sided 
problems. Besides which the interests involved 
are so varied, often divergent, that there are great 
natural difficulties in reconciling them, not to say 
blending them. As an instance of this we might 
cite as examples the movements at the docks within 
the last two years, where the dockers struck against 
the stevedores and vice versd, and the still more 
recent strike of general porters against fellowship 
porters, at the wharves. Throughout all the grada- 
tions of labour it is the same. When we come to the 
higher grades in productive industry the divergence 
is more striking, the interests being in direct con- 
flict, more or less acute. Outside interference in 
such cases is often disastrous, for it widens the 
breach instead of healing it. The men resent such 


so. Indeed, all the recent demands for conciliation 
insist upon the constitution of boards composed of 

ersons connected with the particular industry. 
Where that is so, as in the iron trades, much prac- 
tical good is effected. But general boards have 
never been able yet to do much, except upon isolated 
occasions. The clerical element has never shown 
capacity for these delicate negotiations, where give 
and take is the predominating influence in effecting 
a compromise. Moreover, there are often ques- 
tions of a more or less private character relating to 
the special industry, which neither party would 
care to divulge to all the world. Opening the 
books to inspection was for a long time a great 
obstacle to conciliation in the iron and steel trades, 
though the difficulty has now been got over. 
‘Trade secrets.” are few now, as compared with 
former times; but there are, in all concerns, matters 
of a personal nature which must be respected. 
Hence those of a trade are better able to deal with 
the varied questions as they arise, and they feel 
more confidence in dealing with them than in rele- 
gating them to an outsider. These are but a few 
of the difficulties which meet us at the outset. 

Is the Church then to be debarred from exercis- 
ing its influence in labour movements? Certainly 
not. There are many ways in which that influence 
is necessary, and will be extremely useful. By 
precept and by example it can prepare the way fora 
juster appreciation of rights and performance of 
duties. Labour has its rights as well as its duties ; 
though for a very long time workpeople heard 
nothing of their rights, but much of their duties. 
On the other hand capital has its duties as well as 
its rights. The full recognition of those seemingly 
trite ee 40 and the appreciation by both 
parties of all that is contained in them, would help 
to settle many questions which now seem inexplic- 
able. The Pope has urged the domain of con- 
science, even in trade. But conscience must 
operate on both sides to be of any avail. Otherwise 
a conscientious employer might be placed at the 
mercy of men without conscience, and vice versd. 
In few cases mutual respect, forbearance, and 
consideration will do much to prevent friction 
and disputes. In many respects there is a com- 
munity ofinterests between employers and employed, 
the welfare of the one being bound up in the welfare 
of the other. But there are points of divergence, 
as wellas of contact ; here it is that friendly treat- 
ment is essential so as to effect a convergence, not a 
further severance. The Pope in some respects 
favours law as being better than industrial war- 
fare. But law can scarcely answer where the 
conditions are ever varying. There are some 
wrongs that are not remediable by law, and, gene- 
rally speaking, the extension of the domain of law 
is not desirable. Laws have done more to retard 
industry and improvement than to develop the 
former or facilitate the latter. We have been 
engaged for half a century in undoing the mischief 
of many previous centuries, and a return to the 
older policy might ruin us as anation. But the 
Church can do much to promote peace, to foster 
conciliation, to infuse a spirit of self-respect and 
mutual regard among all classes. Our political 
economy has hitherto been hard, with little 
humanityinit. Even in lawjusticeis sometimes tem- 
pered with mercy. It is not impossible to breathe 
into our industrial system a new life, in which the 
workers will feel that they are something better 
than mere productive machines, let out at so much 
per hour. But all this cannot be done in a day. 
Society cannot be transformed in an instant, as 
with the wand of a magician. The attitude of the 
Church may help to solve some of the problems, if 
the counsels given are wise and are sanctified by 
example and practice. 





SPEED AND FEED OF MILLING 
CUTTERS. 

ORIGINALLY the cutting speed for milling cutters 
was much below that which practice has shown to 
be most economical. The improvements in the 
machinery, and in the cutters themselves, have 
conduced to increasing the speed. In workshop 
practice the cutting speed is frequently quite 
neglected, and the rates of rotation, given by the 
various speed cones of the machine, are com- 
paratively seldom known to the workmen. Con- 
sequently the machine is usually run at a speed 
determined by the merest chance. Cutters are 





interference as much as employers, often even more ! 


removed and replaced by others differing in size as 
much as one to three, the machine being used with 


the spindle running at one rate of speed. This 
means at least that some cutters are worked at 
only one-third their capacity for speed and that 
others are worked at only one-third their capacity 
for feed. Under such conditions satisfactory re- 
sults cannot reasonably be looked for. 

Milling cutters are successfully employed on 
cast iron at a speed of 250 ft. per minute; on 
wrought iron at from 80 ft. to 100 ft. per minute ; 
and on cast steel at from 25 ft. to 30 ft. per minute. 
The two latter materials need a copious supply of 
good lubricant, such as oil or soapy water. The ° 
materials are cut to standard form and these rates 
of speed are not approached by other tools. The 
usual cutting speeds on the lathe, planing, shap- 
ing, and slotting machines rarely exceed about one- 
third of those given above and frequently average 
about a fifth; the time lost in back strokes not 
being reckoned. 

There is obviously a reason why milling cutters 
can be driven at a much greater speed than is per- 
missible in any of the ordinary operations of 
shaping metals above enumerated. The tool used 
in either of those processes is for a long time con- 
stantly in contact with the metal. Throughout 
the duration of the cutting it has no intervals of 
rest which give time for the cutting edge to cool. 
Consequently it is found that, when the cutting 
speed is increased beyond certain limits, so much 
heat is generated that the temper is drawn from 
the tool. A milling cutter is provided with a 
number of cutting edges, and generally only a 
small percentage of these, usually from 2 to 20 per 
cent., are in contact with the work at one time. 
Consequently from 98 to 80 per cent. are always 
cooling. 

Regarding one tooth in a cutter rotating, say, 
once in a minute and cutting during one-tenth of 
the rotation, it will be seen that, after cutting 
during six seconds, the tooth is free of further 
work during the following fifty-four seconds. After 
this it again comes into cut for six seconds and so 
on; one-tenth of its time being in actual work and 
nine-tenths of its time recuperating, if this expres- 
sion be allowed. It needs no weighty arguments 
to convince one that under these circumstances the 
life of the cutting edge is greatly lengthened. With 
these periods of rest the speed of the cutter may 
be also greatly increased, and it is found that this 
may be done up to three times that of a single 
edge cutter. 

The speed and feed of milling cutters may be 
examined in the following light : Suppose a cutter 
with one tooth only, and the limit of speed which 
it is possible to use with this single tooth is found 
by trial, If the work is now gradually fed up to 
the cutter by increasing the rate of feed, a limit 
will be reached to the amount of material which 
can be removed at each revolution of the single 
tooth cutter. Suppose a second tooth is now added, 
diametrically opposite the first one ; with the same 
feed, the amount removed by the single tooth will 
be now equally divided between the two. Each 
tooth can, however, do an equal amount of work, 
and therefore, to provide an amount of work for 
the second tooth equal to that originally done by 
the first, the feed is doubled. 

Here it should be observed that though the rate 
of feed is doubled and therefore the work will be 
done twice as quickly, yet no additional strain has 
been imposed on the machine nor the cutter ; the 
only result is that the same strain occurs twice as 
often. By following the same reasoning, evidently 
two more teeth may be added to the cutter, and 
the feed of the work increased to four times its 
original amount, and still the machine will not 
require any additional strength. Each tooth will 
do an amount of work equal to the first, and 
the strain will be the same on each tooth, only it 
will recur four times as fast. Hence the number 
of teeth may be increased, and the feed increased 
in like ratio, till the teeth are so near together 
that more than one are cutting simultaneously. 
When this occurs the strain will be increased 
according to the number of teeth acting at one 
time. There are practical disadvantages incidental 
to the employment of fine-toothed cutters which 
prevent the increasing of teeth indefinitely. 

Inefficient teeth detract from the working capacity 
of a cutter, therefore the particular condition of a 
cutter regulates the feed. Naturally a blunt cutter 
cannot be fed so fast as one that is sharp. A cutter 
which is eccentric on its arbor, or which is elliptical 





in form, or which has some of its teeth above or 
below the radius of others, cannot be fed so fast as 
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one which runs true and has all its teeth equally 
long. These defects are similar in effect to reduc- 
ing the quantity of teeth. An eccentric cutter, 
which cuts only on one side; an elliptical cutter, 
which cuts only on two opposite sides ; or a cutter 
having only some of its teeth long enough to cut ; 
obviously cannot do more than a part of its apparent 
duty. This part amounts to the relative number 
of teeth which actually cut properly. Though so 
very disadvantageous in use these faulty cutters 
are quite common. 

Cutters having twenty to thirty teeth, only two 
or three of which actually cut, are not unfrequently 
found running with about one-tenth of the feed 
suited to their diameters. Now these particular 
cutters are actually working to their full capacity, 
because only about one-tenth of their teeth are 
serviceable. When the slow speed is observed 
and an attempt is made to work up to something 
like proper speed and feed, the few cutting teeth 
break, because they alone have to do all the work 
which should be equally shared amongst the whole. 
Then the ‘‘ theorists” who recommend such speeds 
are blamed for a fault which lies in an incorrect 
cutter. The cost of making and of regrinding 
milling cutters being considerable, they are often 
used beyond their most profitable period of service. 
The rate of speed becoming less and less as the 
cutter deteriorates. 

The relation between the rate of speed and the 
rate of feed to produce the best results naturally 
involves a consideration of the pitch of the teeth in 
cutters. There is no acknowledged rule for this ; 
in practice the pitch of teeth is usually decided 
simply according to individual opinion. The fol- 
lowing rule has been suggested as holding good for 
cutters from 4 in. to 15 in. in diameter. 


a/ (diameter in inches x 8) x .0625=pitch in inches. 


In other words this is, measure the pitch in thirty- 
seconds of an inch and multiply it by the pitch in 
inches ; the products will show the required dia- 
meter of cutter. When the pitch is very fine there 
is some difficulty in grinding properly, because the 
emery wheel must be small and thin un the edge 
to avoid any risk of touching the next tooth in 
getting clear from the one which has been ground. 

The beautifully fine and smooth surface obtained 
by properly conducted milling has been claimed 
as resulting from using a high speed for cutting, 
and taking only an extremely small thickness of 
shaving. The introduction of cutters with their 
teeth cut spirally has been a step towards im- 
proving the finish of milled work. The speed of 
cutting is influenced by the thickness of the shav- 
ing and by the hardness and tenacity of the metal 
which is being cut. The rate of speed that may 
be safely attained depends greatly upon the shape 
of the work that is being cut, and how far this 
offers a stiff resistance to the cutter acting upon 
it, or yields under the pressure. The quicker the 
feed the greater is this pressure and the greater is 
the tendency of the work to bend away from the 
cutter. In cases where the work does bend the 
cutter may not truly reproduce its own shape. 
This is exemplified in cutting small toothed wheels 
of fine piteh, in which, under the pressure of the 
cut, the tooth last formed is apt to spring away 
from the cutter. In this and similar cases the feed 
must be cautiously managed, especially when the 
material being worked easily lends itself to this 
bending away. 

There are two distinct ways of varying the 
amount of metal removed by each tooth of a 
milling cutter at each revolution ;(1) by putting more 
or less teeth or (2) by altering the relative feed and 
speed. There is, however, an important difference 
in the amount of work done in the two cases. In 
the first case, as previously explained, by increasing 
the number of teeth, the rate of feed may be in- 
creased proportionately, the cutting speed remain- 
ing the same. Hence, subject to certain limitations, 
it may be said that the quantity of material re- 
moved, by cutters of the same diameter and driven 
at the same speed, will be directly proportionate 
to the number of teeth in each case, because the 
feed properly managed will be proportionate to the 
number of cutting edges. In the second case, by 
altering the speed or the feed, the amount of metal 
removed in a given time is increased or diminished 
In a corresponding degree. 

The highest possible speed and the greatest pos- 
sible feed having been determined once for all, and 
any decrease in either being waste, alterations of 
speed and feed are not allowable. Thus it is evi- 





dent that the quantity of material that can be re- 
moved in a given time, with all due regard to 
economy, is dependent upon the number of teeth in 
the cutter. In discussions on the relative merits 
of fine and coarse teeth, the latter seem to have a 
greater number of supporters as being capable of 
more work, but probably with finer teeth, sufficient 
care is not taken to insure every tooth doing its 
fair share of cutting, and then to feed up the work 
to the full amount. 

Brass, cast iron, wrought iron, steel, and other 
materials can be milled most satisfactorily by using 
cutters specially suited for each material. The 
shape of the teeth, their pitch and cutting angle, 
differ for the several varieties of material, and the 
speed and feed are also very different in each. 

The rate of feed employed is sometimes limited 
by the power that can be delivered through the 
driving belt ; the limit being reached when the 
belt slips on the cone. This method of gauging 
the capacity of a machine is extremely crude, and 
should not be countenanced. In such cases the 
width of the cutter will influence the feed, because 
the power consumed by the cutter will be pro- 
portionate to the width of the shaving removed. 
Though the width of the cutters employed ona 
milling machine, either singly or in gangs, must 
always be limited by the amount of power that can 
be applied through the belt, yet, in a properly de- 
signed machine, this limit should never be reached 
in workshop practice. 

The feed in the direction of cutting is said by 
one writer to vary, in ordinary work, from 40 to 
70 revolutions of a 4-in. cutter per inch of feed. It 
must always to an extent depend on the character 
of the work done, but the above gives shavings of 
extreme thinness. For example, the circumference 
of a 4-in. cutter being say 12$ in., and having 
say sixty teeth, the advance corresponding to the 
passage of one cutting tooth over the surface, in the 
coarser of the above-named feed motions, is 74 x 
so = siyo in. ; the finer feed gives an advance for 
each tooth of only 74 x xy = gio in. Such fine 
feeds as these are used only for light finishing cuts, 
and the same authority recommends, also for finish- 
ing, a cutter about 9 in. in circumference, or nearly 
3 in. in diameter, which should be run at about 
60 revolutions per minute to cut tough wrought 
steel, 120 for ordinary cast iron, about 80 for 
wrought iron, and from 140 to 160 for the various 
qualities of gun-metal and brass. With cutters 
smaller or larger the rates of revolution are in- 
creased or diminished to accord with the following 
Table, which gives these rates of cutting speed 
and shows the lineal speed of the cutting edge: 


Feet per Minute. 
ste 45 


Steel... ae ies eo aa 

Wrought iron... bce ~ oe eo 60 
Cast iron aa ae ass ees aa 90 
Gun-metal __... om adi ae ee 105 
Breas ... : pe ae 120 


These speeds are intended for very light finishing 
cuts, and they must be reduced to about one-half for 
heavy cutting. The speed cone, by which the ma- 
chine spindle is driven, has ordinarily three steps 
which are sometimes arranged to correspond rela- 
tively to the proper speeds for steel, cast iron, and 
brass. 

When employing milling cutters, and in fact 
cutters of any kind, one of the first things should 
be the devising of some method for ascertaining at 
what speed the cutters are actually running. A 
most commendable plan, adopted in the works of 
some leading engineers, is to affix on every ma- 
chine, in a position where it can always be readily 
inspected by the workman, a permanent memo- 
randum showing the several numbers of rotations 
of the spindle per minute, under all the various 
combinations of speeds of which the machine is 
susceptible. 

This memorandum is perhaps best in the form 
of a brass plate with the speeds traced in the form 
of a diagram. The sides of the diagram can be 
marked with figures showing diameters of cutters 
fitted for the various speeds. An easy way of cal- 
culating the proper spindle speed for any cutter is: 
Divide the required working speed, in feet per 
minute, by the diameter of the cutter in inches, 
and multiply the product by four, this will show 
the number of revolutions of the spindle per 
minute. 

For cutters of 6in. in diameter and upwards, 
when the depth of material to be cut away is not 
very great, the following are recommended as safe 
speeds : 





Steel, 36 ft. per minute with a feed of 4 in. per minute. 

Wrought iron, 48 ft. per minute with a feed of 1 in. per 

minute. 

Cast iron, 60 ft. per minute with a feed of 19 in. per 

minute. 

Brass, 120 ft. per minute with a feed of 23 in. per 

minute, 

The following results have been found to be the 
highest that could be attained in ordinary workshop 
routine, having due consideration to economy and 
to the time taken to change and grind the cutters 
when they became dull : 

Wrought iron, 36 ft. to 40 ft. per minute; depth of cut, 

1in.; feed, § in. per minute. 

Soft mild steel, about 30 ft. per minute; depth of cut, 

3 in.; feed, # in. per minute. 

Tough gun-metal, 80 ft. per minute; depth of cut, 4 in.; 

feed, ? in. per minute. 

Cast-iron gear wheels, 264 ft. per minute ; depth of cut, 

4in.; feed, ? in. per minute. 

Hard close-grained cast iron, 30 ft. per minute; depth 

of cut, 24 in.; feed, 35 in. per minute. 

Gun-metal joints, 53 ft. per minute; depth of cut, 

13 in. ; feed, § in. per minute. 

Steel bars, 21 ft. per minute; depth of cut, 4 in.; 

feed, ? in. per minute. 
A stepped milling cutter 4 in. in diameter and 
12 in. wide tested under two conditions of speed 
in the same machine, gave the following results : 
The cutter in both instances was worked up to its 
maximum speed before it gave way, the object 
being to ascertain definitely the relative amounts 
of work done by a high speed and a light feed, as 
compared with a low speed and a heavy cut. The 
machine was used single-geared and double-geared, 
and in both cases the width of cut was 104 in. 
Single gear, 42 ft. per minute ; ,5, in. depth of cut ; feed, 
1.3 in. per minute=4.16 cubic inches per minute, 

Double gear 19 ft. per minute; gin. depth of cut; 
eed, .625 in. per minute = 2.40 cubic inches per 
minute. 


Speaking generally, milling machines are lacking 
sufficient variety and range of speed and feed. If 
the cutters ordinarily in use range in diameter from 
say } in. to 4 in., or differ in a like proportion, the 
smaller needs to be driven sixteen times faster than 
the larger in order to run at the same speed at the 
cutting edge. When the range of sizes is greater 
the range of speeds requires to be proportionately 
greater. A single-speed milling machine has but 
three or four changes of speed, and the extremes of 
these differ by about four toone. Such an arrange- 
ment allows only a difference in cutting diameters 
ranging from one to four, even supposing only one 
cutting speed is used. When different materials 
are worked, and different speeds are required on 
that account, the diameters of the cutters have to be 
further considered. 

A single-speed machine to be used for general 
purposes offers a series of speeds suitable for, say, 
steel, wrought iron, cast iron, and brass. The four 
cone steps may be correctly proportioned to suit 
the relative speeds, best suited for these several 
materials, but the machine spindle will run at a 
speed suited to only one diameter of cutter. Thus 
there is no provision made for using cutters of 
various sizes. An intermediate driving shaft is 
wanted with cone pulleys giving a wide range and 
a good variety of speeds, so that small cutters may 
be run fast enough not to be broken, and large ones 
slow enough to avoid dulling their edges. The 
idea of employing the same speed for milling 
cutters widely differing in diameter, is as illogical 
as employing one speed for turning all diameters 
on a lathe. 

In the matter of self-acting feed motions, it is 
curious to notice that the speed of the cutter 
spindle usually controls the feed motion. This is 
entirely wrong, because in using a smaller cutter 
the speed of the spindle is properly increased, 
though of course the feed should remain constant. 
Suppose a 4-in. cutter is working satisfactorily at 
a speed of forty turns per minute, with a feed of 
lin. per minute, and it is required to replace the 
4-in, cutter by one 4 in. in diameter. To give the 
same speed to the cutting edge of the smaller 
cutter the revolutions of the spindle are at once 
increased eight-fold, and thereby the feed is in- 
creased by the same amount; thus the smaller 
cutter has eight times the amount of work thrown 
upon it. In practice the feed-driving gear would 
require to be altered to suit the increased number 
of spindle revolutions. But this shows that the 
feed should be really independent of the speed of 
the cutter spindle. 

With existing arrangements there is too much 
trouble in adjusting driving belts to expect the 
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question of speed and feed to receive proper atten- 
tion. Moreover, usually it has now to be deter- 
mined, by the person operating the machine, at the 
time the work is being commenced, and each fresh 
piece of work and every change of cutter re-opens 
the question. It is one that requires deeper con- 
sideration and it should be thoroughly investigated. 
Then having determined the speeds and the feeds 
which suit best, they should be once for all placed 
as a permanent record for use as part of the 
machine. 

The number of revolutions of the cutter spindle 
per minute, under every possible combination of 
the driving arrangements, will fix points for tracing 
a curve diagram of speed. This curve is often a 
marvel of eccentricity, though its uniformity is of 
great practical importance. A squared paper, on 
which are marked the various diameters of cutters 
and the speeds at which they should run for each of 
the different materials likely to be worked, has the 
speed curve of the particular machine laid down 
upon it. By a similar process the feeds obtained 
under all possible combinations of the feed gear 
would be noted, and these will fix points for tracing 
a feed diagram. These diagrams, both drawn on 
the same paper, should be mounted and varnished, 
and have a place close by the machine, where they 
can. be readily inspected each time a fresh job is 
put on the machine or a new cutter is used. This 
system places the necessary information at the dis- 
posal of intelligent workmen, who can then be 
expected to make use of the changes of speed and 
feed allowed by the machine, and in cases when a 
labourer is running 4 machine, a few minutes from 
the shop foreman will put the necessary gearing 
into operation. 

This system of speed diagrams, just alluded to, 
deserves most serious consideration from those who 
wish to develop the full duty from any machines. 
Though the system, in all its minute details, is 
adopted, needless to say always with marked suc- 
cess, in some workshops, these are so very few com- 

aratively, that it may be said to be almost un- 

nown to the world of general practice. The 
development of full duty in any machine is the 
keynote to economy, and especially is this the 
case in machines where there exists a vast differ- 
ence between the amount of work that can be done 
and that which satisfies in too many instances. 
This applies to some milling machinery, where 
slowly speeded cutters are fed to slowly nibble the 
work when they could be speeded up to cut per- 
haps fifty times the quantity, and at the same time 
produce better work. 





NOTES. 

Tut DisrosaL or S—EwaGE IN GERMAN Towns. 

Tue disposal of sewage is a question which has been 
to the fore for a good many years in various countries, 
but which, perhaps, nowhere on the Continent has 
been dealt with in a more systematic manner than 
inGermany. In Berlin the drains from the houses 
receive both the rain water, the dirty water from 
the kitchen, &c., and the contents of the water 
closets, conducting them to a system of radial 
sewers, through which they, by a natural fall, pro- 
ceed to a dozen various pumping stations within the 
area of the town. From these the sewage, through 
the medium of combined force and suction pumps, 
passes through pipes of 3 ft., or still greater dia- 
meter to the land, which the corporation of Berlin 
possesses, and where the sewage is used as 
a fertiliser. The sewage makes its final exit 
through a system of conduits so arranged that 
before reaching them, it has parted with all its 
manurial power to the soil, through which it is 
made to pass. The sewage water thus filtered 
reaches the river through the natural fall of the 
conduits in a comparatively purified state. The 
sewage is an exceptionally good manure, and the 
yield of grass on those fields that receive it is some- 
thing quite out of the common, so that it can be 
cut some six or seven times during one summer. 
This system also seems to answer well so far as the 
sanitary side of the question is concerned, but still 
there are a good many places which prefer the 
method by which the sewage is collected in large 
tanks, whereby it is possible to benefit larger 
areas by its fertilising qualities. Frankfort-on-the- 
Maine is another German town where the sewerage 
system is very perfect, but owing to the excessive 
cost of land in that locality the sewage is not, as in 
Berlin, used as manure in the first instance. The 
sewage is purified before being allowed to escape 





into the Maine, and the residue is pumped into 
receptacles from where the farmers fetch it. The 
town of Hanover is also about to adopt the 
sewerage system on a larger scale. In Augsburg 
and Heidelberg the barrel system is used, much 
more satisfactory in the latter than in the former 
town. In Heidelberg the corporation itself at- 
tends to the emptying of the barrels. 


ALUMINIUM. 

There are three electrolytic processes now in 
commercial operation for the production of alumi- 
nium. These are the Hall process, worked by the 
Pittsburg Reduction Company* ; the Heroult pro- 
cess, worked by the Aluminium Industrie Actien 
Gesellschaft, at Neuhausen,+ Switzerland, and by 
the Sociéte Electro-Metallurgique de France at 
Froges, and the Minet process, used at the works of 
Bernard Brothers, at Creil, France. The two former 
processes, and the works where they are carried on, 
have been fully described by us within the last year. 
The last consists in electrolysing a mixture of sodium 
chloride with aluminium fluoride, or with the 
double fluoride of sodium and aluminium, and is 
being carried out successfully. The metal ordi- 
narily sold contains 2 to 3 per cent. of impurities— 
generally silicon and iron—and is usually benefitted 
by the presence of the former, as it adds hardness 
and strength. Aluminium becomes pasty at about 
1000 deg. Fahr., and melts at 1300 deg. It 
loses much of its tensile strength at 400 deg. to 
500 deg. Fahr., at which temperature it anneals. 
The coefficent of linear expansion under 
heat, when of 98.5 per cent. purity is .0000206 
per degree Centigrade between the freezing and 
boiling points of water. This nearly corresponds 
with the expansion of tin, which is .0000217. 
The specific heat is .2143, and the thermal con- 
ductivity 73.6, silver being taken as 100. Re- 
cently a way of soldering aluminium has been 
discovered with hard and soft solder, and with an 
alloy of zinc and aluminium. The nature of the 
soldering fluid has not yet been published. The 
shriukage of aluminium in casting is 4} in. per 
foot, or about 2.26 per cent. of the length of the 
mould. We have already published a full account 
of the physical characteristics of aluminium. { 


PROGRESS ON THE MANCHESTER CANAL WorKS. 
The second, or Ince section of the Manchester 
Ship Canal, was this week opened, and now traftic 
is being conducted from Eastham to the Weaver, 
a distance of 11 miles. The boats from the Weaver 
Navigation are now passing to the Mersey, and 
thus it is possible to proceed with the construc- 
tion of the next or Runcorn section on which there 
will be a concentration of effort, as the works here 
are not ina forward state. This is owing to the fact 
that it ‘could not be touched until the Ince portion 
was sufliciently complete to accommodate the trade 
of the Weaver. The existence of the Parliamen- 
tary condition to this effect caused the work of the 
Ince section to be pushed forward very vigorously 
since the Eastham section was opened two months 
ago. On these 7 miles of cutting 3000 men were 
at one time engaged, with thirty-six locomotives, 
1200 wagons, thirteen steam navvies, and thirty 
steam cranes. The formal opening ceremony took 
place on Tuesday. The weather was as unpro- 
itious as it could possibly be, but Mr. Leader 
Williams, with characteristic cheerfulness, welcomed 
his guests with the facetious remark that it was 
a ‘*beautiful hydraulic morning.” The tug which 
passed through the canal first had on board amongst 
others the chairman of the company, Lord Egerton, 
of Tatton, the deputy chairman, Sir Joseph Lee, 
the Mayor of Manchester, and several directors 
and officials. The works were found satisfactory, 
although at some parts it may be necessary to pur- 
chase more ground, with a view to give the earth 
slopes of the embankments more batter, and obviate 
small landslips where the ground is treacherous. 
The slopes have stood the recent weather tests very 
well in view of the nature of the soil, some parts 
of it being quicksand. The tug took about an hour 
and a half to steam slowly along the eleven miles of 
canal and then passed through the Weston March 
Lock into the Weaver Canal and thence to Weston 
Point Locks, where the party disembarked. There 
is a prospect of passenger traffic being started very 
soon, A company has been formed called the Ship 
Canal Passenger Steamer Syndicate Company, and 
with two steamers, now at the canal, a daily ser- 





* See ENGINEERING, Vol. 1., page 479. 
+ Ibid., vol. 1., page 430, vol. li., page 229. 
t Ibid., vol. xlix., pages 373, 472, and 545, 





vice between Northwich and Liverpool will be esta- 
blished. At the Manchester end of the canal the 
work is so far advanced that it would be possible to 
complete it in little more than six months, The 
most backward parts of the undertaking are between 
Warrington and the Weaver ; but should no unex- 
pected obstacles arise it is possible that the entire 
35 miles of canal will be completed by the end of 
next year. 


THE BurstTING oF THE SoutH Fork Dam. 

In the last volume of the ‘‘ Transactions of the 
American Society of Civil Engineers” we find the 
report of a committee appointed by the Society to 
investigate the cause of failure of the South Fork 
Dam, which took place in June of 1889, and caused 
such a frightful loss of life and property at Johns- 
town. From this report it appears that the dam 
was commenced in 1839, being built to the order of 
the Central Commissioners of the State of Penn- 
sylvania. The material consisted partly of earth 
and partly of stone, the slopes being 2 to 1 in 
the upstream side, and 14 to 1 on the downstream 
side. The width of the dam was, as originally 
constructed, 10 ft. at the top, but the crest was 
afterwards lowered, so as to afford room for a 
roadway across it. The width at the bottom was 
200 ft. Its height was about 70 ft., and the 
amount of water impounded upwards of 500,000,000 
cubic feet. The waste-water weir had an effective 
width of about 70ft., and the water would flow 
over it to a depth of about 8 ft. before imperilling 
the dam. At the time of the disaster very heavy 
rains had been falling in the district, and the 
quantity of water entering the reservoir was about 
10,000 cubic feet per second, to discharge which 
the flow over the spill-way would have to have been 
about 12.63 ft. thick. In 1862 trouble had arisen 
from leaks in a culvert passing through the bottom 
of the dam, which finally resulted in a breach, 
which was repaired by the South Fork Fishing 
Club, who closed the openings through the bottom 
of the dam, so that in case of emergency all the 
surplus water had to be discharged by the waste 
weir. These openings consisted of five 24-in. pipes, 
which, discharging under a head of 70 ft., would 
have materially relieved the spill-way, had they 
been available at the time of the disaster. The 
breach through the dam is 420ft. wide, and the 
amount of material removed was 90,000 cubic 
yards. The committee attribute the disaster 
entirely to insufficient length of spill-way, which 
was only one-half of that originally intended by the 
engineer. Inspection of the dam shows careful 
workmanship and sound material. The time occu- 
pied in emptying the reservoir through the breach 
was 45 minutes, and the valley down which the flood 
rushed to Johnstown has a slope of about 33 ft. per 
mile. The water in the river rose about 30 ft., and 
at some points considerably more. All bridges 
between South Fork Station and Johnstown were 
washed away, together with the embankments and 
much of the track, the greatest destruction being 
within five miles of this town. Atthe period of the 
disaster nearly the whole working force of the 
Pennsyslvania Railway Company were engaged in 
repairing damages by floods on other portions of the 
line, and had to be collected in haste to cope with 
this fresh disaster. The officials to the west of 
Johnstown started collecting men for the work of 
rescue and repair on Saturday, the day after the 
flood, and on the Monday evening had 1250 at 
work, which they continued, day and night, for 11 
days, during which they built 3200 ft. of trestle 
work, from 15 ft. to 20 ft. in height, laid 29,000 ft. 
of main track, and 9000 ft. of siding and track 
yards. One trestle, 2200 ft. in length, was put up in 
48 hours. The destruction of property by the flood 
is estimated at between three and four millions of 
dollars by the committee, whilst the most careful 
estimates put the loss of life at about 2500. This 
figure, though only about a fourth of the first 
sensational estimates, is sufficiently appalling. 








THE IRON TRADE IN BRITAIN. 

Mr. J. S. JEANS sends us statistical reports of the 
= of pig iron and steel in the United King- 

om during the first half of the year, which report he 
has prepared as secretary to the British Iron Trade 
Association. The statistics clearly indicate that busi- 
ness is not so active as it was six or twelve months ago. 
In the production of iron there is a decrease of 84 per 
cent. when the total is compared with that for the 
corresponding period of last year, but an increase of 
2.85 per cent. on the total for the second half of last 
year. The total is given at 3,812,787 tons, the de- 
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crease on the first six months of last year being 355,677 
tons, while the increase on the previous six months is 
106,121 tons. The Scotch output, which is included 
in this aggregate, is estimated by one of the leading 
firms, the figures only being made up officially once a 
year—at Christmas. The estimate is nearly double 
that for the second half of last year when the result 
was affected by the strike, and this explains the net 
increase over the whole kingdom, but when com- 
parison is made with the first half of the year there 
is a decrease of 37,790 or 7.1 per cent. ‘The Cleve- 
land district is responsible for one-third of the 
six months’ production, and here there is a decrease 
on the previous six months’ total of 116,896 tons, or 
9.1 per cent., and on the corresponding months of last 
year of 6.3 per cent. Thereare considerable decreases 
in the output in Cumberland, Lancashire, and South 
Wales. Of the smaller districts Derbyshire shows the 
largest falling off, 27 per cent. on the corresponding 
period in 1890. North Staffordshire shows a decrease of 
about 20 percent. Notts, Leicestershire and other dis- 
tricts have increased their six months’ output in the year 
by 58 per cent. to 134,003 tons. Shropshire, Lincoln- 
shire, South Staffordshire, and Worcestershire are the 
only other districts with increases. As to the quantities 
of different descriptions made, about 54 per cent. was 
forge and foundry iron, 35 per cent. was hematite, 
9 per cent. basic, and a small proportion of spiegel 
and ferro. For the whole of 1890 the proportions were 
50 per cent. foundry iron, 38 per cent. hematite, and 
8 percent. basic. Hematite production is confined to 
Scotland, the northern countries, and South Wales, 
basic to Cleveland, which provides two-thirds of the 
total, Scotland, Lincolnshire, Lancashire, Yorkshire, 
Wales, and Staffordshire. 

As to the stocks of iron we find that the largest 
decrease is in Scotland, but unfortunately the makers’ 
stocks are not included. There has been a decrease 
in public stocks there in six months of 12.8 per cent., 
the total being 512,116 tons, whereas a year or twoago 
there was considerably over a million tons in store. 
In South Wales there has been an increase from 
14,577 to 34,904 tons, and in Cleveland there has been 
an addition to the extent of 2.35 per cent. The net 
result is a decrease on the six months of 71,676 tons, 
or 5} per cent., the total now being 1,295,572 tons. 
To this has to be added the stock in private stores in 
Scotland. Taking the production and making allow- 
ance for the difference in stock, it is found that the 
deliveries throughout the kingdom im the six months 
have been 3,884,463 tons or 608,005 tons less than in 
the corresponding period last year. This is equal to 
13.5 per cent. of a decrease. Allowing for exports, the 
consumption is found to be 3,532,554 tons, a decrease 
of 369,535 tons, or 12.7 per cent. less. The average 
number of furnaces in blast was 388, against 438 a 
year ago and 413 six months ago. 

As regards the production of steel there is a small 
increase from the open hearth, but a large decrease 
by the Bessemer process. The total output of open- 
hearth steel ingots was 778,888, an increase of 25,316 
tons, or 3.3 per cent. Of the total about 91 per cent, 
was made by the acid process. Scotland makes up over 
30 per cent. of the total and the ee has dle- 
creased slightly ; whereas Cleveland has made a larger 
quantity with the result that the production there is 
nearly equal to that in Scotland and makes 29 per 
cent. of the total. South Wales contributes 19 per 
cent. of the total, having also increased its produc- 
tion. Indeed, Lancashire and Cheshire form the only 
other district which has, like Scotland, decreased 
the make. Of the total production 37 per cent. was 
made into plates and angles; 17 per cent. into bars, 
tees, and forgings; 12.7 per cent. into blooms and 
billets; 10.7 per cent. into castings; and 10.3 per 
cent. into rails. Blooms and billets are largely made 
in Scotland ; bars, tees, and forgings in South Wales, 
and castings in the north-east coast. Lancashire and 
Cheshire made 82 per cent. of the rails. There were 
= ~ average 2244 acid and 24} basic furnaces em- 
ployed. 

Of Bessemer steel 923,005 tons of ingots were pro- 
duced, 132,275 tons, 124 per cent., less than in the 
same months last year. Scotland does not appear 
on the list, except under the general term ‘‘ other dis- 
tricts.” South Wales made 25 per cent. of the total 
by the acid process, Cleveland made about 20 per cent., 
of which two-thirds were by the basic process ; Cumber- 
land made about 20 per cent., all by acid process. 
Lancashire and Cheshire also confine operations to this 
process, and Sheffield only makes asmall proportion by 
the basic process, In all nearly 80 percent. is made by 
acid process. The larger districts show considerable 
decreases, notably South Wales, Cumberland, and 
Cleveland, the two former particularly in rails. The 
net decrease in rails is 86,525 tons, or 17 per cent., 
the total being now 423,934 tons. This oaen about 
46 per cent. of the total output of ingots ; tees, bars, 
and forgings make 14 per cent.; blooms and billets, 
13 _ cent.; and plates, fishplates, and angles, 4.7 per 
cent. 

The production of steel ingots of all kinds in the 
first six months of 1891 was 1,701,893 tons, against 








1,808,852 tons in the comepenting six months of 
1890. This shows a total decline for this year of 
106,959 tons, or nearly 6 per cent. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Heavy Trades.— There is a decided reaction for the 
better in all the heavy iron and steel trades. Prices of 
both pig and manufactured material have continued to 
rise slowly for a fortnight past, but this week Bessemer 
and Siemens billets have been put up 2s., and agents 
refuse to commit themselves to heavy forward deliveries, 
even at these rates. Orders continue to come in heavily 
for railway material of all descriptions, principally on 
account of the home companies and the East Indies. Rail- 
way wagon and carriage builders are also very busy. It 
is believed that orders will shortly be received to proceed 
with the Chilian Railway contracts, which for so long 
have been in abeyance, as confidence is being restored in 
that direction, and advices are already to hand to deliver 
as rapidly as possible orders placed here many months ago 
for cutlery, files, and tools. For crucible cast steel there is 
an improving cal], but only high-class makes are inquired 
after, inferior selling very badly, and this rule appears to 
apply throughout the whole of Sheffield industries. 
Armour-plate and gunmakers have enough work to last 
for many months to come, and all the houses engaged on 
heavy marine work are busy, but light sections are little 
called for. In the engineering trades there are variations; 
at Leeds the men are complaining of shortness of work, 
whereas in Sheffield there is regular employment for a 
small army of mechanics. Everything indicates return- 
ing prosperity in the heavy Seunchea 


William Jessop and Sons, Limited.—The directors of 
this company are issuing prospectuses announcing the 
issue of 100,000/. five per cent. mortgage debentures for 
five or seven years, payable 10/. per cent. on application, 
40/. on allotment, and 50/. on January 1, 1892, with option 
to pay in fullon allotment. The debentures are issued in 
order to pay off an existing mortgage of 100,000/., the 
remaining portion of an original mortgage of double that 
amount, and they are repayable at par. The paid-up 
capital of the company is 235,890/., and the unpaid 
capital amounts to 148,460/. The company has for fifteen 
years paid an annual average dividend of 6/. 3s. 6d. per 
cent, 


Coal.—A very satisfactory condition of things prevails 
throughout the district : all the pits are working full time, 
and it is generally believed there will be another 
rise in prices next month. A Jarge ———— is being sent 
to the metropolis. The following are the average pit 
prices: Silkstone, 11s. 6d. to 12s. 6d. per ton; Barnsley 
softs, 10s. to 11s. 6d. per ton; Flocktons, 10s. 6d. ; and 
inferior, about 9s. per ton. 


Handsome Gifts of Machinery to the Yorkshire College. 
—The following very handsome presentations have been 
made to the Yorkshire College, and they will greatly add 
to the efficiency of its ere: operations. essrs. Hut- 
chinson, Hollingworth, and Co., Limited, of Dobcross, 
have given an exceedingly well-built fast-running loom, 
to which they have applied a double-shed jacquard, so 
mounted as to be capable of producing the finest classes 
of worsted fabrics. Messrs. Pearson and Spur, Limited, 
Bristol, have followed up their previous gifts by supplying 
one of their latest dobbie looms, so constructed as to 
afford scope for the weaving of an extensive range of fancy 
fabrics, however intricate in design and colour. Messrs. 
Hattersley and Sons, of Keighley, have introduced a fast- 
running loom, specially designed for producing the fine 
textures made in the woollen and worsted trades. Messrs. 
R. Hall and Sons, of Bury, have also given a loom 
arranged for weaving cotton, silk, dress and other fabrics. 
The loom is mounted with a double-lift jacquard, the gift 
of Messrs. Devoges, of Manchester. 





Water Power IN SwiTzERLAND.—The Swiss Federa- 
tive Council has taken steps to secure for the State all 
the water power in the country. According to recent 
examinations the aggregate capacity of water power in 
Switzerland is estimated at 582,834 horse-power. Water 
power is evidently beginning to attract universal atten- 
tion. 





A Meteorite Founp.—Mr. H. P. Koch, of Svend- 
borg, Denmark, found on September 19 a meteorite at 
Lysabild ; the meteorite has been forwarded to Professor 
Ionstrup, of the Copenhagen University, for examina- 
tion. Theextraordinary circumstance in connection with 
this find is the fact that the finder saw the meteorite rush 
down into a willow tree, about fifty years ago, one day in 
August, 1843, and he has now discovered it in the rotten 
roots of the tree. 





Miptanp Ratway.—The Midland Railway Company 
is about to erect a large new goods station and warehouse 
at Bradford. The new warehouse will be of unusually 
large proportions (viz., 384 ft. by 170 ft.), and will com- 

rise four floors, inclusive of a basement, covering no 
ess than an acre and three-quarters. The floor will be 
calculated for a load of 8 cwt. per square foot, or in the 
aggregate 40,000 tons of goods. The roof will be of five 
spans. The contract has been let to Mr. Coates Murga- 
troyd, of Idle, and the ironwork has been let as a sub- 
contract to Messrs. Eastwood and Swingler, of Derby. 
Mr. Murgatroyd’s contract amounts to upwards of 
100,000/. The plans of the work have been prepared by 
Mr. C. Trubshaw, the company’s chief avons, who 
estimates that, with favourable conditions, the warehouse 
will be completed by the spring of 1893. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a small attendance on ’Change at the weekly market, but 
affairs were in a satisfactory state. (Quotations were very 
firm, and although the amount of business actually done 
was not particularly large, inquiries were numerous and 
several fairly large parcels were sold. There were a guod 
few buyers in the market and several of them were rather 
anxious to place orders, but sellers, as a rule, were in no 
great hurry to do business. Makers of pig iron have 
recently booked a lot of orders, and some of them are now 
very indifferent about entering into further contracts, 
believing that by waiting a little while they may be able 
to secure higher rates than those ruling at present. 
Shipments of pig iron have been very heavy during the 
past month, and people connected with the staple in- 
dustry have, in consequence, concluded that stocks 
must have considerably decreased. One or two have 
expressed the belief that the Cleveland Ironmasters’ 
Association returns for September, which will be pub- 
lished in a day or two, will show a reduction in stocks of 
as much as 10,000 tons. Yesterday buyers were quite 
willing to pay 40s. 6d. for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, and business was done at that 
figure, but one or two sellers asked 40s. 9d. For delivery 
to the end of the year 40s. 6d. was generally quoted for 
No. 3. There was a good demand for the lower qualities 
of pig iron, and No. 4 foundry, which is very scarce, 
realised 39s. 3d., whilst grey forge changed hands at 
37s. 3d. There was not much doing in Middlesbrough 
warrants. They opened 40s. 8d. and closed 40s. 6d. cash 
buyers. To-day our market was quiet but steady. Only 
a small amount of business was done, but quotations were 
very firm. For both prompt and forward delivery No. 3 
was quoted 40s. 6d. Local brands of hematite pig iron 
continue scarce and are difficult to obtain for immediate 
delivery. About 50s. to 50s. 6d. is the price for Nos. 1, 
2, and 3 of makers’ east coast brands delivered a month 
hence. Spanish ore keeps steady. Rubio is 13s. 6d. per 
ton ex-ship Tees. 


Manufactured Iron and Stcel.—In both these important 
industries there is a decided improvement, and prospects 
for the future are now regarded as fairly satisfactory. 
Almost all the works present a very busy appearance, 
and are, as a rule, well supplied with orders. One well- 
known firm is said to have been compelled to transfer an 
order to another works, as they had too much on hand to 
permit their turning out the work at the time it was re- 
quired. Quotations all round, except those for steel rails, 
have improved since our last notice. The rail depart- 
ments are, however, unfortunately as dullas ever. Prices 
are low, and contracts are most difficult to secure. Heavy 
sections of steel rails are still obtainable at 4/. net f.o.b. at 
makers’ works. Common iron bars have advanced to 
5l. 12s. 6d.; iron ship-plates to 5/. 12s. 6d.; iron ship 
angles to 5/. 7s. 6d. ; steel ship-plates to 6/. 2s. 6d.; and 
steel angles to 5/. 17s. 6d., and one firm report having sold 
the last-mentioned at 6/. The usual 24 per cent. discount 
for cash is allowed off all the foregoing quotations. 


Shipbuilding and Engincering.—Most of the shipyards 
in the north have a fair amount of work on hand, and a 
few orders for new vessels have recently been placed. 
One or two firms, however, are not particularly full of 
work. Several of the engineering establishments are 
pretty busy, but there are others who are not doing much. 
The outlook, however, is better than it has been of late. 

The Fuel Trade.—There is a good demand for all classes 
of fuel and quotations are maintained. For average 
qualities of blast furnace coke delivered here 13s. 3d. to 
13s. 6d. per ton is quoted. 








Tue NewcastLe Exursition Surptvus.—The income 
of the Newcastle Exhibition has produced a surplus of 
37621. ; and this sum it was decided on Wednesday, at a 
meeting of the Executive Council, to hand over to the 
Durham College of Science. A committee has been 
appointed to confer with the council of the College as to the 
purposes to which the money shall be devoted ; but it is 
said that the idea favoured by the Exhibition executive is 
that it shall be spent upon the erection of a new wing, to 
bear an appropriate commemorative name. 





Gtascow Harsour Works.—The quarterly report by 
the engineer, Mr. James Deas, states that the total quan- 
tity dredged during the quarter amounted to 395,384 
cubic yards, as compared with 417,760 cubic yards in 
corresponding quarter of 1890; 388,200 cubic yards were 
lifted by; dredgers, and 7184 cubic yards by the floating 
digger. ‘In addition there were loaded by men into punts 
152 cubic yards. Of the total 374,240 cubic yards were 
deposited in Loch Long. Good progress is being made 
with the new works, which include a large wet dock and 
a graving dock. 

A Curious STEAMER.—A steamer, which can be pro- 
pelled on land, by means of its own engine, has just been 
constructed at the Ljunggren oa Works at 
Kristiansstad, in Sweden. It is intended for the traffic 
on two lakes close to Boras, which, however, are sepa- 
rated by a stripof land. Rails have been laid between 
the two lakes. The steamer, which has been christened, 
very appropriately, ‘‘ Svanen” (the Swan), can run itself 
across from the one lake to the other. At a trial trip, if 
one may call it so, at the works, the vessel fulfilled the 
tests very well. The engine is 10 horse-power, and the 
Svanen can accommodate some 60 passengers. 








—— 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig - Iron Market.—After the extensive business 
done in hematite pig iron this day week, there was a lull 
in business on the following forenoon. Cleveland and 
hematite iron were both a shade firmer, but Scotch iron 
remained unchanged. In the afternoon there was a little 
bit of excitement in respect of Cleveland iron, the price of 
which was run up to 41s. 3d. per ton one month without 
much ironchanging hands. The higher level brought out 
sellers, and the price at once dropped to 41s. one month 
sellers. Hematite iron also rose in price 9d. per ton, but 
the gain was subsequently lost. There was neither busi- 
ness done nor change of price in Scotch. At the close 
the settlement prices were—Scotch iron, 47s. 6d. per ton ; 
Cleveland, 40s. 104d. ; hematite iron, 50s. 74d. per ton. 
In respect of Scotch iron, Friday was like Thursday ; no 
business was done either forenoon or afternoon. There 
were sellers in the forenoon at a decline of 14d. per ton, 
but buyers were offering 14d. less. In the afternoon 
buyers came up 4d. per ton, but sellers increased their 
demands to the same extent. A fairly good business 
was done in Cleveland iron at one month at easier 
prices, and the close showed a decline of 1d. per 
ton. The principal business done was in hematite 
iron, the transactions running up to some 12,000 
tons. Prices opened easier, but recovered and closed 
as on Thursday afternoon. The settlement prices 
were—Scotch, 47s. 6d. per ton; Cleveland, 40s. 9d. ; 
hematite iron, 50s. 74d. per ton. During the forenoon of 
Monday the tone of the market was very sluggish, and 
business was extremely quiet. Both Cleveland and 
hematite iron were 14d. to 2d. per ton lower in price, 
but Scotch iron stuck fast at 47s. 6d. per ton cash. The 
forenoon drop in the price of Cleveland iron was recovered 
in the afternoon, but the price of hematite iron declined 
another 1d, per ton, to 50s. 5d. cash. There was but a small 
amountof businessdoneinany department. Attheclosethe 
settlement prices were—Scotch iron, 47s. 6d. per ton; Cleve- 
land, 40s. 9d.; hematite iron, 50s. 44d. per ton. 
tone characterised Tuesday’s warrant market, and prices 
were easier. For the fourth day in succession no business 
was done in Scotch iron. Sellers came down 1d. per ton 
in their demands, while buyers receded to the same 
amount, both closing 1d. per ton under Monday’s final 
quotations, Cleveland iron was held firm in the forenoon 
without any business being done, but prices eased in the 
afternoon and business wasdone. The closing quotations 
showed buyers 2d. and sellers 3d. per tonunder the previous 
afternoon’s close. A good business wasdone in hematite 
iron both forenoon and afternoon, but at lower prices, the 
close showing a fall of 2d. per ton on the day, and 44d. on 
the two days. Theclosing settlement prices were : Scotch 
iron, 47s. 44d. per ton; Cleveland, 40s. 6d.; hematite 
iron, 50s, 3d. od ton. There wasa fair amount of busi- 
ness done in the pig-iron market this forenoon. Scotch 
warrants receded 2d. per ton, hematite iron 1d., and 
Cleveland 4d. per ton. ‘No business in Scotch iron was 
reported in the afternoon. Cleveland was done at 
40s. 9d, per ton one month, and hematite iron changed 
hands at 50s. 24d. per ton cash. The tone all round 
was fairly steady. The following are a few of the prices 
of makers’ iron No, 1 special brands: Clyde, 56s. per 
ton; Gartsherrie and Summerlee, 57s.; Calder and 
Glengarnock, 57s. 6d.; Langloan and Coltness, 58s. 6d. ; 
Shotts (shipped at Leith), 59s. 6d.; Carron (shipped at 
Grangemouth), 61s. 6d. per ton. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 8427 
tons, as compared with 10,400 tons in the correspondin 
week of last year. They included 800 tons for the Unit 
States, 885 tons for Canada, 110 tons for South America, 


276 tons for India, 290 tons for Australia, 264 tons for | be 


France, 638 tons for Italy, 1010 tons for Germany, 775 
tons for Holland, smaller quantities for other countries, 
and 3130 tons coastwise. There are now 75 blast fur- 
naces in actual operation in Scotland, against 74 a week 
ago and 60 at this time last year. Six furnaces are 
making basic iron, sixteen are working on hematite ore, 
and the remainder are making ordinary iron. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 500, tons, as com- 

red with 500,817 tons yesterday week, thus showing 
or the week a decrease amounting to 509 tons. 


_ Large Contracts for Hematite Ironstone.—Owing to the 
improved condition and improving prospects of the local 
steel trade, large contracts have recently been concluded 
for the supply of hematite iron ore over next year ; indeed, 
itis said that orders for well-nigh 100,000 tons of Spanish 
ore have been placed, the freightage rate for which is said 
to be fully 5s. 6d. per ton delivered in the Clyde. 


_ Finished Iron Trade.—The Scotch makers of finished 
iron have this week issued circulars to the trade intimating 
an advance of 2s. 6d. in the prices of all kinds of bars, 
with the exception of the lowest grade of common bars, 
which were raised to that extent several weeks ago. The 
lowest grade of common bars is now quoted at 5/. 17s. 6d. ; 
second grade, 6/.; highest grade, 6/. 5s.; best bars 
ranging from 61, 7s. 6d. to 6/. 15s., all less the usual 5 per 
cent. discount. The prices issued by the North British 
iron Works (Mr. Thomas Ellis’s) are: Common bars, 
. 5s.; best, 6. 15s, ; extra best, 7/. 15s.; Yorkshire, 
121.: best ditto, 16/.; cable iron, 7/. 15s.; extra best 
ditto, 8/, 15s.; rivet iron, 61. 5s. ; best ditto, 5. 15s. ; 
extra best, 7/. 15s. 
The Steel Trade.—During the past few days there has 
been a slight lull in the demand for steel for shipbuilding 
urposes, due, perhaps, to the fact of consumers having, 
or the moment, placed the bulk of their requirements. 
Makers are still stiff in their quotations. 


_ The Coal Trade.—The position of the Scotch coal trade 
is practically unchanged from last week as regards prices, 
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supplies, and demand, a very steady busines continuing 
re putthrough. Complaintsare still general, however, 
as to the insufficiency of the supply of wagons given by 
the railway companies. The demand for public works 
purposes has not improved, and dross is both plentiful 
and cheap. In accordance with the announcement made 
some time ago, a number of the masters have raised the 
price of house coal from and after to-morrow (October 1) 
1s. per ton, but the advance is not yet general. The 
following are the prices quo to-day for delivery in 
Glasgow: Main coal, 8s.; ell, 9s. to 9s. 3d.; splint, 
8s. 9d. to 9s. ; and steam, 10s. 6d. to10s. 9d. There is at 
present a very heavy output, larger, indeed, than the 
immediate demand; and that circumstance is adduced 
to show that it is bad policy to advance prices just now. 


New Iron and Steel Works at Wishaw.—On Monday of | ; 


this week the Belhaven Iron and Steel and Patent Nail 
Company (Limited), opened their newiron and steel works, 
wa en situated close by their nail works, at Wishaw. 
Ten puddling furnaces, two heating furnaces, and three 
rolling mills bave been laid down, together with other 
modern appliances used in the manufacture of iron and 
steel. Plates, strips, and bars will be turned out for the 
home and foreign trade, and bevelled strips will be sup- 
plied to the nail works. It is about two years since 
ground was broken for the iron and steel works, the dull 
state of trade having delayed active operations. On 
Monday a successful start was made with nearly fifty 
hands. When fully occupied the works (inclusive of the 
nail department) will give employment to 300 hands. 
The cost of building, plant, &c., is estimated at 30,000/. 


New Shipbuilding and Engincering Contracts.—Messrs. 
A. and J. H. Carmichael and Co., shipowners, Greenock, 
have placed a contract for a steel sailing ship with Messrs. 
Barclay, Curle, and Co., Glasgow. A contract has been 
placed with a Greenock firm to build a screw steamer of 
1750 tons ister, and having a carrying capacity for 
3000 tons. essrs. Jeffrey, Blair, and Co., Glasgow, are 
the owners. Messrs. Rankin and Blackmore, engineers, 
reenock, have contracted to build a set of yacht engines 
for shipment to Australia. An order to fit with new 
boilers the steamer Aberdeen, belonging to Messrs. 
George Thompson and Co., Aberdeen and London, 
has been placed in the hands of Messrs. Hall, Russell, 
and Co., Aberdeen. It is understood that the work 
will cost about 10,0007. Messrs. W. B. Thompson 
and Co. Limited, Dundee, have just received an 
order from the General Steam Navigation Company, 
London, to build for them a new passenger and cargo 
steamer, which is to be an exact duplicate of the Pere- 
grine, which Messrs. Thompson and Co. launched in July, 
but which has since been sold to a Melbourne firm. The 
new vessel is to be ready for next season’s trade. 


Purchase of Sir John Burns’ Yacht by the Admiralty. 
—A telegram has arrived in Glasgow to-day stating that 
the Admiralty have purchased from Sir John Burns, Bart , 
of Castle Wemyss, a steam yacht Capercailzie, for the 
use of Admiral the Duke of Edinburgh, at Portsmouth. 
She was built some six or eight years ago by Messrs. 
Barclay, Curle, and Co., Glasgow, and is very handsomely 
equipped and fitted. 


Clyde Shipbuilding Trade: Launches duriny September. 
—In respect of the output of new vessels from the yards 
on the rivers the shipbuilding trade of the Clyde con- 
tinues to show a considerable falling off, but the outlook 
for the next six months, at least, promises better 
times, owing to the large contracts for new vessels 
that have been placed within the past couple of months. 
There have been seventeen vessels, aggregating 20,698 
tons, launched during the month, which ends to-day, 
ing a decrease of 12,288 tons, as compared with the 
output in the corresponding month of last year, and 
20,527 tons under that of September, 1889, and only 613 
tons above the output of September, 1886, the last period 
of depression in the trade. For the nine months of the 
year the output amounts to 218,817 tons, being a decrease 
of 40,325 tons, as compared with that of the same period 
of last year, and 72,873 tons under that of the same nine 
months of 1883, which was the best year known in the 
Clyde shipbuilding trade, but still 77,947 tons above the 
output for the three-quarters of 1886. The largest amount 
of the tonnage launched last month was for London 
owners—three vessels of a total of 5130 tons. It is pro- 
bable that the orders placed during September for new 
shipping represent about 50,000 tons. 


Opening of the New Kelvin Bridge.—This very hand- 
some bridge, which has already been described in Enct- 
NEERING, was formally thrown open to the public. It 
connects Glasgow proper with the suburban district of 
Hillhead. The engineers, Messrs. Bell and Miller, Glas- 
gow, have earned much credit by the work. 





GERMAN CoAL In ITaty.—The deliveries of German coal 
to Italy in June amounted to 2940 tons. In this total 
Westphalian coal figured for 2290 tons. 


CasTLE DonniNGTON SEWERAGE.—The Shardlow Guar- 
dians lately advertised an open competition for the best 
scheme for the arenes and sewage disposal of Castle 
Donnington. Mr. W. H. Radford, of Nottingham, has 
just been awarded the first premium, and a vestry 
meeting of ratepayers will shortly be held to consider 
the desirability of carrying out the scheme at once. 
The population is about 2500, and it is proposed to deliver 
the sewage by gravitation on to ten acres of suitable land 
where it will be purified by irrigation. The storm water 
from roads will not be admitted to the sewers. Part 
of the outfall sewer will consist of an iron pipe syphon 
750 yards long. The cost of the engineering works is esti- 
mated at 2300/. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been quiet; the 
best descriptions have made 13s. 6d. to 13s. 9d. per ton, 
and inferior qualities 12s. 6d. to 13s. 3d. per ton. With 
regard to the household coal trade No. 3 Rhondda has 
been in pretty good demand at 13s. per ton. Coke has 
shown little change, foundry qualities making 20s. 6d. to 
21s., and furnace ditto, 18s. per ton. Patent fuel has 
exhibited some dulness. 


Mid-Wales Railway.—The half-yearly meeting of this 
company was held on Wednesday, at Palmerston-build- 
ings, London, Mr. Sheppard in the chair. The 
directors’ report showed that the company’s ae of 
the net joint receipts amounted to 6018/. 13s. 8d., being a 
decrease of 4251. 4s. 2d. as compared with the correspond- 
ing period of last year. This decrease had been princi- 
a ly caused by the increased amount paid to the Cam- 

rian Railway Company for interest on capital expended 
by the company under the requisition of the Board of 
Trade for interlocking, continuous brakes, &c., and the 
additional cost of coal and materials. The chairman, in 
moving the adoption of the report, said the railway was 
now entirely under the control of the Cambrian Railway 
Company. There was a decrease of receipts amounting 
to 425/., but the company had been able to pay interest 
upon its A and B debentures. The report was adopted. 


Bristol and South Wales Railway Wagon Company 
Limited.—A special meeting of this company was held 
on Friday at Bristol for the purpose of considering the 
propriety of confirming a resolution passed on the 7th ult., 
that the articles of association be altered by expunging 
and omitting 250,000/. from Article II. and by inserting 
300,0007. in lieu thereof. The chairman, Colonel Savile, 
said that at the meeting held on the 7th ult., he fully ex- 
plained the circumstances which had led the directors to 

ropose the resolution, viz., that some good business had 
om offered them, that they had issued debentures to the 
full extent authorised by the present articles of associa- 
tion, that they had satisfied themselves that they could 
well employ a large capital, and that it was to the interests 
of the shareholders that the capital should be increased. 
He mentioned that, if the resolution were passed, and 
wer given to borrow 300,000/. instead of 250,000/., the 
irectors would issue 5000 shares to the present share- 
holders at 1. per share premium. He proposed that the 
resolution passed at the meeting on the 7th ult. be con- 
firmed. Mr. J. Almond seconded the motion, and said 
he wished the directors had asked for a larger amount. 
The chairman said they would come again for more. 
They did not want to be rash. The resolution was carried 
unanimously. 

North’s Navigation Collieries.—The half-yearly meeting 
of this company was held on Tuesday at Winchester 
House, Old Broad-street, London, Colonel North in the 
chair. The report and statement of accounts, which were 
taken as read, showed that the net profits for the half-year 
were 19,837/. 8s. 8d., to which was added 6576/. 4s. 
brought forward from the previous half-year, making 
26,4131. 12s. 8d. fordisposal. The directors recommended 
that a dividend at the rate of 10 per cent. per annum be 
paid on the amounts called up from time to time on the 
preference shares, and a like dividend of 10 per cent. per 
annum on the ordinary shares (together absorbing 
20,3331. 6s. 8d.), that 30007. be applied towards improving 
the company’s properties, and that the balance of 
30802. 6s. be carried forward. The report was adopted. 


West Gloucestershire Water Company.—The half-yearly 
meeting of this company was held on Saturday at Bristol, 
Mr. E. Horton in the chair. The report of the directors 
stated that ‘‘during the six months ending September 5, 
1891, 523 additional services have been laid on, making 
the number of houses supplied by the company on that 
date 2917, and which, including some water supplies, are 
estimated to produce a water rental of 2480/. 7s. 10d. per 
annum. To this must be added about 50/. per annum for 
rent of property belonging to the company, thus making 
the total estimated income on that date at the rate of 
25301. 7s. 10d. per annum. This is an increase of 
4131. 17s. 10d. during the past six months ; but theincome 
for the current half-year has only been benefitted toa 
comparatively small extent by this increase, as it has 
principally taken place towards the close of the half-year, 
and since the accounts were made up. he extensions 
referred to in the last report, for the supply of Oldland 
Common and Bilton, have been completed, as also those 
for the supply of Winterbourne Down and Hicks Common 
and parts of Frenchay, which latter extensions have been 
carried out under a guarantee from the guardians of the 
Barton Regis Union.” The report was adopted. 





Sayers’ Piating Dynamo: ErratuM.—By a printer’s 
error in our description of this dynamo last week the 
words ‘‘winding of the armature” were printed as 
“rounding of the armature,” and similarly the word 
‘light ” was read as ‘‘eight,” giving the dynamo eight 
subsidiary brushes, whilst as a matter of fact there are only 
four brushes in all, as shown in our engravings. 


Preciprrant ror SewacE.—Alfesil compound is the 

recipitant used at the Richmond Main Sewerage 
Works at Mortlake. It is manufactured by the Porous 
Carbon Company at Heathfield, near Newton Abbot, 
and is composed of carbon prepared by that com- 
pany, mixed with certain proportions of soluble sulphates 
of alumina and iron. Porous carbon, also manufactured 
by the Porous Carbon Company, is used in the filter beds. 
Alfesil is also used in large quantities in the Coventry 
Sewage works. Coventry is well known to produce one 
of the worst sew: in the kingdom and most difficult to 
deal with effectually. The London office of the Porous 
Carbon Company is at 139, Cannon-street 
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BAND SAW. 


CONSTRUCTED BY MESSRS. JOHN WILD AND CO., LIMITED, ENGINEERS, OLDHAM. 








Tue band sawing machine, which we illustrate on 
the present page, is manufactured by Messrs. J. Wild 
and Co., Limited, of the Falcon-street Works, Oldham, 
for wood sawing, and is fitted with their patent saw 
guides, one of which is illustrated in detail in the 
small engraving. These guides have two adjustable 
hardened steel blocks to prevent the saw from twisting 


leaders have found that the entire absence of what are 
called ‘‘ benevolent objects” is a source of weakness, 
not of strength. It is asmall beginning, but it is on 
the right lines, and the policy will be extended if the 
| union is to maintain its position as an industrial force 
|in the country. The address of the president was 
|more moderate in language, and better in tone, than 








when at work, whilst the thrust is taken by a hardened | on previous occasions. His references to the estab- 
steel roller behind the saw, which is self-lubricating, | lishment of municipal workshops show that he has 
and can be adjusted to suit the width of the saw. The| begun to realise at last its difficulties; and the 
main frame of the machine is in one casting, and is very | shelving of the whole question at the Trades Congress 
heavy and rigid. The wheels are of the bicycle type; |is an indication of its retirement from the progres- 
they are accurately balanced, and have their rims|sive labour movements of the day. 
covered with india-rubber. Owing to their construc- | to establish a State Board of Conciliation is a recogni- 
tion these wheels are exceptionally light and rigid. | tion of the evils of strikes, as a general rule, and of 
Guards for protecting the workmen from injury are | the advantages of some method of dealing with dis- 
fitted at the top and side of the machine. Special} putes so as to avoid strikes. But he also recognises 
attention has been paid in designing the machine to | the fact that compulsion by the State would not suc- 
ease of adjustment., and all the various movements | ceed ; there must be a voluntary submission by both 
can be made without requiring the use of a screw-key. | parties, with a pledge to abide by the award or decision, 
| whatever it may be. The boast of adding some 50,000 
|or 60,000 members to the union simply means the 
INDUSTRIAL NOTES. | absorption of other bodies ; whether that will bring 
In many respects the Dockers’ Congress at Hull, | strength, or the reverse, is a matter of speculation ; 
during the past week, was one of the most important | experience alone will pronounce a verdict upon this 
of the many gatherings which have been held by that | question. The mayor of Hull wisely and generously 
body. The proceedings were, in a sense, tame as/ welcomed the delegates and gave them some excellent 
compared with former meetings, but they were more | advice, all of which was taken in good part by those 
significant by reason of that very fact. A change is| present. 
gradually and slowly taking place in the Dockers’, 
Union ; it is abandoning by degrees its character as a| Throughout the Lancashire district the engineering 
“‘mere fighting machine.” The first move in this| trades remain in about the same condition as regards 
direction is by the adcition of ‘‘ funeral benefit” to|employment. In most departments a fair amount of 
that of strike pay only as at first constituted, The | activity is maintained with work in hand, but the pro- 








His proposal | 





spects are not regarded as hopeful. There isincreased 
activity in the pigand finished iron branches, prices being 
firm with an upward tendency. But most consumers 
appear to have already covered their present require- 
| ments, and consequently there is no great pressure as 
| regards orders, nor are the makers pressing sales. The 
| general feeling seems to be that the cost of production 
| cannot well be lessened either as regards wages, mate- 
|rial, or fuel. In the manufactured iron trade there is 
| greater activity, makers’ books being so full of orders 
| that it is reported to be difficult to place more for prompt 
|delivery. There is a fair demand for steel plates for 
| boilermaking purposes and prices are hardening. No 
| further labour disputes have arisen in connection with 
| any branches of the engineering or iron trades in the 
| district, other than those previously adverted to in 
| Industrial Notes. But the mere fact that such 
| disputes as that with the stove-grate makers dragging 
| on for months is an indication of lessened pressure in 
production, at least in the branches affected. The 
news of the death of Mr. Austin was received with 
| deep regret by a large circle in Manchester, Salford, 
and other parts of Lancashire, not only by trade 
| unionists, but by employers, by all of a he he was 
much respected, being well known as a Lancashire 
man, and a resident in that locality during the major 
| portion of his life. Several of the officials of Lanca- 
| shire unions were deputed to attend the funeral asa 
| mark of respect to their late coadjutor and colleague. 


| In the Sheffield and Rotherham district the signs of 
| revival continue, and a more hopeful tone prevails in 
| the local iron and steel trades than has been manifest of 
late. There is a better demand for both railway and 
shipping material. The home railway companies have 
been purchasing tyres and axies freely, several, such 
|as the North-Eastern, North British, and Caledonian, 
|are largely increasing their stcck of wagons. A 
|fresh spurt in shipbuilding is increasing the demand 
for plates, as a considerable number of new vessels 
are in the course of construction, or prepara- 
tions are being made for them. The cutlery trade 
|is showing signs of general activity in consequence 
of orders from distant markets, such as Aus- 
|tralia, America, and South Africa, coming in 
freely, and also inquiries for patterns for further 
orders. The home trade is also well sustained, the 
revival being general. More encouraging advices are 
also to pee rom South America, the recent dis- 
turbances in which had thrown a gloom over some 
branches of trade in the district. The metal trades 
pases. including electro-plate, continue to afford 
ull employment to the workpeople in those branches, 
| There are still complaints as to the insufficiency of rail- 
| way wagons for the increasing volume of trade in this 
district, all which complaints indicate tolerable 
|activity in general trade. There are no serious labour 
| disputes in the district, nor does there appear to be 
|any disposition to disturb the peaceful relations at 
present subsisting between the employers and em- 
| ployed in the several industries of the locality. 





| The steel trade in the Scotch districts shows signs 
of a decided turn for the better. Orders are more 
numerous in consequence of the number of new ships 
to be built on the Clyde, and there has been some 
recovery in prices. ‘he outlook is said to be better 
than for some months past, and labour troubles have 
diminished in the district. 

In the Cleveland district trade has taken a turn for 
the better. The pig-iron trade has been steadier and 
more active, with an increased firmness as to prices, 
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The latter have been helped by the larger shipments 
recently. Generally there isa more hopeful tone, both 
as to pig iron and finished iron and steel in the locality. 
If there has been no great pressure, work has been 
more steady in iron and steel manufacture. The 
Eston Steel Works are going on better, about 3000 
tons per week being turned out, or about one-half the 
usual quantity. But the orders on hand are said to be 
sufficient for fiveor six weeks, and there is a sanguine 
expectation that further orders will come to hand to 
continue and increase the output. It is said that the 
distress in the locality has been exaggerated, but the 
fact remains that hundreds have been on short time, 
working only about three days per week for months, 
The question of ironstone miners’ wages will have to 
be adjusted, as the scale fixed terminates in the course 
of this week. What steps will be taken have not yet 
been determined, but there is not much fear of any 
serious dispute. 


In the Birmingham and Wolverhampton districts 
trade shows some signs of greater activity. The engi- 
neering and boilermaking and moulding departments 
are fairly busy in most cases, thou i there is no 
unusual pressure at present. ‘The dispute at the 
Small Arms Factory at Birmingham is not yet finall 
settled in so far as the engineers are concerned, thoug 
the difficulty with the other hands ended some time 
since. The question of alleged sweating has shown 
no new development; it continues to crop up as a 
public political matter rather than an industrial one, 
judging p the references to it from time to time. 

o other disputes of any consequence exist in connec- 
tion with the engineering or metal trades of the 
locality. 


The effect of the ascertainment of the setling price 
of iron by the accountants to the Board of Concilia- 
tion and Arbitration for the manufactured Iron and 
Steel Trade of the North of England, is that wages will 
be reduced by 3d. per ton on puddling, and 24 per cent. 
on all other mill and forge wages, according to the 
sliding scale arrangement. Some are already com- 
plaining of this, as there is an improvement in the 
state of trade. But they forget that both the rise and 
the fall in wages follow the ascertainment ; neither 
can take place prior thereto. The reduction com- 
mences from the 28th instant. The net selling price 

er ton was found to be 5. 11s. 1ld., as against 
5l. 13s. 10d. during the previous two months, or nearly 
2s. per ton decrease. 

A similar reduction will doubtless follow in the 
Midland district, under the scale of the Midland 
Wages Board. But there the increase of trade has 
sent up prices, in some cases 5s. per ton; in other 
cases prices have been reduced, the men will however 
get the benefit of this at the next ascertainment. In 

orth Staffordshire the finished iron trade is said to 
be better than for some months past. There is more 
work at the furnaces, and the mills in the district, for 
the most part, are running well. For some months 
the men have had to put up with short time, but it 
looks as if full time will again be general. 

The iron works at Brierley Hill, formerly carried on 
by Messrs. Bradley and Co., which have been idle for 
some twelve years, have been purchased by Mr. John 
Glaze, of Pensnett, who is making extensive alterations 
with the view of restarting work, for the manufacture 
of bars, sheets, hoops, &c. This will give employment 
to a large number of men should orders be sufticient. 
Altogether the signs in this district are hopeful and 
encouraging. 


There has been a collapse of the various German 
strikes initiated by the Socialist party in Germany. 
The committees state that they are no longer able 
to raise any funds, and all further strikes are to 
be avoided. The English unions sent altogether about 
1000/., France and Denmark: only about 50/., America 
nothing. ‘The ‘labour party” was worsted in the 
whole of the thirty-one strikes organised, and the 
workers were reduced to great poverty. About 5s. 
per family is all that could be raised for the men on 
strike, with the result that they are worse off than 
ever. 


It is becoming abundantly evident that the next 
political struggle in this country will be fought to 
some extent over labour questions, As men on both 
sides bid higher and higher for the votesof workmen, 
so will they commit themselves to impossible schemes, 
incapable of realisation. The inevitable result will be 
disgust at the small performances, compared with the 
pledges. The struggles and losses in Germany, in 
Austria, in France, in Belgium, and in the United 
States, show that the realisation of hopes is not so easy 
as appeared on the surface. Similar disappointment 
will attend many of the schemes formulated in this 
country. 

The strike of carpenters and joiners in London still 
continues, this being its twenty-second week. The 
reports say that 87 firms have locked out their men, 





and the committee have struck against 99 firms, while 
50 firms have conceded the terms asked by the men. 
The men on strike have been well supported on the 
whole, the society men getting a very fair rate of pay, 
including the strike pay proper of the union, and the 
amount distributed weekly by the strike committee 
from levies, grants from societies, and collections. No 
foreign labour has been introduced as threatened by 
the employers, and it is asserted that very few men 
have applied for work under the system of registry 
started a short time ago. The men allege that they 
have little to fear from any importation of Swedish- 
made joinery, as most of the work required has to be 
done on the spot. There is some talk of an effort 
being made to call out other branches of the building 
trades, but this policy is not likely to succeed. 


The dockers’ dispute at the Carron and Hermitage 
wharves is being stubbornly fought out on both sides. 
The introduction of free labour is enabling the com- 
panies to carry on their work, though at some risk of 
active hostilities between the union men and the fede- 
rationists. Hustlings and demonstrations have taken 
place, but actual conflicts have been avoided up to the 
present. There is some talk of extending the strike to 
all the company’s boats at Hull, Lynn, and Grange- 
mouth, but the officials of the union deprecate any 
such extension, they say. They prefer that the ques- 
tion of meal times shall be settled by a conference of 
employers and workmen mutually, as it has been a 
never-ending source of trouble at the docks and 
wharves ever since the dock strike. This is the most 
reasonable suggestion yet made, and it is to be hoped 
thata real effort will be made to bring about such 
conference. 


The Busmen’s Union has been registered under the 
Trade Union Acts ; the rules with a manifesto have 
been issued to members, with a notice to men not in 
the union, explaining the objects and work to be done. 
On the very eve of the issue of the rules a meeting of 
the East-end men in the employment of the London 
General Omnibus Company was held at Bow Common, 
at which resolutions were passed expressing satisfac- 
tion with the terms and conditions of labour under the 
company. The leaders of the union say that the 
meeting was ‘‘ got up” under the auspices of the officials 
of the company, and that the resolutions passed do not 
express the views of the men. It was stated at that 
meeting that the hours of work from start to finish 
were fourteen per day, with two hours for meals, 
making a working day of twelve hours. For this work 
the drivers get 2/. 12s. 6d. per week, and the conduc- 
_ 2l. 2s. per week, These men ask to be ‘let 
alone,’ 


The men employed in the detective department of 


the London and North-Western Railway Company | }, 


complain of long and irregular hours, and the small- 
ness of their pay, and are seeking for some ameliora- 
tion of their condition. The men state that their 
hours are about 84 per week, while their pay is only 
22s. per week, or nearly 40 per cent. below that of the 
ordinary London police, who are on duty only eight 
hours per day. On two Sundays out of three they 
work twelve hours, and a good deal of their work is at 
night, and is also dangerous. 
will endeavour to bring the matter before the Royal 
Commission on Labour, but why they did not send 
more witnesses before the Select Committee is inex- 
plicable. If their case is as bad as represented they 
have cause of complaint, but the first step should be 
to memorialise the directors, and then appeal to the 
public if no redress of grievances is made after their 
representation. 


In the mining districts generally trade matters are 
quiet, that is to say no serious strike exists. Buta 
very curious state of things exists at the Newland 
Colliery, near Normanton. For some time there have 
been difficulties and contentions which remained 
unsettled until at last the men determined to strike, 
or rather to tender their notices. But the association 
was averse to any such step, especially as the owner 
was regarded as a very fair employer of labour. A 
deputation therefore waited upon the manager to see 
if terms could be arranged. As no settlement could 
be arrived at the matters were submitted to the joint 
committee. As they could not agree the matter was 
referred to arbitration, and arbitrators spent some 
hours in the pit investigating the facts. Just when 
this had been done, and it was hoped that a settlement 
could be effected, a pit meeting was held to demand 
the withdrawal of fifteen notices to men who had been 
sending out dirt among the coals, the men stating that 
they were determined to strike whether the association 
gave its sanction or not. It is hoped however that a 
strike will be averted. 

The men employed at the Shireoaks Colliery have 
for some time been endeavouring to force the non- 
union men to join the association. Recently they 
applied to the company to compel the men to join, 


The men say that they | ® 





but the directors decline to interfere. The men now 
threaten to give in their notices unless the non-union 
hands are discharged, or consent to join the Yorkshire 
Miners’ Association. 

The disputes in the South Wales districts have 
usually been settled under the sliding scale, but 
that is fast approaching to the termination of the 
term under which notice has been given. It is hoped 
that the scale will be re-enacted with modifications, 
perhaps, in some details. At the Mountain Ash 
Collieries a dispute exists which the committee have 
not been able yet to settle, and notices have again been 
tendered. However, there are still hopes of a settle- 
ment, though a number of the men favour a strike. 

The Durham miners are endeavouring to arrange for 
an eight-hours day for all firemen workersat the mines ; 
the lads are required to work longer hours, otherwise 
the eight hours will then be the rule. The association 
has voted 100/. to the carpenters on strike in London. 

The men at the Carron pits are still on strike, but 
the dispute in the Lothian coalfields has been settled. 
At Hamilton about 1000 men struck against payment 
by measurement instead of by the ton; the dispute 
arose over the appointment of a checkweigher. 

Some friction exists at the Haydock Collieries, 
Lancashire, over the long hours worked by the day- 
wage men, Negotiations have been opened with the 
view of settling the matters in dispute; failing a 
settlement there may be a strike, or an appeal to the 
courts over the question of hours. At the Prescot 
Collieries the case went against the men, fines of 
2s. 6d, each being inflicted. 





PETROLEUM OIL ENGINES.* 


By Professor Witt1aM Rosinson, M.E., Assoc. 
M. Inst. C.E., University College, Nottingham. 


Since the successful introduction of the oil engine by 
Messrs. Priestman Brothers, of Hull, in 1888, many engi- 
neers have been at work, and not a few attempts have 
been made to use ordinary petroleum oil at once as fuel 
and working agent in the internal combustion engine. 

Approaching the problem with the knowledge gained 
in gas engine work, one is led toconvert the oil partially 
into a fixed oil gas by heat, overlooking the tarry and 
other products formed, which sooner or later make their 
presence felt by clogging the valves, passages, and work- 
ing parts to such an extent that the engine soon stops 
short in the hands of the critical user and forfeits the title 
of a thoroughly reliable working engine. It is found 
that when ordinary kerosene or burning oil is gradually 
heated the lighter hydro-carbons are driven off first, and 
at higher temperatures the heavier hydro-carbons are 
“cracked or split up into various other hydro-carbons 
without any deposit of carbon, so that the greater part 
of the oil is converted into vapour. On still further 
raising the temperature the oil is partially converted into 
real oil gas cal tarry products which may be washed 
out in the process of gasmaking, but are troublesome in 
oil engines. By regulating the ———— to a nicety 

elow this gasmaking stage the oil may be kept ina 
state of vapour, especially when thoroughly mixed with 
air in the proportions for explosion. 

Experience then leads to the conclusion that a really 
commercial and successful oil engine must use the oil as 
oil, and not as oil gas, unless the latter be cooled and 
cleansed. Hitherto, for large gas engines, above 40 
horse-power, and for small ones too, without gas supply, 
the heavy intermediate oils have been converted into real 
as, by means of a gas producer, and this oil gas, when 
cooled, takes the place of coal gas. 

Now, instead of the gas producer, we find in one class 
of oil engine a retort, spiral coil of tubing or other 
vaporiser in which the oil is heated and converted into 
vapour by a lamp or oil burner. A mixture of this vapour 
and air is drawn into the cylinder and the charge is com- 
pressed before ignition—the cycle of operations in the 
engine cylinder being usually that of Beau de Rochas, as 
in the well-known ‘‘ Otto” gas engine. 

For example, Messrs. Crossley Brothers, of Manchester, 
are at work upon an oil engine (illustrated in ENGINEER- 
ING, page 755, June 26, 1891), in which a lamp performs a 
two-fold function : first, to heat and evaporate the oil as 
it is pumped into a cast-iron retort or vaporiser, and 
eat to heat the tube igniter which is timed by a valve 
similar to that in their gas engines. This lamp has a 
separate supply of oil given to it by a pump and an air 
jet fed from another pump worked by the same lever as 
the exhaust valve. he current of air carries up the 
petroleum vapour and makes it burn. 

The details of this and several other attempts at work- 
able engines of this class are still in the transition stage. 

Again, for the petroleum spirit engine, there are many 
air-carburetting and heating devices to evaporate the 
highly volatile hydro-carbons which make up the lighter 
products of petroleum, such as benzoline and gasoline. 
The vapour so formed readily condenses again at mode- 
rately high temperatures when subjected to pressure in 
the engine cylinder. However, the terrible danger and 
risk in the transport and storage of these light oils pro- 
hibit their common use for this purpose. 

When considering oil engines the fact should not be 
forgotten that we have an entirely different condition of 
things to that connected with steam, or gas motors, 
because the engine has to prepare or gasify the oil for its 
own use. For instance, a steam engine that will run for 
a day with good results may be expected to run in a 
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similar manner for a long period. The boiler is relied'a circular air passage B B perforated with a large | 


on to supply dry steam at the desired pressure. The 
same may be said of the gas engine, where we have simply 
to turn on the gas-cock, and rely upon the ingenuity and 
skill of those who manufacture the gas to make it of such 
quality as to give equally satisfactory results in the motor 
cylinder, whether used for a short or longer period. But 
when we come to the oil engine we meet with a different 


state of things as regards supply of the working agent. | 


The oil must be taken direct from its cistern, thoroughly 
mixed with the right proportion of air, and passed into 











number of holes at D D. E is the central hole through 

| which the sprayed oil is forced into the chamber, while | 
F is a cylindrical passage forming a channel for the 

atmospheric air tc pass through before being intermixed | 
with the sprayed ie the vapour chamber. 

valve G is accurately fitted in the passage F, and is put 

in motion by means of the spindle H, which is connected 

by a lever to the governor balls above. The action is 

thus: A small portion of the air which is slightly com- 


| Pressed (4 Ib. to 12 lb, above atmospheric pressure) in the | 



































the cylinder ready for ignition, at the rate, in some 
——, of four separate charges per second; so that, 
unless the arrangement for dealing with these heavy oils 
is correct and works with precision, the tendency to clog 
in the cylinder and working parts is very great. In fact, 
to use a homely example, the engine is like a strong look- 
ing man with a poor constitution and suffering from 
pulmonary troubles ; it will run well for a short time and 
then, getting choked up, refuses to work. 

In the Priestman spray maker and vaporiser, specially 
designed to avoid clogging of the working parts, we have 
a neat and practical combination of the two methods of 
treating the oil. 

A sprayed jet of oil is first broken up by compressed 
air playing on it in the inverted spray nozzle, then it is 
further mixed with air, heated, and completely vaporised 
by the hot products of combustion from exhaust led round 
the vaporiser or mixing chamber before being allowed 
toescape. This is really a regenerative and heat-saving 
arrangement. The oil vapour, thus thoroughly mixed 
with air in the proper proportions, is drawn through an 
automatic suction valve into the engine cylinder by the 
piston in its forward stroke. In order to cleanse the air 
of dust and dirt it is found necessary to draw it into the 
oil reservoir and spray maker through layers of cotton 
wool which are renewed from time to time. 

The action of this spray maker will be seen by the 
following experiment: 1. Turn off the air supply and 
a flame does not light the unbroken oil jet; next, allow 
the air under pressure to break up and thoroughly spray 
the oil; the vapour formed is so intimately mixed with 
air that it rises in a cloud and can easily be ignited, burn- 
ing with a bright flame. 
vaporisation takes place, when heavy particles of hydro- 
carbon are seen falling below the vapour cloud, due to 
want of air pressure and consequent incomplete breaking 
up of the oil jet. Hence the proper 
and air must be maintained whatever 
charge required, and every spray maker must be carefully 
tested, adjusted, and the supply passage graduated for 
different conditicns of running to control the action of 
the engine in the hands of the user. 

he engravings, Figs. 1 to 4, of this spray maker also 
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oil cistern of the engine enters the passage J to the in- 
verted nozzle and meets the oil which has 
the same pressure of air through another passage K. The 
oil jet is thus vaporised by the air forced upon it, and 
comes out in the shape of a hollow cone or cloud to be 
still further mixed with a larger body of air admitted by 
the wing-valve G in the passage F. The air in J for 
spraying and the oil through the centre tube are wey at | 
one regular pressure whether the engine is running light 
or with full load, but the amount of air through the wing- | 
valve passage F G is rightly poonenieate to mix with 
the oil which is allowed through the V-shaped slot M cut 
in the conical plug H, regulated by the governor. The 
auxiliary body of air after being drawn into the mixing 
chamber, during the outstroke of the piston in the work- 
ing cylinder, is prevented from escaping by a small re- 
taining valve L. By this means there is a regular explo- 
sion and impulse every cycle, giving admirable regularity 
in running. (Several sets of indicator cards serve to illus- 
trate this mode of governing, showing a gradual change 
in the diagrams taken with the full load to running light). 
The compressed charge in the cylinder is fired by an 
intermittent electric spark, made to play between the 
ends of two platinum wires, insulated by porcelain rods 
in the igniting plug (shown) and connected to the secon- 
dary circuit of an induction coil excited by a storage cell of | 





| about 2 volts, which has been known to work more than | 


1100 hours. : 
In the horizontal engine the oil supply requisite for a | 
run of a day or two is contained in a reservoir or closed | 


|iron vessel placed inside the casting forming the base of | 


On the other hand, incomplete | 


roportions of oil | 
the strength of | 


show the governing arrangement adopted in the Priest- | 


man engine. The amount of hydro-carbon is diminished 
or increased, together with the amount of air, so as to 
form a high explosive charge, or a low one, according 
to the work to be done by the engine. In Fig. 1, A is 


the cover to the vaporiser or mixing chamber, having | conversion of the incoming oil spray into vapour. 


the engine. In case of a prolonged run this supply may | 
be replenished from the large oil tank without ever stopping | 
the engine, by a hand pump which forces the oil into the 
engine reservoir. The cycle of operations in the engine 
cylinder is the same as in the cee moe Otto gas engine. 
After the charge of oil vapour and air is drawn into the | 
cylinder by the piston in its outstroke, it is compressed 

by the piston during the return stroke. The compressed 
charge 1s fired at the proper time by the side shaft closing | 
the battery circuit of a small induction coil, and thereby | 
causing a spark between the insulated platinum wires in | 
the igniting plug. The exhaust valve, a simple T-shaped 
mushroom, is held against its seating by a stiff spiral 





The wing- | 


en forced by | 


The indicator diagram, Fig. 5, from a nominal 5 horse- 
power engine, cylinder 84 in. in diameter and 12 in. 
stroke, shows the compression before ignition 33 lb. per 
square inch, and the mean pressure throughout the stroke 
54.41b. The speed was 180 revolutions per minute, the 
air pressure in reservoir 10 lb. per square inch, and the 
net weight on flywheels 90 1lb., giving 7.06 brake horse- 
power. Tke measured oil consumption comes out 0.85 
pint of Royal daylight oil per brake horse-power per hour. 
Taking the price of this oil delivered in bulk, as the 
Anglo-American Oil Company are now doing, 53d. a 
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spring, and is opened inwards to the cylinder by a lever | gallon, the cost of an actual brake horse-power by this 
worked from the side shaft. The burnt products escape | small engine is less than 4d. per hour. Large engines 
around the vaporiser, so that their heat, which would | give still greater economy. 


otherwise be rejected and lost, is utilised in aiding the | 





| from a smal! one horse-power engine during special tests 


The set of indicator cards, Figs. 6 to 9, were taken 
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made, at my request, in order to compare the behaviour 
of different kinds of oil in the same cylinder. 

The double cylinder vertical launch engine, as illus- 
trated and described in our issue of June 19 last, is 
specially designed for running at high speeds. 

In this 5 horse-power marine type of Priestman 
engine, each cylinder, water - jacketted in the usual 
manner, is 7 in. in diameter by 7 in. stroke, and arranged 
to give an explosion or working stroke every revolution 
of the flywheel or heavy disc. The valve gear is admir- 
ably simple and ingenious. The movement of the eccen- 
tric-rod which is timed to open the exhaust valves against 


similar to the horizontal type. The governor is worked | ing lamp ‘oil used can be obtained almost anywhere, 
by mitre pinions with a belt from the crankshaft, which | and is perfectly safe in this engine. Indeed it is to be 
regulates the inflow of oil and air. Ignition is by the | hoped that the extremely dangerous spirit launch will 
electric spark, and the contacts can be adjusted to make | soon be replaced by this safe common oil engine launch 
explosion early or late. The exhaust pipe is carried out | both in this and other countries. The arrangement is 
at the stern just below the water line. | admirably suited for work on board ship, and these engines 
As is well known, this type of engine does not allow | are now in use on barges in canals, and have been adopted 
of reversing, only one motion of the crankshaft being | for deep sea trawling. f 
possible. Therefore the reversing gear cannot act on the| The horizontal type is also remarkably self-contained 
engine, but is coupled to the main driving shaft and by a | and specially adapted for electric lighting installations. 
single handle wheel allows the boat to go ahead, astern, | For instance, the little engine driving the dynamo in the 
or lie at rest, while in the latter instance the engines yard outside this room was sent here from Hull three 























stiff spiral springs, on the return of the inner stroke of 
the er is double-acting, making it both a thrust and 
a pull-rod instead of thrust only as in the single-cylinder 
engines, The inlet valves are self-acting, the charge being 
drawn in by the suction of the piston’s outstroke. To 
keep the centre of gravity as low as possible, the oil 
cistern is placed in the foundation on the port side. The 
air pump which forces oil out of the tank into the 
vaporiser is worked by an eccentric from the counter- 
shaft, while the water circulating pump is connected to 
the same eccentric. The cold water suction to the circu- 
lating pump is taken from the ship’s side. The discharge 
water enters at the bottom of the cylinder jackets, and is 
carried from the top of the cylinders overboard through 
an overflow pipe. The mixer or vapour chamber is sup- 
ported from the cylinders above the oil cistern. The inlet 
valve of the spray maker js fitted to the vapour chamber 


__ 


= 
py, 2B 


a 
WH z = 


EE= 


il 


Fic, 11. CompiNnED PRIESTMAN MOTOR AND PUMP. 


would in most cases be kept at work running light at 
their regular speed, controlled by the governor. 

The actual horse-power at 250 revolutions. per minute 
is 5.7 and 9.1 the indicated horse-power. In Fig. 10 these 
engines may be seen working in a small launch 28 ft. 
from stem to stern, 6 ft. 2in. beam, and are giving good 
results, speed about seven miles, and the engines work 
with steadiness and regularity, while the boat is com- 


i — 


cg 


days ago, and at very short notice was working with 
common petroleum oi]. The convenience in this case is 
obvious, for no steam engine could be put down under the 
circumstances. A gas engine would want a gas supply 
laid on, whereas all this oil engine wants to make itself 
useful is the kerosene procured in the nearest oilshop. 
The Priestman engine has already been used to great 
advantage for pumping as in Fig. 11, and hauling in col- 





pletely under control and can be quickly propelled in any 
direction at will. The writer had the pleasure of prov- 
ing this for himself when on board the launch. Even 
when going ahead at full speed, the boat can be quickly 
brought to rest and then put full speed astern by simply 
turning a small handwheel. 

The oil supply for running a week or two can be con- 


veniently stored both in stem and stern, and pumped | 


into the engine cistern as required, The ordinary burn- 


| lieries, for rock drilling in mines as well as for agricultural 
|and a very large variety of other purposes. In fact, the 
| sphere of usefulness of this oil engine is rapidly extending, 
because it is found reliable and steady at work with de- 
| cided economy of fuel. The only real objection that can 
/reasonably be urged against this engine is that of smell 
from the oil used, and this may be reduced by ventilation. 
What has undoubtedly to be arrived at in the construc- 

| tion of oilengines is to get economy of oil and the best 
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mechanical results without clogging of the working parts, 
so that in the critical hands of the user the engine may 
run continuously without attention or frequent cleaning | 
and repairs. Clogging is prevented in the Priestman by | 
thoroughly mixing the oil vapour with a large proportion 
of clean atmospheric air, so as always to form an explosive | 
mixture which gives complete combustion and a clean 
exhaust. 

It must be pointed out, however, that during the com- 
pression of the charge before ignition a portion of the 
vapour comes into contact with the walls of the —— 
&c., and condensing on them never gets burned. Still 
this oil forms, in its heated state, a most excellent lubri- 
cant for the piston, thereby dispensing with the need of a 
more costly oil and regulating the same without any 
attention. The perfect state of the piston surface after 
being months at work affords ample evidence of the ad- 
vantage gamed by this method of self-lubrication with a 
minimum of trouble. 

IT have also proved that this slight condensation takes 
place by comparing the pressure along the compression 
curves of indicator diagrams, Figs. 6, 7, 8, and 9, with the 
pressure obtained by experiment from each charge consist- 
ing of the explosive mixture of .015 cubic inch of oil with 
191 cubic inches of air at the same temperature as in the 
engine. Taking the temperature of the charge 170 deg. 
Fahr. (which experiment has proved the most successful 
in the Priestman engine) on entering the cylinder, the 
cards show the highest pressure, before ignition, only | 
38 Ib. per square inch. This is kept low for fear of fone | 
condensation as well as to give smooth running. In the 
gas engine we know that compression of the charge before 
ignition is essential to high efficiency, and similar con- | 
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siderations lead one to expect the same to hold true for 
oil engines. Indeed, by adding fresh air to the charge | 
after leaving the vaporiser and compressing more than 
usual, greater power, or higher efficiency is obtained ; 
but then the temperature of the cylinder becomes 
too high for practical use. For the same reason it) 
is thought desirable to utilise only a smaller portion of 
the heat of the exhaust products to vaporise the incoming 
charge. In some published trials a gas engine may be | 
run with a special cylinder liner to withstand the high 


TABLE I.—Typicat Sampies or Ot, 
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tition of this experiment on a sample of oil is not attended 


with agreeable odours. 
The proportion of the more volatile constituents in the 
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| count is given of the development of the fleet of German 
| merchant vessels in the ‘* Handbuch fiir die deutsche 
| Haadelsmarine fiir das Jahr 1891.” It is replete with 


temperatures due to high compression, but these are not | typical samples was found by fractional distillation. The | statistical data, from which the following may be 


the conditions of ordinary work. In fact, for any parti- 
cular oil, experience must decide the degree of compres- 
sion that gives best results as regards power and efficiency 
consistent with economy and durability. 

I may here briefly notice my investigation of the rela- 
tion between the pressure and temperature of the vapours 
from the different burning oils, intermediate oils, and 
some heavier lubricating oils, in order to throw some 
light on their action and behaviour in the cylinder of the 
common oil engine; at the same time I have tried to find 
out which oils are best adapted for this use. 

Table I. gives the specific gravity, flashing point, 
colour, and may convey a vague notion of the odour of 
some typical samples of oil I have examined. 

The — gravity was determined by Derham’s im- 
proved form of the Sikes hydrometer. 

The flashing point (close test) was found by means of 





| 


the standard tester devised by Sir Frederick Abel. The | 


flashing point is the temperature at which the oil begins 


to give off an appreciable quantity of inflammable vapour, 
whilst slowly heated in a closed vessel. This isa very |flame. This difference becomes less and less as the tem- | 533,654. Of the vessels enumerated on January 1, 1891, 
good test of the safety of an oil, as regards storage and | perature and rate of evaporation increace. 


use. In this country the lowest flashing point allowed 
for petroleum is 73 deg. Fahr. or 22.8 deg. Cent. Most of 
the selected samples are well above the safe limit. A | 
lighted match dropped into any of these oils is extin- | 
guished ; even a burning taper is put out when held in 
the most volatile of them. Indeed, the electric arc may | 
be made to pass between two carbon rods immersed in the 


same measured volume of oil taken in every case was 


heated in a glass flask (Fig. 12) by the flame of a Bunsen | 


burner, shielded from draughts. The burner and sand- 


bath are not shown in the diagram. 


temperature of the vapour at the neck of the flask oppo- 
site the exit tube leading to the condenser. The distil- 
late, as it condensed, trickled from the glass tube, and 
was allowed to drop into the graduated vessel. The dis- 
tillation took place in steps or stages, and it was found 
necessary to increase the heat by making the flame 
slightly larger when distillation ceased at any one tempe- 
rature. Sometimes the rise in temperature took place 
rapidly from one stage to the next; at others the changes 
were slow and gradual have endeavoured to represent 
this (Fig. 13) by the steepness of the curves, for these steps 
joining the points in each step. The difference between 
the indications on the two thermometers, due to the 
cooling and condensation of the vapour on the bulb of B, 
depends on the size and shape of the flask and the heating 


(To be continued.) 





New ZgaLtanp Coat.—The output of coal from the 
Westport and Greymouth mines in June was as follows : 
Westport, 18,197 tons ; Greymouth, 12,985 tons. 


One thermometer | 
A was kept immersed in the oil, the other B gave the | 


| gathered: The German sea-going merchantmen of more 
than 50 cubic metres, or 18 tons register, numbered on 
January 1, 1891, 3653, with a total net tonnage of 
1,433,413, and a crew of 40,449 men. Of this total 2757 
were sailing vessels with a registered tonnage of 709,761, 
and a crew of 18,132 men. The fleet of steamers was 896, 
with a registered tonnage of 723,652, and a crew of 
22,317 men. Forty-nine of the steamers were paddle- 
| boats and 847 screw steamers. On January 1, 1890, the 
| German fleet of merchantmen consisted of 3594 sea-going 
vessels, with a registered tonnage of 1,320,721, 2779 
being sailing vessels with 702,810 tons and 815 steamers 
| with 617,911 tons. On comparing these pee with those 
| for 1891 it will be seen that the number of sailing vessels 
| is now reduced by 22, whereas their tonnage shows an 
|increase of 6951 tons. Consequently it would appear 
that larger sailing vessels than heretofore are being con- 
acon The number of sailing vessels has, since 1875, 
| decreased by 1546. Durin 
|of steamers was increas 


the same period the number 
by 597, with a tonnage of 


| 1241, with a registered tonnage of 345,162, belonged to 
| Baltic ports, and 2312, with 1,098,252 tons register, to 
| ports in the North Sea. It may be worth while to 
mention that of the German sailing vessels existing on 
January 1, 1891, 535 had an age of 1 to 10, 763 an age of 
10 to 20, 789 an age of 20 to 30, 455 an age of 30 to 40, and 
140 an of 40 to 50 years. There were besides 58 
vessels older than 50, and the age of four of these was 





| between 70 and 90 years. Of the steamers only four, 
‘with a registered tonnage of 520, were of the age of 
THR GERMAN MERCHANT FLEET.—An interesting ac- between 40 and 50 years. 


oil without igniting it, but the oil soon becomes charred. | 
A small piece of red-hot iron is made quite cool when | 
thrown into any of these oils, although the frequent repe- | 
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A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Teleyraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 258.) 

A.D. 1747.—Pivati (Johannes Francisco), a Venetian 

hysician, relates in his ‘‘Lettere della Elletricita 

edica,” that if odorous substances are confined in glass 
vessels and the latter excited, the odours and other 
medical virtues will transpire through the glass, infect 
the atmosphere of a conductor, and communicate the 
virtue they may possess to all persons in contact there- 
with ; also, that these substances held in the hands of 
persons electritied will communicate their virtue to them, 
so that medicines can be made to operate without being 
taken in the usual manner. ; 

This appears to have been likewise asserted by Mr. 
Verati, of Bologna, and by Mr. Bianchi, of Turin, also by 
Professor Winckler, of Leipsic, who satisfied himself of 
the power of electricity on sulphur, cinnamon, and on 
balsam of Peru even at a distance. ; . 

By the above-named means of applying the electric 
fluid, Pivati is reported to have effected cures of pains 
and aches, and to have relieved of gout the old Bishop 
Donadoni, of Sebenico, who had long been a sufferer and 
who was at the time seventy-five yearsofage. This pre- 
tended transudation and its medical effects could not, 
however, be verified, even with the directions asked of 
and given by Professor Winckler, when careful and ex- 
haustive experiments were made, on June 12, 1751, at 
the house of Dr. Watson, in presence of the —_ 
and other officers, as well as friends of the Royal Society. 
Nor could Dr. Bianchini, professor of medicine at 
Venice, succeed any better. Atalater date Dr. Franklin 
asserted that it was impossible to combine the virtues of 
medicines with the electric fluid.?! ; 

A.D. 1747.—Gralath (Daniel) publishes in the ‘‘ Dant- 
zik Memoirs ” his ‘‘ Geschichte der Electricitat.” 

He is the first to construct a Leyden phial with a long 
narrow neck through which is passed an iron wire bear- 
ing a tin knob, in place of the iron nail theretofore used, 
and with several of these phials joined together, in the 
form of a battery, he had, during the previous year, 
transmitted a shock through a chain of twenty persons. 

See Bevis, A.D. 1746.) 

His observations are recorded in the above-named 
** Memoirs,” at pages 514 and 516 of vol. i., and at pages 
411, 438-440 of vol. ii. i i 

A.D. 1747.—The Swedish mathematician and_philo- 
sopher, Samuel Klingenstierna, and his pupil, Mr. 
Stroemer, were the first who properly electrified by the 
rubber, and their experiments were published in the acts 
of the Royal Academy of Sciences at Stockholm for the 
year 1747. (See Priestley’s ‘‘ History of Electricity, 
nart i., period 8, section 3, wherein he alludes to 

Vilcke’s ‘‘ Herrn Franklin’s Briefe,” &c., page 112.) 

A.D. 1748.—Morin (Jean), French physicist, publishes 
at Chartres, ‘‘ Nouvelle Dissertation sur I’Electricitaté 
des Corps,” &c., in which he details many of his experi- 
ments, and endeavours to give a correct explanation of all 
the extraordinary electrical phenomena hitherto observed. 
He is also the author of a ‘‘Reply to Mr. Nollet_upon 
Electricity,” published in 1749 at Chartres and at Paris, 
and of a treatise upon ‘‘ Universal Mechanism,” which 
latter, according to the ‘‘Journal des Savants,” con- 
tained more information upon nature generally, and ex- 
pressed in fewer words, than was embraced in any pre- 
vious work.”2 : ‘ 

A.D. 1749.—Stukeley (the Rev. William, M.D.) is the 
first who advanced that earthquakes were probably 
caused by electricity. This he did in a paper read before 
the Royal Society, March 22, 1749, having reference to 
the subterranean disturbances noticed in mdon Feb- 
ruary 8 and March 8 of the same year. In this paper, as 
well as in a subsequent one, read to the same Society, 
December, 1750, bearing upon a similar disturbance ob- 
served throughout England during the previous month of 
September, he explains why earthquakes are not the 
result of subterraneous winds, fires, vapours, &c. 

One of his strongest arguments is that no such vapours 
could instantaneously have destroyed thirteen great cities 
as did the earthquake which occurred in Asia Minor, 
A.D. 17, and which is reckoned to have shaken a cone of 
earth 300 miles in diameter in base and 200 miles in the 
axis. This quantity of earth, he says, ‘‘all the gun- 
powder which has ever been made since the invention of 
it would not have been able to stir, much less any 
vapours, which could be supposed to be generated so far 
caver the surface,” and he adds, ‘‘if the concussion de- 
pended upon a subterraneous eruption, the shock would 
precede the noise.” . 

He observes that the earth, for months prior to the 
aforenamed disturbances, ‘‘must have been in a state of 
electricity ready for that particular vibration in which 
electrification exists ;” that all tae vegetation had been 
“uncommonly forward. . . and electricity is well known 
to quicken vegetation ;” that the aurora borealis had been 
very frequent about the same time, and had been twice 
repeated just before the earthquake, ‘‘of such colours as 
had never been seen before;” there being, one evening, 
**a deep red aurora borealis covering the cope of heaven 
very terrible to behold;” that the whole year had been 
‘* remarkable for fireballs, thunder, lightning, and corus- 
cations, almost throughout all England,” all which ‘are 
rightly judged to proceed from the electrical state of the 


“a1 See “ Franklin’s Letters,” page 32; ‘Phil. Trans.,” 


vol. x., pages 400, 401, and 403; vol. xlviii., pages 399 | and 


and 406. . : 
2 See “Dict. Univ.,” vol. xi., page 568; “ Biog. 
Générale,” vol. xxxvi., page 599, 





atmosphere ;” and, finally, thatlittle beforetheearthquake, 
“Ca large and black cloud suddenly covered the atmosphere, 
which probably occasioned the sherk by the discharge of 
a shower. ... Dr. Childrey observes that earthquakes 
are always preceded by rain, and sudden tempests of rain 
in times of great drought.” 

Dr. Stephen Hales, who was Stukeley’s classmate at 
Bennet College, Cambridge, becoming his chief assistant 
in the study of the natural sciences, and who afterwards 
became celebrated for his physical investigations and dis- 
coveries, arrives at a like conclusion. He thinks that ‘* the 
electric appearances were only occasioned by the great 
agitation which the electric fluid was put into by the 
shock of so great a mass of the earth.” The great noise 
which attended the disturbance of March 8, 1749, he con- 
jectured was ‘‘ owing to the rushing, or sudden expansion 
of the electric fluid at the top of St. Martin’s spire, where 
all the electric effluvia which ascended along the large 
body of the tower, being strongly condensed and accele- 
rated at the point of the weathercock, as they rushed off, 
made so much the louder expansive explosion.” It may 
be added here, that Dr. Hales is the one who, at a pre- 
vious date, had communicated to the Royal Society his 
observation of the fact that the electric spark proceeding 
from warm iron is of a bright light colour, while that 
from warm copper is green, and the colour from a warm 
egg of a light yellow. In his opinion, these experiments 
appeared to argue that some particles of those different 

ies are carried off in the electric flashes, whence those 
different colours are exhibited.” 

A.D. 1749.—Jallabert (Jean), professor of philosophy 
and mathematics at Gereva, is the author ef ‘* Expéri- 
ences sur l’Electricité avec quelques Conjectures sur la 
Cause de ses Effets,” Paris, 1749. 

He confirms the result obtained by Dr. Watson (A.D. 
1745), that the electric fluid takes the shortest course by 
passing through the substance of a conducting wire 
instead of along its surface. By making his Leyden ex- 
periments with a jar in which the water is frozen, he 
shows that ice is a conductor of electricity. He improves 
upon Nollet’s experiments and demonstrates conclusively 
that plants which are electrified grow faster and have 
finer stems, leaves, and flowers than those which are not 
electrified. He was doubtless the first who observed that 
a body pointed at one end and round at the other pro- 
duces different appearances upon the same body accord- 
ing as the points or the rounded end is presented to it. 
The ‘‘ Dantzik Memoirs,” vol. ii., page 378, tells us that 
Carolus Augustus Van Bergen, professor of medicine at 
Frankfort-on-Oder, had previously observed, ‘‘as a small 
step towards discovering the effect of pointed bodies,” 
that sparks taken from a polished body are stronger than 
those from a rough one. With the latter, he found it 
difficult to fire spirits, but he could easily dc it with a 
polished conductor. 

Mr. Jallabert is also known to have effected some 
medical cures through the agency of the electric fluid, as 
related in the experiences above alluded to.?4 

A.D. 1749.—Mines were fired by electricity (S. P. 
Thompson, lecture delivered October 7, 1882, at the 
University College, Bristol). 

D. 1749.—Du Hamel (Henri Louis du Monceau), 
member of the French Royal Academy of Sciences, de- 
velops, in conjunction with Mr. Autheaume, the method 
introduced by Gowin Knight (a.p. 1746) for making 
artificial magnets, which latter process was found to be 
defective when applied to very large bars. To Le Maire, 
however, is due the essential improvement of placing the 
bar to be magnetised upon a larger bar and then magnetis- 
ing the two together. (‘‘Mem. de l’Acad. de Paris,” 
1745 and 1750). Lina es 

The improvement consists in magnetising at the same 
time two steel bars of any desired shape by placing them 
parallel to each other and connecting their extremities, 
with pieces of soft iron placed at right angles so as to 
form a closed rectangular parallelogram. Two strong 
magnets, or preferably two bunches of small magnetic 
bars, with their similar poles together, are then applied 
to the centre of one of the bars to be magnetised and 
are drawn away from each other as in Dr. Knight’s 
method, while held at an inclination of about 45 deg. The 
operation is repeated upon the other bar and continued 
alternately until sufficient magnetism is imparted to both, 
it being borne in mind that before the treatinent is given 
to the second bar, the poles must in each instance be 
reversed, i.e., the pole which was to the right hand 
should be turned to the left. The whole operation is to 
be repeated upon the reverse side of both bars.” 

A.D. 1750.—Wargentin (Pierre Guillaume), secretary 
to the Swedish Academy of Sciences, and a distinguished 
astronomer, addresses, on February 21, a letter to the 
Royal Society, of which a copy is to be found in vol. 
xlvii. of the ‘‘ Phil. Trans.” In this he gives his observa- 
tions of the result produced on the magnetic needle by 
the aurora borealis. 

We have already seen that the discovery of the fact 
that magnets are affected by the polar lights has been 
ascribed to Wargentin, and we have also learned (A.D. 
1722) that he ascertained the diurnal changes of the 
magnetic needle with more precision than had been done 
by Ge rge Graham.*6 





*3 See Priestley, ‘‘ History of Electricity,” part i., 
period x., section 12, also ‘‘ Phil. Trans.,” vol. x., pages 
406-526, 535, 540, 541, 551. 

24 See “ Biog. Univ.,” vol. xx., page 535; Bertholon, 
‘*Elec. du Corps Humain,” 1786, vol. i., pages 260, 292, 
299, 334, 413, and vol. ii., e 291. 

2 See Harris, ‘“‘ Rudim. Magn., 


” i, and ii., pages 85 
86. 

°6 See Walker, ‘‘ Magnetism,” page 116; ‘‘ American 

Journal Science and Arts,” 1841, vol. xxx., page 227; 

Celsius at A.b. 1740. 


A.D. 1750.—Michell (John), an eminent Englishman 
of science, professor at Queen’s College, Cambridge, pub- 
lishes ‘‘ A Treatise of Artificial Magnets, in which is 
shown an easy and expeditious method of making them 
superior to the best natural ones.” 

he process introduced by this work is known as that 
of the ‘‘double touch.” This consists in first joining to- 
= at the distance of about a quarter of an inch, two 
undles of strongly magnetised bars, having their 
opposite poles together, and in drawing them backwards 
and forwards upon and throughout the entire length of 
the bars to be magnetised, which latter have previously 
been laid down end to end and in a straight line. The 
operation is to be repeated upon each side of the bars. It 
is found that the central bars of a series acquire at first a 
higher degree of magnetism than do the outer ones, but 
by transporing the latter and treating all alike the mag- 
netic virtue is equally distributed. In this process the 
external bars act the same part as do the pieces of soft 
iron employed by the Du ph sed method. 

At chapter vi., page 20, of the third volume of his 
‘Rudimentary Magnetism,” Harris thus expresses him- 
self: ‘* Michell advanced the idea that in all the experi- 
ments of Hauksbee, Dr. Brook Taylor, William Whiston, 
and Musschenbroeck, the force may really be in the inverse 
duplicate ratio of the distances, proper allowance being 
made for the disturbing changes in the magnetic forces so 
inseparable from the nature of the experiment. He is 
hence led to conclude that the true law ot the force is 
identical with that of gravity, although he does not set it 
down as certain.” 27 

A.D._1750.—Boulanger (Nicholas Antoine), a well- 
known French writer, whose extensive studies were inter- 
rupted by his death, in 1759, at the early age of 37, gives, 
in his ‘‘'Traité de la Cause et des Phénoménes de ]’Elec- 
tricité,” accounts of many important observations made 
in the electrical field. 

His attention was carefully given to ascertaining the 
degrees in which different substances are capable of being 
excited, and he gives several lists of such, inferring there- 
from that the most transparent and the most brittle are 
always the most electric. 

At pages 64 and 124 of the above-named “ Traité,” he 
states that mineral waters are much more sensibly affected 
by electricity than is common water; that black ribbons 
are more readily attracted than those of other colours, 
next to the black being the brown and deep red ; and 
that, if two glass cylinders exactly alike, except that one 
is transparent and the other slightly coloured, the trans- 
parent one will be the more readily excited.%8 

A.D. 1751.—Adanson (Michael), a French naturalist of 
aed high reputation, who, before the age of nineteen, 
had actually described 4000 species of the three kingdoms 
of nature, introduces in his ‘History of Senegal” the 
silurus electricus, a -_ species of eel originally brought 
from Surinam. Sir John Leslie states that the silurus is 
furnished with a very peculiar and complex nervous 
apparatus which has been fancifully likened to an elec- 
trical battery, and that, from a healt y specimen exhibited 
in London, vivid sparks were drawn in a darkened room. 
Mr. Broussenet alludes to the silurus as le trembleur 
in the ‘* Hist. de l’Acad. Royale des Sciences,” for 1782. 

Adanson also called attention in 1756 to the electrical 
powers of the malapterus electricus, but, according to the 
able naturalist, James Wilson (“ Ichthyology,” ‘‘ Enc. 
Brit.),” there is a much earlier account of the fish ex- 
— from the narrative of Baretus and Oviedo dated 

Ot. 

The Swedish naturalist, Karl A. Rudolphi, pupil of 
Livneus, called the princeps helminthologcrum, has given 
a detailed description as well as illustrations of the electric 
organs of the malapterus in ‘‘ Ueber den Zitterwels,” 
“*Abh. Berl. Acad.,” vii. This fish, which the Arabs 
call Raad or Raash (thunder), gives its discharge when 
touched on the head but is powerless when held by the 
tail, the electric organ in fact not reaching the caudal fin. 

To Adanson has been attributed the authorship of an 
essay on the ‘Electricity of the Tourmaline,” Paris, 
1757, which bears the name of the Duke de Noya 


Caraffa, 2° 
(To be continued.) 





Russian Smat Arms.—The Czar has officially decided 
on a new rifle which is to be adopted by the Russian 
army. The arm will differ from the French rifle in 
calibre by 0.01 in., and it is known as the Mausen rifle. 
The new Russian arm is to be manufactured in France, 
where extensive small arm establishments have alreedy 
signed preliminary contracts. 


H.M.S. ‘Narap.”—The second-class cruiser Naiad, 
built and engined by the Naval Construction and Arma- 
ments Company, has arrived at Portsmouth for the 
purpose of undergoing her official steam trials, the first of 
which took place this week. The engine — and 


bottom structure have been considerably strengthened 
so as to prevent vibration ; and it has also been deter- 
mined to test various expedients for the purpose of 
avoiding the persistent scoring of the crosshead brasses, 
which has manifested itself in all cruisers of her class, 
With this object in view, two of the brasses have been 
coated with white metal, and in two other cases the pins 
have been of iron instead of steel with ordinary brasses. 
*7 See Harris, ‘‘ Rud. Mag.,” i. andii., pages 94, 95. 

°8 See also the “ Traité,” notably at pages 135 and 164. 
*9 See Spreng., ‘‘ Hist. of Herb.,” vol. ii. ; and Adan- 
son’s Biog., vol. ii., ‘‘ Enc. Britannica ;” ‘ Rees’ Cycl. 
Su »plement,” and in ‘‘ Bibl. Universelle,” vol. i. ; 
‘* Chambers’ Ency.” for 1868, vol. iii., page 822; Cavallo, 
‘Nat Phils,” Philad., 1825, vol. ii. pege 287; ‘* Scien- 





ufic American Supplumcnt,” No. 457, pages 7300, 7301. 
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ComPpiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are y . the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either ey, or by letter, enclosing 
amount of price and postage, addressed to H. RBADER LACK, Esq. 

The date of the adverti. t of the t of a plet 

ecification ts, in each case, given after the abstract, unless the 
y ote has been sealed, when the date of sealiny is given. 

Any person may at any time within two months from the date of 
the adverti t of the pt of a yplet specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


12,778. S. Milne, Auchmill, Aberdeenshire. Cut- 
off Valve Gear. [Sd. 10 Figs.) August 14, 1890.—A reci- 
procating bar A moves in fixed guides Al, near the inlet steam 
valves and valve gear, proportionately to the motion of the 

iston, and has equal angled sliding blocks B mounted on it near 
its ends to actuate levers so as to cause the steam valve to close 
and cut off the steam through either valve equally by the equal 
reciprocation of these wedge blocks B, which are actuated by 
equal length connecting-rods b attached to them by journal stud 
pins b! at their outer free ends, and at their inner ends to 
opposite arms 511, b'l of a three-armed lever b!!, b?, ona stud 
spindle secured to the centre of the bar A. The third lever b2 at 
right angles to the two levers b"!, bl of the connecting-rods b is 























actuated through a rod b3 and bell-cranks b4 by the governor, so 
that as the governor balls rise or fall they oscillate the triple 
arrangement of levers b!', b2 to draw the connecting-rods b and 
angled plates B equally towards the centre of the bar A and lever 
spindle, or push them outwards from the normal position of the 
levers to give the equal cut-off from either end of the cylinder and 
bar A, simultaneously by the action of the angled plates B and 
the governor as the bar A was reciprocated. According to one 
arrangement the bar A is mounted to reciprocate in guide slides 
at A! at each end, over the brackets C'l carrying the outer bear- 
ings of the projecting spindle C' of the ordinary Corliss inlet steam 
and cut-off valves working in their casings at C?. (Accepted 
August 19, 1891). 


15,152. H.T. Liversedge, Southsea, Hants. Com- 
pound Rotary Engines. (8d. 22 Fiys.j September 25, 
1890. — An engine constructed according to this invention operates 
as follows: Supposing the pistons 39 and 40 to be in the position 
shown at Fig. 4, motive fluid is admitted by the pipe 13 into the 
division 36, the reversing lever 20 is pressed towards the engine. 
Motive fluid then passes from 36 by the port 50 into the lower 
reversing valve 49, then by ports 51 and 52 into the rotary valve 
recess 24, in casing 10, then by the port cl and c inthe rotary valve 
24a and disc 23 into the inner cylinder, partly direct and partly 
through the ports and passages @ and al in fixed centre 29. The 
piston 40 is forced round until the port d in the disc face 23 is 
past the end port 0 in the fixed centre 29, when the motive fluid 
port @ will open to the port 52 in rotary valve recess and motive 


Fig 
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fluid will then be admitted into the inner cylinder 27 any 
both ports cl and d! in rotary valve 24aand ports c and d in the 
face of the disc 23, the piston 40 being forced round until in the 
position of piston 39, when the ports cl and d! will, as the revolu- 
tion continues, be opened to the port 47 in the rotary valve recess 
24 of the casing 10, and the motive fluid will then pass from the 
inner cylinder 27 by the ports¢ and d in face of disc 23 and ports 
c' and d in rotary valve 24a, ports 47 and 48, into reversing valve 
compartment 37 of the casing 10, then by ports 14 and 54 into the 
pipe 8, into ports 41, 42, and 42a, and into outer cylinder 1, forcing 
the piston round until it passes the ports 43a and 43, then by pas- 
sage 44 into the pipe 9, by the pipe 9 into the upper reversing 
valve 53 by the ports 55 and 16, then by the ports 15 and 33 into 
the pipe 17 and away into the atmosphere or condenser. (Ac- 
cepted August 19, 1891). 


11,840. C. McLaren, Oldham. Metallic Packing 
for Stuffing-Boxes. [6d. 5 Figs.j July 11, 1891.—Two 
castings @ are formed in halves and secured together at the 
desired distance apart by the distance pieces b. Within each 
casing a is aset of bushings composedjof a series of segmental 
plates c, c, arranged side by side and held in such a position by 


Fig 
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studs d that the extremities of the segments of one bushing over- 
lap those of the other bushing. These bushings are caused to 
forcibly embrace the piston-rod e by the action of the several 
flat springs f, which are inclosed within and secured to the casing 
a. Any number of casings a and bushings may be employed 
held apart by studs b. (Accepted August 19, 1891). 


ELECTRICAL APPARATUS. 


15,635. C.J. Hall, London. Commuting Alternat- 
ing Currents and Distributing or Storing Elec- 
trical Energy. (8d. 4 Fiys.] October 2, 1890.—The object of 
this invention is to commute alternate into continuous currents 
ata point remote from that at which the alternating currents 
are generated. At one or more points upon an alternating current 
supply circuit is arranged a commutator a capable of rotation 
upon its axis, which is rotated by an alternating current motor ¢ 
working at the same speed as, and acting synchronously with, 
the main generating alternating current dynamo supplying the 
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circuit. The commutator is mounted upon the armature spindle 
bof the motore. Consequently the commutation may be done 
at anumber of points upon the alternating current circuit, and 
these commuting points may form starting points for other 
circuits or lengths of system upon which direct currents are used 
for traction, lighting, or other purposes. A continuous current 
motor 7 is provided with a clutch j by which the shaft b, on which 
the commutator @ is mounted, can be connected to the shaft of 
the motor. (Accepted August 19, 1891). 


7762. C.J. Van Depoele, Lynn, Mass., U.S.A. Recipro- 
cating Electric Engines, (8d. 2 Figs.] May 5, 1891.—The re- 
ciprocating engine comprises three motor coils E, F, and G; E being 
a constant polarity coil, and F and G coils placed at each end of 
the coil E and supplied with alternating currents. An iron 
plunger H is arranged to be reciprocated within the combined 
coils and is magnetised by the central coil. The end coils are 
wound in opposite directions, so that like poles exist at the ex- 
tremities of the coils, 7.¢. north poles at the inner and south at 
the outer ends, or vice versa. Current is supplied to the coils F, G 
by two rotating brushes B, C, which are rotated about the commu- 
tator A, and which will give rising and falling alternating currents. 











G 


The commutator A is connected by the conductor 1 leading from 
the brush B to the outer terminal of the coil G, the inner terminal 
of which is connected by the conductor 2 with the inner terminal 
of the coil F, the outer terminal of which is connected by the 
conductor 3 with the brush C. The coil E has one of its terminals 

d by conductor 4, with the brush d and the other terminal 
by the conductor 5 to one of the alternate current conductors 3. 
The local terminal e is connected with the outer terminal of one 
of the alternate current coils. By this arrangement the coil E 
receives only one-half the impulses of the current and the force of 
the movement of the plunger is greater in one direction than in 
theother. (Accepted August 19, 1891). 


RAILWAY APPLIANCES. 


15,339, I. A. Timmis, London, Supporting the 
Bodies of Railway Vehicles. [6d.] September 27, 1890. 
—Coiled springs are arranged between the axle-box and the 
underframe, some of which support the body of the vehicle and 
its normal load, and the remaining springs just then come into 
work and help to support the ultimate load and take up the 
shocks when running. (Accepted September 16, 1891). 


9349. L. S. Riggs, Selma, Alabama, U.S.A. Auto- 
matic Cut-in Valves for Air Brakes. (8d. 2 Figs.) 
June 2, 1891.—This valve is designed to prevent the air-pipes 
being left in an inoperative condition. At the end of the pipes 
A and B are valve casings C and Cl, the lower portion of each 
heing divided into two chambers ¢, c! with ports e, el and piston 
valve D sliding in the upper portion. The stem d! is guided 
in the partition d and the stem d? rises through the upper head 
of the casing, and is jointed to a lever E, which has attached 
toita cord F. To uncouple the heads H, H the cord F of each 
valve is pulled, which forces the lever E down and brings the 
piston D over a port e shutting off the air between the pipes A 
and B and their flexible sections, and an outlet f allows air 








in the sections A’ B! to escape from c! to the top of the cylinder 





and through a duct to the air. The heads can now be uncoupled, 
and when the car is to be detached blind couplings H! are fitted 
tothem. To couple again the cord is again pulled and the heads 
connected together, when the pressure of air through the parts ¢ 
ug. 7. ne 





























forces up the piston D, closes the vent f against a washer h and 
the air then passes through the pipe A to the chamber c, through 
the port e down el to the chamber cl, thence through the pipes 
A' and B! and through the other valve on throughout the train 
of cars. (Accepted August 19, 1891). 


11,912. H. K. Austin, Washwood Heath, War- 
wickshire. Protecting Bearing Surfaces of Axle- 
Boxes from Dust.' (sd. 24 Fiys.) July 14, 1891.—The 
top part A is fitted with adjustable lids Ai, A?, which are 
kept in place by the pins A? and the springs A‘. A! is a small 
oil lid and A? is a front cover to allow of access to the interior of 
the axle-box, but in both the spring clipping action is the same. 
The bottom part B is bolted to the top part A. The dust shield V 




















is attached by the screws V! and the baseplate V2 to the back of 
the casing. The side screws may extend to the front end of the 
casing, so that the dust shield may be operated — more readily; 
the screws may extend through the front walls or part of the 
casing. The screws V! are readily adjusted from the front on 
removing the cover A? by means of a box key. Instead of provid- 
ing the lid A? (Fig. 1) the front part of the casing may be taken 
up to the top part A(Fig. 2). (Accepted August 19, 1891). 


MINING AND METALLURGY. 

16,409. W. H. Coward, Bath. Mills for Crushing 
Ores, &c. (8d. 4 Figs.) October 15, 1890.—This invention relates 
to the crushing mill described in Patent Specification No. 5286 of 
1889, which consists of an edge runner B rolling within a drum 
A revolving upon a horizontal axis so as to pulverise the material 
which is repeatedly brought under its action by cups C fixed to 
the drum, the edge runner being kept in its true path in the 
drum by a shaft anchored in a swivel bearing E, and loaded by an 
adjustable weight or spring to increase the crushing power of 
the edge runner. According to this invention the drum is 
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supported partly by a set of rollers J and partly by a gudgeon K 
turning in a Learing. The aperture surrounded by the flange I 
isclosed by a stationary cover L provided with a slot to give 
passage to the shaft D, and with a feed hopper M leading through 
the aperture into the drum. The drum journai K is rm dey and 
is coverrd on the inner side by a sieve k, and to it is connected a 
pipe leading to an exhaust fan by which a current of air admitted 
at the feed hopper is caused to traverse the drum and to winnow 
the crushed material falling from the cups C, and extract the 
finely crushed particles. (Accepted August 19, 1891). 


MISCELLANEOUS. 


14,084, E. Meyer, Berlin. Manufacture of Hy- 
drates of Alumina from Silicates of Alumina or 
Clay. [6d.] September 8, 1890.—According to this invention 
the silicates are acted yo by superheated steam, which has the 
effect of decomposing them into silicic acid and oxide of alumi- 
nium, the latter being simultaneously converted into a hydrate 
soluble in water. The materials, which must be in a state of 
division, are acted iy oy by the steam either in a wet or dry con- 
dition. If it is to be treated in a wet conditicn superheated 
steam is conducted co the bottom of a vessel containing the 
material suspended in hot water, and is allowed to bubble up 
through it. If it is to be treated in the dry condition the material 
is spread in thin layers in a vessel, which is heated to a red heat 
and the steam then admitted. (Accepted September 16, 1891). 


14,253. A. O. Jones, Harrogate, and S. Fox, Leeds. 
Treatment of Sewage. (6d.) September 10, 1890.—The 
solid portion of the sewage is removed from the liquid portion and 
is charged, alone or with carbonaceous refuse, into a gas producer, 
wherein it is burned and converted into water or producer gas. 
The liquid portion may be converted into steam, and, together 
with any gases evolved from the liquid treated, introduced into 
a gas producer for the production of water gas. (Accepted 
August 19, 1891). 


15,984. C. T. Crowden, Lewisham, Kent. Power 
Storing Apparatus for Stopping and Starting Tram- 
cars. [lid. 8 Figs.) October 8, 1890.—This invention relates 
to apparatus of the kind described in Letters Patent Specification 
No. 14,227 of 1888, and comprises a spring barrel A mounted loose 
upon the wheel axle B, the ines C being coiled about and 
attached to a loose sleeve R on the axle B and also tothe barrel A ; 
friction clutches E El, F F! respectively adapted to gear the 
sleeve D and the barrel A with the axle B for storing or applying 
power; a pair of friction brakes G!, H!, by which the rotation of 
the sleeve D and barrel A respectively is controlled, the connec- 
tions being made through oppositely acting sets of gear, the 
arrangement being such that both brakes cannot be released at 
the same time, the one remaining applied to act as an abutment 
for the springs when the other is released, and neither brake can 
be released until either the barrel or sleeve has been geared with 
the axle. To render the action noiseless the barrel and sleeve 
are connected with their clutches and brakes by double sets of 
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gear, each set consisting of rollers acting as wedges between con- 
centric and eccentric surfaces carried by the driving and driven 
parts. The two sets are arranged in the same plane, the one set 
within the other. The one set of rollers I are situated between 
flanges d eccentric to the axle B and cast on a disc in one with 
the sleeve D and a concefttric flange e cast with the clutch drum 
E, the rollers I being fined within chambers formed by the 











eccentric segments of the flanged. The other set of rollers J are 
similarly situated between eccentric flanges g, also in one with 
the sleeve, and a concentric flange g! in one with the brake drum 
G. Asimilar set of silent ratchet gear is arranged at the other 
end of the barrel. To economise space the brake drums are 
mounted on the clutch drums, Special brake-releasing gear and 
clutch-operating gear is employed. (Accepted August 19, 1891). 


16,323. W. P. Thompson, Liverpool. (G. Adolph, 
Mayence, Germany.) Pac g for Manhole Doors, &c. 
{4d.] October 14, 1890.—The packing consists of tubes of cotton 
or hemp, &c., formed into rings and filled with pulverised cement. 
To the cement may be added sawdust, sand, or similar material, 
and, to cause the cement to become more plastic and to afford 
more resistance to heat, soda water glass. he packing is laid in 
water before using. (Accepted August 19, 1891.) 


16,398. C. Tronnu, Stuttgart, Germany. Packing 
for Flange Joints. [6d.] October 15, 1890.—Between the 
flange joints is placed a ring of soft metal or wire netting, having 
an undulating cross-section, the cavities thus formed in the ring 
being filled out with rings of soft packing material. One surface 
of the rings of packing material is pressed direct against the sur- 
face of one flange, insuring a secure packing, while the vertical 

rtions of the metal ring prevent the packing being blown out. 
Fioupied September 16, 1891). 


16,460. D. Gamble, St. Helens, Lancs. Manufac- 
ture of Chlorate of Soda, [4d.} October 16, 1890.—In the 
manufacture of chlorate of soda, according to this invention, a 
compound solution of chlorate of soda and chloride of sodium is 
produced in one operation by causing chlorine to react upon milk 
of lime in the presence of sulphate of soda, which mixed solution 
is then treated in the usual manner to obtain crystallised chlorate 
of soda. (Accepted August 19, 1891). 


4145. P. Faure, Paris. Machine for Decorticating 
Ramie, (8d. 3 Figs.) March 7, 1891.—A beater drum X is 
mounted in bearings at the upper part of the machine. C, C' are 
feed rollers, Y! is a concave or breast. T is a feed table from 
which the stalks are supplied to the decorticating drum. M is a 
pulley around which passes a carrier belt which also passes around 
another pulley placed at a distance from the machine, for which 
purpose one of the travelling wheels R is removed, and the other 
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wheel R! is sunk in the ground so as to enable the machine frame 
B to rest thereon. The pulley Mis driven by worm gear rv. P is 
the driving pulley. Pl, P?, P3, P4 are the polleys of the belts 
driving the worm shaft and feed rollers C, C!, which are geared 
together by pinions ; ¢, ¢ are the horse shafts. The other parts 
of the machine will be readily understood from the drawings. 
The stalks to be decorticated are placed on table T, seized by the 
rollers C, C!, and presented upon the concave Y! to the action of 


the beater drum X, whereby the woody portion is broken, sepa- 
rated from the external portion, and discharged in the direction 
a b(Fig. 2), while the fibrous strip hangs down. At the moment 
of release from the nip of the feed. rollers, the end of the strip is 
projected into space so as to fall athwart the carrier band K, 
which travels at such a speed that the fibrous tresses will be 
deposited thereon side by side. (Accepted August 19, 1891). 


9686. A. Longsdon, London. (F. Asthower, Essen, Ger- 
many.) Compound Armour Plates. [4d.] June 8, 1891. 
—This invention consists in forming the plates of layers of 
nickel steel and nickel iron, either homogeneous or wrought. 
(Accepted September 16, 1891). 


10,649. J. ¥Y. Johnson, London. (W. Sellers, Phila- 
delphia, Pa., U.S.A.) Rivetting Machines, (8d. 4 Figs.) 
June 23, 1891.—This invention relates to a machine for rivetting 
the flange of a pipe to the plating of a vessel, such as a Galloway 
boiler, and consists in providing a rivetting die a and a holder 6 
mounted respectively upon circular rotatable tables A and F. 
These tables are arranged in holes at the ends of two levers B and 
G, the opposite ends of which are fulcrummed on a pin P. There is 
an opening through one or both of these tables large enough to 
admit the tube to be operated upon. The periphery of the tables 
is provided with teeth with which pinions C and D, which 
are geared together by the pinion E, engage. The distance between 




















the pinions C and D is such that when the opening in the 
periphery is turned to the pinions, one or other is geared with the 
tables. The pinion E and table A are rotated by a shaft c, bevel 
wheels d and e, and the shaft I and the table F are rotated by the 
shaft f and bevel wheels g and h and the shaft K, the shafts I and 
K are geared together by the train of wheels L, M, N, 0, which 
pass through the pin P, so that the rotation of the tables is con- 
current. he shafts I and K are turned by means of a socket 
wrench Q. The levers B and G are operated by means of the 
hydraulic cylinder T, and the whole apparatus is suspended by 
chains r secured to the pin s, which passes through the under- 
side of the leverG. (Accepted August 19, 1891). 


11,073. T. Nicol, Glasgow. Automatically Closing 
Water-tight Doors. [6d. 3 Figs.) June 30, 1891.—Ina tank 
B there is a float C through which passes a guide D fixed to the 
bottom of the ship and top of the tank. Pivotted to one side of 
this tank B there is a forked-shaped lever Eresting on the float 
C. This lever has a recess F, into which fits a transverse lever 
E! which is pivotted to the side of the tank. Connected to this 
lever there is a rod G, which passes through the top of the tank 
and up the side of the door, and at the upper end of this rod G 
there is a bell-crank lever H pivotted at h. Pivotted to the other 



























































end of this bell-crank lever H is a connecting-rodI having a rack J 
pivotted at its other end. This rack J gears with a pinion K 
which is keyed to a rod L, which operates mechanism for closing 
the door such as described in the Patent Specification No. 3610. 
In the case of water getting into the ship the water rushes into 
the hold of the ship, and when it reaches the height of the tank B 
it flows therein and raises the float C which presses up the levers 
E and El, and with it the rod G. As the rod G rises, it, by means 
of the bell-crank lever H and connecting-rod I, pulls out the rack 
J, and it gearing with the pinion K, turns the rod L, and the door 
immediately closes. (Accepted August 19, 1891). 


12,057. A.L. H. Knoop, Minden, Germany. Pres- 
sure my’ Valves. [6d. 4 Figs.) July 15, 1891.— 
For the discharge of liquid carbonic acid, the valve is attached to 
the reservoir of such gas by the screwed nozzle x. The passage of the 
valve is controlled by a three-way cock which also provides an inlet 
for the air. The carbonic acid can pass through the passage b into 
a chamber c, and from thence through a passage d into a receptacle 
e and away by the outlet f. The regulation is effected by a valve g 
which is p! s its seat by a spring h, but is prevented 
from closing the opening d by a pin k! which protrudes through 
it. The carbonic acid can either in front or behind the 
valve g. The pin k' moves simultaneously with a piston k which 
takes the pressure of the carbonic acid drawn off. Should the 





pressure rise sufficiently to force back the piston k, the spring 


h would press the valve g against its seat. The spring o 
opposes the pressure of the carbonic acid. To force back the 
piston the carbonic acid must overcome a pressure equal to the 
difference between the pressure of the two springs. On operat- 
ing a handwheel L, the cylinder 7 is revolved and a screw 8 compels 
the piston k to turn with the cylinder. As the piston revolves 
the screw works in or out of the piston. If the handwheel L is 
turned so that the screw works out of the piston k, the latter 
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ee the valve g back from its seat, and compresses the spring 
, 80 that the valve cannot so easily reach its seat, on account of 
the spring 0, and the carbonic acid is emitted with a greater pres- 
sure. Should the handwheel L be turned in the opposite direc- 
tion, the screw m will be screwed further into the piston k. 
The valve g is thus brought nearer its seat and the carbonic acid 
is emitted with less pressure. (Accepted August 19, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





CuurcH Tower DEMOLISHED BY LicHTNING.—The 
church of Tonstad, in Norway, was, on the evening of 
September Ist, struck by lightning. The upper part of 
the tower was entirely torn asunder and the ground was, 
for 200 ft., covered with splints of planks and boards. 
The lower part of the tower was greatly damaged, and 
the arches of the nave were pressed down, and tiles, win- 
dows, and doors were mostly destroyed. 


A Heavy Biasting Worx.—An important blasting 
of rock was successfully undertaken in to Ljusne River, 
in Sweden, on September 7th, a rock, known as the 
‘* Aborrhollen,” and greatly interfering with the floating 
down of timber, being entirely demolished. The engi- 
neering firm of Cosselli and Dacnatitinn. of Stockholm, 
had undertaken the job. The rock in question contained 
about 800 cubic metres of solid stone, and into it were 
bored 32 holes, each about 11 ft. deep; the aggregate 
charge of dynamite amounted to about 150 lb. The 
firing was done by electricity, and the explosions were 
entirely simultaneous. The explosion caused a perfect 
shower of stones and gravel, and the report was like an 
unusually heavy clap of thunder. The huge rock was in 
one moment transformed into small fragments. 


CaTALOGUES.—We have received from the Bowling Iron 
Company, Limited, of Bradford, Yorkshire, a copy of 
a beautifully got-up catalogue describing the Capel fan 
as adapted tomine ventilation. These fans are made up 
to11ft. 6 in. in diameter, this size being capable of exhaust- 
ing 300,000 cubic feet per minute with a water gauge of 
2.5 in., and the efficiency when doing this work is said to 
be 68 per cent. ; when not forced so hard efficiencies of 
82 per cent. are claimed.—Messrs. Ransomes, Sims, and 
Jetferies, Limited, of London and Ipswich, have sent us 
acopy of their engineering catalogue, which contains 
illustrated and priced descriptions Of the standard sizes 
of engines and boilers built by this firm. Amongst them 
we note a portable engine adapted for burning petroleum, 
which is used in the oil districts of Russia.—Elmore’s 
Patent Copper Depositing Company, Limited, of 64, 
Cannon-street, London, have sent us a selection of testi- 
monials from various firms speaking very highly of the 

roducts of the firm.—Mesrs. R. Hunt and Co., of Earl’s 

olne, Essex, have forwarded us a copy of their price list 
of shafting, hangers, plummer blocks, &c., which is fully 
illustrated and contains complete descriptions of the spe- 
cialities manufactured. 


Tue ForeiGN TRADE oF THE Unitep Srates.—The 
statistical report of the foreign trade of the United 
States for the last fiscal year (ending June 30 last), which 
has just been issued by the Washington Bureau of Statis- 
tics, is of special interest this year. A special table is 
added comparing the imports and exports for the nine 
months of the year during which the M'Kinley tariff was 
in force with those of the corresponding period in the 
previous year. The total value of the trade of the past 
year was the greatest in the history of the country, and 
exceeded that of the commerce of 1890 by 82,191,803 dols. 
The trade of 1890 was the largest for any year up to that 
time, exceeding that of the previous year by 159,606,063 
dols., so that the total trade of last year exceeded that of 
1889 by 241,797,850 dols. The total trade during the last 
fiscal year amounted to 1,729,330,896 dols. During the 
nine months since the new tariff went into effect, of the 
total value of merchandise imported into the cao f 
46.96 per cent. came in free, while during the correspond- 
ing period of 1890, 34.92 per cent. wasadmitted free. In 
fact, it appears that the value of merchandise imported 
free during the last nine months of the past fiscal year 
was greater by 30,000,000 dols. than the value of such 
merchandise admitted during the whole of 1890, and 
nearly 40,000,000 dols. greater than during the prior fiscal 





year ended June 30, 1889. 
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THE ROYAL NAVAL EXHIBITION. 
Tue Maxim Automatic MacHine GUN. 


Tue fine collection of automatic and quick-firing 
guns, shown by the Maxim-Nordenfelt Guns and 
Ammunitions Company, at the Royal Naval Exhibi- 
tion, will repay close examination. Several years 
have passed since we first described and illustrated 
the extremely ingenious automatic machine gun de- 
signed by Mr. Hiram Maxim, whose name had 
long before been known to the public in connection 
with electric lighting. The special function of this 
gun was to utilise the energy’ of its own recoil for 
extracting the empty cartridge and replacing it 
with a full one ; to close the breech ; and to fire. So 
long as the machine was kept supplied with cart- 
ridges, so long it maintained a practically con- 
tinuous stream of bullets, which could. be aimed in 
any direction, but which, beyond the manipulation 
of training, required no other attention on the 
part of the man serving it, except indeed to renew 
the supply of cartridges as they were needed. In 
its early stages the mechanism was very compli- 
cated, but the rapidity with which the weapon 
could be fired—some 600 or 700 shots per minute— 
appeared to point to the fact that a new arm, pos- 
sessing a destructive power far surpassing anything 
previously imagined, was actually existing in a 
practical shape. A considerable time naturally 
elapsed before the modifications, gradually intro- 
duced, resulted in the production of the gun in the 
present comparatively simple form under which it 
is now accepted as a standard weapon by many 
countries. It is quite unnecessary for us to trace 
the history of this gun through its various phases ; 
they are moreover recorded in our pages, and we 
may therefore proceed to describe in detail what 
may be called the standard service type of the 
Maxim machine gun, as represented by several 
examples at the Naval Exhibition. 

Figs. 1 to 11 illustrate the gun in its most modern 
form; Figs. 1, 2, and 3 are respectively a side 
view, a longitudinal section, and a sectional plan ; 
Fig. 4 is a perspective view of the recoiling portion 
of the gun; Fig. 5 is also a perspective view of 
the breech-block, cartridge carrier and extractor ; 
Figs. 6 and 7 are longitudinal sections showing 
the breech mechanism, the parts in the former 
being in the positions assumed immediately after 
firing, and in the latter when the maximum in- 
fluence of recoil has been exerted. Figs. 8 and 
9 are somewhat similar sections, in exactly similar 
positions, but these views refer to the mechanism 
employed for operating the cartridge carrier and 
the extractor. (See pages 408, 409, and 410.) 

The functions that have to be performed by the 
mechanism illustrated in the foregoing figures, are 
chiefly as follows: To receive live cartridges from 
atravelling belt ; to introduce them into the gun ; 
to fire them ; to eject the empty cases ; and to do 
this automatically at a rate of from 650 to 700 
times a minute, the whole series of continuous 
operations depending upon the energy of recoil, 
after the first shot has been fired by the man 
working the gun and the mechanism thus set in 
motion. The whole of the firing and auxiliary 
mechanism, together with the barrel, moves to and 
fro upon guides attached to the frame, the requisite 
motion being imparted by the recoil, the energy of 
which is stored up and regulated to produce exactly 
the desired effect. The frame and outer casing of 
the gun, including the water jacket that sur- 
rounds the barrel, constitute the fixed portions. 
These fixed parts are shown in the elevation, Fig. 1, 
the only moving portion seen in that figure being 
the cranked arm marked 1, 2, 3; this arm has two 
motions, one around the centre 1, and a sliding 
motion towards the rear of the gun ; it is attached 
to the mechanism within the frame in a manner to 
be presently described, and the effect of the recoil 
is to drive the piece 2 forcibly against the stop 9 
fastened to the side frame ; the force of this impact 
is sufficient to make the arm turn on its spindle 1 
until it strikes against the spring abutment 10. 
The relative positions of these several parts are 
shown clearly in Fig. 3. Referring to the same 
figure it will be seen that on the opposite side of 
the frame, a brass casting is bolted, containing a 
spiral spring 5, one end of which is held to the 
bottom of the casing, and the other, by means of a 
chain 6, is secured to an arm that is in the same 
piece as the crankshaft 1 on which the arms 2 and 
3 are fastened. The spring 5 stores up the energy 
produced by the recoil, and it becomes extended as 
the shaft 1 traverses towards the rear of the gun; 


the amount of extension due to recoil is fixed at 
one inch, but it is increased by the winding of the 
chain around itsdrum. As soon as the effort of 
recoil is complete, the work put into the spring 
comes into action, and draws the shaft 1 back in 
its guides towards the right ; at the same time it 
makes a quarter of aturn, restoring the pieces 2 
and 3 into the position shown in Fig. 1. Of course 
these reciprocal and turning movements succeed 
each other with great rapidity when the gun is 
firing with a maximum rate of from 650 to 700 
shots per minute. 

We will now trace the connection between the 
crank to which the spring is affixed and the moving 
mechanism within the frame of the gun ; it will be 
seen in Fig. 3, and te a larger scale in Figs. 7 and 
8, that within the frame an arm 20 is attached to 
the crank at right angles to the arm 21. On this 
arm 20 is mounted a short connecting-rod 22, the 
forward part of which, 23, is articulated to the 
breech-block 12; the arrangement is more clearly 
seen in Figs. 4and 5, where it will be noticed that 
the front end of the rod is forked to make the con- 
nection. It will be evident that when the levers 
2, 1, 3are turned and driven back, the arm 20 and 
the connecting-rod 22, together with the breech- 
block, the lock, &c., are driven back also, the 
various parts thus affected being moved from the 
position shown in Fig. 8 to that in Fig. 7. It will 
be understood that the breech mechanism and the 
barrel are mounted on guides within the frame 4 
of the gun, in such a way that the whole is thrown 
to the rear as already described ; but in addition, 
the breech mechanism is subjected to the turning 
influence of the crank which throws the breech 
open for the ejection of the empty, and the recep- 
tion of the live, cartridge. The reverse or forward 
action of the crank closes the breech against the 
end of the barrel as in Fig. 8, the spring 5 (which 
has been extended by the recoil) being the motive 
agent; the first part of the compression of the spring 
effects this, while the remainder draws the breech 
and barrel forward into firing position (Fig. 2). 
Figs 7 and 8 show the trigger and lock to an en- 
larged scale ; the lock is also seen in the perspec- 
tive views Figs. 4and5. It has no very distinctive 
features, and consists of a firing pin 19 (Fig. 2), 
a hammer 17, a main spring 18, and a sear spring 
16. A flat bar 14 slides on the bottom of the frame 
4, being held and guided by two stops (see Fig. 2) ; 
it extends through the back of the frame, where it 
terminates in a socket to receive the lower end of 
the trigger, Figs. 1, 2, and 3; this trigger is 
pinned to a rib on the frame, and occupies the 
inclined position shown. By pressing it inwards, 
the bar 14 is drawn back, and the projection id is 
pressed against the sear 16, which releases the 
hammer 17 and the mainspring, which is engaged 
in a recess in the hammer, and throws the latter 
forward violently against the cartridge. Figs. 7 
and 8 show the lock in the firing and the fired 
positions. Of course the gun has to be cocked 
some 600 or 700 times a minute, and this is per- 
formed automatically as follows. As the breech is 
thrown back and downwards, the end 23, Fig. 2, of 
the connecting-rod strikes the tail of the hammer 
17 and depresses it. The firing pin is drawn back, 
compressing the main spring, while the short end 
of the sear engaging in the recess on the hammer, 
completes the cocking of the gun for the next shot. 
It will be noticed that the firing pin can only be 
released when the sear strikes against the pro- 
jection 15 of the rod 16; in order, therefore, that 
the continuous firing may be produced, it is neces- 
sary that the trigger should be pressed forward by 
the operator. As soon as it is released, the spring 
38 draws it into the free position, and firing ceases. 

The face of the breech-block is made with vertical 
guides on which slides another block called the 
carrier ; this is shown in the various figures, but 
especially in Fig. 5. Here it will be seen that this 
carrier 25 is a rectangular piece with ribs at the 
back to receive the guide on the breech-block, a 
projection 28 at the top, jaws near the bottom to 
take the end of the cam 41, and on the face a device 
to hold the cartridges. With each complete move- 
ment of the mechanism the carrier is traversed up 
and down through a fixed distance, and during the 
same period it takes a live cartridge from the 
travelling belt containing the supply, and delivers 
the empty case into the discharge tube 27; the 
means by which this complex duty is performed is 
extremely ingenious pos. certain in its action, 
though it may be somewhat difficult to describe. 





The front of the carrier is made with a groove, as 





shown in Fig. 5, so spaced as to allow the head ofa 
cartridge to pass between the ribs forming the 
groove ; projections on the ribs, however, hold the 
rims in one direction, while the spring clips 33, 
34, and 35 serve as fastenings in the other direc 
tion ; the size of the carrier and the holding devices 
are adapted for two cartridges (see Figs. 5, 9, and 
10).* The carrier has the same reciprocating motion 
as the breech-block ; it has in addition a rising 
and falling motion imparted to it by the action 
of a fixed cam on the projections 28, and by the 
action of the cams 40 ne 41 controlled by the move- 
ment of the breech mechanism. What is required 
of the carrier is, that a live cartridge should be 
taken from the belt and held secure as in Fig. 10, the 
empty case being at the same time kept secure by 
the lower set of jaws ; to fall into the position shown 
in Fig. 10 when the breech-block is at the end of 
its backward travel, in this position the live car- 
tridge taken from the belt is lowered so as to be 
exactly opposite the barrel of the gun while the 
empty case has been brought opposite the discharge 
tube ; to throw out this latter as soon as the breech- 
block is in its closed position and the new cartridge 
is introduced into the gun ; and finally to rise into 
the first position (Fig. 5) when the series of opera- 
tions is recommenced. Fig. 8 shows the position 
after a shot has been fired ; the first action of the 
reooil is to drive all the moving parts back on the 
guides within the frame, the barrel, breech mecha- 
nism, and accessories. After a very brief interval 
the swinging arm 3, 1, 2 comes into action, the 
breech-block is separated from the barrel, and the 
carrier would fall by gravity were it not held up by 
the projections 28 moving over the cam-plates 30 
screwed to the frame 4. As soon as the cartridge 
case is clear of the barrel the carrier begins to fall, 
this motion being aided by the spring 31 which is 
fastened to the top of the frame 4. In the for- 
ward movement the projections 28 are guided by 
the underside of the cam-plate 30 until the breech- 
block is home ; at this moment the combination of 
cams 40 and 41 comes into action, the travel of the 
connecting-rod 23 forcing the cam 41 from its lower 
position, as in Fig. 10, into the highest position as 
in Fig. 9. To allow the carrier to rise, arrange- 
ments must be made to permit it to clear the rim 
of the empty cartridge in the discharge tube, as 
well as that of the live cartridge introduced 
into the gun; to effect this, the spring catches 
33, 34, and 35 are made to yield under the upward 
pressure ; the catch 33 gives way and passes over 
the edge of a new cartridge in the belt ; the catch 
34 yields and passes over the head of the cartridge 
in the barrel, and the catch 35 yields and clears 
the rim of the empty cartridge, leaving it in the 
discharge tube. When it is remembered that this 
complicated series of movements has to be repeated 
600 or 700 times a minute, and the smallest irre- 
gularity would arrest the action, it will be realised 
that not only ingenuity in design, but perfection in 
workmanship, are absolutely essential. 

As the velocity imparted to the carrier is very 
considerable, it is necessary to provide means to 
bring it to a state of rest without subjecting any 
of the parts to excessive shock. This is done by 
allowing the top of the carrier to strike against the 
cover of the frame 4; this cover is marked 32 in 
the figures, and is made of spring steel so that it 
absorbs the blow ; at the same time the length of 
upward travel is absolutely defined by a projection 
43 on the upper part of the breech-block, against 
which the carrier stops at each stroke. At the 
moment of firing, it is held fast by means of a 
catch spring which engages in the groove 44 in the 
side of the carrier ; this spring is placed on the 
side of the frame 47 and keeps the carrier in posi- 
tion till the shot has been fired. It is to this frame 
47 that the barrel is secured ; the arrangement is 
shown clearly in Fig. 4; the end of the barrel is 
formed with a block which is grooved on the inner 
side to leave room for the ribs projecting from 
the face of the carrier. The sides of the frame 
47 are attached to this block by two trunnions, 
and at the rear they are joined by a connecting 
piece of the form shown; the breech mechaism, 
as well as the arm 3, 1, 2, is mounted in this 
frame and travels to and fro upon the guides fixed 
to the main frame of the gun. Guides are also 
provided in the recoiling frame 47, for the in- 
dependent travel of the breech-block; these 
guides are marked 48 in Figs. 9 and 10. A number 
of minor details that have not yet been referred to 


* Fig. 10 will appear in the second part of the article, 









—eeeeeeeeeeeeeeeeeeeeEeEEaEaEaEaEaEayEayaEEeEeEeyy—y—ES—eee 











ENGINEERING. [Ocr. 9, 1891. 








THE MAXIM AUTOMATIC RIFLE CALIBRE MACHINE GUN. 


Sictanomvavastalen tor Sunew teasers 15ien Teena = 




































































Ao 
© 
J ae RE! [ET 
oy So 
55/7 i, 
F ~ 

































































may now be touched upon. A safety arrangement 
is secured by making the firing pin pass througha 
hole 52 in the centre of the carrier 25; the pin can 
therefore only strike the cartridge when the carrier 
is at the highest point of its stroke—that is to say, 
when the breech-block is quite home. Further 
safety is also secured by the spring 24 which pre- 
vents the sear from acting until the breech is closed. 
The catch 53 (see Fig. 2) is employed to lock the 
trigger after firing has been finished, so that the 
gun cannot be restarted until the pin has been 
removed. It will be seen by reference to Fig. 2 
that the bent end of a spring 46 passes through a 
hole in the bottom of the discharge tube 27, in such 
a way as to press the empty case against the top of 
the tube ; it is held in this position until the next 
case strikes against its base with considerable force 
and ejects it. The crank arm 2 and the abutment 
9 are made of sucha form that when the arm strikes, 
the leverage is at first considerable and the move- 
ment of the crank is comparatively slow ; but as 
the crank is turned, the point of contact between 
the arm and the abutment approaches the axis of 
the crank, and therefore the leverage diminishes as 
the effect of the recoil continues, while the velocity 
of the crank increases. When the breech is quite 
closed the crank arm 20 is slightly above its forward 
dead centre, and it bears against stops 58 on the 
recoiling frame 47 ; by this device the breech-block 
is locked to the barrel at the moment of explosion 
and the force of recoil drives back all the moving 
parts of the gun on the guides fixed to the frame, 
as if they were in one piece, until the crank arm 
strikes the abutment and is forced round, giving the 
required additional motion to the breech mechanism 
as already explained. Tho greater part of the 
time between each shot is occupied in opening the 
breech, and the interval, minute as it is, suffices to 
allow the barrel to be relieved of all pressure from 
the powder gases before the breech-block is opened. 
The frame or box 4, which incloses the moving 
parts of the gun, is provided with a cover 32; this 
cover is hinged at its forward end in order that it 
may be raised and the mechanism cleaned or Fig. 5. 
examined. The cover is held securely by the spring : 
catch 50, Figs. land 2. The block 51, which is| forward movement. The widest portion of the{any direction by the handles 36, placed on either 
fastened to the underside of the cover, serves as a| breech-block, that which serves as a stop for | side of the trigger ; these handles are made to serve 
guide or stop to prevent the breech mechanism | the carrier, and marked 43 in Fig. 10, bears against | as oil reservoirs (see 78, Fig. 2). A stop 39, Fig. 2, 
from rocking or lifting when at the rear end of its | the underside of the cover and assists in further | is screwed to the bottom of the frame and prevents 
stroke or before it enters the guide 48 during the | steadying the movement. The gun is trained in! the trigger bar 14 from being carried too far for- 
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ward by the spring 38. In the rear plate of the 
frame 4 an opening 82 is made ; this is closed with 
a spring shutter that can be depressed at any time 
and kept open by the hook 84 engaging in the 
recess 85 of the trigger. 
inspecting and oiling the mechanism when it is not 
necessary to raise the cover 32. The two parts 22 
and 23 of the connecting-rod are joined by an 





This opening serves for | 


interrupted screw 54, see Figs. 7 and 8; by this | 





Fic, 8. 


arrangement, when the bolt has been lifted out} 
of its guides, it may be removed from the gun by | 
giving it a quarter turn, and may then be cleaned | 
or replaced by another bolt with very slight loss of 
time. The spring 55, which is attached to the 
inner side of the recoiling frame 47, serves to hold 


the part 22 of the connecting-rod in place, when it | found to answer all requirements. 


is raised for the re-attachment of the bolt. 


One of the results of the extremely rapid firing of | 


the Maxim gun is the heating of the barrel, and it 
was very quickly found that means must be pro- 
vided to avoid this inconvenience, which rendered 
the gun unfit for service afler a few seconds con- 
tinuous firing. Prolonged experience led to the 
arrangement shown in Figs. 1, 2, and 3, which is 
The barrel is 
inclosed in a brass casing that serves as a water 
jacket ; this casing is bolted to the front part of the 
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frame 4, and at each end is provided with openings good location for a city, for there is none finer in | is still longer, extending over a mile. This was 


suitably packed, through which the barrel can slide 
to and fro ; it will be noticed that the forward end 
of the barrel is made with a parallel enlargement, 
the rear being also parallel, while the intermediate 
portion is tapered. The casing or water jacket has 
a capacity of about 24 quarts, and it is filled through 
a hole at the rear end (68, Fig. 1). 
jacket a tube 73 provided with holes 74 and 75, tra- 
verses it from end to end and is secured to the 
front and back plates in the manner shown; over 
this tube slides a second one marked 76. By means 
of this arrangement when the gun is fired at an 
elevation, the tube 76 slides back over the hole 74 
and thus prevents any water from escaping, while 
the hole 75 being uncovered an outlet for the 
escape of steam is provided. On the other hand, 
when the gun is fired at a depressed angle, the re- 
verse action takes place. The steam thus gene- 


Inside the | 
| numbers. 


the interior of our country. Originally the plot 
was 520acres. In 1802 the State of Ohio was ad- 
mitted into the Union, and in 1814 the village of 
Cleveland was incorporated, although at that time 
a fierce and bloody war between the United States 
and Great Britain was in progress, and the savages 
were in the forests around this village in great 


which is now in one of the public squares in the 


city. 

The building of the Erie Canal in New York 
State stimulated the Ohio people in 1820 to take 
steps to connect the lake with the Ohio River, and 
in 1825 the Act was passed, and by 1832 this canal 
was completed. In 1824 the first local steamboat 
was built, and in 1826 the first iron foundry con- 
structed. In 1868 the first iron ship was built, and 





The battle of Lake Erie ensued shortly | 
|after, and is commemorated by a statue to Perry, 


completed in 1888, and connects the east and west 
| with the south side. Passing under it is the iron 
| trestle of the New York, Cleveland, and St. Louis 
| Railway, popularly known as the Nickel Plate; this 
is also a mile in length. The architecture of Cleve- 
land is diversified and pleasing. The residences 
|are in many cases ornate and elegant, and quite a 
number of the business structures are not only sub- 
stantial in appearance but imposing. The Ram- 
| stone building is the property of the Society for 
Savings. This was organised in 1849 as a bank of 
deposit for savings, and at present its deposits are 
| 19,000,000 dols. and the depositors number 41,000. 
| The building cost 1,000,000 dols., and the halls and 
‘galleries are of marble. It has enormous vaults 
|and is fireproof. One other of Cleveland’s build- 
|ings should not be overlooked, it is called ‘‘ The 
| Arcade.” It is situated on Euclid Avenue, and has 


rated passes through the opening 77 in the front | to-day Cleveland claims to own one-half the tonnage! 100 stores in two tiers under its roof, and 350 


cover of the water jacket and escapes into the air. 


‘on the great lakes. In 1842 the first locomotive 


| offices. The skylight is an enormous affair of glass 


The importance of this arrangement, as well as of | built west the Alleghenies was constructed here. | weighing 125 tons, and is beautiful in construction 
providing means for refilling the jacket, will be| With the advent of Lake Superior ore, Cleveland 


understood when it is mentioned that the water | 


| which make a superior quality of steel, are to be 


supply must be renewed after each 1000 rounds, 
that is to say, after a minute and a half of con- 
tinuous firing. This would naturally be an excep- 
tional case, but even with volley firing at the rate 
of 300 rounds per minute, the jacket has to be re- 
filled at very short intervals, say every ten minutes. 


(To be continued.) 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 


(From our NEw York CorRESPONDENT.) 


TuHIs season evidently was not the one which 
suited the majority of the members of the Institute, 
for the meeting held in Cleveland, Ohio, last June, 
was the smallest your correspondent has ever 
attended, yet the time seemed propitious, and the 
city of Cleveland is one of the most beautiful and 
accessible in the United States. In the full belief 
that a description of the place and some of its 
attractions will be of interest to your readers, it is 


thought advisable to chronicle them before proceed. | refineries and pipe lines, and handling nearly all | 


ing to the account of the meeting of the Mining 
Engineers. : 
The city of Cleveland is situated on Lake Erie 


became a great iron centre, and many large works, 


seen. 

The city of Cleveland was incorporated in 1836. 
Interesting as is the ancient city, we must come 
by a stride to the modern one, and in 1880 this 
little hamlet, located on the edge of the forest, had 
become a flourishing city of 159,000 inhabitants. 
The great charm of the present city is its beautiful 
Avenue, well known all over the United States ; 
it is called ‘‘ Euclid ;’ whether from the great 
mathematician or not is unknown, but every one 
in Cleveland lives on this Avenue, at least one never 
hears of any one who does not. If so unfortunate 
he keeps the matter a profound secret. It extends 
several miles and is lined on either side with beau- 
tiful residences and fine trees. Our hotel, which 
was most excellent, is situated on this Avenue, and 
most of our drives were up or down its road. 

Another feature of Cleveland’s prosperity is the 
celebrated Standard Oil Company, founded in 





interests in the world, and owning almost all the 


‘the oil of the United States. Its capital is esti- 
/mated at 200,000,000 dols., but is probably much 
larger. The ore which comes here is from Lake 


1861, and probably the greatest combination of | 


‘and in design. The building is ten stories high, 
and cost 1,250,000 dols. These buildings are 
selected among many others as_ showing the 
character of this forest city. But a hundred others 
could have been noticed. 

At one of the machine shops, that of Warner and 
Swayze, very fine instruments of precision are 
made, the most prominent of which is the great 
Lick telescope for the Lick Observatory in Cali- 
fornia. At the end of Euclid Avenue, and five miles 
from the heart of the city, is Lake View Cemetery, 
and near the entrance on the brow of a hill is the 
monument, or rather memorial buildimg, to Presi- 
dent Garfield. So much for the city of Cleveland. 
It remains to add that the inhabitants are highly 
cultivated, extremely courteous and hospitable. 
Every one was alive for our comfort, entertainment, 
and instruction, and what more could be said in 
chronicling this visit ? 

Having described the locality where the Mining 
Institute assembled, it remains to tell of their meet- 
ing, and to make such selection from the papers 
and discussions as may prove interesting to the 
| readers of ENGINEERING. 

The Mayor of Cleveland welcomed the Institute 
| to the city in most cordial terms, which met with 
an equally hearty response from the President of 
| the organisation, Mr. John Birkendine. Then by 





and in one of the greatest States of the Union. | Superior and is the finest ore in this country ; it is| way of leading the mind gradually to the harder 
Ohio was a portion of what was known in the early handled by the Rolling Mills and the Otis Steel problems of the session, or perhaps as a compliment 
days as the ‘‘ Western Reserve ;” a portion of Company, Globe Iron Works, Cleveland Forge, &c. | to the many ladies present, the more severe side of 
which was reserved by Congress as a compensation | Its quality renders it valuable for making tools of | the profession was not brought forward, but, on 
to those who had received injuries and losses in the | superior quality, and a large tonnage of vessels is the contrary, there was a most delightful lecture 
war of 1776, although the name, it is believed, | required for its carriage. 


came from it being claimed by the State of Con- | 
necticut ; for a time it was known as the Western | are several viaducts. The first was commenced | 
| when Cleveland had but 100,000 inhabitants, and 
|is a monument to their energy and self-reliance, 
| for it cost 2,170,000/. dols., and was completed in 
|1877. Its length is three-quarters ofa mile, and the 
Whether he knew how | arches are 100 ft. high and contain 2,000,000 cubic | expressed the opinion the English were in Egypt to 


Reserve of Connecticut. In 1796 a surveying party 
was sent out to examine the land in charge of 
General Moses Cleavland, who located the present 
city on a plateau just where the Cuyahoga River 
empties into Lake Erie. 


Crossing the river at the street levels there 


| delivered by Dr. R. W. Raymond, entitled 

| 

| MopERN ENGINEERING IN Eoyprt. 

This was rendered more attractive and interesting 
by a number of views thrown on the screen by a 
stereopticon. Dr. Raymond did not go iuto the 
| question from any political standpoint, although he 


to spell his own name or not, he certainly knew a/|feet of masonry. The central viaduct, however, | stay. But the lecturer turned his attention to early 
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Egypt, beginning back at the days of the Sphinx, 
and rapidly advancing by steps of 1000 years to the 
present. Specimens of the architecture of each 
epoch were presented, and the history of each briefly 
sketched. The Suez Canal he considered the 
beginning of the modern engineering. By storing 
the waters of the Nile, and by an honest adminis- 
tration, the English have commenced to not only 
greatly benefit the lands but to encourage the 
working classes. Under the former system the 
water was not to be had when most needed, owing 
to great waste, but if there were any it went 
by favour and not where common sense dictated. 
He thought more had been done for Egypt in the 
brief occupation of the English than during many 
centuries previously. The lecture was punctuated 
with many witty and amusing remarks, and formed 
a delightful opening of the session. 

The next morning, however, business commenced 
in real earnest. The first paper was that of A. B. 
Wood, enitled 


ELECTRICITY IN WELDING AND Meta WoRKING. 


The writer had samples of the completed work 
in the shape of rods, chains, &c., which cer- 
tainly looked very well, but the question involved 
was not whether welding could be done and 
well done, but as to the best method of doing 
it. The old method was to bring the metal to a 
welding heat by means of its resistance to the pas- 
sage of an electric current through it, the metal 
being in the circuit. The Coftin process described 
in this paper uses an electric arc, and the welded 
parts are not necessarily in the circuit at all. A 
cleaner and more homogeneous weld was the result 
as claimed, although the paper did not go into 
details, as some of the patents were not perfected. 
In reply as to the amount of power required, the 
author stated that a bar 1 in. in diameter required 
one horse-power for 15 to 20 seconds, and the 
time and horse-power were proportioned to the area 
of cross-section. In general, he estimated about 
one horse-power per square inch of section for one 
minute or less, the skill of the operator being a 
factor in the process. He proposed to weld boiler 
tubes, plates, or any ordinary forging, by this pro- 
cess. The author was sharply attacked in a friendly 
way, and doubts were expressed about localising 
the heat sufficiently on large forgings by the pro- 
cess of placing a number of carbon electrodes 
radially around a shaft for instance, but as the 
debaters were dealing with rather an unknown 
quantity, the result was of necessity indeterminate, 
and time alone will show how far this process is 
feasible on a large scale. 


THE Iron INDUSTRY OF NEW JERSEY. 


Professor J. C. Smock, State Geologist, read 
a paper ‘‘ On the Iron Industry of New Jersey.” 
It is always a function of the geologist to ante- 
date everything else, but Professor Smock, being 
a modest man, and having recently taken the 
office he holds, only claimed that New York 
antedated some other districts in iron mining— 
an undeniably safe proposition, because it must 
of necessity even now antedate everything which 
follows it in iron mining. He then gave an inte- 
resting and instructive history of iron mining in 
New Jersey. He traced the development from 
10,000 tons per annum to nearly 400,000, and 
the development of the furnace from the Catalan 
and the charcoal to that of the present day. 
The mines had increased in number from a few 
to 325; but strange to say the mines dis- 
covered 150 to 175 years ago are the best paying 
ones to-day, and of all the mines discovered only 
thirty are to-day productive. It is a great deal 
like the early discoverers of America; they did 
not do it gradually, leaving posterity a chance 
to do something; they went to work in cold 
blood and discovered the whole country and 
compelled posterity to confine their discoveries 
to white bears, the North Pole, and other in- 
accessible objects. The paper was _ historical 
and was well received. Some of those present 
advanced the idea of concentrating the lean ores 
now abandoned for want of profit, and the dis- 
cussion turned on the fineness of ores that could 
be used in a furnace. It was stated that 60-mesh 
was being used in one place. 

A paper dealing with 


THe First Biast FurNACES IN AMERICA, 


by W. H. Adams, was then presented. The author 
gave the credit of the first bloomery to Virginia, 


and fixed the date at 1619. This may cause him 
much trouble in Boston, for there nothing is sup- 
posed to have happened previous to 1620, when the 
Pilgrims landed, and it is rumoured they intend to 
change the date of the discovery of America, just 
as soon as the Chicago Fair is over, claiming that 
there wasno America worth discovering till Boston 
was founded. Mr. Adams, however, was logical, 
and established his position by the following con- 
clusions: ‘‘In the chain of historic evidence, 
which secures to Virginia the credit of establishing 
the first bloomery in the year 1619, and records for 
her an almost unbroken line of successes in char- 
coal furnace practice since the revolutionary war, 
there has been hitherto (by reason of the unfortu- 
nate destruction of documents) one missing link, 
namely, the proof of the extensive pioneer work 
done by the Spotswood furnaces from 1714 to 1730. 
This paper describes howI have sought to recover 
that link, establishing beyond doubt, by careful 
tracings along the mineral belt from the South 
Anna to the Rappahannock, the sites of the first 
and second furnaces located and worked by the 
German Palatines and their successors. It is clear 
that this colony was settled at Germanna to open 
the mines and prepare for the active work of the 
furnaces ; that materials of various kinds, which 
we now find on the ground, were brought from 
abroad for the construction of the first furnace at 
Rappahannock, and for the second furnace at Fre- 
dericksville ; and that we have here the first pig 
iron ever smelted in America from the ore ina 
furnace in which forced blast was used.” 

It seems that in 1610 Sir Thomas Gates testified 
to the London company as to the iron ore of Vir- 
ginia, and the first works were erected by a party 
sent from England in 1619 in Falling Creek. An 
Indian massacre in 1622 broke up this enterprise. 
Another series of works was probably established 
by Colonel William Byrd in 1696, and a portion of 
the forge, an anvil, parts of a chimney, a hammer, 
and six bars of iron were washed out in 1870 by a 
heavy rain and the bursting of adam. One of the 
members then gave an account of the brown hema- 
tite and the gossan ore of South-West Virginia, 
which belong to the Potsdam sandstones and 
silurian limestones which overlie them. They are 
being mined in greater quantity than the brown 
ores of the Oriskany epoch. He traced the con- 
tinuity of these deposits from New York to Ala- 
bama, Virginia being a part of the valley. He 
claimed that the gossan ore is the leached and 
oxidised upper portion of an immense lode of 
pyrrhotine, or brown iron pyrites, carrying a small 
percentage of copper that in the undecomposed 
portions of the lode is seen as nodules of chalco- 
pyrite inclosed inthe mundic. This lode varies in 
width from 30 ft. to 300 ft., and can be traced for 
20 miles and more across the — The gossan 
has a depth of 50 ft. to 60 ft., and below it lies a 
zone of ‘* black oxide,’”’ as it is called, a material 
quite rich in copper oxide, while beneath this again 
is the mundic. The gossan ore, though very free 
from sulphur and other impurities, is low in iron 
(41 per cent. to 45 per cent.), but mixtures of this 
ore (to the extent of 30 per cent.) with the brown 
ores high in phosphorus and manganese, have 
given, at the Pulaski furnaces, a very fine grade of 
foundry iron, very soft and exceedingly tough. 

The following analysis of the gossan ore was 
then given : 


Tron... as aii aa aaa «« 4074 
Silica ... oe a ae oad ee ae 

Manganese ... aac =u eas aa 0.13 
Phosphorus ... ie ste as eas 0.13 
Sulphur +? ads wa de de 0.28 
Aluminium aig aia ed dh 2.68 
_ _ ae aes roe ae es 0.96 
agnesia i... oe aie - aa 3.46 
Potash ... ous we ae me es 0.16 
Soda... isa 1.79 


It adds strength to the brown ores and has a large 
field before it. 


AMERICAN Biast Furnaces. 

This paper and the next one, ‘‘The Develop- 
ment, of American Blast Furnaces with Special 
Reference to a Large Yield,” by Jas. Gayley, and 
his other paper, ‘‘ Blowing In of Large Coke Fur- 
naces,” turned all the discussion into the blast fur- 
nace subject. If there is one subject which is more 
provocative of discussion than the merits of a horse 
in the case of a horse trade, it is that of blast fur- 
naces. Each man has his own design and methods, 
and he is ready to defend them with warmth, 








even to a hot blast. Mr. Gayley’s present paper 








dealt with the advantages of thoroughly drying a 
furnace by means of a light fire and increasing the 
heat by hand firing for a month before charging. 
He cited in support of his position the case of two 
rival furnaces built about the same time. The one 
was ‘‘blown in” at once and the other dried out 
before ‘‘ blowing in,” and showed the advantage 
throughout the entire blast. He then gave an 
account of the method they practised in a furnace 
of 19,000 cubic feet capacity, and we quote as 
follows : 

‘*In placing the wood in the furnace our practice 
is to support on posts a platform about 2 ft. above 
the tuyere arch, and under the bottom of each post 
to place a piece of firebrick on which is a sheet of 
thick asbestos. The reason for doing this is that 
the furnace interior being very hot, the scaffold is 
in danger of igniting before the furnace is filled. 
We usually start to put in the wood in the morn- 
ing, stopping the firing the evening before, so that 
the brickwork will be partially cooled. Even then 
the earth is sometimes so hot that it is necessary to 
place a plank on some bats for the workmen to 
stand on. The advantages derived from this are 
that the wood, being thoroughly dried, and readily 
ignited, and any excess of moisture being driven 
off, a quick and easy draught is obtained imme- 
diately on lighting—by the natural draught of the 
furnace alone. After the skeleton parts of the 
scaffold are in, a charge of coke is put in, suflicient 
to fill the hearth up to the bottom of the cinder 
notch opening. This prevents a long drop of the 
superincumbent material when the scaffold posts 
are burned away, also the tendency to jamb on the 
bosh, while its commencing to burn as soon as the 
blast is fired heats up the hearth and keeps the iron 
notch in good condition. On the platform planks 
are placed sufficiently closed to prevent the cord- 
wood on end from falling through. Above the 
platform three lengths of cordwood (hard wood is 
preferred) are placed on end, with a cribbing in the 
centre to allow space for the workmen to pass up 
the wood. On top of the wood a blank charge of 
coke is put in, of 250 barrows, or by weight 
207,500 lb. ; with this coke there is put in suffi- 
cient limestone for fluxing the ash, and in addition 
a few barrels of spiegel or ferro-manganese cinder. 
Our regular charges consist of twelve barrows of 
coke, twelve barrows of ore, and six barrows of 
stone. The weight of a coke barrow is 820 lb. The 
regular coke charge amounts therefore to 9960 lb. 
With the large blank charge of coke that is put in, 
the ore round can be started at about the same 
weight as the unit of coke, consequently we put in 
the first charges as follows : 


Number of Weight of Weight of 

Charges. Coke. Ore. 
, : 
10 9960 10,800 | Limestone 
20 9960 12,000 { * suit. 
30 9960 12,600 


And afterwards as the condition of the furnace 
indicates, of course it only requires a small number 
of the above charges to fill the furnace. To the 
first few charges an extra barrow of furnace cinder 
is often added. The space between the scaffold 
above and bed of coke beneath is then filled with 
the kindling wood, which is then ignited. In addi- 
tion to lighting the wood at the cinder notch red- 
hot bars are thrust in at each tuyere to start the 
combustion uniformly; ordinarily we find very 
little trouble with the draught, and when properly 
managed I consider the natural draught of the stack 
much preferable to the more rapid one obtained by 
connecting with the chimney. When the scaffold 
has burned away, allowing the stock to settle gently, 
and bringing hot coke or charcoal in front of all of 
the tuyeres, the blast is put on. The time from 
lighting to putting on of blast varies from six to ten 
hours. The blast is put on slowly at first, and in- 
creased hourly until the volume of air is one-half 
the normal quantity, at which point it is held until 
after the first cast of iron is made. In order to 
avoid explosions in the flues, which frequently 
happen at the start, the valves in the boiler and 
stove gas mains are closed, and all of the gas is 
allowed to escape through the bleeder until after 
the first cast is made.” 


(Zo be continued.) 





New Or.rans.—The value of the receipts of domestic 
produce at New Orleans in 1890-1 by river, railroad, and 
canal was 41,787,800/. The corresponding value in 
1889-90 was 38,629,424/.; and in 1888-9, 35,740,9241, 




































































a errr rr ne en ee 





ee 








0 mcmahon sea 


eanaacbonmmenseaees. 





A412 


ENGINEERING. 


[Oct. 9, 1891. 








THE CENTRAL BATTERY IRONCLAD 


“ RICHELIEU.” 














THE FRENCH NAVY.—No. XVI. 

THe ‘ RICHELIEU.” 
Tue Richelieu belongs to the group of central battery 
ironclads which have already been referred to, and 
which have been already illustrated in ENGINEERING 
by the Colbert, the Trident, the Redoutable, and the 
Devastation. The Richelieu is the only vessel of her 
type, and dates back to 1873. Dating from so many 
years ago, she combines, as may be expected, a large 
tonnage with a relatively small horse-power, so that 
her speed is only 13.2 knots. The armour she carries 
is comparatively light, but her armament is a formid- 
able one, consisting of six 27-centimetre (10.63-in.), 
five 24-centimetre (9.45-in.), eight 14-centimetre 
(5.51-in.), and eighteen machine guns ; she is also fitted 
with four torpedo launching tubes. The annexed dia- 

gram illustrates the arrangement of her armour, 





PLANING MACHINE. 

Tue planing machine illustrated on the opposite page 
has a 16 ft. table and takes in work 72 in. by 72 in. 
The standards are cored hollow, the crosshead is jibbed 
on the standards and is raised and lowered by power. 
The forward and reverse motion of table, which is 4 to 
1, is effected by differential pulleys on the counter- 
shaft and on the side of machine. The cam reversing 
motion shifts one belt before the other; with a high 
belt velocity the power is transmitted to a tangent or 
wormwheel 4 in, pitch, quadruple. The worm and 
wheel are inclosed in a case transmitting the power to 
the table by a pinion wheel and rack, which are ma- 
chine cut, The feed mechanism is on the outside of 


| 















































the wormwheel case ; on this shaft is a ratchet wheel | 90 10 
1| pulley is 34 in. face, and that on the reversing motion 1s 


inclosed in a revolving case which carries a paw 
engaging both ways and which drops into the ratchet 
wheel as the planer reverses. On the back of this case 
isa pinion, gearing into a quadrant which transmits 


motion by a bell-crank to the upright rack on the back | 
|WICKSTEED’S CHAIN-TESTING MACHINE. 


of the crosshead. The extent of feed, which varies 
from 1 in. to zero on the cross traverse, is determined 


by two abutments, one fixed and the other movable, on | 


a circular T slot, each throwing the pawl out as the 
table comes to the end of the stroke. 
made with two or four tool rests, and as the driving 
mechanism transmits no jar to the frame, smooth work 


This planer is | 


is the result. The belt for the cutting motion on 36 in. 
44 in. face; the weight is 50,000 lb. The machine we 
have described was constructed by Messrs. J. Bertram 
and Sons, Montreal, Canada. 





Tue fine 100-ton chain-testing machine which we 
illustrate on page 420, has been built by Messrs. J. 
Buckton and Co., of the Well House Foundry, 
Meadow-road, Leeds, under the patents of Mr. W ick- 
steed, for the Lancashire and Yorkshire Railway 
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Company’s new works at Horwich. The machine 
differs from the ordinary type of chain-testing 
machines in having the hydraulic straining cylinder 
and the lever load measuring gear at the same end of 
machine. To effect this it has been necessary to make 
the chain trough movable, but on the other hand both 
long and short pieces of chain can be tested without 
using dead lengths of chain tocouple up with. At the 
same time about 15 ft. of shop room is saved by 
arranging the levers over the straining cylinder, and 
both cylinder and measuring gear are directly under 
the eye of the operator. Proceeding to details, the 
measurement of the load is effected, as in all the Wick- 
steed machines, by a single sliding weight, which in 
the present instance weighs one ton. The lever ratio 
is 100 to1, so that the chains can be loaded to 100 tons 
in the process of testing. A vernier attached to the 
sliding load permits the stress on the chain to be read 
to 135 of a ton. The straining cylinder is 23 in. in 
diameter, and is worked with water at a pressure of 
700 lb. from an accumulator. Its stroke is 4 ft., and 
attached to the head of the ram is the sliding chain 
trough already mentioned. This trough is 88 ft. long, 
2 ft. wide, and consists of two long cast-iron troughs 
sliding in sole-plates. The whole machine stands 
between walls 106 ft. apart. Lengths of chain from 
4 ft. up to 82 ft. in length can be tested without 
using dead lengths, which renders it easy to test drag 
and sling chains, hooks, and swivels, whilst special 
provision has been made for taking in lifting beams 
and crossbars. One end of the chain to be tested is 





made fast to the crosshead, while the other is attached | 
to the movable abutment, which is adjusted to a 
position corresponding to the length of the chain, and | 


then secured. The ram then presses the trough to the 
left (Fig. 2) and the stress on the chain is measured on 
the lever over the cylinder. Two auxiliary cylinders 
shown to the front of the machine in our perspective 
view serve to return the sliding trough to its original 
position after the conclusion of a test. For this pur- 
pose they are kept in constant communication with the 
accumulator and act in opposition to the main ram 


whilst a test is in progress, 


PLANING MACHINE. 
CONSTRUCTED BY MESSRS. 
(For Description, see opposite Page.) 


J. BERTRAM 








STANDARD LOCOMOTIVE ON HIGHLAND | 
RAILWAY. 


In many respects the Highland Railway differs from 
the other railways throughout the kingdom. It is of | 
great length and yet requires but small capital. It 
extends to 425 miles, being all main line, and in this | 
respect it equals the Midland, is superior to the North- | 
Western, and inferior only to the Great Western. In 
point of value or importance there is no comparison, | 
for the capital of the Highland is only 44 millions. | 
The traffic, however, is well managed. Of course | 
there is not the same traffic, for with the exception of 
a short length from Forres to Dingwall, there is 
hardly a square mile of really fertile ground in the 
whole stretch from Perth to Wick, and there are no 
manufactures. The game, fish, and sheep traflic, how- 
ever, is extensive, and in the shooting season there is | 
heavy passenger traffic. For eight months in the year | 
the Highland mail is said to take but half as many pas- | 
sengers per day as it takes carriages in August. This} 
mail train would not be run in the winter were it not'| 
for the heavy postal subsidy. There are four trains 
per day connecting Euston (London) and Tain on the | 
Dornoch Firth, the distance being 638 miles, and the 
speed, including stoppages, is 29 miles per hour, while 
there are five trains from King’s Cross to Strome, 677 | 
miles, the speed being over 34 miles. 

But our purpose is not to write of the company so! 
much as of the locomotives. These as a rule are| 
severely tested owing to the great weight of trains| 
and the heavy gradients on the line. For 17 miles in| 
one stretch there is a gradient of from lin 70 to 1 in 80) 
with 30 chain curves, the line at summit reaching a} 
height of 1485 ft. above sea level. Mr. Ackworth, in| 
his interesting work on railways in Scotland, says that | 
Crewe and Derby and Doncaster may equal but cannot | 
surpass in power of hauling heavy loads at high speeds, 
and can hardly equal in perfection of grooming, the 


| iron steeds which are turned outby the Inverness stable. 


As to their load Mr. Foxwell, in ‘‘ Express Trains, 


English and Foreign,” says that the 7.50 a.m. train 


| intermixed to make an irregular caravan. 


' slide valves for twenty years. 





AND SONS, ENGINEERS, MONTREAL. 


‘* Passenger carriages, saloons, horse-boxes, and vans 
concentrated at Perth from all parts of England are 
Engines 
are attached fore and aft, and the procession toils 
pluckily over the Grampians.” On one occasion there 
were thirty-six carriages, representing nine different 
companies, having two engines in front, and on the 
way an engine was put on behind for the heavier 
grades. The backing up frequently adopted is to suit 
convenience in shunting off horse-boxes and carriages 
at stations on the way. The engines, with the mail 
train, traverse the distance between the Perth and 
Inverness, 144 miles, in 4 hours, including eight 
stops. This, in view of the heavy roads and steep 
gradients, must be regarded as a good performance. 
The standard engines of the Highland Company are 
specially designed by Mr. David Jones, the locomo- 
tive engineer to the company, to draw heavy loads up 
the inclines at a good speed, and the details of the 
design may not be uninteresting. 

We, therefore, reproduce on our two-page plate 
drawings of the engine and tender, with engraving from 
a photograph of one of modern type constructed at the 
Clyde Locomotive Works at Glasgow. It is au out- 
ike cylinder four-wheeled locomotive, with bogie 
at leading end having circular and lateral move- 
ment, and a six-wheeled tender. The cylinders are 
placed at an angle of 1 in 12. The front covers are 
cast hollow, the intervening space preventing radiation 
of heat, and in addition the covers are lagged with wood 
and covered with sheet iron. On all the Highland 
Railway locomotives the valve motion is of the Allan 
straight-link type. The eccentric pulleys and straps 
are cast iron, and all other pieces are of iron, case- 
hardened. No bushes are used. It may be remarked 
that cast-iron eccentric sheaves and straps have been 
in use on this railway for thirty years, and cast-iron 
The slide bars are iron 
case-hardened, and the slide blocks are cast iron with 
a large rubbing surface, 724 square incheson each block. 
The piston-rod and crosshead are in one piece, the cross- 
head being a plain eye with a case-hardened iron bush 


in July and August is ‘a unique railway phenomenon.” | pressed into it, the small end of the connecting-rod being 
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a plain jaw with case-hardened iron pin through it and 
the crosshead, in the bush of which it moves. The 
connecting-rod is solid, having two half brass bushes 
at the large end and but one cotter. 

The driving and trailing wheels are of wrought iron, 
with the balance weights solid with the wheel rims. 
All the other wheels are of crucible cast steel. The 
tyre section for all the wheels is 5} in. by 3h4in. The 
tyre fastening is the clip-over of the tyre on the outer 
edge of the wheel rim, and the set bolt through the 
rim towards the inner edge. In addition to this there 
is a ,', in. projection on the tyre on the inner edge of 
the rim, which prevents a slack tyre from leaving the 
wheel, a much more frequent occurrence than a broken 
tyre. The frames are fitted with crucible cast steel 
driving and trailing axle-box guides, each fitted with 
two wrought-iron «ern wie liners, one front and one 
back. These are parallel and are readily adjusted when 
in the workshops to the original centres and widths. 

The wear between them and the steel axle-box is so 
slight that very little adjustment is necessary, and the 
axle-boxes never require to be lined. The bearing 
spring arrangement is such as to give great flexibility 
to the engine as a travelling vehicle, and so adapt itself 
readily to the road on which it runs without distortion 
«ithe weights carried on the several wheels. The 
springs of the driving and trailing wheels on each side 
having a compensating lever between them, and the 
front of the engine resting on the centre of the four- 
wheeled bogie, the engine is thus carried on three points, 
the most favourable for keeping on the rails under all 
circumstances, 

The boiler is the usual locomotive pattern, but 
double rivetted in every seam in the boiler outside 
shell. The ashpan has two doors, one at front and 
the other at the back. The back door only is used 
for the admission of air to the firegrate when the 
engine is running. The chimney is double, the outer 
case is lowered to increase the draught when the 
engine is running with an early cut-off and at speed, 
it also prevents the steam hanging round the chimney 
top and condensing there. The boiler mountings have 
been concentrated on the face-plate of the firebox, 
the steam cock on top supplying steam to both in- 
jectors, the ejector for vacuum brake and pressure 
gauge. One cock to the right combines the steam 
blower and the Chatelier counter-pressure water brake, 
The latter has been long in use on the Highland Railway 
engines, as a retarder on the down inclines, and is 
very useful in keeping the cylinders and slide valves 
moist in running down along bank. There are two 
glass water-level gauges and two clack-boxes with 
two valvesineach. The boiler is fed by two No. 8 
Gresham’s automatic restarting injectors. 

The tender is of the usual pattern, the only novelty 
being that each of the axles has four bearings, two out- 
side and two inside the wheel bosses. The axles and 
wheels are made to be interchangeable with the lead- 
ing wheels of all the Highland Railway Company’s 
six-wheeled engines, to which inside bearings have 
been added, as it was found that there was a tendency 
in these axles to crack just inside the wheel bosses. 
These wheels also interchange with any of the tenders 
in use. The engines and tenders are fitted with auto- 
matic vacuum brake. 

The following are the principal dimensions of the 
engine. 

Cylinders. ft. in. 
Diameter... < Se aes 1 6 
Length of stroke ess 
Distance apart of centres 
. valve spindles 
Diameter a ape ae aR 
Distance from centre of cylinders to 

centre of valve spindles : eae 
Thickness of cylinders 
Diameter of piston-rod 
Piston, depth ‘ a 
‘'wo cast-iron packing rings. 

Distance between inside ports 
covers 


Ports. 


Breadth _... Ms 
Length of steam ports 


> exhaust ,, eS oa 
Thickness of bridges vF ak 


Slide Valves. 
Lead ose eee ove 
Lap over each port - od 
Centre of spindle to face... ip ss 
Cut off, full gear forward (p.c. of stroke 75) 
Back notch 15) 


Driving and Trailing Axles. 


~ 
Cons 
te 5 


Diameter at centre ee she ee 0 
», Wheel seats ies 7 0 
of bearings a ne 

bearings a ak ae 0 


” 


Length of 0 
M ofaxles_... se avs at 5 
Distance apart of centres of bearings ... 3 
Driving and Trailing Wheels (Wrought on. 
t. in. 

5 8} 


SR~ISHD 
a a al 


Diameter, without tyres . 





Bogie Wheels (Crucible Cast Steel). ; 
t. 


Distance apart of centres 
Diameter, without tyres ... 


Boiler. 


Length of barrel 

Diameter outside ... 
Thickness of plates 

os », tubeplate 
Diameter of rivets... 

Pitch of rivets se or 
Heating surface: Firebox 
“ oe Tubes ... 
Total heating surface 
Grate area ... ae 


Firebox Casing. 


Length 
Breadth 


Inside Fircbox (of Copper, with Seams rivetted with 
Iron Rivets). 


Length inside at bottom ... 


“e — top 5 
Breadth inside at bottom 
top 


Tubes. 


” ” 


ft. in. 
10 4 
0 1} 
0 23 


Length ce ce 
Diameter outside ... = 
Least distance of centres 


Tender. 

The tender tank holds about 2250 gallons of water ; 
this with the underframe, is made of Yorkshire 
wrought iron. The whole is mounted on six wheels, 
the wheel base being 13 ft. 


Tank. 

ft. in. 
Length iss ie sis sa ee 
Breadth ao ae oe is au 7 3 
Depth oss ~ 3 4} 

Wheels (crucible Cast Stecl, Six in Number). 

ft. in. 
6 6 
3 24 


Distance of centres : 
Diameter without tyres ... 


Weights. 
Engine in working order fe 


: .. 43 tons 
and tender in working order ... 5 


oa 
” (9 59 





ON THE CONSTITUTION OF THE ROYAL 
ORDNANCE FACTORIES.* 


By Wituram Anperson, M.Inst. C.E., D.C.L., F.R.S., 
Director-General of Ordnance Factories, 

Tur Royal Ordnance Factories are founded upon the 
general principle that means shall be provided for the 
production of every kind of warlike store, but to a degree 
so limited that there shall remain abundant scope for the 
encouragement of the same class of manufactures by 
private establishments. The usefulness of the royal fac- 
tories lies mainly in the facilities which they offer for the 
working out of new warlike appliances, for the repair of 
service stores, and in the effect which they have in pre- 
venting the formation of rings among the comparatively 
few firms which devote themselves to the manufacture of 
special war material. In addition, however, it may be 
claimed that the long special experience of the able men 
who, as managers and foremen, have had the direction of 
the workshops, and the abundant means always avail- 
able when the necessity arises, have enabled the ordnance 
factories to supply certain stores which private firms 
have proved themselves incompetent to produce in reason- 
able time, and in such cases an unusual extension of some 
particular branch has become imperative. 

The Royal Ordnance Factories, among which the army 
clothing establishment at Pimlico is not included, are 
six in number. Three of these, namely, the laboratory, 
the carriage department, and the gun factory, are situated 
in the Arsenal at Woolwich, the gunpowder factory is at 
Waltham Abbey, while the small arms factories are at 
Enfield Lock and Birmingham. Common to all the 
factories is the important department of the building 
works, which at Woolwich has charge of over twenty 
miles of a forty locomotives, and corresponding 
rolling stock, the hydraulic establishment for providing 
water under high and low pressure, the electric light 
installation, the gas manufacture, the telegraph, and 
telephone lines, the maintenance of streets, buildings, 
canals, and wharf cranes, the design and execution of all 
new structures required by the factories, together with 
the maintenance of all existing lands and buildings ; 
finally, the medical department, with its hospital, three 
military surgeons at the Arsenal, the civilian surgeons at 
each of the outlying factories ; and there are besides two 
churches, with their chaplains. 

The Royal Arsenal, where we are now assembled, con- 
tains, in addition to the three factories, the offices and 
storehouses of th .Commissary-General, who, as an 
officer of the Director of Artillery, is a custodian of the 
land service stores; the establishment of the Store- 
keeper-General of the Navy, a recent creation of the Ad- 
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miralty, in whose custody are the naval stores; and the 
Inspection Department, which is charged with the exa- 
mination of all war material, whether made at the royal 
actories or furnished by private contractors. It is de- 
pendent on the Director of Artillery, and includes the 
chemical laboratory, over which our President ruled for so 
many years, and to which he has bequeathed a world- 
wide renown ; and, lastly, the offices of the Ordnance 
Committee, which is also a department of the Director of 
Artillery, through whose hands all questions of the 
design and efficiency of stores usually pass. 

The ordnance factories are supposed to be worked on 
commercial principles, but in some respects the condi- 
tions under which they operate are widely at variance 
with those that prevail among private manufacturers. In 
the first piace, there is no floating capital beyond some 
400,000/. invested in stores, some of which, such as timber, 
gun stocks, sulphur, saltpetre, wood, and straw for charcoal 
making, are necessarily large, and cannot be charged to 
orders at the time of purchase; consequently the cus- 
tomers for whom we work, which are mainly the Army, 
Navy, India, and the colonies, have to provide the 
money when they give the orders. In the next place 
the higher appointments are governed by War Office 
rules, so that it is impossible to fillthem up at anything 
like the salaries which it is found advantageous to pay 
to competent men by private firms, and though the total 
charge does not amount to half per cent. on the annual 
value of our produce, the expenditure is most jealously 
watched by the Treasury, whose control in these matters 
is absolute. The wages, which form about 50 per cent. 
of the value of our work, are supposed to be controlled 
by the market rates prevailing in the district, and are 
fixed by the several superintendents, 

Each department is governed by a superintendent, who 
is ——— a military or naval officer. He is assisted by 
a chief clerk with a proper accountant staff, by an engi- 
neering assistant, and by the usual array of managers and 
foremen. 

The whole of the factories, the greater part of the 
building works, the police, the medical staff and chap- 
lains, are under the control of the Director-General of 
Ordnance Factories, who, in his turn, is responsible 
directly to the Secretary of State for War. 

The Director-General has a central office in the Arsenal, 
and is supported by two military and one civil assistants, 
with a large staff of clerks and writers. The method of 
correspondence with the services is the same as the very 
convenient one in general use in the War Office, namely, 
communications are addressed to the heads of depart- 
ments on foolscap paper specially printed for registra- 
tion, and folded longitudinally. No ceremonial forms are 
used ; the persons addressed are generally distinguished 
by the initials of their office, thus D.A. means Director 
of Artillery ; D.C., Director of Contracts. The minutes 
are made as brief as possible, and are simply signed and 
dated by the writer, who also usually adds the initials of 
his office. The papers receive registration numbers at 
the War Office, and those relating to the same subject 
are kept together as much as possible, secured by paper 
bands or the much derided red tape. By ‘‘ drawing” any 
particular bundle of papers from the registry, the history 
of any matter is at once obtained from the beginning. In 
the central office of the Director-General, copies of all 
papers which concern him are kept, usually arranged in 
‘* pads” under subject headings, so that in a few moments 
the who'e of the correspondence and minutes relating to 
any manufacture can be produced. 

The external correspondence is carried on in the same 
way as by private firms. 

The orders for work come in the form of ‘‘extracts” 
from the Commissary-General, from the Storekeeper- 
General of the Navy, and from other services ; and the 
completed work, as well as semi-manufactures, are paid 
“0 at the cost prices ascertained by the annual balance- 
sheet. 

A month or two before the commencement of each 
financial year, the Director-General is informed of the 
probable demands on the factories during the coming 
year, and he frames a Parliamentary estimate showing 
the expenditure contemplated in salaries, wages, mate- 
rials, indirect expenses, and proposed additions to build- 
a and machinery, and indicates how these outlays are 
balanced by the 5 i arg in aid contributed by the 
several services whose wants are to be met. These esti- 
mates are closely scrutinised by the Financial Secretary on 
behalf of the Secretary of State ; and, when settled and 
passed by Parliament, it isthe Director-General’s duty to 
see _ the expenditure does not exceed the amounts 
voted. 

The capital account of the ordnance factories stood at 
the beginning of the last financial year at 557,945. for 
buildings, and 718,949/. for machinery. These amounts 
do not by - means represent the actual value: of the 
items named, but they form convenient sums in the 
variation of which the Secretary of State can judge 
whether the factories are growing or shrinking, and they 
also serve as bases for the charge of 5 per cent. deprecia- 
tion on buildings, and 10 per cent. on machinery, which 
forms — of our cost, and governs the amount to be ex- 
pended in the provision of new buildings and machinery 
when no special emergency calls for abnormal extension. 
As no interest is payable on capital, the precise figure at 
which it stands is a matter of no moment. e aim 
therefore at anil vote; that is to say, we strive to avoid 
asking Parliament for any special grant chargeable direct 
to capital. 

By far the larger part of the work is done by the 
piece, either by single piecework, according to which each 
man is paid for the operations he performs, or on the 
fellowship system, according to which a group of men, or 
a whole anon co-operate in the manufacture of a number 
of articles, the wages expenditure on each of which is a 
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fixed sum, which is divided among the workers in propor- 
tion to their rating and to the time expended. 

Subletting to middlemen is not permitted, neither are 
percentages ever mgs to foremen. | ’ 

The rating of the workpeople is in accord with the out- 
side trade prices, and is influenced by the abundance or 
scarcity of labour; the pieceworkers are supposed to earn 
on the average from one-fourth to one-third more than 
their rating; the prices are fixed with that object, and 
remain tolerably constant, except in so far as improved 
machinery or greater skill and experience enables the 
prices to be lowered from time to time. : 

No special charge is made for machines and tools : their 
maintenance and cost of working forms a portion of the 
indirect charges levied on the wages expended in each de- 
partment. The rate is not fixed, however, but varies each 

sar according tothe actual expenditure as determined 
tc the annual balance-sheet; and even in each depart- 
ment the rate may vary in the several shops, according to 
the nature of the work and the size of the machines, 
which influence so greatly the relation of wages to the 
cost of material. 

The stores are kept with a care and accuracy which I 
venture to think will not be found in private establish- 
ments. The variety of stores is enormous ; and some of 
them, such as timber and gun stocks, have to be kept a 
considerable time ; while others, such as sulphur and salt- 

petre, which can only be obtained from abroad, are kept 
in large quantities, so as to have an ample reserve in 
time of war. The various articles are arranged in the 
storehouses in such a manner that the quantity at any 
time in stock can be easily seen and accurately ascer- 
tained by reference to the entries in the books and 
tally-koards which show the remainder from the previous 

ear, 48 well as the quantities received and issued. The 
issues are made, as far as possible, at the actual invoice 
prices, the cost of storage being carried to the general in- 
direct expenses. No annual stocktaking is attempted, 
but a certain number of men are at work all the year 
round taking random tests of the remains and comparing 
them with the quantities shown on the tally-boards and 
ledgers ; the errors discovered are invariably insignificant. 
Even the timber, which forms a very large stock, amount- 
ing to about three years’ consumption, is kept stacked so 
that one end of each log or plank is visible, and has 
stamped upon it the date of receipt and the measurement. 
The store accounts are posted up to within a few days 
after the last issues, and the quantities and cost are fur- 
nished each week to the department for entry into their 
cost-books. 

The cost of production in the royal factories embraces 
every expenditure incurred, including the five free holi- 
days which the men receive and the medical attendance to 
which all are entitled under certain rules, and which, last 
financial year, involved an expenditure of 19,035/. As 
already stated, no interest is charged on capital. 

The accounts are supervised, chiefly with respect to 
the proper allocation of expenditure, by the Accountant- 
General, and besides this, Parliament exercises a direct 
supervision through the medium of the Exchequer and 
Audit Department, whose officers are continually examin- 
ing our books with respect to their general accuracy. 
They report to a Parliamentary Committee, before whom 
evidence has to be given every year on various points 
raised by the Audit Department. 

The work of the clerical staff is greatly increased by 
the necessity for answering the numerous queries ad- 
dressed by the Audit Departments, and by the anxiety 
of the services to know how the expenditure on their 
orders is progressing. This anxiety arises from the regu- 
lation that money which has been voted by Parliament, 
if unexpended ‘a the year, must be surrendered to 
the Exchequer. The same regulation presses rather 
severely on the factories, because the money set apart to 
cover depreciation, if unexpended during the year, must 
in like manner be surrendered ; but in such large trans- 
actions as we are engaged in, it is very difficult to com- 
ae the expenditure within the year, especially as the 

ulk of the work is performed by contractors who do not 
always keep time. 

The number of hands employed in the ordnance fac- 
tories amount to about 17,000, of which 13,000 are at 
Woolwich. A large number of boys are on the books, 
engaged chiefly in the small arms cartridge departments. 
Women are not employed in the factories, but a certain 
amount of cartridge sewing is given out of execution at 
their own homes. Theaverage wage earned is about 32s. 
per week per man and boy. 

In the financial year 1889-90 the value of completed 
work issued amounted to 2,259,126/. ; the expenditure on 
all services, complete and incomplete, was 2 590,053/., of 
which wages were responsible for 1,339,045/., and mate- 
rials for 1,055,224/. 

The time at my disposal has only permitted me to give 
this general sketch of the royal factories, and I will con- 
clude by bearing testimony to the excellent spirit which 
prevails throughout the departments, the anxiety of each 
one employed to do his duty, and the cordial support 
which we all meet from the ecsten of State for War 
- the various officers of the War Department and of the 
Navy. 








ROLLING FLUID METAL. 
On the Manufacture of Continuous Sheets of Malleable 
Tron and Steel, direct from Fluid Metal.* 
By Sir Henry Bessemer, F.R.S. 
, Aone the numerous inventions that are from time to 
time brought under public notice, a certain proportion 
are from some cause or other allowed to fall out of sight 
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and be forgotten. This too frequently happens from 
some inherent defect or fallacy involved in the scheme 
itself. It is not, however, always the cause, for some 
inventions, which appear well worthy of a trial, are never 
put to any practical test, through having appeared at a 
time when the state of the particular manufacture to 
which they apply was not so far advanced as to render 
the proposal feasible with the then existing state of know- 
ledge, although at a later period, and a more advanced 
state of the arts, they would at once have been adopted. 
Hence it has occurred to me that an invention in connec- 
tion with the iron and steel manufacture which has quietl 
slept in oblivion for the last thirty-five years, might wit 
advantage be discussed at a time when the manufacture 
of tin plates is occupying so much public attention. I 
have nevertheless felt much hesitation in venturing on 
this innovation, which need not be made into a pre- 
cedent. 

Before entering into any details of the method pro- 
posed for the production of continuous sheets of iron or 
steel, it may be interesting to glance briefly at some 
analogous processes which _ Boo been proposed, and in 
some cases have been carried into successful operation. 
In doing so the mind naturally reverts to that period 
when sheets of paper, like our present tin plates, were all 
made singly by hand. The papermaker with a square 
gauze wire sieve, dips it into a cistern of pulp, and after- 
wards holds it horizontally above the cistern until the 
water gradually drains out of it; he then transfers the 
fragile film of pulp to a surface covered with flannel, on 
which he leaves it to dry and harden. But the great 
invention of Fourdrinier, as improved by Donkin, has 
given us a marvellous self-acting machine, having a 
cistern of pulp at one end, with an endless wire-gauze 
sieve delivering its film of pulp on to a flannel-covered 
— roll, and from thence on to steam-heated glazing 
cylinders ; the machine terminating with a wooden roller, 
on which an endless web of paper, a mile long, is wound 
up, fit for any of the varied purposes to which that beauti- 
ful material may be applied. This result is accomplished 
with a rapidity of action, an economy of material, and an 
excellence of quality that has revolutionised the whole 
paper trade of the world. 

he production of continuous sheets of different 
materials, direct from fluid or semi-fluid matter, occupied 
much of my attention a great many years ago; and as 
far back as the year 1846, F'took out a patent for the pro- 
— of tinfoil and sheet lead direct from the pe, 
metal. 

The form of apparatus proposed comprises an iron 
tauk, covering the upper part of the furnace. This 
tank can be used both for melting the metal and for 
retaining it in a fluid state during the rolling opera- 
tion. A shaft crosses the tank, and carries a hollow 
segment of a cylinder; and by means of a screw and 
wormwheel, a slow rotation is given to the shaft, thus 
slowly and regularly immersing the segment, and thereby 
displacing and raising the level of the metal in the 
tank, and causing it to flow between a pair of rolls 
where the metal is chilled, and is converted into a sheet, 
dependent for its thickness on the distance apart of 
the rolls, from which it descends on a curved guide 
plate. The rolls are kept cool by a constant current 
of water passing through them. I may mention that 
this invention was included in a patent for the manufac- 
ture of glass, and, as far as I know, this particular form 
of apparatus has never been put to any practical test. I 
may also add that I received, about two years ago, a 
parcel from America containing a small sample of sheet 
metal, which was being successfully manufactured there. 
The person from whom I received it informed me that it 
was made by a slight alteration or improvement on my 
patent of 1857, for rolling continuous sheets and thin 
bars of iron or steel direct from fluid metal. He offered 
me one-half of his patent if I would undertake its intro- 
duction into thiscountry. I did not accept his offer, and 
there the matter rested. 

The circumstances stated has, however, afforded me an 
opportunity of showing you a small sample of a con- 
tinuous sheet, produced direct from fluid metal at a 
single operation, and proves beyond doubt or question the 
important fact that fluid metal may be chilled and formed 
into a continuous sheet between rolls that are kept cold, 
while it well illustrates the spirit of enterprise of our 
American cousins, who are so prompt to recognise, to 
adopt, and to improve upon the inventions brought for- 
ward in Europe. 

In the year 1846 I commenced a series of experiments 
on the manufacture of continuous sheets of glass. The 
first rough experimental apparatus which I used may be 
described as fo'lows : It consists of a reverberatory furnace, 
in which a deep bath or cisternis formed, and is used in lieu 
of the large glass pots previously employed for melting all 
kinds of glass. The bottom of the bath is sloped or inclined 
to one side where there is a long parallel opening, having 
a projecting lip; the lower side of this lip in part over- 
hangs one of the rollers. During the time that the glass 
materials are being melted the opening is closed with an 
iron bar resting on the lower lip ; on the removal of this 
bar the semifluid glass moves slowly out of the bath, and 
by the rotation of the rolls is converted into a thin sheet, 
and then descends the curved guide-plate, and is finally 
received on @ horizontal bed. 

The rapidity with which a thin sheet of glass passes 
from a soft and plastic state to one of extreme brittleness 
is peculiar to this material, and presents a great difficulty 
in its manufacture, a difficulty which is much increased 
by the rapidity with which the sheet is produced, and 
which will be readily appreciated when I state, that on 
one occasion a sheet of glass 70 ft. long by 30 in. wide 
was produced in about three or four minutes, the first 
portion having become hard and brittle while the latter 
portion still retained its plastic state. Fortunately both 





iron and steel, after passing from the fluid to the solid 
state, still retain their malleable condition, and give 
— time for further treatment before they become 
cold. 

Having thus briefly brought under your notice what 
has already been accomplished experimentally in the 
direct production of continuous sheets of lead and glass 
by the process of rolling, I will pass on to that branch of 
the subject which is more immediately interesting to the 
members of this Institute, many of whom may remember 
that in August, 1856, I first announced to the wor!d the 
fact that malleable iron in a molten state could be pro- 
duced rapidly, and in large quantities. It is not surpris- 
ing that I should have at once endeavoured to avail 
myself of the advantages which this novel condition of 
fluidity presented. I saw, of course, that like other fluid 
metals, malleable iron could be cast in moulds into any 
desired form, and reverting to my former inventions for 
rolling fluid lead and glass into continuous sheets, I 
at once grasped the idea that malleable iron or steel 
could be thus made not only into sheets and plates, Lut 
also into thin bars or rods, by passing the fluid iron in 
— a pair of rolls placed in the same horizontal 

ane, 

* I was most anxious to bring to the test of experiment a 
system so novel, and so immensely important if suc- 
cessful. 

At the period mentioned I was carrying on 4 secret 

rocess of manufacturing bronze powder at my works at 

t. Pancras, where I was also making my iron and steel 
experiments ; and in the bronze works I had in daily use 
a pair of 12-in. chilled rolls placed in the horizontal plane. 
I saw at once that these rolls would enab!e me tu make such 
a trial of the scheme as would prove the possibility or 
otherwise of producing a continuous sheet direct from 
fluid iron. Unfortunately these rolls were working at 
some distance from the model converting house, and in a 
room that was carefully locked and guarded, and into 
which no strange workmen could be permitted to enter. 
I therefore had to depend entirely on myself for these 
experiments. I employed a common 20-lb. crucible as a 
converter, and after melting 6 lb. or 8 lb. of pig iron in 
it, I immersed the orifice of a fireclay blow-pipe in the 
metal, which was by this means wholly decarbonised. No 
manganese or spiegel was added to it. 

I then seized the crucible in a pair of tongs and ran 
with it into the bronze works. This naturally occupied 
some little tine to accomplish, and when I arrived at the 
rolls the metal in the crucible and assumed the solid form, 
and could not be poured out. After several unsuccessful 
attempts I at last succeeded in reaching the rolls with 
some fluid metal. The crucible was lifted on to the back 
roll, and the molten iron was poured in between them. The 
rolls were set at about 5 in. apart, and a thin sheet was 
obtained some 3 ft. or 4 ft. in length. The small stream 
from the crucible did not spread itself far along the 
wedge-shaped space between the rolls, and as the quan- 
tity poured fluctuated a little, so the breadth of the plate 
increased or decreased in the same ratio, giving an un- 
dulating line to the edges of the plate, some portions of 
which were afterwards rolled to a thinner gauge. 

The sheet thus produced had a clear surface, almost 
wholly free from oxidation, and absolutely free from 
scale. It was as tough as any rolled iron plate I had 
ever seen ; indeed, it left no doubt in my mind of the 
entire success of this system of rolling thin sheets direct 
from fluid metal. 

The thin plate was cut into small samples, and given 
to different persons. The only relic now remaining of it 
is a small piece among other early examples of Bessemer 
metal, contained in a glass case at the offices of the In- 
stitute, where this small piece of the original plate may 
be seen. 

So impressed was I with the importance of this inven- 
tion, that I immediately applied for and obtained a 
patent for it, notwithstanding at this particular time the 

ssemer process was not merely under a cloud, but was 
regarded by the trade generally as an absolute failure, 
One need not, therefore, be greatly surprised that the 
production of continuous sheets direct from fluid iron 
did not excite a great amount of enthusiasm in the minds 
of tin-plate manufacturers of that day ; in fact, the whole 
scheme was simply pooh-poohed and laid aside, without 
any serious consideration of its merits. 

tt is under these circumstances that I have ventured 
to occupy your time with a chapter of ancient history, in 
the hope that with the much greater knowledge and skill 
since acquired in the production and manipulation of 
mild steel, this system of producing continuous sheets of 
metal may have the thoughtful attention of those in- 
terested in the tin-plate manufacture. 

I will now describe, in as brief a manner as possible, 
the apparatus hurriedly secured by patent immediately 
after this experiment was made. It consists of a pair 
of rolls, through which cold water is made to circulate ; 
and for their more effectual cooling perforated pipes are 
provided for throwing jets of water against the exterior 
: urface of the rolls ; a pair of rubbers kept in contact with 
the rolls by spiral springs are — for the purpose of 
drying the surface of the rolls ; it will be observed that one 
of the rolls has formed on it a flange at each end, between 
which flanges the other roll is closely fitted, so as to form 
astop at the end of the rolls, and converts the space 
between them into a small wedge-shaped trough, into 
which the fluid metal is poured from the lip of the 
casting ladle. The rolls are not held up to their work 
by screws as usual, but the brasses of one of them 
are fixed, while the brasses of the other roll slide in 
suitable guides, and are kept in the required ro-ition 
by a weighted lever, so that in the event of too much 
metal being at any time supplied to the rolls, they 
will be forced back, and the plate made a little thicker at 
that part, a defect easily remedied in the next operation 
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of rolling, the giving way of the rolls thus acting as a 
safety valve and preventing a breakdown. : 

IT also designed a pair of grooved rolls for producing 
thin bars, capable of afterwards being rolled into hoop 
iron, nail rods, &c. 

From the foregoing brief sketch of my original form of 
apparatus, it will be seen that it would be very difficult 
to supply the molten metal to the rolls with that degree 
of regularity which is absolutely necessary, while more 
or less of the slag floating on the surface would be poured 
out simultaneously with the metal. It will also be observed 
that in this arrangement of apparatus the metal would 
fall only on one spot, and if wide sheets were being made, 
it would have to flow lengthwise along the rolls from this 
one central stream. A further disadvantage would result 
from the splashing and unquiet state of the metal between 
the rolls, owing to the great height from which the metal 
would have to fall from the lip of the large ladle placed 
high above them. 

Having thus freely criticised my first imperfect form of 
apparatus, I will proceed to explain in what manner I 
now propose to remedy these defects. These suggested 
improvements will be readily understood by reference to 
Figs. 1, 2, and 3, annexed; and here I beg to observe, 
that I have not gone into the many details necessary 
for the construction of rolling mills of this description, 
but have merely given such an illustration of the general 
— of my proposals as will enable them to be under- 
stood. 

The rolls L and M consist of two hollow drums through 
which a tubular steel axis passes, and conveys a 
plentiful supply of water for keeping the rolls cool. 

The brasses which support the roll M are fixed, while 
those which support the roll L are movable in a suitable 
slide, and are pressed on by a small hydraulic ram X, 
which is in free and uninterrupted communication with 
an accumulator, so that at any time should the feed of 
metal be in excess, the roll L will move back and prevent 
any undue strain in the machinery, the only result being 
a slightly increased thickness at that part of the sheet of 
metal, a defect which, as it extends parallel across the 
whole width of the sheet, will be easily corrected in the 
next rolling operation. 

The rolls, by preference, may be made 3 ft. or 4 ft. 
in diameter, each having a flange on one end only, and 
thus form a trough with closed ends for containing the 
fluid metal. 

In order to obtain a ty omg and quiet supply of metal, 
I employ a small iron box or reservoir Pt Yined with 
sae go or poner | along the bottom of this reservoir. 

ome tenor 20 small holes of about } in. in diameter are 
neatly moulded by a row of conical brass pegs. The 
reservoir is provided with a long bar or handle at each 
end. By means of these bars the reservoir is supported 
on the side frames, the bars falling into suitable notches 
made in the roll frame for that purpose. 

And here I would observe, that the reservoir P should 
be well dried, and its interior surface heated to redness 
prior to its use. For this purpose a small furnace or stove 
should be placed near to the rolls, the stove having two 
or three rectangular openings on its upper side, in size 
corresponding to the interior of the reservoirs, which are 
to be inverted over these openings, the hot products of 
combustion passing freely through the row of holes, and 
bringing . the interior surface of the reservoir to a full 
red heat. In this state the reservoir is to be placed in its 
proper position in the roll frame, immediately after the 
arrival there of the ladleful of fluid metal. 

A pair of rails Q are supported on the roll frames, 
and serve for the conveyance of the ladle R, which is 
mounted on wheels, and brings the metal direct to the 
rolls, or to any number of pairs of rolls that may be 
placed in line. 

The ladle is provided with one or more valves or 
stoppers of the usual kind, by means of which the supply 
of metal to the reservoir P may be easily regulated ; the 
several small streams from the reservoir will deliver an 
almost constant quantity of metal, varying only slightly 
as the operator regulates the head of metal in the reser- 
voir—a means of regulating which a little experience 
would allow him to utilise with great advantage ; from 
the smallness of the head of metal in the reservoir the 
several streams will fall quietly without splashing. These 
streams do not fall direct on to the rolls, but into a small 
pool formed between the thin films solidifying against the 
cold surface of the rolls, the metal at all times being free 
from floating slags. 

The speed of the rolls also affords a means of regulating 
the quantity of metal retained between them; and as a 
pair of 4-ft. rolls would only require to make about four 
revolutions per minute, a quick-running engine could 
easily be provided with differential speed gearing, so as 
instantly to alter the speed of the rolls to the very small 
extent ever required during the rolling process. 

The thin sheet of metal, as it emerges from the under- 
side of the rolls, is received between the curved guide 
plates 8 and T, to the latter of which a cutting blade U 
is bolted. Beneath the guide piate S a similar cutting 
blade is arranged to arc ae meve forward by a cam and 
cut the thin sheet in two, the piece so cut afterwards 
passing between the second pair of rolls V V, from which 
it again descends by gravity, and passes between the third 
pair of rolls W W, and is delivered on to a horizontal 
table, or it may be allowed to slide down the inclined end 
of a cistern of water, and moved slowly forward. By 
these means it will be possible to cool and stack a ton 
of ange without any labour or trouble. 

he thickness of plates capable of being produced will 
much depend on the size of the rolls; if drums of 10 ft. 
or 12 ft. in diameter are employed, it is probable that 
plates of # in. in thickness could be produced, or perhaps 
even thicker. The central space between drums of such 
large diameter would represent a sort of plate ingot 





mould with nearly parallel sides for some 8 in. or 10 in. 
in depth. hth : 

When producing sheets of steel, the initial thickness of | 
which does not exceed jy, in., it might at first sight | 
appear that the finished plate, with only two more roll- | 
ings, would not get sufficient work done upon it to develop | 
the same degree of toughness and cohesion that would be | 
obtained by the many rollings which the present system | 
necessarily involves ; but a little consideration will render | 
apparent the entirely different conditions under which | 
the formation of the plates takes place. 

Mild cast steel is a crystalline substance, and follows | 
the inevitable law of all crystalline bodies, in so far as the 
size of the crystals depend on the bulk of the mass and the | 
time allowed for their formation; the longer the time 
allowed, and the greater the mass, the larger are the | 


It will be understood that thin sheets so produced will 
not acquire any scale during the cy a minute they are 
pean to the or influence of the atmesphere prior 
to their immersion in the water tank, and in consequence 
of there being no overlapping of plates in rolling there 
will be but little loss of metal in shearing. 

With reference to speed of production, let us assume 
the mill to be titted with a pair of 4-ft. diameter rolls, 
18 in. wide, and making four revolutions per minute, and 
set to produce a sheet having an initial thickness of 
75 in., and rolled by the third pair to y in., we should 
thus have a surface velocity of the first pair of rolls equal 
to 50 ft. per minute, and making when finished 100 plates 
18 in. by 12in., 3, in. thick, and weighing 300 lb., or equal 
to a production of one ton of plates in seven and a half 
minutes. 
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crystals obtained ; their planes of cleavage are also more 
clearly defined, and are more easily separated from each 
other, or, in fact, have a less amount of cohesion. 

A cast ingot of 1 ft. square, quietly reposing in a soak- 
ing pit or heating furnace, may go on crystallising for 
two or three hours, and develop a coarse crystalline 
structure, but, in rolling fluid steel in the manner pro- 

ed, we have, in place of a 10-in. ingot, a sheet of one- 
undredth of that thickness only, and in lieu of the two 
or three hours allowed in ordinary cases for the develop- 
ment of crystals, we have, when using a 4-ft. pair of rolls, 
making four revolutions per minute, a transition from 
absolute fluidity to absolute solidity in just one-half of a 
second of time, in a mass of only ;f in. in thickness ; and 
if crystals are developed at any period during tke half 
second of time occupied by this transition, they must be 
microscopic indeed, and possess but little, if any, of the 
properties that are developed in large masses during 
hours of repose in the soaking pits; hence it appears to 
me highly probable that the homogeneous fluid metal will 
E at once into a perfectly homogeneous uncrystalline 
ody, and being subjected to fluid, semi-fluid, and solid 
pressure in rapid succession, will develop the full cohe- 
sive force and toughness which the metal is suscep- 
tible of. 

It will be at once perceived that in this mode of dis- 
posing of a ladleful of steel in the rolls we avoid the cost 
and the wear and tear of casting moulds, and the labour 
of their removal and rearrangement at each casting | 
operation, also the need for soaking pits or reheating | 
furnaces, with their accompanying cost of labour and fuel. | 
There will also be no loss arising from the waste ends of | 
piped ingots, &c. 


Stel | 
= | 
| 
| 
| 


Hence it becomes a question which is the least costly 
| mode of dealing with a ladleful of fluid steel ?—forming 
| it into massive ingots in moulds, or making it into thin 
| sheets in the manner proposed ? 





THE FORGING PRESS.* 
By W. D. ALLEN. 


In the preteatien of heavy forgings from cast ingots of 
| mild steel it is essential that the mass of metal should be 
| operated on as equally as possible throughout its entire 


i} | thickness. When employing a steam hammer for this 


purpose it has been found that the external surface of the 
ingot absorbs a large proportion of the sudden impact of 
the blow, and that a comparatively small effect only is 
produced on the central portions of the ingot, owing to 
the resistance offered by the vis inertic of the mass to the 
rapid motion of the fal ing hammer, a disadvantage that 
is entirely overcome by the slow, though powerful, comi- 
pression of the hydraulic forging press, which appears 
destined to supersede the steam hammer for the produc- 
tion of massive steel forgings. 

The press now brought under notice was designed to 
act more or less automatically, or self-acting, and to 
insure the perfect parallelism, both of flat or square 
masses, and of round shafts, without being dependent for 
their truth on the skill of the operator. 

The forging press about to be described has been erected 
and in operation for some time. It works most satisfac- 
torily, and, on the whole, is found to be a most efficient 
and useful tool. ' 

In this press the force pump and the large or main 
cylinder of the press are in direct and constant commu- 
nication. There are no intermediate valves of any kind, 
nor has the pump any clack valves, but it simply forces 
its cylinder full of water direct into the cylinder of the 
press, and receives the same water, as it were, back again 
on the return stroke. Thus, when both cylinders and the 
pipe connecting them are full, the large rain of the press 
rises and falls simultaneously with each stroke of the 
pump, keeping up a continuous oscillating motion ; the 
ram, of course, travelling the shorter distance, owing to 
the larger capacity of the press cylinder. , 

The diagram, showing the press and pumps, is on 
the opposite page. ; 

The top and bottom portions of the framing A A are 


* Paper read before the Iron and Steel Institute. 
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ram at once descends. When it is desired to raise the 
ram the valve is moved to the right, and water passes out 
through the other set of slots, and away by the outlet N, 
and the ram at once ascends by the action of the steam. 

It should be observed that at the time the slits pass the 
leather the low pressure only is in operation, and at the 
moment of impact of the ram upon the work the valve is 
always in its neutral position, the position shown in the 
diagram, the plain body of the central portion of the 
valve, with a cup leather on each side, being all that is 
exposed to the great pressure. 

he proper time for the admission of additional water 
is when the pump plungers are receding from each other, 
and the valve should always be put in its neutral position 
before the ram face comes upon the work. This arrange- 
ment of valve is found to operate most successfully, and 
the change of position of the ram is effected as quickly as 
is necessary or desirable. The valve, being in perfect 
equilibrium, is most easily worked by a handle, brought 
to a convenient position for the operator to see the work 
in hand. 

The ram may be raised or lowered for its entire ran 
in very few seconds. It can be brought down to the 
greatest nicety a little lower down each stroke, enabling 
forgings to be made correct to dimensions, or in case of 
any sudden occurrence, when it is found undesirable for 
the impending pressure to take place, the stroke can 
ieatenily be averted by moving the valve to the right, 
iiakondh the face may even be in contact with the work. 

he ram, in fact, is perfectly under control, and almost as 
lively as the tup of a hammer. An accumulated power 
is obtained by two heavy flywheels on the crankshaft of 
the pumps, the inomentum of which imparts very great 
force at the moment of impact of the ram, at which time 
the cranks approach and turn their centres, 

As a security against accident, and a precaution against 
this force becoming too great, a system of safety valves has 
been devised (although not shown in the diagrams). It 
consists simply of a steam cylinder and piston, the piston- 
rod of which works into a small hydraulic cylinder that is 
in constant connection with the pipe Steam is 
admitted into the steam cylinder at the opposite end to 
that of the piston-rod, and when (the hydraulic pressure 
on the end of the piston-rod becomes sufficient, it forces 
the steam back into the boilers. Thus, if the steam 
piston is 60 in. in diameter, and the piston-rod 6 in. in 
diameter, and the pressure of steam 50 lb. per circular inch, 
an hydraulic pressure on the end of the piston-rod of 
5000 lb. per circular inch will be an equivalent, and a 

sressure exceeding that will force the steam back into the 
Sten, and relief for the water will thereby be obtained. 

The press-ram makes a stroke of 2f in., and its dia- 
meter is 30 in., so that at a pressure of 3 tons per square 
inch (deducting the area of the shank) we have a power 
of 1700 tons. Sut, of course, no pressure is developed 
until resistance takes place; hence no power is lost or 
consumed (except what is lost by friction) until the ram 
face comes into actual contact with the work, and then 
sufficient pressure only is developed and consumed to do 
the work. The press was fitted up by W. and J. Gallo- 
way and Sons, of Manchester, se with the exception of 
the steam cylinder F, it is constructed entirely of steel. 
The form and strength of all the parts have proved to be 
capable of sustaining the sudden and great strains to 
which they are subjected, and no springing or flinching 
takes place—the ram always descending to the same spot, 
whether it has to press 2 in. into an ingot, or has nothing 
to do. This has been found useful in rounding-up, for 
when the ram is once brought down to the right point to 

ive the required diameter, the work has only to be regu- 

arly rata | round. Of course all has to be dead tight, 
but there are no joints except cupped leather ones, and 
very few of those. 





REFRIGERATING MACHINERY, 
To THE EpitoR OF ENGINEERING. 

Srr,—With your permission I should like to make 
some comments upon the letters that appeared in your 
issues of September 25 and October 2. 

‘* Nellikuppam” is incorrect in stating that ‘one 
system is just as good as another theoretically, and is 
outside of the consideration as to relative specific heats 
of the liquefied gases or their vapours.” Take for instances 
liquid anhydrous ammonia (NH3) and liquid carbon 
dioxide (CO.), the specific heats of which are practically 
the same. Therefore under similar conditions, for equal 
weights of each liquid, an equal number of heat units must 
be uselessly expended in reducing the temperature of the 
liquids as they pass from the condenser into the evapo- 
rator. The heats of vaporisation of NH; and CO, are 
however as about 5 to 1. Consequently about five times 
as much CO, must be circulated to shane a given refri- 
ogy effect as is required when NH, is used, and the 
os3 in cooling the liquid must therefore be about five 
times as great with carbonic acid as it is with anhydrous 
ammonia. I merely give this 1s an illustration. There 
are many matters besides those referred to by ‘ Nelli- 
kuppam,” that require consideration in the selection of a 
refrigerating agent, and which are well known to those 
who have made themselves acquainted with the subject. 

The letter of Messrs. T. and O. G. Pierson is one that 
may very readily mislead your readers. If Messrs. 
Pierson are acquainted with the circumstances attend- 
ing the recent Munich trials, they must know that 
the Pictet machine submitted to test was designed 
and constructed under the direct supervision of Pro- 
fessor Pictet, who was himself present at the trials, 
and made suggestions as to the details of the programme. 
The proprietors of the Pictet patents at that time were 
Messrs. Rudloff Griibs, and Co., of Berlin, and they pro- 
vided the experimental machine. The business of this 
firm was absorbed by the Gesellschaft fiir Lindes Eismas- 





chinen, about the date of the trials, but the manufacture 
of the Pictet machine has been practically dropped 
because it was proved to give such very inferior results to 
those obtained with machines on the Linde system. 

The tests referred to by Messrs Pierson are not those 
which have been the subject of the notices in your 
columns. Your obedient servant, 

. B, LIGHTFOOT. 

35, Queen Victoria-street, E.C., October 5, 1891. 





SCREW PROPULSION WITH NON- 
REVERSIBLE ENGINES. 
To THE EpiTor oF ENGINEERING. 

Sir,—I have read in your issue of September 4, 1891, of 
a paper by Mr. Beaumont concerning ‘‘ A New System 
of Screw Propulsion with Non-Reversible Engines.” May 
I ask permission to speak a little about this question ? 

In the year 1888, Mr. W. Corali, a draughtsman. of 
Messrs. Gio Ansaldo and Co., had the idea of feathering 
a screw in an almost similar manner to that explained 
by Mr. Beaumont. He made some designs that were 
examined by superintending engineers, but, principally 
on account of the great complication they involved, were 
notcarriedfurther. Having studied this question myself, 
I have found that, besides the rental difficulties in 
carrying out such an arrangement, there is a theoretical 
error which renders the system, if not quite impossible, 
at least very wrong and probably inefficient. 

A screw is intrinsically right or left-handed, and so 
remains however it may be revolved. When a screw 
blade is rotated about its own axis for 180 deg., its surface 
comes into the same position as before. So it is impos- 
siblethat a right-handed screw should become a left-handed 
one by revolution in this manner. Every rotation of a 
screw blade about its own axis, as happens when feather- 
ing the screw, alters the system as a screw, or if the pitch 
was the saine in the whole length of the blade (as in a true 
screw), it is not so after revolution through an angle not 
a multiple of 180 deg. The rotation to reverse the action 
of a blade brings it in such a position that if the pitch at 
the middle is the same as before, the pitch at top is far 

reater, and that at the boss is far less, or in other words, 
instead of there being successive angles of blade section, 
with a plane perpendicular to the axis of the propeller, 
gradually diminishing from the boss to the top, they are 
increasing, and, therefore, the blade will act as anything 
but a screw. I am, Sir, yours obediently, 
A. Perront, Engineer. 
Sampierdarena, October 6, 1891. 





ATLANTIC LINERS. 
To THE EpiTorR oF ENGINEERING. 

Sir,—May I be permitted to point out to your corre- 
spondent, Mr. W. B: Thompson, that the ‘‘record” trip 
of the Hamburg-American liner Fiirst Bismarck, made in 
September, was only a record from New York to South- 
ampton, beating such vessels as the Augusta-Victoria, 
Columbia, Normannia, Lahn, Spree, Havel, &c.; and that 
far from the four big Queenstown liners being defeated, 
they are still to the forefront of all the Atlantic liners in 
speed. It would have been well if Mr. Thompson had 
remembered the distance run by the Fiirst Bismarck 
on this trip, as he then would surely have been able to 
determine her speed on the voyage; and, had he any 
knowledge of the speed the larger of the Inman and 
White Star liners have attained, he would probably have 
never claimed that the Hamburg vessel had ‘beaten 
nearly everything, if not everything, that has been done 
from (Jueenstown.” Had he taken the trouble to look up 
your last issue he there would have found the vessel’s log 
for this passage. He may be assured that we have not 
yet lost our sea supremacy, and that even if we had, we 
would not be long in regaining it from all accounts of the 
threatened Cunard monsters. Although the Fiirst Bis- 
marck was built at the Stettin yard, yet it must be re- 
membered that her builders took as their model the 
sister ship Normannia, previously built by the Fairfield 
Company on the Clyde, and that any slight defects detri- 
mental to the speed of the first vessel, were remedied in 
the second after observations of the former vessel’s per- 
formances. It has been claimed that the Fiirst Bismarck 
was virtually built in Britain, as all plates and many 
parts of her engines were sent from the Clyde. This record 
passage of hers occupied 6 days 12 hours 58 minutes, the 
distance covered being 3048 miles, giving her a mean 
speed of 19.41 knots. The Liverpool Journal of Commerce 
drew attention to the statement made in the Daily 
Graphic ashort time ago, to the effect that the Southamp- 
ton vessel had beaten all the Liverpool steamers, and con- 
tradicted the statement, showing that the City of New 
York and Teutonic, making rapid homeward passages in 
the same month this year as the Fiirst Bismarck, had 
maintained average speeds of 19.44 knots and 19.74 knots 
respectively, as against 19.41 for the Hamburg vessel. 
The City of Paris, too, in her record eastward trip in 
December, 1889, covered 2784 miles in 5 days 22 hours 
50 minutes, giving a mean speed of 19.49 knots, which 
far surpasses the Fiirst Bismarck. The eastward passages 
of the four Liverpool liners given below a/l surpass the 
Fiirst Bismarck’s record. To the west the City of Paris 
has once exceeded 20 knots, the Teutonic twice, and the 
Majestic three times; and the City of New York has 
attained 19.74 knots, whilst the Fiirst Bismarck has not, 
I believe, surpassed 194 knots. 


** City of Paris.” 


| miles, 
2894 
23884 
2792 
2777 


2.84 


Average Speed. 
} knots. 
20.03 
19.65 
19.44 
19.42 
19.49 


May, 1889 

June, 1889 .. 
August, 1899 
November, 1889 
December, 1889 


Oanan? 





“ City of New York.” 
a: en ic | 
** Teutonic.” 
April, 1890 .. ..| 6 4 28 
September, 1890 .. 5 23 34 
May, 1891 .. nA 6 3 5 
September, 1891 .. 6&2 2 | 
‘* Majestic.” 
5 23 16 | 


6 2 30 
6 2 @ ! 


September, 1891 ..! 19.44 


2920 | 
2794 | 


2881 
2791 


19.67 
19.46 
19.58 
19.74 


2810 
2879 
2882 


19.62 
19.65 


May, 1891 
4 19.73 


July, 1891 


The average speed of the Fiirst Bismarck was 19.41 
knots on her record trip, so that the City of Paris has five 
times eclipsed this, the City of New York once, the 
Teutonic at least four times, and the Majestic at least 
three. Mr. Thompson should not always rely on news- 
paper statements. : ie 
n answer to Mr. Howden, I may mention that it is 
generally stated that the Majestic and Teutonic have 
forced draught on a modification of his system. He claims 
that these steamers have his system “‘ pure and simple,” 
and yet he admits that the builders altered ‘‘ minor 
details,” which, however, cannot have been altogether 
‘¢minor” if Mr. Howden thought that they would have a 
disadvantageous effect. He would naturally think so of 
any modification of his system. Yet I hold that the 
alterations made by the builders of the vessels were the 
judicious modification I referred to, and that it may be 
owing to this that the Majestic is more economical at a 
high speed than the City of Paris, even at a low speed. If 
Mr a a expressed his opinion that the Teutonic and 
Majestic would ultimately attain the highest position 
with regard to speed, and claims that they are fitted with 
his system pure and simple, why does he now state that 
the City of Paris, on being also fitted with his system, 
will beat them ? Yours truly, 

October 3, 1891, WHITE Star. 


September, 1890 .. | 





THE AMERICAN NAVY. 
To tHE EpiTtor oF ENGINEERING. 

Sir,-- In the recently published volume of the Trans- 
actions of the Institute of Naval Architects many of 
your readers will have read the interesting paper entitled 
**On some Recent Warship Designs for the American 
Navy,” by the new Professor of Naval Architecture in 
Glasgow University. The writer therein gives under 
inverted commas the opinion of the Secretary of the 
United States Navy as to the functions of certain of the 
ships in question in the event of war, and it is to these 
opinions, especially those concerning the ship called the 
“commerce destroyer,” that I would draw attention. A 
century ago there was no lack of vessels engaged in de- 
stroying commerce ; I took the fancy some weeks ago to 
dip into the annals of piracy and learned much more 
than I care toremember. The pirate of the 18th cen- 
tury, after capturing and plundering a merchant ship, 
relieved himself of further trouble by sending her with all 
hands to the bottom. I presume it is not intended that 
the captain of a ship flying the stars and stripes should, 
after capturing a mail steamer, send her to the bottom 
with her living freight. How then is he to manage? 
He must either (1) take the crew and passengers on 
board his own ship as a preliminary to destroying the 
captured one; or (2) convoy her to his nearest home port ; 
or (3) put a prize crew on board ; or (4) take what’ valua- 
bles and stores he requires out of her and let her go. 
There appears to me no other course, as to cripple the 
captured ship and then Jet her go would be too cowardly 
a proceeding to ask a sailor to share. 

As regards then the first of the above modes of action, 
if the addition of the 1000 or more souls removed from 
the first m2il steamer captured did not spoil his fighting 
capabilities, the addition of a second such ship’s comple- 
ment would crowd him like an excursion steamer, and he 
would require to make for port. As regards the second 
matter, his speed would require to be reduced to that of 
the captured vessel, and, if the engineers of the latter did 
not find an opportunity for a breakdown, and so delay 
matters still further, it would be odd. As regards the 
third matter he would require to carry several spare prize 
crews, engine-room staff included, and it is not a handful 
of a prize crew that could keep the upper hand. As 
regards the last method it appears doubtful if it would 
be worth ‘his time and trouble. That the ‘‘commerce 
destroyer” will act as a scarecrow is pretty certain, but it 
remains to be seen if she is so far ahead of European 
ships as to justify Mr. Secretary —_ spreadeagleism. 

ours —., 


o aNe 





ROLLING STOCK OF BRITISH AND 
AMERICAN RAILWAYS. 
To THE EpitTor OF ENGINEERING. 

Str,—Your excellent leader on the above will, it may 
be feared, fail to elicit any vindication of the vaunted 
supremacy of the system adhered to by the engineering 
staff of our railways—departments remarkable alike for 
reticence and rule-of-thumb. 

Why should it be impossible to find a record of useful 
tests on modern British rolling stock, intelligently planned 
and accurately carried out ? Shall we never find a solution 
to such questions as the comparative resistances to trac 
tion of coaches constructed with American bogies, or 
suspended trucks of Great Western Railway pattern, or 
radial axle-bc xes as on the London and North-Western 
Railway, or with rigid wheelaxis of 314 ft. as on the Great 
Western Railway, or the hundred other disputed points 
on which there is no lack of strong assertion on very 








Oct. 9, 1891. ] 


ENGINEERING. 


419 








meagre premises, a fact recognised by the intelligent 
draughtsman, who, when instructed to get out a state- 
ment of coal consumed per indicated horse-power per 
hour on the basis of some twenty indicator diagrams 
taken on a 300-mile run, despatched the result to the 
superintendent with the remark that ‘‘if that did not suit 
3 would be pleased to make it whatever he might 
wish. 

A fair index of our devotion to precedent is afforded by 
the fact that the compound system flourishes on two only 
of our railways, suffering from restrictions in point of first 
cost in the one case and too small diameter of cylinders in 
the other, objections which it seems we are to accept as 
insuperable, leaving the direction of further progress in 
this respect in the able hands of our cousins across the sea. 

It is instructive to note that though many — 
engineers, when abroad, have designed American rolling 
stock, the American engineer has yet to be found to pay 
the same compliment to the practice of the old country ; 
and that the majority of foreign and colonial railway 
companies that have tried both, prefer the American in 
spite of the acknowledged inferiority of the performances 
of the locomotives viewed simply as heat engines, a fact 
which considerably enhances the value of their supe- 
riority in other directions. 

Yours, &e., 


Birmingham. Pp. 





MISCELLANEA. 
A SUBMARINE Cable is to be laid between Pernambuco 
and Senegal. 


The directors of the Highland Railway Company have 
declared a dividend for the past half-year at the rate of 6 
per cent., and carried forward a balance of 4100/. to the 
next half year’s account. 


The corporation of Manchester are about to seek power 
to borrow 150,000/. for electric lighting works. The 
station to be erected for generating the electric light will 
also furnish the hydraulic power which the corporation 
recently obtained authority to supply. 


The gross receipts of the twenty-three principal railways 
of the Gnited Kingdom for the week ending September 27, 
amounted, on 16,285} miles, to 1,503,195/., and for the 
corresponding period of 1890, on 16,2524 miles, to 
1,493,518/., an increase of 32}? miles, or 0.1 per cent., and 
an increase of 9677/., or 0.6 per cent. 


Referring to our notice of the meeting of the Junior 
Engineering Society last week it appears that Mr. Sydney 
Boulding was appointed chairman and not president, the 
offices being in the case of .this society distinct. We 
were moreover misinformed as tothe title of the meeting, 
which was the tenth sessional general meeting and not 
the tenth annual meeting as stated. 


An automatic rifle has, it is said, been produced by an 
American inventor. It is a magazine arm, and the gas 
from the first cartridge fired compresses a piston against 
a spiral spring, which on its recoil opens the breech, 
removes the empty cartridge. and reloads and cocks the 
gun. The inventor claims that the gun will fire nine 
shots in two seconds, but on trial the best result is said to 
have been eight shots in five seconds. 


The enormous business offices in Chicago are erected at 
a very rapid rate. The framework is of iron, which is 
filled within with stone and terra-cotta in such a way as 
to be fireproof. The first columns of one of these build- 
ings were raised on July 3 last, and nine weeks after the 
framework of iron and steel had reached the 17th story, 
and the terra-cotta and fireproof facing was rapidly being 
filled in. A Chicago firm have recently contracted to 
build one of these buildings ten stories high in six weeks. 


The Board of Trade returns for the past month again 
appear to be unsatisfactory, especially as regards the 
exports, but it must be remembered that in September, 
1890, the exports were swollen by extra shipments to the 
United States. The imports are valued at 34,189,000/., a 
decrease of 1,362,000/., or about 3? per cent. ; and the 
exports at 20,793,000/., a decrease of 1,971,000/., or about 
83 per cent. In September, 1889, the exports were valued 
at only 19,692,615/., and from this it will be seen that the 
volume of trade is still pretty large. 


We note in the Jron Age a statement that the yacht 
Vamoose, recently built by Herreshoffs, is the first boat of 
this class to be titted with quadruple-expansion engines. 
This statement may be true as far as the United States is 
concerned, but the writer of the paragraph seems to have 
forgotten that quadruple-expansion engines have been in 
use on this side of the water for some years, during which 
time several yachts have been fitted with them, one of the 
latest, being the steam yacht Imogen, launched by Messrs. 
Fleming and Ferguson last year, which had quadruple- 
expansion engines of 1000 indicated horse-power. 


From the report of the council of the Manchester 
Association of Engineers it appears that this society have 
had a prosperous year and the membership roll now num- 
bers 335 names, whilst a substantial cash balance stands to 
the credit of the society in its banker’s books. The new 
session will be opened by a social meeting on Saturday, 
October 10, at the Grand’ Hotel, Manchester, and a good 
list of papers has already been set down for reading at 
the ordinary meetings of the association. Mr. John West, 
M.I.C. E., is the president, and Mr. Frank Hazelton, of 
63, Barrett-street, Old Trafford, is the secretary of the 
society for the coming session. 


_ Professor Perry will deliver at Finsbury Technical 
College a special course of evening instruction for be- 
ginners on the differential and integral calculus, and its 
application to the practical problems of mechanical and 
electrical engineering. The lectures will be delivered on 





Tuesdays from 7.30 to 9 p.m., and commencing on the 13th 
inst. Students should have a good working knowledge 
of the elementary principles of algebra and trigonometry, 
and should be prepared to devote at least two hours to 
homework per week if they wish to benefit by the course. 
The fee for the course will be six shillings, and further 
—— may be obtained on application to the College, 
insbury, Leonard-street, City-road, E.C. 


The annual business meeting of the Engineering Stu- 
dents’ Club, Newcastle-on-Tyne, was held at the Durham 
College of Science on the evening of Oct. 6, 1891, Mr. A. 
E. Heming in the chair. The annual report for the past 
year was read by the secretary, in which he stated that the 
club, now entering on its fifth year, was still progressing 
favourably in its endeavour to bring together the premium 
apprentices from the various large factories on the Tyne- 
side for their intellectual and social welfare. The finan- 
cial report was also read, and this proved the club to be 
in a most satisfactory state. A committee for the coming 
year was then elected and a vote of thanks to the retiring 
officers carried unanimously. 


Several years ago a charter was granted to a Canadian 
company for the purpose of utilising the enormous water 
power of the Lachine Rapids. hese rapids are only 
about five miles above Montreal, and the plan was to 
supply electricity to the whole city for a multitude of 
purposes. It was first necessary, however, to construct 
a dam across the northern channel of the St. Lawrence, 
which is there divided by small islands. There was great 
opposivion to this from the municipalities along the south 
shore of the river, although the company’s engineers 
declared the fear of floods to be groundless; and the 
scheme has not yet obtained the approval of the Depart- 
ment of Public Works at Ottawa. Neqshintlons are now 
in progress for the raising of 1,000,000/. in Europe to 
carry out the work as soon as this obstacle is removed. 


Tt has been finally settled that an international com- 
mission of engineers representing the powers will be 
invited to meet in Cairo and advise the Egyptian Govern- 
ment on the question of a storage reservoir. The com- 
mission will be required to select a site to the north of 
Wady-Halfa, or within the present limits of Egypt. 
Five schemes will be submitted for their consideration, 
of which three contemplate the construction of dams and 
the impounding of the river water in the valley itself. Mr. 
Willcocks, who is responsible for one of these schemes, 
also advocates supplementing this supply by reservoirs 
in the Delta on the edge of the desert. Another project, 
that of Mr. Cope Whitehouse, advocating the restoration 
of Lake Moeris, and which has already been described in 
ENGINEERING, vol. 1. page 334, wil also be brought 
before the committee. 


A new pattern steam fire-engine of exceptional power 
has just been completed by Messrs. Shand, Mason, 
and Co., of Blackfriars, Peng for the Sydney 
(New South Wales) Fire Brigade. It was stipulated 
by the Brigade Board that the steamer should work 
at a pressure of 100 lb. to 120 lb. per square inch ; 
should deliver 900 gallons of water per minute through a 
1}-in. jet to reach a height of 190 ft. and a horizontal 
distance of 260 ft., and further that steam should be 
raised from cold water in ten minutes. These con- 
ditions have been more than fulfilled. The machine 
is of the makers’ patent ‘‘ Equilibrium” type having 
three cylinders of large area and three double-acting 
pumps. A 74-in. suction is fitted and five delivery 
outlets—four for 2}-in. and one for 34-in. hose. The 
carriage is strongly built and has steel running wheels. 
There is also fitted to the boiler an attachment for 
heating apparatus, so that when the engine is standing 
in the station the water in the boiler may be kept at 
boiling point. The public trial of the steamer to -k place 
on the premises of the Southwark and Vauxhall Water 
Works Company, Battersea, on October 1st in the pre- 
sence of Sir Saul Samuel, K.C.B., agent-general for New 
South Wales, the inspecting engineer appointed by the 
Fire Brigades Board, representatives of insurance com- 
panies and others. Steam was raised from cold water to 
100 lb. pressure in 10 minutes 24 seconds, and the engine 
was at once set to work with a line of 250 ft. of hose and 
single jets of 1} in., 12 in., 14 in., 18 in., and 1} in. in 
diameter. With the last-mentioned a stream of water 
was projected to a distance of 318 ft. Two 1}-in. and 
four 1-in. streams were subsequently thrown to a great 
distance. The tests lasted over an hour, during which 
time the steam pressure averaged 115 Ib. and the water 
pressure 175 lb. per square inch. In all cases fine solid 
jets of water were projected broken only occasionally by 
the storm of wind and rain which occurred during the 
trials. The engine worked very steadily and with ease 
throughout the tests, and gave entire satisfaction to the 
representatives of the Sydney Fire Brigades Board and 
others present. 





H.M.S. ‘‘ Narap.”—This, the last of three cruisers, 
built at Barrow, has completed her trials with satisfactory 
results, particularly when working under natural draught. 
The contract power was 7000 indicated horse-power, and 
on trial with .4 in. of air pressure in the stokehold the 
power indicated was 7521, of which 3792 were got by 
starboard engine with 135.3 revolutions and by the port 
engine, 3729, with 137.1 revolutions. The mean steam 
pressure was 153 lb. On the forced draught trials on 
Tuesday, 6th inst., the power developed was 9250 indi- 
cated horse-power, the starboard engine 4600, and the 
port engine 4650. The revolutions were 1454 per minute. 
The speed, according to log, was 19} knots, but in reckon- 
ing this mean the preparatory run of half an hour is 
included. The performance of the engines during trial 
was very satisfactory. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Colliers and their Grievances—A Long List.—The 
council of the Yorkshire Miners’ Association concluded a 
two days’ sitting yesterday. The time was principally 
occupied with the consideration of disputes. Numerous 
strikes were threatened in the district. The most im- 
portant had reference to the Newland Colliery, where a 
a large number of men is o— The council, 
with very little discussion, resolved that the men should 
be allowed to give notice, if they decided to do so, it 
being stated that the “‘management” seemed to be 
‘*spoiling for a fight,” and if that were so they might as 
well have the fight now as at any later period. The 
list of ‘‘ difficulties ” comprised disputes at the following 
collieries: Hartley Bank, Woolley, Hamsworth Fitz- 
william, Dirtcar, Waterloo Main, Thornhill, Low Moor, 
Middleton, Glass Houghton, Flockton and Church Lane, 
and Dodworth. In every case it was decided to support 
the men. It was agreed to grant 50/. to the support of the 
joiners and carpenters now on strike in London, and to 
recommend the district to grant a further sum of 50/. 


The Art of Tunnel-Making—Interesting Statistics.— 
Some valuable statistics have been given by Mr. James 
Scott, agent for Mr. J. P. Edwards, contractor for the 
major portion of the new Dore and Chinley line, which 
connects Sheffield with Manchester by the Midland. 
The route traversed is principally by tunnelling o——- 
the Peak of Derbyshire. Mr. Scott, in alluding to the 
fact that the bottom headings of the Cowburn tunnel 
had been driven through, said that in this work there had 
been 142,000 lb. of gelignite used and 190,000 shots fired. 
There had also been 576,000 ft. of holes drilled, equal to 
192,000 yards, or 109 miles. It had also taken 246,000 
lineal yards of fuze to fire those shots, or under 140 miles. 
The quantity of candles used would, if made into one 
long candle, reach 476,700 lineal yards, or about 270 
miles, and at the rate they burned it would last 4,903,000 
hours, or 204,300 days, or nearly 559 years. There had 
been something like 560,000 tons of rock to be removed 
from the tunnel, which would require 70,000 trucks to 
load it, and these in aline would reach a distance of 218 
miles. It would take something like 160,000 tons of 
brick —_ stone to build the arches and side walls of the 
tunnel, 


Marine Improvements at Grimsby.—A deputation from 
those interested in the fishing trade of Grimsby recent] 
waited upon the directors of the Manchester, Sheffield, 
and Lincolnshire Railway Company to ask for various 
extensions and improvements at the fish docks. The 
mayor of Grimsby (Sir Henry Bennett) headed the de- 
putation and stated their wishes to the directors. The 
cost of the scheme is about 400,000/., consisting of a new 
dry dock and a new lock-pit of large dimensions, together 
with the quaying of the Fish Dock sides, &c. A com- 
munication has been received from the railway company 
stating that a new dry dock and new coal jetties for 
steam fishing vessels will be constructed at once. The 
remaining portion of the programwe is left in abeyance. 


Iron and Coal.—There is a distinct improvement in the 
tone of the local iron and coal trades. It was stated last 
week in these columns that an advance of 1s. per ton in 
coal might be looked for, and this week notices to that 
effect have been issued by coal proprietors. Pit prices 
are now as follows: Silkstone, lls. 6d. tu 12s. 6d. ; 
Barnsley softs, 10s. to1ls. ; thin seam coals, about 9s. 6d. ; 
for engine coal, 5s. to 6s. per ton is paid. 





Society or ENGINEERS.—At a ae age | of the Society 
of Engineers, held at the Town Hall, Westminster, on 
Monday evening, October 5, 1891, Mr. W. N. Colam, 
president, in the chair, a paper was read by Mr. Henry 
O’Connor on ‘‘ Retort Charging and Discharging Machi- 
nery for Gas Works.” The author first pointed out that no 
paper had been read since 1875 on the subject of the present 
communication, which was a subject of great 1mportance 
to many members of the society. He then drew attention 
to the saving to be effected by machinery, both in labour 
and cost, with special reference to recent occurrences, and 
showed its advantages during strikes. He mentioned 
some of the more prominent reasons which have pre- 
vented the more general adoption of machinery, and 
the different points to be observed when designing new 
or refitting old retort-houses. He strongly advocated 
the simplification of all mechanism required in such 
places as gas works. where so much dust of a cutting 
nature abounds. The advantages and disadvantages 
of working stoking machinery only in winter, as sug- 
gested by Mr. Methven in his presidential address 
to the Southern District Association of Gas Managers, 
were then touched upon. The author proceeded to describe 
the following systems which have been advocated sirce 
1875 for sup dying coal to gas retorts: Mr. Foulis’ 
hydraulic pore va J and new drawing apparatus, Row- 
land’s patent, West’s systems, Longsdon’s stoker and fan- 
like rake, Warner’s system, the Ross stoker, Grice’s 
conveyor, charger and discharger, Jefferies’ cannon stoker, 
Atterton’s manual power system, Leutz’s gravity charger, 
M‘Dougall’s continuous system, another suggested con- 
tinuous system, Cunningham’s hand a Somerville 
and Cutler’s scoop, Ruscoe’s machine, Litle’s charger 
hopper, Freeman’s manual apparatus, Woodhouse’s scoop 
and rake, a new scoop discharger. While refraining from 
considering the merits of sloping as against horizontal 
retorts, the author described the different suggestiors for 
charging the furmer by Messrs. Coze, Morris, and Van 
Westrant, Trewby, Ruscoe, Braidwood, Hunt, and H. 
Woodhall, and in conclusion suggested that as education 
spread, still greater difficulty would be found in gettinga 
sufficient number of labouring men to undertake purely 
mechanical duties. 
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THE CONGRESS ON INDUSTRIAL 
INSURANCE. 


ConstDERING the nature of the subject discussed, 
and the attention which it has received in this 
country of late, the proceedings of the recent 
Congress on Industrial Insurance have been but 
meagrely reported. Yet it was a notable Inter- 
national Congress which met in the Palais Federal, 
at Berne, during the whole of the last week in 
September. For the most part, the 300 repre- 
sentatives present were men of note in their various 
countries, even the quiet listeners and voters being 
persons of mark and position. Many of the speakers 
were men of European reputation, some of them of 
world-wide renown. France, Germany, Belgium, 
Switzerland, Austria-Hungary, Holland, Italy, Por- 
tugal, Norway, Sweden, Russia, the United States, 
all were well represented, Great Britain alone being 
in the background. A chief official of the Board 
of Trade was expected to have contributed a ‘‘ Digest 
of the Laws regulating Factories and Workshops,” 
but the paper was looked for in vain, and Mr. F. 
H. Whymper, the superintending Inspector of Fac- 
tories, was expected to be present, to read his paper 
on ‘‘ Certain Accidents which have occurred in Great 
Britain ;” it was however received, and placed among 
the papers of the Congress, in his absence. This 
attitude of Great Britain is to be regretted, the more 
so because the decisions arrived at were in no sense 
binding upon any of the delegates. The Congress 
was held in the Palais Federal, corresponding to our 
House of Commons, which was placed at the ser- 
vice of the Congress. The president was Dr. Numa 
Droz, the Federal Minister of Foreign Affairs. 
Other presidents of the sittings were: M. Linder, 
Inspecteur-Général des Mines of France, from 
Paris ; Federal Councillor Dencher, of Berne; Dr. 
Bédiker, of Berlin, Director of the Imperial Office 
of Assurance of Germany; Dr. von Mayr, an 
imperial official, and a professor of the University 
of Strasburg ; Dr. Julius Kaan, of Vienna, an im- 
perial official of Austro-Hungary ; Professor Jot- 
trand, of Brussels ; M. Keller, of Paris, past-presi- 
dent of the Société de Statistique; M. van Meeteren, 
of Amsterdam, President of the Netherlands Asso- 
ciation for the Prevention of Accidents ; and M. 
Cheysson, of Paris, Instructeur-Général of Public 
Works. The authors of papers were men of equal 
calibre in their several departments, though the 
chief interest was centred in those of Dr. Boden- 
heimer, Dr. Bédiker, and M. Engel-Gros. The 
representative of the United States was Mr. Car- 
roll D. Wright, of the Department of Labour, 
Washington. It will be seen that the Congress was 
not only representative, but distinguished. There 
was, however, present another element besides 
statesmen, lawyers, and literary men, namely a 
large number of employers of labour, and directors 
of large industrial undertakings from various parts 
of Europe. 

The Congress was necessarily more or less a 
debating conference, the object being to discuss 
principles as well as details, to disseminate infor- 
mation, and to formulate, as far as practicable, 
some general conclusions which might constitute a 
basis for legislation in the future, wherever at 
least a country is ripe for such legislation. It 
was fortunate in every respect that Dr. Boden- 
heimer led off with a valuable paper, explanatory 
of the German system of insurance. He explained 
that it consisted of three kinds: (1) insurance 
against sickness ; (2) insurance against accidents ; 
and (3) insurance against infirmity and old age. 
The two first categories are regulated by laws 
passed between the years 1883 and 1887, and the 
third by the much debated Act of 1889. Insurance 
against sickness is obligatory upon all workmen 
engaged in factories, mines, and quarries; on all 
railways, in navigation, in transport service of all 
kinds, in building operations, in Government 
establishments, in all industries using steam or 














other motive power, and in the various handicraft 
trades of Germany. Insurance under this head is 
permissive in the case of domestic servants ; but it 
can be applied compulsorily, if the local adminis- 
tration sees fit, in commercial establishments ; as 
regards certain apprentices, in manufactures out- 
side factories, and even in home industries. The 
system, therefore, practically applies, or can be 
made to apply, to allthe industries of Germany, 
including agriculture and forestry. The laws 
pertaining to accidents apply generally to most of 
the same classes, but singularly enough they do not 
apply to general trades, nor to domestic servants. 
Seamen, however, and agriculturists and foresters 
are bound to insure against accidents. Insurance 
against infirmity and old age is compulsory in all 
cases, including domestic servants and seamen. 
The general effect of the insurance laws is that 
some sections of workers, such as those in factories, 
&c., are compelled to insure under all the classes ; 
workmen in certain trades must insure against sick- 
ness, infirmity, and old age, but not againstaccidents ; 
but in the case of domestic servants and agricul- 
turists insurance against infirmity and old age is 
compulsory, while the other kinds of insurance are 
not enforced. The old age pension system is prac- 
tically universal, it applies to all wage earners, in 
manual, industrial, commercial, agricultural, and 
domestic occupations, including clerks, and fore- 
men with salaries under 1001. a year. At the age 
of seventy a person is entitled to the old age pen- 
sion whether or not he is still able to work, if not 
in receipt of a pension on account of infirmity cr 
accident. Sickness allowance begins from the 
third day after the workman is incapacitated from 
work ; but it ceases with the expiration of the 
thirteenth week. It may, however, be con- 
tinued for another three months at the discretion 
of the administrators of the fund, or in ex- 
ceptional instances for a whole year, but no 
longer. As regards accident pay, it commences 
with the fourteenth week, the sufferer having for 
the first thirteen weeks the ordinary sick pay. 
Accident pay continues as long as the person is 
incapacited from work. When a person becomes 
infirm he is entitled to pay under the third class, 
no matter what his age may be, provided he has 
been insured for a period of five years. The ccn- 
tributions are: employers one-third, employés two- 
thirds for sickness ; but for accidents the employers 
contribute the whole. The old age pensions are in 
equal proportions by employers and employed, and 
a State allowance of 2/. 10s. per year. The total 
cost to the employer is calculated to amount to 
about 18s. 5d. a year per workman, thus: Sick 
fund, 3s. 24d. per year ; accident fund, 10s. per 
year ; for infirmity and old age, 5s. 2d. per year. 
The contributions of the workman would be 
11s. 74d. per year. But this calculation is only on 
the basis of 16s. per man per week. The total is 
said to cost 30s. per annum per man working in a 
factory. Besides this there is the cost of keeping 
the accounts, which in a large factory would require 
the whole time of a clerk. In a factory of 500 
workmen, at a lew rate of wages, the cost would 
amount to 500/. or 6001. a year. It is said to have 
cost the German employers 5,000,000/. already per 
annum, besides the contributions by the State. 

The actual outcome of the Congress, in the shape 
of resolutions, may be considered small as compared 
with the mass of resolutions sometimes carried at 
congresses. In reality only one general resolution 
was passed ; but this compound resolution was con- 
sidered and drafted by the several presidents for 
the week, and was agreed to unanimously. It pro- 
vided that the style of the Congress should be ‘‘ The 
Congress and Permanent Committee Relating to 
Accidents to Workmen and Social Insurance.” It 
affirmed that it is a paramount duty to protect the 
working classes against accidents or illness by the 
adoption of preventive measures, and to adequately 
compensate them in the event of accident or illness, 
such compensation to be obtained by private and 
State initiative, and by means of industrial insur- 
ance. That the various governments should cause 
inquiries to be made concerning accidents to work- 
men, the permanent committee of the Congress 
being instructed to prepare astatistical report deal- 
ing with this subject, to be submitted to the next 
meeting. It was further decided that the next 
congress should assemble at some date between 
1893 and 1895, the date and the place of meeting 
being left to the permanent committee to decide 
and arrange. This was as much as could be 
expected from the second congress of this kind, 





: 


eet veya eee 








422 


ENGINEERING. 


[Oct. 9, 1891. 








feeling its way, as it were, among social and political 
rocks and breakers, on every hand. On the whole, 
it must be described as a great success. There 
were two distinctive elements present, face to face ; 
the French delegates, who seemed disposed to 
relegate everything to the State ; the Germans and 
others, who desired free play for all private, indi- 
vidual, or mutual effort, side by side with State in- 
stitutions. But there was no discord. Even the 
names of Germany and France were avoided, so as 
not to give offence. The Teuton and the Gaul, the 
Dane and the Norseman, the Slav, the American, 
the Italian, and the solitary Britisher, met, dis- 
cussed, resolved, and spent their holiday together, 
each desiring after his way to benefit the working 
classes of the country he represented, without so 
much as a passing cloud to mar the proceedings. 
The feeling seems to be somewhat general that some 
further initiative by the State is necessary to pro- 
vide for the contingencies of accident, sickness, 
infirmity, orold age. But even Dr. Bodenheimer 
declined to decide whether the advantages of a 
State system counterbalanced the disadvantages. 
The problem isa great one; the objects are good, 
but the solution of the problem is not so easy as at 
first sight it appears. The best advice is to hasten 
slowly. 





THE WEATHER OF SEPTEMBER, 1891. 

SepreMBER has been a very fine month with 
temperature above the average in all parts of the 
United Kingdom, though there has been excessive 
frequency and quantity of rain in Ireland and 
Scotland, and as marked deficiency in England. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions, to which the Isle of 
Man is central, were as follows : 





| 

| 
Mean | Difference 
Pressure. | from Norma! oe 


Difference T Mean 
1. ture. | from Normal, 
{ ‘ 


Positions. 





| in. 
| below 0.09 
| above .07 | 
below .06 | 
| above .06 
below .01 | 


in. 
20.67 
80.04 
29.80 
29.94 
29.86 


deg. 
54 
60 
57 
58 
58 


North 
South 
West 
East 
Central 


The distribution of rain, in frequency and 
amount, may be inferred from the following 
results : 


Difference 


Places, from Normal. 


Amount. 


| Rainy Days. 





in. 
4.97 
3.28 
640 
1.15 


in. 
above 1.65 
below 1 %5 
above 2.99 
below 1.76 


Sumburgh 
Scilly .. 
Valentia 
Yarmouth 


Atmospherical pressure may be regarded as 
having been nearly normal; mean temperature 
2 deg. warmer than usual ; the rainfall abnormal, 
though most rain fell precisely where pressure 
was below, and least where it was above the 
normal values. The daily general directions of 
the winds over these islands give a_ resultant 
from W.S.W., regarding them of equal strength, 
and taking the estimated forces into the com- 
putation; and the mean distribution of baro- 
metrical pressure indicates the same, agreeing 
closely with the normal resultant, W. by S. The 
estimated mean temperature from the 8 a.m. obser- 
vations, for the entire ares, of the British Islands at 
sea level, was 57 deg. on the Ist., and fell to 
54.4 deg. on the 4th; then a steady rise culmi- 
nating in 61.6 deg. on the 10th, was followed by a 
quick fall to 54.8 deg. on the 15th; a rapid rise 
ensued to 58.4 deg. on the 18th, and rapid fall to 
51.8 deg. on the 22nd ; after which 56.4 deg. was 
attained on the 28th, though it had been down to 
53.6 deg. on the 27th. At Greenwich the maximum 
thermometer in shade attained 80 deg. on the 9th, 
and exceeded that figure on the four following days. 
The lowest temperature, 30 dey., was reported at 
Lairg on the Ist ; the highest, 86 deg., at Lough- 
borough on the 10th. On the 8th the wind came in 
from the south, and became south-east till the 14th; 
during this short period occurred the finest spell of 
hot weather experienced this year, surpassing any 
portion of the summer. The least atmospherical 
pressure, 28.6in , occurred on the Ist ; the greatest, 
30.25 in., on the 24th. The winds were frequently 
fresh to strong, and occasionally stormy. The 
uncertainty of weather forecasts from telegraphed 
data, even for a few hours beforehand, was made 





evident by a remark on the weather chart for the 
19th on the probable changes in the then pre- 
valent system, ‘‘there are at present no indi- 
cations of any decided change in the weather, 
but there is a tendency for barometrical pressure 
to become more uniform than of late.” Precisely 
the reverse happened, for the very same evening 
a severe cyclonic storm came upon the south-west 
of England, which by 8 a.m., the 20th, had its 
centre, 29.7 in., near York; at 6 p.m, it was in 
lat. 55 deg. N. long. 1 deg. E., 29.6 in.; at 8 a.m., 
the 21st, it had got westward to lat. 55 deg. N., 
long. 0, 29.4 in.; at 6 P.M. it was again east of 
Spurn Head, 29.6 in.; whence it travelled south- 
ward to Calais, 8a.mM., the 22nd, 29.6 in. <A 
thunderstorm occurred over north-west Scotland 
on the 10th, anotker over south-east England on 
the 24th. Aurora was seen in the north of Scot- 
land on the 3rd, 4th, and 9th. At 8 a.m, the Ist, 
1.2 in. of rain was measured at Sumburgh Head ; 
the 9th, 1.08 in. at Valentia ; the 15th, 1.14 in. at 
Aberdeen ; the 20th, 1.22 in. at Scilly; the 21st, 
1.43 in. at Leith, 2.19 in. at Aberdeen, the 22nd, 
1.34 in. at Aberdeen. 

Reckoning by the weather notations, clear days 
varied between 13 in the east and 5 in the west ; 
overcast days between 18 in the west and 5 in the 
east district. Hence the prevalence of sunshine 
might be expected to increase from west to east. 
During the five weeks ending October 3rd, the 
duration of bright sunshine, estimated in _per- 
centage of its possible amount, was for the United 
Kingdom 36, Channel Isles 50, east England 46, 
south England 43, south-west and central England 
and south Ireland 38, north Ireland 33, north-east 
England and east Scotland 31, north-west England 
and west Scotland 29, north Scotland 22. 





NEW SOUTH WALES RAILWAYS. 

ProsPerity attends the working of the railways 
of New South Wales, and the annual report 
just issued affords further ground for satisfac- 
tion to the inhabitants of that colony in appoint- 
ing a Commission to supervise the operations of the 
Government railways. The report deals with the 
year ended June 30 last, and has therefore been 
issued with commendable promptitude, for which 
Mr. Eddy and his colleagues are to be commended. 
It reflects a satisfactory condition in trade, for the 
addition to revenue is the largest in any one year 
since the railways were inaugurated in 1855, notwith- 
standing that no new lines were opened during the 
year, and that the policy has been to reduce rates. 
Conditions for augmenting revenues, too, were not 
all favourable. ‘There, as at home, strikes and 
labour troubles affected traftic considerably for a 
period of the year; heavy floods had a similar 
effect ; and these, combined with the inadequate 
supply of locomotives, caused anxiety and difliculties 
in working. But withal there was an expansion 
of trafic to the extent of 13 per cent. over the pre- 
vious year. Expenses, of course, have increased, 
for there, asin the mother country again, coal was 
dearer, the loss in coal and other extra ex- 
pense being 30,000/. But still only one-half 
of the addition to revenue was absorbed, and, there- 
fore, the net profit is equal to 3.60 per cent. upon 
the total cost of the railways, which is nearly 10s. 
per cent. better than in the previous year. This 
result, however, is considerably below the return 
made to capital ten years ago—the maximum was 
reached in 1881 when the divisible profit was equal 
to 5.30 per cent. The decrease since then is due 
not so much to any shrinkage of the profits, as to 
the capital account having grown at a greater ratio 
than revenue. In ten years the gross receipts have 
increased 47.5 per cent. The working expenses 
were 51.12 per cent. of the total revenue ten years 
ago, and now they are 61.57 per cent., the newer 
lines being in districts which are not so populous 
as those served by the lines constructed at an 
earlier date. Besides the whole concern is now on 
a healthier basis from a financial point of view 
than formerly. The plant and permanent way is 
being renewed, and the rolling stock considerably 
augmented. The debenture capital, too, is being 
cleared off more rapidly. The cost per mile of rail- 
way open was 12,0031. in 1882 ; to-day it stands at 
14,5591. This, with the decrease in rates, accounts 
for the difference in the divisible profit. 

The length of line open is the same as last year ; 
but 153 miles are in course of construction. The 
extensions in recent years have not been at the 
same rate as early in the last decade, when in six 





years the system increased in length from 900 to 
2100 miles. There has during the year been a small 
increase in capital, bringing the total cost of the 
railways to slightly over 37} millions sterling, or 
14,5591. per mile open, which is about 2000/. more 
than a couple of years ago. A considerable part 
of the railway is of single line. By way of com- 
parison it may be mentioned that the capital per 
mile open in Britain is 44,710/., and the receipts 
per train-mile are not so great. But the expendi- 
ture is proportionately less, so that the net earning 
per train-mile was 26.79d. last year in Britain, 
against 32.75d. in New South Wales. Yet the 
return to capital is greater here by 10s. per 1001. 
In the colony the money is raised on debentures, 
the nominal value being nearly 29 millions, while 
the remainder is provided out of the funds of the 
colony. Debentures to the amount of 1,139,1751. 
have now been paid off, leaving only 27.84 millions 
standing. 

The revenue during the year, as we have already 
stated, shows a greater increase than in any previous 
year. The total is close on 3 millions, or to be 
precise 2,974,4211., or 341,400/. more than in the pre- 
vious year, equal to13 per cent. Since the Commis- 
sioners took over the railways in 1888 there has been 
a gain of nearly 30 per cent. But success in working 
is to be judged more in reference to the expen- 
diture and its relation to receipts, and here we 
find evidences of careful management. ‘The ex- 
penses have necessarily been increasing, but the 
ratio is not so great, for only one-half of the 
gain in the gross receipts on the previous year 
has been required for extra expenses in working, 
and as we shall presently show, the year’s ex- 
penditure has been taxed with a large number of 
‘*extras.” The expenses total 1,831,371/., or 
300,000/. more than in 1888. In other words, in 
three years 30 per cent. were added to revenue, 
while only 19.6 per cent. were added to expenses. 
The percentage of working expenses to the total 
revenue is 61.57, which, although less than for 
several years, is higher than it was ten years 
ago ; then, however, the lines were principally in 
populous districts. In Britain the ratio is 54 per 
cent. The gain in the net result is due in some 
measure to lesser train mileage, proportionate to 
traffic ; that isto say, while 13 per cent. were added 
to receipts, in the year the train mileage to earn 
this was but 5per cent. more. This has been acharac- 
teristic of the policy of the Commissioners, for while 
in three years they have added 30 per cent. to 
revenue, the train mileage has only increased 
25 per cent. This relative gain need not be at the 
expense of facilities. The net earnings per train- 
mile has therefore increased to 2s. 8d. as against 
2s. 5d. last year, and 2s. 3$d. in 1888, a gain of 5}d. 
in the three years. It is worth noting by way of 
comparison that in Britain the net receipts per 
train-mile were 26.79d. last year ; but this is due 
to the gross receipts being less, the expenses being 
31.82d. against 52.26d. in New South Wales. The 
earnings oneach mileof line open have also increased 
in three years, being now 1363I. against 1122/. in 
1888. The result’ is that notwithstanding heavy 
expenditure on relaying the lines, replacing rolling 
stock, supplying block system of signalling, improv- 
ing the stations, &c., and the increase of wages to 
the staff, the profit on working is 1,143,0501., 
which is 18.3 per cent. more than in the previous 
year ; and 49 per cent. more than in 1888. The 
increase in capital since 1888 has been 12.6 per cent. 
The return on capital expended in the construction 
of the railways is 3.60 per cent., or 4.11 per cent. 
on the total debenture capital outstanding. This 
is higher than for several of the preceding years. 


1887-8. | 1889-90. | 1890-1. 





| | 
— | 1881. 
Miles open Pe 995 1732 2114 2182 2182 

Train mileage —..'3,923,929 6,638,399 6,689,313 8,008,826) 8,410,421 


Earnings per train | 
mile ap --| 88.383d.  78.61d. | 78.90d. | 84.88d. 

| 
45.16d, | 52.72d. | 49.91d. | 52.26d. 

| 


a 82.34d. 
Working expenses | 
43.17d. | 25.89d. | 28.99d. 


54.91d. 


per train mile .. 
| 27.43d. 
| 


Net earnings per 
train mile <4 32.62d. 
Percentage of | 
working expenses | 
to earnings .| 51.12d. | 67.06d. | 63,26d. | 61.574. 
Interest on capital, | 
per cent. --| 5.307 | 
Total cost of con- | 
struction per, | 
mile open for, | 
trattic ..| 18,8682. | 12,6041. 
Earnings per mile! 
open «| 1,4520.| 11,2552, 
‘ ' ‘ 


66.(9d. 
| 
3.370 | 3.60 


2.862 | 3.176 | 


| | 
14,0087. 14,5591. 


1,209. | 1,3632. 


13,1142. 
1,1222, 


~ Analysing the revenue we find that of the total, 
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1,177,0371. were contributed by passengers, and 
1,797,3841. for the carriage of goods. Goods 
traffic, therefore, contributed 60.5 per cent. of the 
total, and passengers 39.5 per cent. In Britain 
the proportions last year were 52.81 and 42.94 per 
cent. respectively. Of the increase on the revenue 
for the year, 65 5 per cent. were for goods, and the 
remainder for passengers. In ten years pasenger 
traftic receipts have inoreased 141 per cent., and 
goods 88 per cent. ; but this is not at all in the 
same proportion to miles open and to the capital. 
The number of passenger journeys has increased in 
a greater ratio, having nearly tripled, while the 
tons of goods moved have increased 81 per cent. 
Passengers, we may assume, are travelling more 
frequently, and are paying less for their journeys. 
Of the increase on receipts for goods traftic, 
126,667. are from general merchandise, 46,6811. 
from wool, 19,1611. from live stock, 17,550l. from 
coal, and 14,7901. from other minerals. Hay, straw, 
chaff, and grain show a decrease of 75851. The 
quantity of wool carried amounted to 589,545 bales, 
an increase of 86,490 bales over the previous year. 
In consequence of the labour difficulties a large 
proportion of this traffic was concentrated into the 
months of November and December Jast, no less 
than 321,952 bales having been carried during those 
months. The wool traffic for the forthcoming 
season will doubtless be very heavy, as from a state- 
ment supplied by Mr. Bruce, the chief inspector of 
stock, it appears that, whilst a total of 52,107,634 
sheep and lambs were shorn in 1890, 55,986,431 
were returned as being depastured in the colony on 
the Ist of January last. The average weight of 
fleece is also expected to be greater this year. The 
following figures are interesting : 


— 1888. 1899. 1891. 








Number of passenger journeys ..; 15,174,115; 17,071,945) 19,037,760 
Goods tonnage aa ah ..| 8,331,671] 3,680,718} 3,686,998 





Live stock tonnage Pe ws 68,101 108, 232 115,851 

Train mileage ae xe 6,689,313} 8,003,826) 8,410,421 

Locomotives, number of .. 428 439 439 

Passenger stock, number of t 1,039 1,064 1,023 

Goods stock, number of .. “| 8,833 9,304 9,940 
| 





During the year 107 miles 68 chains of line have 
been relaid, A total of 140 miles 59 chains have 
been paid for out of working expenses during 
the past three years, as compared with 133 miles 
67 chains during the eight preceding years. 
The old way was laid with iron rails weighing 
70 lb. to the yard, and where chairs were used 
they were 25 lb. weight. The new road consists 
of 80 1b. steel rails, and where chairs are used they 
weigh 401b. each. The highest class ironbark is 
being used for sleeperson the mainline. Part of 
the material taken up is used for repairing other 
parts of the line and for sidings. The Commis- 
sioners strongly advocate the continuance of the 
policy of annually cutting outsome of the worstgrades 
on the trunk lines, of which there are a number 
near Sydney over which the bulk of the traffic has 
to pass. There are 25 milesof 1 in 30 and 1 in 33 
grades, and 185 miles of 1 in 40 and 1 in 42 grades. 
The work of interlocking the points and signals has 
made fair progress. The block telegraph system of 
working on both double and single lines is also 
being extended as rapidly as possible. It is hoped 
that in less than three months the whole of the 
southern mail line to Albury, a distance of 386 miles, 
will be worked under the absolute block system. 
80.51 per cent. of the stations and sidings along the 
same section of line have their points and signals 
interlocked, and the remaining places will be dealt 
with as soon as possible. Sutticient Tyrer’s tablet 
and Webb and Thompson’s electric staff instruments 
are now under order to enable the whole of the 
lines having much traflic upon them to be worked 
with this system. All the through and important 
trains are now fitted with electric communication 
bet ween passengers and guards. 

Several paragraphs deal with the recent trial of 
the Westinghouse and vacuum brakes, and results 
already published are repeated. Qn this subject 
the Commissioners say: ‘‘ We consider it due to 
the Vacuum Brake Company to say again that the 
performance of their brake was excellent, but for 
the reasons assigned, and looking at the merits of 
the Westinghouse brake in itself, we decided to 
adopt the latter. Looking at the great advantages 
to be gained to this country by having a continuous 
brake on the goods rolling stock, we shall urge for- 
ward the work of fitting the brake to the stock as 
rapidly as possible.” The expenditure upon the 


the past year, no less a sum than 187,217/. having 
been spent. This, says the report, is a strong 
illustration of the disastrous effect of allowing stock 
to run down to its lowest point, by having an 
insufficient number of engines, and also not main- 
taining them at a proper standard. 

A considerable increase in pay has been granted 
to the staff during the year, the total amount 
granted since October, 1888, amounting to a sum 
of about 100,000/. per annum. All the lowerranks 
of station officers and night officers have also had 
advances in pay, amounting toa total of 11,1267. per 
annum. The salaried staff, clerks, and officers in 
various grades in all departments have also received 
increases to the extent of 18,0001. The cost of the 
holidays given to the staff during the past year 
amounted to 63,0241. New lodging-houses for the 
drivers and guards have been erected at various 
places along the lines at a cost of 10,602I., and 
attendants have been appointed to look after the 
houses, bedding, &c., at an annual cost of 14361. 

It is noteworthy that of the 12,137,088 pas- 
sengers, and of the 234,687 season-ticket holders, 
not one passenger was killed by accident due to 
the management. Seven passengers were killed, 
but in each case the fault lay with the passenger, 
and was principally owing to carelessness or fool- 
hardiness. One employé was killed by a collision. 





THE NET PROFITS OF MANU- 
FACTURING INDUSTRIES. 

Some interesting data on the question of the 
relative remuneration of capital and labour em- 
ployed in manufacturing industries is given in a 
report compiled and issued by the Massachusetts 
Bureau of Labour. This bureau has rendered 
valuable services to economists in the dissemina- 
tion of accurate statistics on many points as to 
industrial economics, and certainly this report on 
the net profits in manufacturing industries is not 
the least important. It is a most elaborate document. 
The idea was to afford an indication of the rate of net 
profits derived in an aggregation of industries, and 
at the same time to show the relation of the different 
items of expenditure. Full data were got from 
10,013 establishments, representing 64 manu- 
facturing industries, and they represented 69.21 
per cent. of the total value of products manufac- 
tured annually in the State of Massachusetts. It is 
possible that objection may be taken to the finan- 
cial results in an American State being taken as a 
basis for assumptions regarding the financial results 
of—say British manufactories. In America capital 
enjoys the advantages which a high tariff gives ; 
but the gain is in some measure minimised by the 
better remuneration of labour, a benefit which 
again is partly nullified by the greater cost of living. 
For practical purposes, therefore, the comparison 
is probably not far wrong. 

Of the thousand establishments reporting, 92.39 
per cent. made a profit in the year under review, 
leaving 7.61 per cent. without profits. The pro- 
fitable concerns represent 81.22 per cent. of the 
capital invested and 88.77 per cent. of the goods 
manufactured. The unprofitable concerns seem 
therefore to have been large businesses having arela- 
tively greater production than the dividend-paying 
factories. The profit made was equal to 3.90 per 
cent. of the selling price of the goods, or 4.83 per 
cent. of the capital invested. The elements of cost 
of production have been discriminated to show what 
proportion is assigned to wages. Of the total cost of 
production 67.67 per cent. were absorbed by stock, 
including raw or manufactured materials, 1.98 per 
cent. were given in salaries, 25.66 per cent. in wages, 
.85 per cent. in rent, .64 in taxes, .38 in insurance, 
1.46 in freights, .28 in equipment, .93 in repairs, 
and .15 in other expenses. Wages, therefore, 
made up a fourth of the total cost of production. 
We now give the figures showing the relation of 
the cost of production to the selling price : Stock 
or materials, 58.91 per cent.; salaries, 1.73 per 
cent.; wages, 22.34 per cent.; rent, .73; taxes, 
.56 ; insurance, .33 ; freight, 1.27; new equipment, 
.24; repairs, .81; and sundry expenses, .13 per 
cent. These, therefore, make 87.05 per cent. of the 
cost of production, and the difference of 12.95 per 
cent. between the cost of production and the selling 
price is assumed as the gross profit. It is equi- 
valent to 16.01 per cent. on the capital invested, 
but from this certain deductions must be made, 
because in no concern can all the gross profits be 
taken out of the business. The deductions deter- 


about the same as those Mr. Holyoake allows in 
dealing with the question of profit-sharing in co- 
operative factories in a work we reviewed last week: 
5 per cent. interest on cash and credit capital, 10 
per cent. interest on the value of machinery, im- 
plements, and tools, and 5 per cent. interest on 
the selling price for selling expenses, losses, and 
bad debts. The latter is not included in Mr. 
Holyoake’s scheme, where the cash system is 
recommended ; but something is allowed to cus- 
tomers in lieu of advertisement. In practice, 
however, ready-money transactions are not always 
possible, so that the 5 per cent. for bad debts, 
&c., is not out of the way. The interest to capital 
would average 2.15 per cent. of the turnover, 
the depreciation 1.90 per cent., and the selling 
expenses, bad debts, &c., 5 per cent., making 
together 9.05 per cent. of the selling price. This 
leaves 3.90 per cent. of the turnover as an average 
net profit, which is equivalent to 4.83 per cent. 
on the capital invested. If the labour advo- 
cates had their ideas of profit-sharing carried out, 
they would give all of this to the labourer without 
reference to whether or not all this profit was 
earned by the employé, without determining the 
share due to the efficiency of the management in 
the economical purchase of raw material, the judi- 
cious manipulation of men, the care in finding a 
ready and good market, and without considering 
the relative margin of remuneration of the labourer 
and the managing partners. 

A consideration of the relative remuneration of 
management and labour enables some idea to be 
formed as to whether the demand on behalf of 
labour is well grounded. In private firms, each of 
over a quarter of a million employées, including both 
sexes and of all ages, received an average of about 
751. per annum in return for labour, while each of 
12,558 partners in private concerns, with an average 
investment of about 2220/., received an average 
net profit of 107/. for his investment and his labour. 
Taking limited liability companies, we find that of 
162,310 employées, including both sexes and all 
ages, each receives on the average 69/. annually in 
return for labour, while each of 30,697 shareholders, 
with an average investment of 1630/., receives an 
average net profit of 80/. in return for his money 
investment mainly, for few of them render per- 
sonal service. In other words, for every 1001. paid 
in net profits to the partner of a business, over the 
5 per cent. as interest on cash and credit capital, 
each workman receives 70.02/., while in limited 
companies for every 100/. paid in profit to the 
shareholders 87.861. is paid each workman. It 
matters not, of course, whether there be 10 or 100 
employées cach receiving 70l., the master gets only 
1001. It is therefore easy to conceive from these 
averages that the better paid men get much more 
than the partner for his work, for the financial risk, 
and for the care involved in management. 








THE IRON AND STEEL INSTITUTE. 

THE autumn meeting of the Iron and Steel In- 
stitute was held on Tuesday and Wednesday of 
this week in London and Woolwich under the 
chairmanship of the President, Sir Frederick Abel. 
It was, as will be remembered, originally intended 
to hold the meeting in Birmingham, but there 
appears to have been some hitch in the negotiations, 
a inusical festival or some function of that nature 
absorbing all the reception energies of the great 
midland town. It might be thought that, had Bir- 
mingham been anxious for the presence of the 
Iron and Steel Institute, dates could have been so 
arranged that music and metallurgy should not have 
clashed ; but, be that as it may, no invitation was 
sent, and the Council of the Institute had to make 
the best arrangement possible at a somewhat late 
hour. A London meeting is always popular with 
the members of an institution which bears a large 
number of provincial members on its roll. A 
Middlesbrough steelmaker may have no burning 
desire to visit the Black Country or a South Wales 
metallurgist to make a journey to Glasgow ; these 
trips can be accomplished in the way of business 
at any time without special excuse. But the 
metropolis is, of course, an important centre of 
business, and moreover has attractions other than 
those metallurgical, so that a zealous member of the 
Institute will make sacrifices to attend, even if 
those racrifices attain the magnitude of leaving 
his wife and family to enjoy alone the fag end of 
the annual holiday at a quiet seaside resort. Under 
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was an unusually large gathering on Tuesday last 
at Charing Cross and Cannon-street stations. A 
special train had been announced to leave the 
former station at 9.15 a.m., but it was found that 
one train was not sufficient for the purpose, and 
about 500 members ultimately travelled down to 
view the wonders of Woolwich Arsenal. 

The following is the list of the papers read: ‘* On 
the Constitution of the Royal Ordnance Factories, 
by William Anderson, D.C.C., F.R.S., Director- 
General of Ordnance Factories. ‘‘On the Mea- 
suring Instruments Used in the Proof of Guns and 
Ammunition at the Royal Arsenal, Woolwich,” 
by Captain Holden, R.A., Proof Officer, Woolwich. 
‘*Qn the Manufacture of Continuous Sheets of 
Malleable Iron and Steel direct from Fluid Metal,” 
by Sir Henry Bessemer, F.R.S.  ‘‘On Illustra- 
tions of Progress in Material for Shipbuilding and 
Engineering in the Royal Naval Exhibition,” 
by W. H. White, C.B., Director of Naval Con- 
struction. ‘‘On the Forging Press,” by W. D. 
Allen, of Sheffield. ‘*On the Elimination of 
Sulphur from Pig Iron,” by J. Massenez, of Hoerde, 
Germany. ‘‘Onan Undescribed Phenomenon in 
the Fusion of Mild Steel,” by F. J. R. Carulla, 
Derby. ‘‘The Metallurgical Department, Shef- 
field Technical School,” by B. T. Thwaite. Three 
other papers, which were on the original agenda, 
were not forthcoming. 

The first sitting was held in the theatre of the 
Literary Institute, which is situated within the 
precincts of the Royal Arsenal, and which was 
wholly insuflicient to accommodate the big crowd 
of members. Sir Frederick Abel, on taking the 
chair, made a few introductory remarks and then 
culled on Dr. Anderson to read his paper. Before 
proceeding to do this, Dr. Anderson, in his own 
name and that of the Secretary of State for War, 
welcomed the members to the Arsenal. The con- 
tributions of Dr. Anderson and Captain Holden 
were both read on Tuesday at Woolwich. There 
was no discussion on either of these, and as we 
publish Dr. Anderson’s paper this week, and pro- 
pose printing Captain Holden’s shortly, we need 
give no further notice of the sitting. 

The members were next conducted through the 
Arsenal. It would be manifestly impossible for us 
to give anything approaching an adequate descrip- 
tion of so vast an establishment in a notice such as 
this, even were we at liberty todo so. We were 
informed, however, before entering the Arsenal that 
to give a description of what was seen within the 
walls would be considered a breach of faith, and, 
as we tacitly agreed to these terms by forming one 
of the party of visitors, our readers will understand 
that we can give no description of this part of the 
proceedings. But although we are silenced in this 
respect there is no reason why we should not 
express our opinion asto the policy which prompts 
this desire for secrecy. The ostensible reason, of 
course, is that it is not to the interest of the State 
that the secrets of Woolwich Arsenal should be 
published abroad. So far as we are aware no steps 
were taken to exclude foreign members of the In- 
stitute, and it is impossible to think that anything 
could be learned from a casual inspection of the 
departments which would be news to any foreign 
government. Considering the way in which infor- 
mation is afforded to the representatives of foreign 
governments, the only motive we can assign for 
this fear of description is the dread of criticism ; 
and from what we seer of the manner in which 
work is carried on at some Government establish- 
ments, we are not sure that such a course is without 
reason. After all, Woolwich Arsenal is public 
property. Much was said on Tuesday about the 
great privilege and kindness in allowing the Iron 
and Steel Institute to go through the shops ; and 
it never seemed to strike any of the tax-paying 
members that they were only looking at what 
belonged as much to themselves as to the officials 
of the establishment, or even tae Secretary of State 
for War himself. 

On the following day, Wednesday, the members 
assembled at 10 o’clock in the theatre of the 
Institution of Civil Engineers, Sir Frederick Abel 
again occupying the chair. The first paper taken 
was that of Sir Henry Bessemer on 


Tue Manvuracture OF [TRON AND STEEL SHEETS 
DIRECT FROM Fiurp Merat, 

Sir Henry read his own paper throughout, and 
appeared in excellent health and spirits. It is 
hardly necessary to say that he received a very 
enthusiastic reception upon rising. We publish 





Sir Henry’s paper in full this week and may there- 
fore at once proceed to the discussion. 

Mr. Spencer, of Newburn, was the first speaker. 
He said he was glad to hear that one of our own 
countrymen had put forward this suggestion, of 
rolling continuous sheets of metal from the fluid 
state, so long ago, and had recorded his labours in 
so effectual a manner. About six or seven years 
before a German engineer had called on him, and 
had suggested a process very similar, there being, 
however, a water pipe running through the bath 
to help in cooling the molten metal to the proper 
state for rolling. Mr. Spencer did not take the 
matter up, however, as his rolls were too far from 
the furnace, and to alter them would have necessi- 
tated considerable work. He had learned that 
the process had since been carried out in Ger- 
many with success, and also in the United States, 
and he was informed that not much difliculty was 
experienced in carrying on the work. For his 
own part he considered the matter well worth 
attention, and no doubt some mechanical difficulties 
which might be foreseen would be overcome. 
Otherwise he saw no reason why the process should 
not be brought into use. It had been objected 
that in passing the metal through the rolls, in the 
manner described, not enough work was put on 
it to produce the qualities desirable ; but it was 
now recognised, the speaker said, that it is not 
work which improves steel so long as other matters 
are properly attended to. Day by day steel articles 
were produced by casting, and no hammering at all 
was done to them. Hundreds of cranks had been 
made in this way at his works and had passed 
every test required. He had arrived at this success 
by the study of crystallography and the application 
of its principles, and from the knowledge he had 
gained he had no doubt that the rolling process now 
suggested would be perfectly successful. He hoped 
therefore that this new Bessemer process, which 
too is so old, would receive the attention of the 
members of the Institute, as he was assured it 
afforded a great opening. 

Mr. Cowper referred to the trough which Sir 
Henry proposed to use in distributing the fluid 
metal on the rolls, which trough is pierced at the 
bottom with holes—referring to this feature the 
speaker thought that there was danger of the holes 
becoming stopped up. It may be pointed out that 
the trough illustrated by the author is similar in 
principle to that used in the Ellis process of making 
compound armour, and is found to act well. The 
speaker also thought that a method of cooling the 
metal should be adopted so that the rolls might 
be run faster and more work could be put on the 
metal. 

Mr. W. D. Allen, of Sheffield, said that there 
were no mechanical difficulties which could not be 
overcome. He had assisted at the first experi- 
ments with rolling glass described by Sir Henry, 
and they were then perfectly successful. Mr. 
Chance had come down from Birmingham to see 
them, and he was so delighted that he had insisted 
on having a supper that evening and inviting all 
who had taken part in the experiments, which the 
speaker very well remembered. Mr. Allen had 
been present at the experiments with iron, also 
described in the paper, but then they had 
not met with quite the same amount of suc- 
cess, as there had been difficulty in pouring 
the metal quite evenly, and so the sheet was of 
varying width. The metal, however, was per- 
fectly good throughout. He was glad Sir Henry 
had brought this forward, as it promised well for 
practical application. 

Mr. Snelus said that Sir Henry had often 
talked to him about this continuous process of 
making steel sheets, and he, the speaker, would 
have taken the matter up in a practical way 
had he not been otherwise engaged. The 
matter was another illustration of Sir Henry 
Bessemer’s fruitful brain and his aptitude for 
mechanical device. It was well known that the 
hydraulic machinery for working the Bessemer 
process was practically the same in principle at the 
present day as when Sir Henry left it. The wonder 
was why this continuous rolling from the fluid 
metal had never been worked commercially, seeing 
that Sir Henry Bessemer had shown the world 
how to do it over forty years before. The 
speaker could only suppose that because the ex- 
piration of Sir Henry’s patent had made it public 
property it was worth no one’s while to take 
the matter up. Sir Henry had produced a sheet of 
metal made in the way described, so there was 





no doubt that the thing was practicable, and there 
could also be no doubt as to the cheapness. The 
speaker wished to put the matter in another light. 
He had never yet broken an ingot in which there 
were no cavities or cells, either caused by the evo- 
lution of gas or by contraction in cooling. Again, 
ina big ingot cooled slowly there must be big 
crystals, and therefore the plane of cleavage would 
be more defined. If this process were carried 
out there would be no evolution of occluded 
gas and also no contraction cells, and there- 
fore the sheets produced would have more 
durability and higher tensile strength than 
those made by the present method. Mr. Snelus 
was of opinion that the process would be carried 
out with success, and he hoped it would bring some 
help to the tinplate makers, who were working at 
so much disadvantage owing to the action taken on 
the other side of the Atlantic. 

In replying to the discussion, Sir Henry Bessemer 
said that the objection that not sufficient work 
would be put on the plates in this process of 
manufacture required further consideration. Mr. 
Cowper thought that for this purpose the molten 
metal should receive a preliminary cooling and the 
rolls be run faster. Persons who were not accus- 
tomed to deal with steel could not well appreciate 
how quickly a thin body of molten metal parts with 
its heat and passes from the fluid to the solid state. 
He instanced the fact that a splash of liquid steel 
against the side of an ingot mould would always 
leave a part of the metal adhering, although the 
contact was but momentary. The ingot mould, 
however, was not nearly such a good conductor of 
heat as the clean surface of the rolls with the water 
circulation. Taking these facts into consideration 
he thought that a ?-in. plate could be rolled in the 
way described. He would remind the audience 
also that it was proposed to use rolls of large dia- 
meter. It would, of course, be understood by those 
present that a smaller diameter of rolls would tend 
more towards the dispersion of metal, but if the 
diameter were large, so that the surfaces approached 
more nearly towards parallelism, the force exerted 
was almost wholly of a pressing and squeezing 
nature, and the metal would not, therefore, be 
elongated or dispersed as in small rolls. Sir Henry 
agreed with Mr. Spencer that under proper condi- 
tions metal could be produced without work being 
put on it and be as good as if worked. A 
mechanical difficulty in the process he had described 
would be the cooling of the metal against the 
flanges which were provided at the end of the rolls 
to prevent the fluid steel from running off, but 
with the pierced trough, illustrated, the distribution 
could be so graduated that the metal would not run 
off. There were other points into which he had 
notentered. Atfirsthe had only proposed describing 
what he had done so many years ago, but when he 
came to write the paper he could not help suggest- 
ing means for overcoming the difficulties that he 
foresaw would arise in bringing the crude and ten- 
tative experiments into practical shape. When he 
got to a certain point he found that there were so 
many things requiring attention that he feared to 
make the paper too long, and therefore broke off, 
determining to leave the matter where it was and 
trust to others to add those details in the arrange- 
ment of mechanism which were obviously necessary. 

Mr. W. H. White next read his paper on 


SHIPBUILDING AND ENGINEERING MATERIAL 
AT THE Roya Navat EXxuIsirion, 


This contribution was an excellent example of how 
much one thoroughly acquainted with a subject can 
make out of somewhat unpromising materials. To 
write notices of exhibition exhibits is generally a 
most wearying task, and we have had examples in 
the past how thoroughly dull and unprofitable 
papers describing a group of subjects in show cases 
may be made. Mr. White, however, was able, 
from his long acquaintance with the practical uses of 
shipbuilding material, to show what great advances 
are illustrated by the exhibits at Chelsea, and 
his paper was listened to with interest from 
first to last. A short discussion followed, the only 
point worth noting being the suggestion thrown 
out by Sir Henry Bessemer that additional strength 
for rivetting plates might be secured by making 
the edges thicker, and this might easily be 
secured by means of the fluid process of rolling 
above described. The suggestion of making plates 
with thickened edges is, however, not in itself 
novel ; such plates were used on the Midland Rail- 
way many years ago, 
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Tue Foraine Press. 
Mr. W. D. Allen next read his paper (which we 


print in extenso on another page). 
not followed by any discussion. 


This paper was 


PHENOMENON IN THE Fusion oF Mid STEEt. 


Mr. Carulla’s paper was taken next. This we 
shall print at an early date and will therefore at 
once proceed to the discussion. 

Mr. James Riley, on the invitation of the Pre- 
sident, rose, but said he had no remarks to make 
beyond the fact that the points brought forward 
by the author were not new, but that some delicacy 
had been felt by steelmakers in making them known, 
as it was not thought desirable to publish abroad 
their difticulties. 

Mr. Snelus said that the phenomenon referred 
to by the author had a simple explanation. Mr. 
Carulla had explained that the interior of a piece 
of mild steel may be raised to the fusing point, 
whilst the outside remains in a solid state. The 
reason for this appeared to be, the speaker said, 
that the outside became decarburised and the inside 
was therefore in a more fusible state. He did not 
think it was a case of liquation for he had met with 
a somewhat similar case at Dowlais. He had been 
engaged in raking out a cupola when he came across 
what appeared like pigs. They proved to be askin 
of metal filled up with graphite. He could 
not say whether there was any silicon as 
he unfortunately made no analysis. Another 
speaker, whose name did not transpire, said 
that in South Wales he had met with instances 
in which billets with blooms had been placed in a 
heating furnace and holes had resulted which were 
large enough to contain one’s fist. These did not 
appear to be formed by gas, but seemed to him to 
be entirely a case of liquation due to imperfect ad- 
mixture. Such cases were, however, rare. 

Sir Lowthian Bell, who spoke from the table and 
was imperfectly heard, was understood to attribute 
the cause of the phenomena described by the 
author to the action of carbonic oxide. He pro- 
ceeded to illustrate this by the failure of some 
bricks in a gas flue. 

Mr. Galbraith thought that the phenomenon 
might be explained in a variety of ways. If steel 
were first melted the outside might become decar- 
burised. There was alzo the effect of liquation, and 
in addition steel at high temperature would absorb 
infusible oxide. Taking these three matters into 
consideration, he thought the explanation might be 
very simple. 

Mr. Carulla, in replying to the discussion, said 
that the object of the paper was to bring forward 
discussion, and in addition to this he was of opinion 














that any out-of-the-way or unexplained phenomena 
should be made public, as it was never known what 
light it might throw on other subjects. 


ELIMINATION oF SULPHUR FROM Pia Iron. 


Mr. Massenez’s paper was the last read and dis- 
cussed at the meeting. In this paper, which we 
shall publish in full at an early date, with the neces- 
sary illustrations, the author describes an apparatus 
for mixing pig, 70 to 120 tons taken from various 
furnaces being operated upon at atime. The sul- 
phur is removed by the fact that if sulphuretted 
pig iron, poor in manganese, be added ina fluid 
condition to manganiferous molten pig iron poor in 
sulphur, the metal is desulphurised and manganese 
sulphide slag is formed. 

The discussion was opened by a gentleman from 
the Edgar-Thomson Works, Pittsburg. He said 
that he had had considerable experience of the mixer 
and found great benefit from its application although 
he did not use it for the same purpose as 
described by the author. The chief benefit was 
found by the blast furnace manager, who no longer 
went in fear of his life from the steel works 
manager because he did not send in regular pig. 
By the use of the apparatus he could mix bad metal 
with good, and so a regular product was obtained. 
The speaker considered that it was entirely owing 
to the mixer that they had attained such excellent 
practice at the Edgar-Thomson Works. As to 
desulphurisation, he had lately visited the Hoerde 
Works, and had there ample nasal confirmation of 
the efficacy of the process, for he had been almost 
choked by the sulphur fumes. At the Edgar- 
Thomson works they had no trouble from sulphur, 
or either from excessive silicon, and indeed the 
removal of silicon was bad. 

Sir Lowthian Bell said that he had had experi- 
ence with the mixer and found great advantage from 
its use. It was quite true that a certain amount of 
silicon disappeared, but this was fully accounted for. 
The value of the invention was great, especially in 
Germany, where so large a proportion of steel was 
made by the basic process. The reason for this, of 
course, was that the ore that could be used for basic 
make was so plentiful, and that was why the process 
had taken root so much more readily. It might be 
that the price of hematite ore would go up to such an 
extent that basic steel would be produced far more 
largely here. -Another thing that tended to hasten 
the introduction of the process was that the slag 
could be used for manurial purposes. 


the author. 





was thought experiments were necessary to find 
out that sulphur can be eliminated in presence of 
manganese, and it seemed to him as if the process 
were simply devised to do away with the cupola, as 
it was only necessary to use in the cupola a manga- 
niferous iron, and the same result would be attained. 
There was, however, attendant upon the process 
described by the author a serious danger, as if 
anything went wrong in the steel works there would 
by a vast mass of iron not able to be used and 
cooling. In the cupola, tov, it was possible to 
work with a higher silicon pig. 

Sir Lowthian Bell said he must ask to correct an 
erroneous impression that might be formed upon 
the last aa ns remarks. The danger of iron 
cooling in the mixer was but a bugbear, for if any 
calamity, such as Mr. Galbraith suggested, did occur 
it would be easy to run the molten iron into pig. 
In addition to this there were in most works at 
least two converters, so if one went wrong the 
other would be available. As to melting pig in the 
cupola there was a loss of $ cwt. per ton due to the 
process, besides coke, labour, &c., which would 
bring the cost up to 2s. 6d. per ton. The cost of 
mixing in the apparatus described had been set 
down by his manager at 1d. per ton, but putting it 
at 2d. there was still a balance of 2s. 4d. per ton in 
favour of the mixer over the cupola, and this 
amount would be a handsome profit in the present 
day. 

Mr. Snelus had seen the mixer in operation and 
agreed that to be worked at the best advantage it 
must be of large size. He himself had proposed 
such an apparatus many years before. He was 
surprised that Mr. Galbraith should support melt- 
ing pig in the cupola, and he agreed with Sir Low- 
thian Bell that it would be a happy thing to get rid 
of sulphur without paying 2s. 6d. a ton for melting. 
Mr. Hadfield said that in his experiments he had 
found that manganese did not reduce sulphur. It 
was true he was working with an alloy of man- 
ganese, and this might make a difference when pig 
iron was used, but still his experience in this respect 
was not quite parallel withthat of the author. Dr. 
Percy had pointed out the effect of manganese 
many years before in his researches at Carron, and 
what he said corroborated the author. 

The remaining three papers on the list were not 
forthcoming, but in their place a paper had been 
sent in, describing 


Tue Meratiurcic DEPARTMENT AT THE 
SHEFFIELD TECHNICAL SCHOOL, 
which had been prepared by Mr. B, H. Thwaite. 
This paper was read in very brief abstract. The 
author described the various departments, includ- 
ing the 25-cwt. open-hearth steel furnaces, the 
50-ton testing machine, the iron foundry, the hy- 
draulic department, the hydraulic ingot breaker. 
the fuel generating plant, and the liquid fuel 
injectors. No discussion followed. 
The meeting was after this brought to a close with 
the usual formal proceedings. 





NOTES. 

Torrepo Boat Stations anp Coast Derence. 

Ir may be remembered that some time ago it was 
proposed to distribute in small stations around the 
coast of France eighty-eight torpedo boats sup- 
ported by twelve larger vessels, and after much dis- 
cussion the Minister of Marine has made a conces- 
sion and has agreed to the proposal to have four 
stations instead of a dozen or so. He has decided 
that in consideration of the importance of Dunkirk, 
from a geographical point of view, and from its 
nearness to Cherbourg, there should be placed 
there a group of eight torpedo boats, with the neces- 
sary plant in workshops having a staff of trained 


artificers, so that the boats may always be 
ready for immediate service. At Bastia, in 
Corsica, a similar establishment is to be set 


up, with ten torpedo boats, while Algiers and 
Tunis will each have a dozen boats. The compro- 
mise is regarded as satisfactory. The chief objec- 
tion to the original scheme was the cost of having 
small establishments at every station, which would 
be necessary were all the torpedo boats to be ina 
position to operate against the enemy at all times, 
and also the cust of having crews and artificers for 
each little station, so that the torpedo boats might 


Mr. Stead gave instances of experiments he had | be kept in good order by frequent manipulation, 
made, which supported the views put forward by | and by the different parts of the delicate machinery 


being always in repair. A moveable staff to run the 





Mr. Galbraith was much surprised to find that it | boats at the different stations in turn was con- 
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sidered undesirable. M. Barbey’s scheme insures 
the primary advantages at the minimum of cost, 
for instead of adopting the method of retaining all 
the torpedoes in the naval arsenals, and therefore 
keeping them at long distances from possible 
scenes of action, he has grouped them so that four 
staffs will be sufficient in times of peace. 


CompressepD AiR SuppLy To THE Town or 
OFFENBACH. 

This industrious little town is near Frankfort- 
on-the-Main, where the International Electrical 
Exhibition is now in progress. It has just com- 
pleted and started an interesting air supply, similar 
to the much larger enterprise at Paris. This is the 
first town in Germany where an arrangement of 
this kind has been inaugurated, and the air is chiefly 
used for small motive powers. The work has been 
executed by the firm of A. Riedinger, of Augs- 
burg, and they have now, we believe, in hand the 
erection of another complete plant for a town in 
Switzerland. At present there are about 23,000 ft. 
total length of cast-iron main, with twenty-six 
valves, about 5000 ft. of 1 ft. diameter, 5000 ft. of 
3 in. diameter, and 13,000 ft. of 4in. diameter. 
The joints are all made with india-rubber rings. 
This network of pipes, after being laid in the 
streets, was tested with the following results: 
With a pressure of 6} atmospheres kept up for 
seventy hours, the loss per hour was only 1.99 
cubic metres, or 0.028 cubic metres per hour per 
kilometre. The pumping station is a handsome 
building lighted by electricity, and containing the 
steam compressors, boilers, air reservoirs, &c. The 
air compressor is kept up to 6 atmospheres, and at 
the time of our visit the engine was running very 
regularly and well. ‘The steam engine is of the 
compound horizontal side-by-side type. It is con- 
densing, and has two cranks with a flywheel between 
them. The steam expands, as usual, in two cylin- 
ders, but the novel feature is that the airis com- 
pressed in two other cylinders, which are placed 
tandem, one after each steam cylinder. The first 
compresses air up to 2 atmospheres, and the second 
completes the pressure up to 6 atmospheres. A 
special arrangement cools the air in the cylinders 
and in the receiver between them, by means of 
water jets. The efficiency of the whole machine is 
estimated at 87 per cent. The steam cylinders are 
about 22 in. and 32 in. in diameter by 3.28 ft. 
stroke ; the air cylinders are about 16 in. and 24 in. 
in diameter, and have the game stroke, as each air 
piston is worked direct by rods from the back of 
the corresponding steam piston. The engine is 
said to consume 15} lb. steam per indicated horse- 
power per hour. The most remarkable feature is 
the high speed attained by the air pumps, viz., 75 re- 
volutions per minute, or equal to 490 ft. per minute. 
Altogether it is a most complete and interesting 
installation. 


Exectric Morive Power For Street Ratiways. 

At the recent meeting of the Street Railway 
Association of the State of New York, Mr. J. N. 
Beckley read an interesting paper on the above 
subject. The electric railway, according to Mr. 
Beckley, can be put up and profitably worked 
in small towns where a cable line would not pay. 
But if an electric line is to pay it is, he states, 
necessary to use overhead wires, and hence small 
communities have to take their choice between 
the slow-moving horse car and the unsightliness 
of the overhead conductor. No objection on ac- 
count of possible danger can, Mr. Beckley states, 
be urged against the overhead wire, as the voltage 
used is too low to be dangerous. In the States 
the prejudice against the overhead system is giving 
way all along the line. At the present moment 
there are more than 3000 miles of line in the 
Union, in 300 cities worked electrically, and in 
the main with a profit to the companies operating 
them. The line which has most experience in the 
work is said to be the West End Street Railway 
Company, of Boston, whose returns per car-mile 
for the months of April, May, and June of this 
year show the following results : 

Expenses. 
Electric. Horse. 


cts. 
21.75 


Earnings. 
Electric. Horse. 
cts. cts. 
34.05 31.77 
May ... 22.36 24.04 $3.43 34,22 
June... 20.37 23.52 42.71 36.82 
When itis further stated that the electric cars are 
run on the longest and least remunerative routes 
the showing in favour of the electric working is 
still further emphasised. Mr. Beckley points out, 


cts. 
April... 24.54 





however, that to earn a profit the electric roads 
must be properly constructed and efticiently 
managed, as an incompetent attendant may easily 
send a large proportion of the plant to the scrap 
heap. In order to provide against a breakdown 
Mr. Beckley advises that the plant at the generating 
station should be divided up into three or more 
units, rather than to have to depend entirely on one 
engine or dynamo. ‘The rails should weigh at least 
62 lb. per yard of girder section and 52 lb. of 
T section, and the joints should be carefully made, 
as cheap construction here proves false economy 
in the end. 





THE DELAWARE STATE BUILDING AT 
CHICAGO. 

THE little State of Delaware has lost no time in 
subscribing its loyal adherence to the Columbian 
World’s Fair at Chicago; it has contributed hand- 
somely, in proportion to its size, the first vote being for 
10,000 dols., to be followed by 15,000 dols. more at 
the next session of the Legislature. It will occupy a 
position in the Exhibition buildings, but its head- 
quarters will bein the space allotted in Jackson Park 
to the different States. We publish on page 425 a view 
of the Delaware building to be erected wholly of 
Delaware materials, and to be finished in native woods. 
The building, which is very picturesque, will measure 
58 ft. by 60 ft. and will cost 7500 dols. The architect 
is Mr. E. L. Rice, of Delaware. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Markt.—As last Thursday was 
observed as the autumn holiday in the Glasgow district 
there was no meeting of the ‘‘iron ring.” On Friday 
morning the market was in a pausing condition, the 
recent purchasing having, apparently, satisfied the 
requirements of speculators and consumers for a short 
time. Satisfaction was expressed with the general 
statistical position, local consumption being more 
active, and exports increasing in volume. Scotch 
hematite warrants receded 2d. per ton in price, and 
Cleveland iron 1d. r ton. There was practi- 
cally no change in the afternoon. Hematite iron 
changed hands at 50s, 54d. per ton one month, but no 
business was reported in respect of Scotch or Cleveland 
warrants. The returns from Middlesbrough received on 
Monday morning were considered favourable, but they 
did not exert much influence on the pig-iron market. 
Both Scotch and hematite iron were flat, but Cleveland 
was rather steadier. Business was much more active in 
the afternoon in hematite iron, of which some 10,000 
tons changed hands. The tone, too, was rather better 
all round. There were no dealings reported regarding 
Scotch iron. The settlement prices at the close were— 
Scotch iron, 47s. 14d. per ton; Cleveland, 40s. 6d.; 
hematite iron, 50s. 14d. per ton. The tone of the 
market was distinctly flat on Tuesday forenoon, while 
there was at the same time a fair amount of business done 
in hematite iron, which would now appear to have 
replaced Scotch iron as aspeculative medium. <A depress- 
ing effect was produced by the report from Barrow upon 
the smaller holders of hematite iron, of whom there 
appears to be a fair number in the market at the moment. 
The price of that variety of iron lost 34d. per ton and 
Cleveland lost 2d. per ton. No business took place in 
Scotch iron. Further depression characterised the pro- 
ceedings in the “‘ring” in the afternoon. Hematite iron 
was specially flat, the last price making a fall of 10d. per 
ton on the day. A large amount of business was done. 
No support was extended to the market, while there 
appea to be a number of holders anxious to realise. 
Cleveland and Scotch iron also suffered, the former de- 
clining in price 6d. and the latter 14d. per ton. At the 
close the settlement prices were—Scotch iron, 47s. per 
ton; Cleveland, 40s.; hematite iron, 49s. 14d. per ton. 
There was a somewhat better feeling in the market this 
morning. Cleveland and hematite pigs changed hands at 
an improvement of 14d. per ton on the finishing prices of 
yesterday, and Scotch iron was 4d. per ton better. Hema- 
tite iron improved _“ per ton more in the afternoon, but 
no business in Cleveland or Scotch iron took place. The 
following are prices of a few special brands of makers’ 
No. 1 iron: Calder, Summerlee, Gartsherrie, and Lang- 
loan, 57s. per ton ; Glengarnock (shipped at Ardrossan) 
57s. 6d.; Coltness, 58s.; Shotts (shipped at Leith), 
59s. ; Carron (shipped at Grangemouth), 61s. 6d. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 9798 tons, as compared with 11,260 tons in 
the corresponding week of last year. They included 350 
tons for the United States, 1150 tons for Canada, 200 tons 
for South America, 185 tons for India, 335 tons for Aus- 
tralia, 465 tons for Italy, 2170 tons for Germany, 300 tons 
for Holland, smaller quantities for other countries, and 
4513 tons coastwise. The number of blast furnaces in 
actual operation is still 75, but as compared with only 
69 at this time last year. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores stood at 500,385 
tons yesterday afternoon, as against 500,308 tons yester- 
day week, thus showing for the week an increase amount- 
ing to 77 tons. 

Imports of Spanish Iron Ore into the Clyde.—The land- 
ing of Spanish iron ore at Glasgow, Greenock, and Port- 
Glasgow for the month of September amounted to 26,050 
tons, a decrease of 14,140 tons as contrasted with the 
imports for September last year. For the three-quarters 





of this year the falling-off shows the large total of 226,570 
tons, or 55 percent. This large decline was the result of 
the strike of iron furnacemen and the blowing out of the 
Scotch iron furnaces in October last year. Evidently the 
import trade in iron ore has not yet recovered. For the 
quarter comprising October, November, December last 
year the decline amounted to 79,391 tons, the first quarter 
this year to 85,159 tons, the second quarter to 99,269 tons, 
and last quarter to 42,079 tons, making a total over the 
twelve months past of 305,898 tons. The returnsspecially 
compiled show the steady progress since 1887 down till 
September last year, and the severe check thereafter : 
Month. Three Quarters. 
Vessels. Tons. Vessels. Tons. 
20 4 =26,050 141 185,268 
40,190 282 : 
249 
250 


1891 
1890 
1889 
1888 ‘ 
1887 20 253 = 316,322 
1886 22 2 8=25,423 188 224,751 


Finished Iron and Stcel.—The makers of ‘finished iron 
and steel are now well employed, and the recent orders 
for plates, bars, angles, tubes, and steel castings will make 
business active till the winter is over. The advance 
of 2s. 6d. to 5s. per ton made all over on manufactured 
iron has somewhat checked new business, but it is ex- 

ted that some more good orders will shortly be placed. 
here is now a much better feeling in the steel trade, and 
a considerable amount of miscellaneous work is being 
given out. The prices of steel are—angles, 51. 17s. 6d. to 
6l. per ton; ship-plates, 6/. 10s.; bars, 6/. 15s.; boiler 
plates, 7/. 5s. per ton—all less 5 per cent. discount. 


The Coal Trade.—The coal trade of Lanarkshire is 
decidedly active, and on ’Change to-day splint coal was 
very firm as the best rates of last week. Main and ell 
coals were steady, with a good demand. The higher 
qualities of steam coals are a shade easier in price. Most 
of the coalmasters have now intimated an advance of ls. 

r ton on household coals to the domestic consumers. 

here are still some firms who consider the advance inex- 
pedient, and, from what has transpired, it does not appear 
to have been fully obtained. Much talk was caused by 
the intimation received from Fife that the coalmasters 
there have to-day reduced the price of shipping coal 6d. 
per ton, now quoting 8s. 6d. f.o.b., with an additional 
rebate of 6d. per ton on shipments to Cronstadt and the 
Mediterranean ports. This reduction, it was felt, would 
tell against our market abroad. ‘T'o-day’s prices at Glas- 
gow Harbour are as follows: 


30 
25 
50 


f.o.b. per Ton, 
s. d. a. Gs 
Splint 
ain coal ... 
Steam 
Ell ... 


There has been an increased demand for coal at all the 
Ayrshire ports, and this has caused greater firmness in 
prices. Anattempt has been made in Ayrshire to advance 
the price of house coals, but not being general it has not 
been persisted in. Prices are as follow, f.o.b.: House 
coal, 8s. 6d. to 9s. per ton: steam coal, 6s. 6d.; triping, 
6s. 6d. per ton. There is still no demand for dross, 


Coal Shipping Trade at Burntisland.—During the year 
which closed at the end of September, the amount of coal 
ac ge at Burntisland was 684,177 tons, as compared 
with 704,904 tons in 1889-90, so that there was a decrease 
amounting to 20,727 tons, which was largely due to the rail- 
way strike between the end of December and the month 
of February. Much of the coal shipping trade that used 
to be done at Burntisland is now done at Methil. 


Supplying Water at High Pressure.—The Glasgow 
Corporation Water Committee having learned that a 
company was about to be formed in Glasgow for the pur- 
pose of supplying pumped water at a pressure of from 
750 Ib. to 1000 1b. per square inch for lifts and other 
hydraulic purposes, they have recommended that any 
application by the company to Parliament for powers 
should be opposed. 


Additional Shipbuilding Orders. — Messrs. Robert 
Duncan and Co., Port-Glasgow, have contracted with 
the Lyle Shipping Company, of Greenock, to build a 
four-masted steel sailing ship of 2000 tons register, with a 
carrying capacity of 3500 tons. This is the second order 
from the same company within a few weeks. It is stated 
that the Glasgow and South-Western Railway Company 
have specifications out for five river steamers, three ot 
which are to be very fast boats. The Grangemouth Ship- 
building Company have just contracted to build two steel 
— each of 2650 tons, tu the order‘of a Hamburg 

rm. 

Further Dredging of the Clyde.—At yesterday’s monthly 
meeting of the Cylde Trustees it was resolved to authorise 
an important scheme of dredging of the Clyde, the aim 
of which is to make the depth of the river as uniform as 

ssible. For thisa new powerful dredger, with suitable 

opper barges, will be required. 


Contract for New Gas Tank.—A contract for the largest 
gasholder tank ever constructed in Scotland has just been 
laced by the Glasgow Corporation Gas Committee with 
fr. Robert M‘Alpine, a well-known local contractor. 
The tank is to be 240 ft. in diameter, 45 ft. in depth, 
and it is to contain a three-lift gasholder having a capa- 
city of between 5,000,000 and 6,000,000 cubic feet. 


Gas Coal Contracts.—Contracts for nearly 150,000 tons 
of splint and cannel coals have just been settled by the 
contracts committee of the Glasgow Gas Trust. The great 
bulk of the coals required for the current financial year 
was purchased in the month of June. The new purchases 
have been made on somewhat favourable terms, 
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NOTES FROM THE SOUTH-WEST. 

The ‘* Phebe.” —On Saturday the second-class cruiser 
Pheebe was taken outside Plymouth breakwater for what 
proved to be the final trial of her engines under forced 
draught. The vessel realised a grand total of 7535 horse- 

ower, and attained an average speed of 19 knots. The 

Rmcnenee obtained exceeded the contract by 35, and it 
was estimated that the vessel would obtain nearly 20 
knots per hour under more favourable conditions, or with 
increased air pressure. 


Taf Vale Railway.—Mr. Arman Beasley has been 
appointed general manager of this undertaking. Mr. 
Beasley is about fifty years of age. He entered the ser- 
vice of the Great Western Railway Company at Wolver- 
hampton in 1857, and subsequently removed to Padding- 
ton, where he became principal assistant to Mr. Grierson, 
the then general manager of the Great Western. 


Cardiff.—The demand for steam coal has fully equalled 
current expectations ; the best qualities have been making 
13s. 6d. to 13s. 9d., and secondary descriptions 12s. 9d. to 
13s. 3d. per ton. The house coal trade has been quiet; 
No. 3 Rhondda large has made 12s. 6d. to 12s. 9d. per 
ton. Coke has shown little improvement, foundry qua- 
lities have made 18s. 6d. to 19s. ; and furnace ditto, 
17s. to 17s. 6d. per ton. There has been a fair demand 
for patent fuel. The iron ore trade has exhibited firm- 
ness. 


The ‘* Edgar.” —The cruiser Edgar was undocked at 
Devonport on Monday, and will shortly undergo her first 
preliminary trial of engines. The contract trials will 
take place in about three weeks at Stoke’s Bay. The 
Edgar will require 800 tons of baliast to bring her down 
to sea-going trim. 

Cufarthfa.—The steel works at Cyfartha are employed 
in making tin bar, and have sufficient orders on hand to 
occupy them for a considerable period. 

Water Supply of Llanelly.—A committee of the Llanelly 
Local Board has decided to proceed with a reservoir 


above that at Cwmlliedi. The committee also decided | h 


to recommend that a new 24-in. main should be forth- 
with laid from the Cwmlliedi reservoir. 


The ‘‘ Sirtus.”—Mr. Crocker, Naval Constructor for 
the Admiralty, has been engaged with Mr. James, con- 
tractor of Keyham Dockyard, in inspecting the hull of 
the Sirius, built by contract for the Navy. The under- 
water —— will also be examined by the officials of the 
Devonport Steam Reserve and Factory. 





Finances oF Mersty Docks.—The audited accounts of 
the Mersey Docks and Harbour Board for the year ended 
July 1 have now been issued in elaborate detail. The 
total of the year’s receipts is over 1,362,737/. From this 
sum 40,315/. has to be deducted as the amount of dock 
tonnage rates applicable to the conservancy account, 
making the net receipts from the sources named 1,322,422/. 
Against these receipts the Board’s expenditure aggregated 
1,137,427/., of which, of course, by far the largest pro- 
portion went to pay the interest on the bonded debt, 
655,4701. being expended on this charge. The expenses 
of the engineer’s department exhausted 206,470/. Out of 
the balance of 225,309/., which represents the net profit 
earned by the docks in the year, 100,000/. were placed to 
the credit of the sinking fund account and 75,590/. to 
unappropriated receipts. 





BIRMINGHAM WatTER Surpty.--The Bill for procuring 
Parliamentary power to proceed with the scheme for 
obtaining a supply of water from the watersheds of the 
Elan and Claerwen in Mid Wales is already drafted, and 
Sir Frederick Bramwell, Messrs. Hawkesley, and other 
eminent engineers, who are to support it by evidence, have 
already gone over the line of conduit and visited the site 
of the proposed works. The Water Committee, too, with 
the aid of Mr. Mansergh, Mr. J. W. Gray, and Messrs. 
Howard Smith and Slocombe, have been engaged in the 
consideration of the estimates of the cost which will be 
entailed, and of the way in which the outlay can be most 
easily provided for. The complete scheme contemplates 
the acquisition of land and the construction of reservoirs, 
affording an ultimate supply of water requiring a condnit 
of five lines of pipe. It is proposed, in the first instance, 
to carry out an instalment of the collecting reservoirs and 
to lay two lines of pipes. This will suffice to give a daily 
supply of 26,000,000 gallons of water at an estimated 
capital cost of 3,340,700/. The ultimate cost of the whole 
scheme is estimated at 5,654,953. 





Decoration BY Etecrric INCANDESCENCE.—A new 
application of electricity to a method of decoration 
termed pyrogravure has produced many novel and artistic 
effects. A tracing point, which contains a loop of pla- 
tinum wire heated to incandescence by means of electri- 
city passing through flexible conductors, is used to deco- 
rate articles made of wood, ivory, or other material 
readily carbonised ; and with effects comparable to an 
etching, the lines of any design are sketched by the charred 
trace of the heated stylus. Similar effects, with the stylus 
warmed to a degree of heat only sufficient for embossing 
without causing any searing or carbonisation, are pro- 
duced on velvet or plush textures or leather. Heated 
tracers have hitherto been used for such decorative work, 
but the uniform and desired temperature obtained by 
means of the conversion of electrical energy into heat 
allows the artist to produce uniform and desired results. 
It would be practicable to make such a tracer hollow and 
heat it by means of a gas jet, and undoubtedly quite 
uniform results could be reached in this manner, as this 
dentical method has been used by tinsmiths in heating 
oldering irons, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England Iron Trade was held 
here, but there was nothing at all to indicate that the 
gathering was of more importance than the usual weekly 
meeting. Facilities were, asiscustomary at quarterly meet- 
ings, afforded for the exhibition of articles of interest to 
the trade, but there was not a single exhibit. The market 
was very quiet and in fact flat, next to no business being 
tumeneiond An opinion was expressed by some people 
who have been tor years connected with the northern iron 
trade, that yesterday’s market was one of the most un- 
satisfactory quarterly meetings they had ever known. 
Prices for some classes of material were easier, but pro- 
ducers of pig iron, all of whom have booked a fair num- 
ber of orders lately, were not disposed to lower their quo- 
tations much, and some stated that they were not very 
particular about entering into further contracts just at 
present. There were sellers of No. 3 g.m.b. Cleveland 
pig iron, however, at 40s. 3d. for early f.o.b. delivery, but 
the majority of makers would not do business under 
40s. Gd. Buyers, as a rule, were not inclined to offer 
more than 40s. for the ruling quality, and it was reported 
that that a small lot had been done at the last-mentioned 
figure. For delivery of No. 3 to the end of the year 
40s. 3d. was the general quotation. No. 1 was quoted 
42s. 6d. to 43s., and No. 4 foundry, which is as scarce as 
ever, was difficult to secure under 39s. 6d., but business 
was said to have been done at 39s. 3d. Grey forge was 
steady at 37s. 3d. - Middlesbrough warrants closed 40s. 
cash buyer, and there was little doing in them. The 
hematite pig-iron trade was reported steady, the general 
quotation for mixed numbers of makers’ east coast brands 
remaining at about 50s. and 50s. 6d. for delivery a 
month ahead. It is still almost impossible to buy local 
hematite for prompt shipment. Spanish ore was un- 
changed. Rubio being 13s. 6d. ex-ship Tees. To-day 
our market was again dull and very little iron changed 
ands, No. 3 was about 40s. 3d., but business might 
have been done at rather less. Middleshrough warrants 
were a shade firmer, closing 40s. 14d. cash buyers. The 
foregoing remarks cannot be regarded as at all encourag- 
ing, but, notwithstanding the present appearance of 
aflairs, there are many people connected with the staple 
industry who take anything but a gloomy view of affairs, 
pointing out that the present lull is only natural after the 
somewhat heavy buying which took place a short time ago, 
and opining that prospects for the future are not bad. 
There are others, however, who regard matters in a 
totally different light. 


The Production and Disposal of Pig Ihon.—-The Cleve- 
land Ironmasters’ Association returns for September are 
more satisfactory than they have been for some months 
past. They show that during the month ending 30th 
ult. of 151 blast furnaces built 90 had been in operation, 
57 of which ran on Cleveland, and 33 on hematite and 
other kinds of iron. The make of Cleveland pig iron 
was 124,108 tons, and of hematite, spiegel, and basic iron 
86,118 tons, bringing the total production for the month 
to 210,226 tons, which is a reduction of 1832 tons on the 
ontput for August. The total stocks of pig iron at the 
end of the month stood at 261,426 tons—a decrease of no 
less than 16,320 tons, as compared with August. Ship- 
ments of pig iron during September were very heavy, 
reaching 90,553 tons. This is an increase of 13,235 tons 
on the previous month, and 14,730 tons more than the 
exports of last September. 


Manufactured Iron and Steel.—There is not much new 
in these two important industries. All the works in the 
Cleveland district continue well employed and quotations 
are pretty well maintained. Orders for certain classes 
of material however for delivery over the first three 
months of next year are said to have been placed at rather 
lower figures than are quoted for earlier delivery. 
Common iron bars are quoted 5/. 12s. 6d. ; iron ship- 
plates 5/. 12s. 6d.; iron ship angles 5/. 7s. 6d. ; steel 
ship-plates 6/. 2s. 6d. ; and steel ship angles 5/. 17s. 6d. ; 
all he the usual 2} per cent. discount for cash. Orders 
for steel rails arestill scarce; this department of the works 
is only moderately employed. Heavy sections might 
still ke bought at 4/. fob. at makers’ works, but 4/. 2s. 6d. 
has been asked. 


Cleveland Miners’ Wagces.—The three months’ wages 
arrangement, come to at the beginning of July last, 
between the Cleveland mineowners and miners, being 
now on the point of termination, an interview took place 
the other day at the mineowners’ offices, Middles- 
brough, between the miners’ representatives and the 
mineowners. Mr. Hugh Bell presided. While the 
deputation sought an interview with a view to requesting 
an advance in wages, the owners at the outset stated that, 
as the iron market was almost precisely in the same con- 
dition as three months ago, their opinion was that good 
grounds existed for a reduction, their ideas on this point 
remaining the same asin June. The market quotations 
had practically been the same during the past three 
months as during the preceding quarter, and it was also 
anticipated that the realised price of iron for the past 
quarter would be shown not to have differed materiall 
from that of the second quarter of the year, for whic 
period the figure was 39s. 10.84d. The men asked the 
owners to improve the wages basis by 10 per cent., which 
would mean giving the men about 74 per cent. more than 
they were now receiving above the old scale rate. The 
frequency of the meetings during the past year or two 
between the mineowners and miners had left very little 
to be urged from either side. It was understood that the 
delegates should see their constituents and report what 
had transpired that day and meet the owners again at an 


early date. While not wishing to be understood as ex- 
pressing a binding opinion at this stage, the owners said 
that as they had been willing in July to leave wages un- 
changed for three months, so they might not be unwilling 
to adopt the same course at the present time, as so little 
alteration had taken place in the state of the market 
since last June. 


Wages in the Iron Trade.—Yesterday the quarterly 
ascertainment of the average selling price of No. 3 Cleve- 
land pig iron, upon which the rates of wages in the Cleve- 
land iron trade are based, was issued; it shows the price of 
pig iron for the past quarter to have been 39s, 8.63d. per 
ton, ping wots 39s. 10.84d. per ton for the pre- 
vious quarter, a reduction of 2.21d. per ton. Under the 
sliding scale arrangement the wages of blast furnacemen 
will scarcely be affected at all by this slight change, the 
actual reduction being only one-fourth of 1 percent. In 
the corresponding quarter last year the price was 
44s. 5.97d., the present ascertainment thus showing a 
reduction of 4s. 9.34d. per ton. 








Care or Goop Horr anp Nata Matt SERvice.— 
The Union Steamship Company’s new twin-screw steamer 
Scot, which left Southampton on Saturday, 3rd inst., with 
the outward Cape of Good Hope and Natal mails, arrived 
at Madeira at 11 p.m. on Tuesday, 6th inst. The Scot’s 
passage was made im 3 days 3 hours 23 minutes, giving an 
average speed of 17 knots per hour. 


CANADIAN WHEaT.—Canada will export more wheat this 
year than she has ever before sent abroad in any twelve 
months. The yield in Ontario will be 30,500,000 bushels, 
or nearly 10 000,000 bushels more than last year. Mani- 
toba and the North-West will yield, it is estimated, 
30,000,000 bushels, and the other provinces 2,500,000 
bushels, or in all about 63,000,000 bushels. Deductin 
for seed and consumption 30,000,000 bushels, this will 
leave 33,000,000 bushels for export. Of this amount 
Manitoba expects to export 25,000,000 bushels of hard 
wheat. Such results as these must exert a considerable 
influence upon Canadian interests, 

A LarceE Fire AT THE FitenspurG SHIpYARD.—A very 
serious fire broke out on the morning of September 28, at 
the Flensburg Shipyard, doing much and extensive 
damage to this large establishment, which employs close 
upon a thousand hands. At 4 o’clock in the morning the 
fire was discovered in the boiler-house. It spread rapidly 
to the nearest buildings; the first to succumb was the 

attern-shop with all its valuable patterns, which have 
on collected during the last sixteen or seventeen years, 
The flames simultaneously spread to the machine-shop, 
which was also completely burnt down, all machine tools, 
boilers, &c., being entirely destroyed. With great efforts 
the foundry was saved, so were two large vessels in course 
of construction, which were dragged further out in the 
harbour. The company hopes to be able to soon 
start the machines working again, as the shipbuilding 
department, the foundry, and a portion of the boiler-shop 
remain intact. 





STRENGTH OF [RON AND STEEL TuBES.— We have received 
from Messrs. Howell and Co., Limited, of the Brook Steel 
Works and the Sheffield Tube Works, a copy of their new 
catalogue. This catalogue, in addition to the ordinary con- 
tents of such publications, contains a valuable and exten- 
sive series of tables on the strength of wrought-iron and 
steel tubes to resist hydraulic pressures of from 500 lb. to 
20,000 lb. per square inch. e tables show the tensile 
strain in the metal of a tube of given diameter and thick- 
ness under a given hydraulic pressure, so that in using 
them an engineer can choose his own factor of safety 
according to the requirements of the case. Further tables 
are given showing the weights of such pipes per foot run, 
and prices are given in the section forming the catalogue 
proper. In the same section are to be found illustrated 
descriptions of an improved pipe coupling manufactured 
by the firm, intended for use with light lap-welded tubes. 


THE TRANSATLANTIC REcorD.—The White Star liner 
Teutonic, in her last homeward passage, reduced the 
Transatlantic record on the eastward voyage to 5 days 21 
hours 22 minutes. The former best time was made by 
the City of Paris and City of New York, for curious] 
enough the latter steamer at the beginning of last mont 
came home in the same time as the record voyage of the 
City of Paris; but the New York was delayed by fog for 
3 hours off the coast of Ireland. The Teutonic passed 
Sandyhook at 11.40 a.m. on September 23, and arrived 
abeam Daunts Rock Lightship 2.02 p.m. on September 
29, arriving abeam Rock Lightship in the Mersey 7.35 a.m. 
on September 30. The official log before us shows mode- 
rate to fresh breeze on first day, light variable winds on 
second, moderate south-west breeze on third, strong 
south-west breeze to moderate gale on fourth, moderate 
Myx gale on fifth, and moderating breeze or sixth. 

oO 














The following gives the daily runs with those of the City 
of Paris and City of New York on their best runs : 

-— “‘ Teutonic.” ans by “er 

Time... .. -. 5d. 2th. 22m. 6d. 22h. 50m. 5d. 22h. 60m. 
miles miles miles 
First day at noon 447 478 44 
Second _,, ‘a 456 442 436 
‘Third =, pa 462 | 444 461 
Fourth ,, os 466 457 460 
Fifth = be 456 464 462 
Sixth on a 465 | 475 462 
To Queenstown... 39 20 452 
Total .. ee 2791 | 2782 2777 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 1, 1891. 

Tue railmakers met in convention last week in New 
York, and decided on the question of percentages to 
govern future production. The percentages desired 
amounted to 115, but several concerns had to be satis- 
fied with less. Harmony prevails, especially in view 
of the probability of a heavier demand during the 
coming winter for next spring’s delivery. We shall 
soon reach a point when there will be a heavy demand 
for railway material, chiefly rails. For three years 
railroad construction has been insignificant ; a hundred 
or more schemes were suddenly arrested about that 
time and have been slumbering ever since in a night- 
mare of impatience, The enormous crops and the 
good foreign demand have raised hopes of the early 
inauguration of new railroad building. Throughout 
the Trans-Mississippi region especially, the con- 
struction of an additional 3000 miles of road 
next year would revolutionise the iron trade. 
Bessemer pig has dropped in price and furnace 
quotations have fallen to 17.50 dols. except for special 
brands. Steel billets are selling at 27 dols. to 27.50 dols. 
according to point of delivery ; muck bars, 26 dols. to 
26.50 dols. at mill. Iron and steel products cannot 
easily decline in price. Production has been arrested 
to market requirements. Last week 60,000 tons of 
rails sold at 30 dols., of which one-third went to 
Carnegie’s mills at Pittsburg. The rumour is abroad 
to-day that within the next two weeks 100,000 tons 
more will be sold, but this is hardly probable, because 
the roads wanting the rails have plenty good promises 
in stock but no cash. A great deal of railroad buildin 
would be done if bonds and other obligations woulc 
be taken in payment. The most active branch of the 
iron trade is the sheet mill branch. Wire nailmakers 
are also busy. Hardware manufacturers,especially of 
specialities, have nothing to complain of. The anthra- 
cite coal companies have advanced prices 10 to 25 cents 
per ton, and have all the orders they can fill. The six 
soft coal regions supplying eastern markets mainly, 
are turning out 260,000 tons soft coal per week, while 
the coke output is 100,000 tons per week on an 
average. 

Taking all things into account, the American iron 
trade is not ina bad way. Locomotive builders, as 
well as car builders, are calculating on a great deal of 
new work during the next six months. The financial 
markets are easy. Collections are slow notwithstand- 
ing. The possibilities of a recurring stringency from 
some unknown cause is kept always in mind. The 
building trades are slackening up. Shipbuilders are 
of course overcrowded with work. Railroad traffic is 
enormous in the wheat belt. Throughout the Southern 
States there is no perceptible decline in industrial 
activity. 





THE WELLS LIGHT. 

Messrs. A. C. Wetis ano Co., of the Midland- 
road, St. Pancras, London, have recently made some 
important improvements in their well-known high- 
candle power oil lamp. This lamp consists of a 
reservoir for the oil, from which is led a pipe conveying 
the oil to a coil, where it is vaporised before passing to 
the burner. This reservoir is fitted with an air pump, 
which maintains the pressure necessary to force the 
oil to the burner. When the lamp is in full work 
these coils are heated by the flame itself which passes 
through them; but on first starting the lamp it is 
necessary to heat up these coils in some other way. 
This used to be done by a piece of waste soaked in oil, 
and later a separate apparatus was introduced consist- 
ing of a jet of petroleum turned into spray by air from 
the top of the oil tank. Inthe new lamps, however, this 
separate apparatus is done away with, and instead of it 
oil from the reservoir is admitted into the vertical pipe 
leading to the burner, in which it rises till it flows out 
of a small pet-cock situated about a couple of feet up 
the pipe. The oil valve is then closed and a second 
valve opened, which communicates with the com- 
pressed air above the surface of the oil in the tank. 
The air flows up through the column of oil in the pipe, 
and becoming carburetted is lighted at the burner, and 
passing through the coils capidiy brings them to the 
requisite temperature. The air valve is then closed 
and the oil valve opened. After which the light 
operates in its ordinary way. Messrs. Wells have also 
introduced a reflector for placing behind the light 
when work is going on only .n front of it. This 
reflector is made of tin-plate, and will stand a fair 
amount of rough handling, whilst it materially in- 
creases the light in front of the apparatus. 











CARVER'S CIRCLIPS AND KEY WASHERS. 

A very novel and ingenious device to fulfil the 
office usually performed by split pins has been brought 
out by Mr. Carver, of the firm of Coates and Carver, 
of 3, Cross-street, Manchester. It consists of asteel 
ring sprung into a groove formed on the shaft or pin, 
which it is desired to secure. This ring is not cylin- 
drical ; it is part of a cone, and consequently its wider 
end projects above the groove and the general surface 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. ) 


Juty, 1891. 


i] 


Avcust, 1891. 


SEPTEMBER, 1891. 


ai 63 


Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case 


of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. i 
bottle, the contents of which vary in weight from 70 Ib. to 80 1b. The metal prices are per ton. 
steel rails are according to Middlesbrough quotations. 


CARVER’S 


Neg, 
| | 
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of the shaft, and forms an abutment which prevents 
endwise motion. The ring can be sprung into its place 
in a moment with the fingers only, and can be removed 
almost as readily by means of a pointed piece of wire 
—a scriber does the job perfectly. The advantages of 
the device—which is named a circlip—scarcely need 
to be pointed out. It will be seen that it has no pro- 
jecting parts to catch into waste and cleaning cloths ; 
it can be applied and removed an indefinite number of | 





times without damage to it, and the groove in which | 


The price of quicksilver is per 
Heavy 


CIRCLIP. 


it lies can be made at less expense than a split pin 
hole can be drilled. 

When the circlip stands next to a loose pulley, or 
the like, a washer needs to be interposed between the 
two. To prevent rotation this washer has a pin in it 
which takes into the opening in the circlip as shown. 
Our engravings illustrate the invention very clearly, 
showing several of its applications, Others will readily 
suggest themselves to our readers, who cannot fail to 
appreciate the handiness of the device. 
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WROUGHT STEEL BLOCKS AND SHEAVES. 


LIVERPOOL. 


CONSTRUCTED BY 





Fra.. I, 


Tue neatly designed tackle blocks which we illus- 
trate on the present page, are manufactured by 
Messrs. Higginson and Co., Limited, of 7, Hurst- 
street, Mersey-street, Liverpool. The construction is 
very clearly shown in our engravings. Fig. 1 repre- 
sents a perspective view of a block, whilst the 
details are shown in Figs. 2,3, and 4. The cheeks of 
the block are made out of steel stampings which are 
rivetted together, separators, in the shape of small 
lengths of pipe, keeping the different stampings at the 
proper distance apart. The spindle on which the 
sheaves run is carried by a stout stirrup, which is pro- 
vided with a hook at the top for suspending the block. 
The sheaves are also made of steel stampings rivetted 
together. To reduce the friction the sheave, in some 
instances, is fitted with roller bearings as shown. 
From their construction the blocks are naturally very 
light and easily handled, whilst their strength is in- 
sured by the material used. These blocks have been 
specially designed for ship’s use; they are lighter than 
the wood blocks, while, of course, their strength is 
much greater. They are unaffected by weather, and 
are very easy on the ropes, from the fact that all the 
edges are well rounded, and that the rope cannot ride 
on the edge of the sheave. Those sheaves that are not 
provided with rollers have a central reservoir for 
lubricant, 








INDUSTRIAL NOTES. 

THE most important event of the past week was the 
formal institution of the new Federation of Trade and 
Labour Unions, at the Limehouse Town Hall, on 
Friday last. The idea of forming such federation has 
been mooted over and over again during the last two 
years, and some approach was made towards it some 
twelve months ago. But difficulties arose, and diver- 
gencies appeared in the councils which, for a time, pre- 
vented the consummation so devoutly desired by the 
leaders. But the intention of establishing such federa- 
tion seems never to have been abandoned. The object 
appears to have been to effect a federation of the river- 
side and carrying trades, including all the branches 
of the shipping trades, dock labourers, coal-heavers, 
porters, stevedores, watermen and lightermen, coopers, 
sailmakers, riggers, boatbuilders, ropemakers, barge- 
men, railway workers, ’bus and tram drivers, and the 
like. The federation seems to embrace all these, and 
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many others, except that the boilermakers and iron 
shipbuilders, the Amalgamated Society of Railway 
Servants, and the shipwrights hold aloof from the new 
| federation. Still, the list is a formidable one, and is 
| doubtless intended to cope with the Shipping Federa- 
|tion. The objects, as stated, are to combine the 
| workers connected with shipping industries, and to act 
| Sorree in case of a dispute; to promote legislation 
for the benefit of the members, to arbitrate in cases 
| of dispute, &c. The contributions to the federation 
j}are 2d. per year per member, each society managing 
its own affairs. The members are to work with each 
other, whatever the union to which they belong. In 
the event of a strike the full power of the federation 
| is to be brought into play, in one way or another. 





| 
| Throughout Lancashire the engineering trades and 
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| the iron industries maintain generally the fairly good | 
condition for some time reported, in so far as em-| 


ployment is concerned. Stationary engine builders, 
railway carriage and wagon builders, and _boiler- 


for some time to come, and machine toolmakers in 
many instances report that orders are coming for- 
ward more freely than of late. In theiron trade there 


apparent in the market, which has been somewhat 
quieter. But this is explained by the fact that some 
ofthe makers have for the present withdrawn from 
quoting in the open market. Lancashire makers of 
pig iron have advanced their rates for delivery in the 
Manchester district. There is even a scarcity of some 
brands in the market, such as Lincolnshire and Derby- 
shire, the makers having sold mostly over the re- 
mainder of the year. In some cases even it would be 
difficult to place orders of any weight for early de- 
livery. For steel plates there appear to be moderate 
| inquiries, and especially for best boiler plates, at 
enhanced prices. In the manufactured iron trade there 
is a good steady business coming forward, makers in 


three months. Bars, sheets, and hoops have advanced 
in price; all these signs indicate that for the re- 
mainder of the year the slackening off will not be so 
great as anticipated, and it may even be averted. 
The absence of labour troubles generally in all those 
branches tends to give confidence, though’ there is a 
slight disturbance in the cotton trade. 





branches of trade. 


Messrs. Vickers and Co., the armour for the Barfleur 








most instances being sold over the ensuing two or} 











very busy, trying to keep the Government dockyard 
men and men at private firms going at the same time. 
In this locality the demand for railway material con- 
tinues brisk, most of the firms engaged in its produc- 
tion being fully employed. Some exceedingly good 
orders have very recently been placed for ship-plates 
and similar material. Orders of one kind and another 
are coming in freely from India and South Africa, 
while urgent letters and telegrams have been received 
from Chili asking that contracts long ago placed shall 
be proceeded with and the goods despatched without 
delay. The demand for edge tools, cutlery, and files 
is also good. The increased activity in various indus- 
tries istelling upon the iron trade, the prices of iron 
and steel having advanced. The manufacturers of 
sterling silver goods are exceedingly busy, the abolition 
of the duty having given the trade a good spurt, The 
plated goods trade is also brisk. All hope, apparently, 
of fuel going down in price is abandoned, the turn is 


| quite the other way. There is very little to report 


makers generally, are well supplied with work | 


| 


is decidedly some improvement, though it is not very | 





as regards labour disputes. Fortunately, since the 
threatened reduction was attempted some months 
ago, and resisted, no serious effort has been made to 
interfere with the rates of wages on either side. Nor 
does it appear that there is any disposition to reopen 
questions which a few months back looked somewhat 
cloudy, not to say dark. The Sheffield and District 
Trades Council is becoming more influential in matters 
of dispute, the representatives to which are less prone, 
as a rule, to exorbitant demands or aggressiveness, 
than is sometimes the case. 





In the Cleveland district there are signs of improve- 
ment, the heavy shipments during September, some 
90,500 tons from the Middlesbrough district, having 
helped to restore confidence and render the iron market 
more steady than of late. As itis usual for the October 
shipments to exceed those of September, it is hoped that 
trade during the present month will be fairly good, 
even if the record for September is not quite reached. 
There is also a good requirement for bel purposes 


| in pig iron, as the forges and foundries are fairly well 


employed, which will insure a demand for material for 
some time tocome. The plate and angle mills are in 
a general condition of fair activity, and cast steel pro- 
ducers are busy. ‘The rail trade is, however, flat, and 
affords little promise of increased activity at present. 


| The engineering and shipbuilding trades, boilermaking 


| and bridge building, and foundry work, are fairly active 


| 


In the Sheffield and Rotherham district there are | all over the district. The prices have been steady in 
very decided signs of increased activity in the heavier | most cases, firm where not actually advancing. 


What 


The armour-plates for two second- | complaintsthere are at present are chiefly with respect 
class battle-ships have been divided between two} to the warrant stores, which are said to be antagonistic 
Sheffield firms, Messrs. John Brown and Co. and/to the general condition of trade. 


The ironstone 
miners have resolved to seek an advance in wages, as, 


being compound, that for the Centurion being steel. | they allege, iron is now made more cheaply than it 
The local works engaged on armour-plates are all| was when the basis was arrarged some ten years ago, 
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The distress at Grangemouth has been the subject of 
some newspaper warfare, as to its extent and acute- 
ness ; but if the facts were exaggerated the distress 
was bad enough, even at the best. 


The October number of the Ironworkers’ Journal 
contains various items of news in its reports of the 
council meetings, branch meetings, and meetings of the 
North of England Board of Conciliation and Arbitra- 
tion, which separately and together show that the con- 
dition of the iron and steel trades in the manufactur- 
ing branches represented by the Iron and Steel 
Workers’ Union, is not in a very flourishing state. In- 
deed, there are indications of possible labour complica- 
tions at no very distant date in some districts. Fortu- 
nately, the various branches are more or less influenced 
by the boards of conciliation and arbitration in all the 
chief districts, so that the effect of any such labour 
troubles will be minimised. A very curious incident 
has occurred at the West Cumberland Works, where 
the steelworkers are locked out. The works have 
been standing idle for some time, but the men were 
generally sufficiently relieved to prevent them from 
applying to the parochial authorities, until the Moss 
Bay Works were closed, when many men were com- 
pelled through poverty to go to the stoneyard. The 
rest must must be told in the words of the council 
of the association: ‘‘No sooner was this state of 
things reached .than work was offered if the men would 
accept a 10 per cent. reduction and give up the extra 
shift when on nightwork. This the men justly 
refused, but as the advance in wages and the extra 
shift were received through arbitration, the men were 
willing to meet the firm and submit the case to arbitra- 
tion. But they were told that there was nothing to 
arbitrate upon; only the offered terms could be 
accepted, and these were given out of charity.” The 
latter expression is so completely out of accord with 
all modern notions of employment, that it is no wonder 
that the council of the association is appealing for 
help. 


The Journal publishes a full account of the report of 
Mr. Waterhouse, upon the average net selling price 
per ton of the several descriptions of manufactured 
iron and steel, being the basis upon which the recent 
reductions of 24 per cent. on all forge and mill wages, 
and of 3d. per ton on puddling, in accordance with 
the sliding scale arrangements, were effected. From 


that report it appears that of the total weight of 
material, over 42,159 tons, only about 1.50 per cent. 
were rails, the total . being about 633 tons. 


Plates were represented by nearly 23,117 tons, or 
54.83 per cent. ; and bars by nearly 12,674 tons, or 
30.07 per cent., while angles were represented by 
nearly 5737 tons, or 13.60 per cent. The Board of 
Conciliation had several cases before them at the last 
meeting. The mere recital of the cases shows how 
much more excellent and just the method is than 
the rough-and-ready mode of strikes. For example, 
the workmen at the Stockton Malleable Iron Works 
submitted two cases, one a protest against a former 
decision, The question was re-discussed at some 
length, all the circumstances being fully recon- 
sidered, when the joint committee came to the con- 
clusion that the decision was regular and proper and 
that the question could not be reopened. The other 
case was a Claim by the weighmen and lifters in the 
forge department, but it was ruled that the question 
was not admissible under the Board’s minute of July 
25, 1887. An agreement between the heaters at the 
mills of Messrs. John Abbot and Co., Limited, was 
submitted to the Board for confirmation, and the same 
was confirmed. A joint application was made by 
Messrs. Palmers’ Shipbuilding and Iron Company 
and their workmen in certain departments to become 
members of the Board, ani to have a case submitted 
for its consideration. The application was agreed to, 
and a sub-committee was appointed to go into the 
case forthwith, the decision + sc to take effect 
from the 5th instant. 

The further reduction in the wages of the steel- 
workers in South Walesand Monmouth is much larger 
than the men had hoped would be the case, but they 
appear to consider that it is inevitable, and in no way 
to be resisted. Theaward is that the reduction is to 
be 9 per cent. during the current three months, ending 
on December 31 next. This makes 174 per cent. reduc- 
tion during the year, namely 24 per cent. at the com- 
mencement of the year, 1 per cent. in April, and 5 per 
cent. in August, and now 9 percent. for the remainder 
of the year. But the wages are still 5 per cent. above 
the standard of the scale. Those reductions have fol- 
lowed the decline in prices; steel rails and tin bars 
have for some time been sold at very low rates, the 
prices having declined 9s. per ton during the past 
quarter. The workmen have been contrasting their 
position with that of similar workers in the north, 


and they agree that they have still one great advan- | 1) 


tage, namely, that in South Wales the men generally 
are more regularly employed at most of the works, 





A dispute arose in connection with the London and 
North-Western Railway Company and some of their 
men employed at the rail mills towards the end of last 
week on account of some new arrangement or re- 
arrangement, which the men declared was equivalent 
toa reduction in wages. On the men refusing to continue 
at work some forty or fifty were sent for, paid off, and 
discharged. The incident has caused some uneasiness 
among the men employed at the Crewe Works, because 
of the summary mode in which the complaints were 
dealt with bythe company. Fora long time past there 
has been no friction. 

The annual congress of the Sailors and Firemen’s 
Union has been sitting during the past and present 
week. The financial report is much more imposing than 
was anticipated by those whohad noted only the general 
quietude of the union for some time past. 
quence of the changes effected in the organisation by 
the new rules, agreed to at Glasgow in October last, 
the society entered on a new path. It embodied in its 
constitution provision for friendly society benefits, as 
then saeeried in Industrial Notes. The effects of the 
change are apparent in the report of the year’s opera- 
tions. The total income has reached an aggregate 
of 74,458/., while the payments have been compara- 
tively slight. The sick pay reached only about 10001. ; 
shipwreck claims amounted to nearly 1000/.; strike 
pay to over 5504/., and 4000/. in law charges of one kind 
and another. Thelatter sum represents defence of men 
for various alleged offences, and the prosecution of the 
claims of members in cases of dispute. The report 
claims that the union has increased the pay of sailors 
and firemen to the extent of 25s. per month all round, 
while in numerous other instances the increase 
amounts to 10s. 4d. per week. Besides which the 
crews are now paid during the time the ship is in 
harbour. But this is not all, the condition of the 
forecastle is improved, the food is better, and the sea- 
worthiness of the vessel is more effectually secured. 
The union is said to be the largest in the world, 
the secretary claiming that it represents 140,000 
men. It was only started in 1887, so that its success 
is phenomenal. But with its growth comes a recogni- 
tion of responsibility. It is no longer a mere fighting 
machine, but a great benefit society, with a large sur- 
plus balance, which, under wise management, will grow 


rapidly. 


The strike of dockers at the Carron and Hermitage 
wharves appears likely to extend. The men belong- 
ing to other branches, now federated into one huge 
union, have resolved to throw in their lot with the 
dockers, so as to force a settlement, or fight the ques- 
tion out to the bitter end. 


The carpenters’ and joiners’ strike shows no signs of 
a settlement, this being the 24th week. But no attempt 
has been made to extend the strike beyond the limits 
noted last week. 


The proposed reduction in the wages of iron ship- 

builders on the Tyne, the Tees, and the Wear has been 

stponed till November 3, meanwhile a further con- 
erence will be held. 








ANTIFOULING Paint TRIALS IN THE Navy.—In our issue 
of February 14 last we directed attention to some anti- 
fouling paint trials being conducted by the Admiralt 
authorities on H.M.S. Orontes at Portsmouth Dockyard, 
and which terminated highly favourably to the French 
composition introduced by the British naval attaché at 
Paris. The competitive trials between Colonel Crease’s, 
Rahlgen’s, and Tugot’s paints were repeated on Feb- 
ruary 11 under the same conditions as before described. 
On the return of H.M.S. Orontes to Portsmouth last 
July, after a voyage of 23,200 miles, the French composi- 
tion again exhibited very satisfactory antifouling pro- 
perties. Last week the composition (Tugot’s) was by 
order of the Admiralty applied to the bottoms of H.M.S. 
ironclads Camperdown and Howe. The same composi- 
tion is now being tried on the Donald Currie, Wilson’s, 
Glen and Java Mail companies’ vessels, 


Hanpy Lists or TecHNIcaL LitERATURE.—Some time 
ago we noticed one of these very useful lists, and now we 
have received two more of them. These are Part II. a, 
Electricity and Magnetism, and Part III., Engineering 
and Mechanics. They constitute reference catalogues of 
books printed in English from 1880 to 1888 inclusive, to 
which is added a select list of books printed before 1880, 
and generally kept on publishers’ and jobbers’ lists. The 
lists are compiled by Messrs. H. E. Haferkorn and Paul 
Heise, of Milwaukee, U.S.A., and are sold in London by 
Mr. B. F. Stevens, of 4, Trafalgar-square. We have also 
received No. 741 of the Smithsonian Miscellaneous Collec- 
tions, which is an index to the literature of thermo- 
dynamics. This is a valuablecompilation of 239 pages, 
and includes books in all European languages. The sub- 
ject matter index is divided into fifty-eight heads, and is 
followed by a name index. This book must have cost the 
author, Mr, Alfred Tuckerman, Ph. D., of Newport, R.I. 
J.S.A., an immense amount of labour. It is published 
by the Smithsonian Institute, Washington, and has been 
brought down to the middle of the year 1889, 


In conse- | Pass 


PETROLEUM OIL ENGINES.* 


~ Professor WILLIAM Ropinson, M.E., Assoc. 
. Inst. C.E., University College, Nottingham. 
(Concluded from page 403.) 

Pressure of Petroleum Vapour.— With this definite 
information as to the volatile nature of these samples of 
oil, the next series of experiments were undertaken to 
determine the pressure of the petroleum vapours 
different temperatures below 100 deg. Cent. 

The apparatus (Fig. 14) used to measure the pressure of 

troleum vapours below 100 deg. Cent., simply consists of a 

rometer tube, thoroughly dried inside, and filled with 
clean mercury. About 2 cubic centimetres of oil are 
intreduced above the mercury into the Torricellian 
vacuum at the top of the tube, which stands in a long 
deep trough of mercury. The water bath surrounding 
the upper part of the tube is gradually heated by steam 
ed into it, whilst a current of air is forced into the 
bottom of the bath and allowed to bubble up, thus causing 
a continuous circulation, and maintaining the tempera- 
ture of the bath fairly uniform throughout. 

Before heating the water, its temperature and that of 
the room is noted, as well as the heights of the mercury 
in the tube and in the standard barometer close by. The 
water bath was heated very gradually, and the difference of 
level between the surface of the mercury in the trough and 
tube was observed at the same time as the temperatures. 
Numerous heating and cooling readings were taken with 
each sample of oil, and, as a check on the best rate of 
heating, the bath was frequently kept at the same tem- 
— for two or three minutes, to see whether the oil 

ad at first attained its full pressure corresponding to the 
ae indicated by the thermometer in the bath. 

The observed heights of the mercury in the standard 
barometer, and in the tube containing the petroleum 
vapour, werereduced to what they would be at 0 deg. Cent., 
the parts of the tube in and out of the bath being taken 
separately. The pressure of the mercury vapour in the 
tube was eaheetel, besides it would be practically the 
same in every case. 

The difference between the corrected heights of mercury 
in the tube and standard barometer was taken as a mea. 
sure of the pressure with which the petroleum vapour 
pushed down the mercury column. These corrected pres- 
sures were plotted with the corresponding temperatures 
on squared paper, and give the curves (Fig. 15). 

That of water vapour is shown merely for the sake of 
comparison. 

The regularity of these curves is striking. 

Measurement of the Pressure of Petroleum Vapours 
at Temperatures above 100 deg. Cent.—In proceeding 
to investigate the pressure of oil vapours at tempera- 
tures above 100 deg. Cent. I met with some diffi- 
culty, owing to the leakage at joints. This vapour oozed 
through ordinary leather washers which had been soaked 
in oil before being screwed tightly into the joints, and 
the leather was reduced to a brittlecinder. Asbestos and 
red lead were tried in vain, but at last it was found that 
fine linseed meal, mixed with boiling water, made an 
effective poultice for the joints, and when dry succeeded, 
with good metal fittings, in stopping the petroleum 
vapour for a time. 

he simplest arrangement adopted consists of a piece 
of graduated glass tube, bent into U shape, with a bulb 
blown on the end, as shown in Fig. 16. The graduated 
tube is about a yard long, and 5 millimetres bore. The 
bulb is elongated egg-shaped, of 30 cubic centimetres 
capacity, average diameter 30 millimetres, and length 40 
millimetres. aving thoroughly cleaned and dried 
the bulb, it was filled with mercury, and 7 cubic 
centimetres of the oil were introduced in every case, 
occupying about one-fourth of the bulb. The quantity 
of mercury was adjusted to stand at the same level in the 
bulb and tube when put into the bath of glycerine. The 
height of the standard barometer was observed, and the 
temperature of the room and bath noted. This bath 
was gradually heated by a Bunsen burner, and stirred 
with a current of air, which kept the whole mass of 
glycerine at a uniform temperature. As the temperature 
of the glass rose, the glass bulb and tube were first heated 
and expanded; after a certain interval of time, the 
mercury and oil took up the same temperature, and ex- 
panded accordingly. us, the apparent rise of mercury 
in the tube was the net result of the expansion cf the oil 
and mercury diminished by the expansion of the glass. 
This was found to be 0.5 millimetre for every 1 deg. Cent. 
rise in temperature. The coefficient of expansion of 
mercury is 0.00018, and that of petroleum varies from 
-0007 to .0006 for 1 deg. Cent. Allowance could thus be 
made for the rise of the mercury due to liquid expansion, 
apart from vapour pressure. As the bath was gradually 
heated, the difference of level of the mercury in the tube 
and bulb was observed, and the corresponding tempera- 
ture of the bath. Before taking a reading, the bath 
was kept at the same temperature for some time, and 
readings were taken every 5 deg. Cent. Taking the mean 
temperature of the mercury, the observed height was re- 
duced to what it would be at Odeg. Cent. Thenext difficulty 
was to correct for the rise of mercury in tube, due to the 
change in volume of the oil in passing from the liquid to 
vapour. On this account the rise of mercury was noted, 
and poe A readings taken in each case long before a 
single bubble of oil vapour was formed. The greatest 
change in level of the mercury in the bulb was due to the 
increased volume of oil and vapour, and varied from 
16 to 18 millimetres, corresponding to a pressure oe 
of level of mercury in the tube of 840 millimetres. The 
range was mostly limited by the length of our graduated 
| tube, although I did not care to push the glycerine much 
| above 200 deg. Cent. 


| * Paper read before Section G., British Association. 
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In order to verify my work I tried water, and obtained 
the curve shown in Fig. 17, which, above 100 deg. Cent., 
practically coincides with that obtained by plotting Reg- 
nault’s figures. Thus encouraged, and by numerous 
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experiments, in taking oft-repeated heating and cooling 
readings for every sample of the kerosene and some heavy 
oils, I obtained the results which, when reduced and cor- 
rected, as indicated above, and plotted on squared paper, 
give the curves in Fig. 17. 

My experiments prove that, notwithstanding the com- 
plex and varied character of the different oils examined, 
the law according to which the pressure of petroleum 
vapour varies with its temperature is represented by a 
perfectly regular curve for each oil. oreover, the 
relative steepness of these curves is somewhat similar to 
that of the fractional distillation curves of the same oils. 
(See curves.) Thus American ‘‘ water white,” like 

lighthouse ” oil, distils over or is all converted into 
vapour within a limited range of temperature, and the 
pressure of its vapour rises accordingly, so that these oils 
contain fewer hydro-carbons, and are consequently of 
more uniform or homogeneous composition and simpler 
constitution than the usual run of ony kerosene oils. 


The latter contain hydro-carbons driven off almost con- 
tinuously above the boiling point to the highest tempera- 
tures reached in my experiments. ‘‘ Royal daylight,” the 
ordinary lamp oil supplied by the Anglo-American Oil 
Company, distils off gradually through a wide range of 
temperature. This oil is suitable for oil engines, and can 








be obtained in almost every village in the kingdom. 


] The | hydro-carbons as well as the very heav 
wholesale price is at present 53d. per gallon, and there is | extremely dangerous in handling, an 


constituents, is 
unsuitable for 


reason to prophesy that this may be considerably reduced. | use in oil engines. 


‘* Water white” and “lighthouse” oils give still better 


Another, and by far the simplest type of oil engine, is 
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results, as may be seen by comparing the figures obtained | th 
with the different oils in the same oil engine during | pr 
special tests. 

Crude petroleum, 
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containing as it does light volatile | he 
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at in which the oil is injected directly as oil into com- 
essed and heated air in a cartridge which at once acts 
a vaporiser and combustion chamber. In this way 
avy intermediate oils of specific gravity .850 can be 
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dealt with equally as well as the ordinary burning lamp 
oils. This type has not yet got completely beyond the 
transition stage, since it has been only about a year in a 
workable and useful shape. Such an oil engine is the in- 
vention* of Mr. H. Akroyd Stuart, of Bletchley, and is 
now being made by Messrs. Hornsby and Sons, Grantham. 

A novel feature of the Hornsby-Akroyd oil engine is 
that the ordinary gear for firing the charge by heated tube, 
flame, or electric spark is dispensed with altogether, 
and heavy oil is ignited and completely burned when in- 
jected into the compressed and Gounod: air in the red-hot 
vaporiser or cartridge. The cartridge is heated up quickly 
at start by the fierce flame of a special oil lamp urged by 
air blast ion a small fan driven by hand. As seen b: 
the engravings, Fig. 18, this starting lamp is merely a small 
cast-iron pot with contracted nozzle. The lamp is filied 
with oil up to the level of the fan pipe inlet. A small 
piece of sdieien or other packing, about § in. thick by 
2 in. long, is dipped in the oil, lit, and pushed throu 
the hole with plug (shown) into the oil. Air from the 
fan is blown on the top of the oil, giving a powerful clear 
flame, and in from three to five minutes the vaporiser is 
sufficiently heated, so that a few turns of the flywheel 
starts the engine and then the lamp is extinguished. The 
cartridge is kept red-hot inside by the combustion, and 
the oil, injected into compressed and heated air containing 
ample supply of oxygen, burns readily and completely, 
the exhaust being perfectly clean. There are ribs inside 
the vaporiser to offer alarge heating surface to the oil. A 
comparatively small opening leads from the vaporiser to 
the compression chamber at the back of the cylinder, so 
that there is very little conduction of heat from the 
vaporiser to the cylinder walls, which are kept cool by 
water jacket in the usual way, the cold water entering 
at the bottom and leaving the jacket at the top. 

The illustration (ENGINEERING, vol. li., page 762) shows 
that this engine is of the simplest design. The working 

arts are few, and the details are being improved by 
essrs. Hornsby, as experience indicates or dictates. The 
oil is contained in a cistern in the base of the casting, and 
the supply can easily be replenished at any time during a 
run by sliding open the top cover and pouring in the oil. 
Every = oil is forced by means of a positive action 
oil pump, through a thin copper tube and simple nozzle 
into the red-hot vaporiser at the proper moment for igni- 
tion—just after the air has been compressed into the red- 
hot cartridge and the piston is on the return stroke. A 
screw stop adjusts the stroke of the pump to givethe right 
quantity of oil. When the load is thrown off and the 
speed gets too high the governor lifts a valve and stops 
the oil supply until the speed is reduced to the normal. 

With a large flywheel and at high speed—about 210 re- 
volutions per minute—the regularity of running of this 
mee having the ‘* Otto” aa. under full load and then 
light — was much better than I had expected. In order to 
secure uniform speed for electric lighting, the tendency 
is in this direction, and as I take it rightly too, to use 
larger flywheels on the internal combustion engines and 
run at much higher speeds than heretofore. 

Several of the Hornsby-Akroyd engines may be seen 
running in London, at Bletchley, and Grantham. I tried 
a 6 horse-power engine during a run of about three hours, 
using oil of _—— gravity .854 and flashing point 220 deg. 
Fahr., and the rate of consumption was less than a pint 
per brake horse-power per hour (sets of indicator cards 
taken). (Figs. 19 and 20.) Even heavier oils might be 
tried, the hot water from the water jacket going to heat 
up the heavy oil and keepit in a sufficiently fluid state fit 
for use in winter. 

The action in the engine cylinder, although the same 
cycle, is here very different from that in the ‘* Priestman” 
oil engine, inasmuch as there is an access of air in the 
cylinder and this is compressed before the oil is injected. 
Consequently the combustion is rapid and will be com- 
plete even when heavy oils of great heating power are 
used. Since the air is dry and there is no condensation 
of oil the cylinder requires independent lubrication as in 
the case of the gas engines. 

Safe Storage of Oil for Oil Engines.—A feeling of safety 
to the public naturally tends to the use of heavy oil from 
which the lighter constituents have been driven off or 
distilled. I have found the loss in weight for some heavy 
oils by prolonged heating at low temperatures keeping 
the oils exposed to the air and allowing free evaporation. 
Known weights of oil were taken in shallow dishes, about 
3 in. across top and seg | heated in asand bath by a very 
small steady flame for thres hours, the temperature of 
the oil being kept constant. 

The proportion of volatile constituents present in three 
samples are indicated : 


Evaporation. 





| 
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Name of Sample. 


(Cent.) 


Specific Gravity 
Time of Evapo- 
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Constant Tem- 
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bath (95) 
* Something similar to this was patented by W. Foulis 
in 1879, 


The terribly explosive character of the hydro-carbons | 
driven off at the ordinary temperature renders the safe | 


storage of petroleum imperative. Instead of the present 
tank system, Mr. B. ‘ 
oil tank shown in Fig. 21. It is very much like a gas- 


holder, the cover plate being kept in contact with the oil | 
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and counterbalanced by weights to give only a slight 
pressure of 1 in. or 2 in. of water on the surface of the oil. 

he frame, made of iron or steel plates, moves into an 
annular water seal stand-pipe to draw off any gas that 
collects. Manholes are not wanted, and dangerous 
— of oil through joints and plates is greatly re- 
duced. 

There is no necessity for the introduction of air to allow 
the tank or holder to be emptied, and as the oil is kept 
cool and always under slight pressure it is impossible for 





a dangerous explosive mixture to accumulate inside the 


H. Thwaite has devised the safety | 


tank. Any gas given off during the heat of the day is 
not lost, but may be collected, or partly recondensed at 
the lower night temperature. ‘ 

One realises the danger of crude oil, having light vola- 
tile constituents on a hot summer’s day with sparks or 
lightning flashes about. 


Fig. 19. 
Lubricating Oil used as fuel. Sp Gr 854 
Cylinder 86 dia, 14” Stroke. 
224 Revs. 1LH.P 674 
Scale rs. 











Intermediate Lubricating Oil used as fuel Sp Gr 
Cylinder 9° dia* 12° Stroke 
200 Revs per Min'® 
Scale Ys. 





| In the case of heavy distilled oil the danger is very 
greatly reduced, and there is practically no danger in the 
| use of this heavy oil for motive power in engines. 


| 


| "THE JAPANESE Navy.—In addition to three steel line- 

| of-battle ships of 4278 tons each and one torpedo vessel 

| which has been nearly finished in France for Japan, the 
Japanese Minister of Marine will shortly submit proposa's 
to the Japanese Parliament for building eleven heavy 
ironclads at a cost of 9,000,0007, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
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STEAM ENGINES AND BOILERS. 


16,419. J. N. Paxman, Colchester, Essex. Multitu- 
bular Steam Generators. (8d. 2 Figs.) October 15, 1890. 
—This invention relates to multitubular boilers, such as described 
in Letters Patent Specification No. 8649 of 1890. The boiler consists 
of a triple group of tubes A, B, C, inclined with respect to one 
another, and having the adjacent ends of the groups of tubes 
connected together by collectors D, and of a receiver F fixed 
between the second and third group of tubes, the whole being in- 
closed in a casing in whichis formed afurnace. The cooler water 
from the lower part of the receiver F passes back to the mud col- 
lector H through the exterior pipes E. This mud collector com- 
municates with the collectors D at the rear end of the lower 
group of tubes A by means of bi-conical coupling boxes d, the 
whole being locked together by bolts L which pass through the 
collectors and the bi-conical coupling boxes and are drawn tight 





by nuts 7 bearing against bridges placed in the mud collector. 
The water then ascends through the whole series of steaming 
tubes A, B, C, and the steam collects in the receiver F. The 
groups of tubes are connected together by simple collectors D 
which communicate with each other by means of bi-conical joints. 
The exterior wall of each collector is provided with holes coin- 
ciding with the bores of each tube. Coned plugs D! are forced 
into the holes by means of a series of bridges a!, the two outer 
plugs being held by the ends of the bridges, which are drawn up 
tight by studs d3, and the centre plug being held by a set screw 
a3 — through the bridge. G is the steam collecting tube 
and M are diaphragms over the ends of the steam drying tube C. 
(Accepted September 2, 1891). 


16,475. W. Hornsby and R. Edwards, Grantham. 
Trip Valve Gear, (8d. 2 Figs.] October 16, 1890.—Fig. 1 
shows a trip valve gear in which an oscillating lever acts on the 
trip arm. A indicates the lever arranged to be oscillated by rods 
Al, A°, connected to an eccentric operated by the engine; B is 
the pin on which the lever A oscillates ; E, E indicate the hanging 
trip arms operated by the arms of the oscillating lever A. C,C 
are the oscillating levers, toone end of each of which one of the 
hanging trip arms E is attached. Each lever C works on a pin D, 
and is connected by its other end to a valve spindle K ; H is the 
stop for controlling the motion of the trip arm E, which is pro- 
vided with an arm G which comes in contact with the stop for 




















this purpose ; the stops H are connected by rods to a governor, or 
are held in a fixed position. The lower end of the trip arm at F 
engages the end of the oscillating lever A. Fig. 2 is an arrange- 
ment in which an eccentric-rod acts on the trip arm. A is the 
eocentric-rod having a projection B thereon, which presses down 
the hanging trip arm E. C is the oscillating lever to which the 
trip lever is attached, and which is connected to the valve spindle 

Lis the link for guiding the end of the eccentric-rod A, and 
causing it to move in the required direction. H is the stop 
arranged under the arm G of the trip lever for controlling the 
action of the latter, and which is regulated by means such as 
shown in Fig. 1. (Accepted September 2, 1891). 

17,086. A.C. Auden, London. Furnace Firegrates. 
[8d. 3 Figs.) October 25, 1890.—The furnace is provided with 
moving firebars, the upper surface of each being “ upwards 
at A, and is bevelled off towards the rear insteps B. The rear end 
of the bar rests upon a fixed bearer. The bar is provided with a 
lug D fitting into a socket in an arm E, to which the bar is secured 
by a bolt F. The end of the bolt Fis provided with a nut G, 
which, when a bar is burnt, is unscrewed and the bar allowed to 











fall into the ashpit, from whence it may be removed and a new 
bar substituted, and secured to the arm BE, The forward end of the 
arm E is bifurcated and hollowed so as to fit the semi-circum- 
ference of the camshaft H, the bearing J being curved to fit the 
other semi-circumference of the shaft, the whole being secured 
together by the nuts K on the threaded ends of the bifurcations, 
the faces or the nuts K bearing against the flat face of the bear- 
ing J, which is thus kept in position. The camshaft is supported 
by the end plates N. Keyed on each end of the camshaft H is a 
wormwheel O gearing with a worm P ona short shaft Q, journalled 


Fig.2 

















in a bracket R on the furnace front. Keyed on the forward end 
of the shaft Q is a wormwheel 8 gearing with a worm on the 
main shaft T, which is suitably driven. The shaft T is provided 
with two worms U. When the camshaft H is driven from the 
shaft T, these’worms U are loose on the shaft to which they may be 
clutched. The worms U gear with wormwheels V keyed on the 
conveyor shafts W, and may be thrown out of gear by the dis- 
engagingclutch mechanism, so that the feed may be discontinued 
3 1801) stopping the movement of the bars. (Accepted September 
2, 1891). 


17,091. E. C. Urry and G. A. Farini, London. 
Steam Generators. (8d. 4 Figs.] October 25, 1890.—This 
invention relates to tubulous steam generators, in which a high 
initial pressure is required. A casing A is divided into sections 
a, b, c, which are flanged and jointed by rivetting as at e, or by 
bolt nuts asat jf. The lower flange g is jointed to a chamber B 
which may be divided into two parts at h. The chamber B forms 
a combustion chamber C with an annular water space m surround- 
ing it. The combustion chamber C is covered by a tube-plate T 
with a flanged joint ¢, the casing A is provided with a similar 
tube-plate D attached thereto by the flanged joint d. Tubes t 
are fixed between the two plates T and D, the upper ends of which 














are provided with screw threads k or ferrules 7. The whole struc- 
ture is fitted upon a hollow casting H by the flanged joint 2, which 
being lined with fireclay J, acts as a furnace, and contains the 
burning fuel in the space E upon the firebars F. The space K 
below the bars forms the ashpit, and a shutter to the air orifice of 
K regulates the supply of oxygen to the fuel ata rate correspond- 
ing to the fuel evaporated. Anexternal casing G surrounds the 
structure so that an annular space L is left between them, which 
may be filled with any non-conducting material. The casing G 
may be domed to receive the products of combustion as these pass 
from the tubes t, and is attached to a funnelatl. (Accepted 
September 2, 1891). 


11,274. J. R. da Costa, Havre, France. Motive 
Power Engine. (8d. 7 Figs.) July 2, 1891.—To a driving 
shaft B traversing a casing A A! is attached a piston C, to which 
a vibrating motion is given. The piston C is formed by a plate 
¢ on the shaft B, upon which plate are attached a filling piece C 
and a counter plate c!. Between the plates c and cl suitable pack- 
ing is arranged, and leakage round the shaft is prevented by 











means of three packing bars 6 sliding in recesses in the upper 
rt A‘ of the casing, which are pressed against the cover plates 

y a spring 62 contained im a longitudinal perforation in the shaft 
B. The engine has two admission slide valves D, D', and two ex- 
haust slide valves E, E! actuated by rods F, F!. Steam is supplied 
by a pipe G2 having branches G and G'. The exhaust passes 
through passages H, H', discharging into one pipe H2. A lubri- 
cator K lubricates that part of the shaft B in contact with the part 
Al of the casing. The vibrating motion of the piston C is con- 
verted into a continuous rotary motion by a connecting-rod I and 


a crank J with acounterweight keyed upon an auxiliary shaft B!. 
The reversing of the engine is effected by a pipe Z2 connected with 
the steam pipe G2 and divided into two branches Z, Z' communi- 
cating respectively with the — on opposite sides of the piston. 
These pi Z, Z', Z2 are provided at Y, Y1, Y2 with valves. To 
reverse the engine the speed is first reduced by partly closing the 
valve g when the three valves Y, Y1, Y2 are opened and steam is 
admitted through the pipes Z, Z', Z2 to both sides of the piston 
simultaneously ; compression commences on one side of the 
piston as the latter advances, whilst the other side is open to the 
exhaust. The piston then returns without completing the stroke, 
thus moving the crank J in the opposite direction to that in which 
it was previously rotated. Directly the movement is reversed 
the three valves at Y, Y1, Y2 should be closed and the yalve g put 
wide open. (Accepted September 2, 1891). 


GUNS, &c. 


17,463._ H. Schneider, Le Creusot,France. Breech- 
Mechanism of Ordnance. (8d. 4 Figs.) October 

31, 1890.—This mechanism enables the breech to be closed by 
means of a continuous movement. A breech screw 1 is provided 
with interrupted threads which engage with corresponding 
threads in the breech 2. When disengaged from the breech this 
screw is supported by a swinging support 3. The breech mecha- 
nism is constructed with two racks A and J placed at right angles 
to one another and worked by two pinions B and D of different 
diameters keyed upon a vertical shaft E forming the axis of 
oscillation of the breech-block support 3. The upper rack A is 
rovided with teeth A}, gearing with the pinion B, and slides in a 
Cousetel groove in the face of the breech. This rack is further 
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air ps with teeth A2, gearing with a toothed segment C on the 
reech screw, bearing such a proportion to the pinion B in order 
to enable the movement of the support 3 to release the threads of 
the breech screw. The lower pinion D has teeth for about one- 
half of a circle only and produces the rectilinear movement 
required for withdrawing the breech-block from the breech. This 
pinion D is keyed upon the shaft E at such an angle relatively to 
the racks that when the piston B goes out of gear with the rack 
teeth Al the lower pinion D goes into gear with the second rack J, 
the teeth of which are cut in the sideof the breech screw. The 
breech is —— by imparting a continuous rotary motion to the 
shaft E and pinions D and B, and the breech is closed by similarly 
ois the shaft in the oppositedirection. (Accepted September 
2, 1). 


12,594. H. H. Lake, London. (Die Actien Gesellschaft 
Grusonwerk, Magdeburg.) Gun Carriages or Mount 
(6d. 7 Figs.) July 24, 1891.—A curved crown A, provided with 
an embrasure B, rests upon and is secured to the cheeks C of the 
gun carriage, which are connected by a cross-piece D provided 
with a pivot, having a plane under surface, turning upon a step- 
bearing F, supported by a column H adapted to move vertically 
in the guide standard G, but restrained from rotation therein. 
The cheeks are provided with arc-shaped guide grooves J, in 
which are fitted sliding pieces K on the gun, whereby the gun is 
guided so that it can be turned about a horizontal pivot extending 
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through the centre of the embrasure B. For training the gun the 
cross-piece D is turned upon the step-bearing F. To facilitate 
this operation the column H is provided with a secoad guide H! 
working in a box M in the foundation plate N, and with a screw- 
threaded portion h on which is fitteda nutO. This nut O bears 
upon buffers P, which can be so reguiated by the nut O that the 
cover A will bear very lightly upon the armour-plate Q while in 
the position which it occupies, when no firing is taking place and 
no training is required. To raise the crown A the column H is 
raised, this movement being facilitated by the reaction of the 





springs P. The raising of the column H is effected by turning 
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the crank R, which acts, through the draw-rod S, upon a lever T 
connected by a pin U with the column H, and turns the lever 
about its fulcrum ¢. If the gun is then fired the recoil will effect 
the tilting of the moving parts about the rear edge ¢ of the pivot, 
and move them until the rear edge of the armour-plate cover 
A ears against the armour-plate Q, part of the recoil being 
absorbed in raising the mass at its centre of gravity, and part 
being taken up by the armour-plate Q. The moving parts then 
return to their original position. (Accepted September 2, 1891). 


ELECTRICAL APPARATUS, 


12,455. J. Wetter, Lond (HK. B , Paris.) 
Electric Locomotives. (6d. 5 Figs.) July 22, 1891.—The 
armature D of the electromotor of the electric locomotive has the 
shape of a disc, and is preferably placed between the driving 
wheels. It is supported by the locomotive frame by means of 
suspension springs R and held on the sides by buffersT. The 
latter are connected with a platform P carrying the field magnets, 
and with which are connected the bearings Q of the armature 
sheft. Mounted in this fashion the electromotor is capable of 
moving relatively to the locomotive frame, which in its turn is 








connected with the axles by means of springs, as usual. B, B are 
the field magnets. Thearmature D is fixed on a hollow axle A 
provided with end discs or flanges Mand placed concentrically to 
the driving axle. The flanges or discs M are provided with springs 
C which connect them with the driving wheels S or with the driv- 
ing axles E. The springs C are india-rubber = om mounted on 
studs or pins, placed obliquely to the middle planes of the driving 
wheels, which oblique position insures the regular working of the 
springs in the various positions which the motor and the driving 
axle assume during the motion of the locomotive. (Acceptea 
September 2, 1891). 


14,196. W. R. Lake, London. (J. B. Tibbits, Hoosack, 
N.Y., U.S.A.) Incandescent Electric Lamps. [8d. 
4 Figs.) September 9, 1890.—This invention relates to incan- 
descent lamps for use in series circuits. According to this inven- 
tion the lamp comprises a straight filament and two spring con- 
ducting arms which support and are held apart by the filament, 
and which are adapted to move into contact with each other, 
should the filament be broken or burned out. (Accepted Septem- 
ber 16, 1891). 


GAS ENGINES. 


17,299. D, Mottershead, Manchester. Gas Engines. 
(8d. 11 Figs.) October 29, 1890.—The several valves that are re- 
quired to control the admission of gas and air, the ignition, and the 
exhaust, are combined together into one valve, which consists 
essentially of a cylindrical valve and valve chest, the valve formed 
hollow for a portion of its length, and with three distinct ports 
throngh it, and a valve chest with corresponding ports opening into 
one port in the cylinder, the valve chest being formed with a cut 
in one side whereby it can be closed together to compensate for any 
wear and tear. In operation the cyli:.drical valve makes one revo- 
lution for every two strokes of the piston, Gas and air are ad- 








mitted through the ports a1, a1] in the valve, and the port a in the 
valve chest to the chamber f, which is open to the port d of the 
cylinder. The gasand air are drawn in for about 60 per cent. of 
the stroke of the piston, and then cut off and compressed in the 
cylinder. The ignition port has, by the time the return stroke of 
the piston has commenced, come into the position shown in Fig. 3, 
connecting the cylinder port d through the port b! with the igni- 
tion tube J, and the explosion then tak¢s place. By the time the 

iston has travelled to the end of its stroke, the exhaust port cl 

as been brought into connection with the cylinder port d, 
through the port c, and the exhaust escapes through the hollow 
end of the cylindrical valve, and is conducted away by the pipe g'. 
(Accepted September 2, 1891). 


18,401. S. Griffin, Bath. Igniting Apparatus for 
Petroleum, &c., Motors. [Sd. 2 Figs.) November 14, 
1890.—The action of the apparatus is as follows: The nozzle B 
being supplied with liquid hydrocarbon through the pipe C, air 
under pressure passes through the nozzle A, and coming in con- 
tact with the liquid hydrocarbon at @ mixes with it, thus forming 
& fine spray which rushes through the orifice a of the hydrocarbon 
nozzle B directly into the pipe D, at the same time inducing a 
further quantity of air through the hole I into the pipe D, where 
it commingles with it. This pipe D thoroughly vaporises the 
liquid hydrocarbon spray as it through it, and the mixture 
issuing from the end of the pipe at d! impinges directly on the 
igniting tube H in the chimney F. The amount of hydrocarbon 
is regulated by varying the distance between the jets a, a by the 
screwed eye” of the nozzles Aand B. The quantity and 
pressure of air passing through the nozzle A is regulated by a 
stop-cock. The apparatus is set in action by heating the tube D 
until its temperature is sufficient to vaporise the spray which is 


now allowed to pass through it. The resultant gaseous mixture 
issuing at d! is then ignited and impinging on the igniting tube H 
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quickly raises it to incandescence. A relief pipe M may be applied 
to the apparatus. (Accepted September 2, 1891). 


MINING AND METALLURGY. 


17,623. J. Garnier, Paris. Process for the Manu- 
facture of Metallic Nickel. [6d.] November 3, 1890.— 
The process consists in purifying the crude nickels resulting from 
the reducing fusion of nickel oxide or roas' nickel matts by 
charging the crude nickel with the addition of coke and lime mag- 
nesia or baryta, together with fluorspar or sea salt in a water- 
jacketted furnace having a basic lining or a lining of chrome iron 
ore, the bed of fusion being so prepared that the bases enter into 
the slag formed in the proportion of 75 per cent. to 25 per cent. of 
silica and fluorspar or silica and sea salt, the product obtained 
——s only of nickel and the metals of the bed of fusion, viz., 
iron, and sometimes p< a from which the sulphur, arsenic, 
silicon, and phosphorus have been eliminated. The product thus 
formed may be energetically oxidised and deoxidising agents 
added to get rid of the iron so as to obtain pure nickel or nickel 
alloyed with copper, or it may be employed in the manufacture of 
alloys of nickel andiron. (Accepted September 16, 1891). 


18,276. J. Riley, Glasgow. Ingot Moulds. [8d. 6 
Figs.) November 13, 1890.—The mould is made with its taper 
reversed as compared with ordinary ingot moulds, so that its 
bottom is the narrowest part internally. For the convenient lift- 
ing of the ingot out of the mould notches are formed in the top 
edges of the mould and extend down sufficiently to allow the 
gripping instrument forming part of the lifting gear to take hold 
of the ingots at the parts thus uncovered. Filling pieces are 
oe in the notches when the molten metal is being poured in. 

he sole of the mould is made of a separate plate which is 
fastened to the body of the mould. Instead of having notches in 
the top of the mould, a small part at the top of the mould may be 
made in a separate piece and with a narrower upper end, so that it 
can be easily lifted off when the ingot has become solid. (Accepted 
September 16, 1891). 


16,549. D. Stephens, Kidwelly, Carmarthenshire. 
Powder for Coating the Interior of Steel Moulds. 
{4d.] October 17, 1891.—Rock containing a high percentage of 
silica is first washed and then calcined ; it is then ground first in 
an edge runner mill, and then in a pulverising mill which reduces 
it to a flour-like powder. This powder is then mixed with water 
A ’? beer, and applied to the mould. (Accepted September 16, 


MISCELLANEOUS. 


14,398. C. von Forell, Braunschweig, Germany. 
Manufacturing from Roman Cement a Composi- 
tion similar to Portland Cement. [4d.] September 12, 
1890.—Roman cement or clay mar) is burnt until the carbonic 
acid is driven off and is then reduced to a fine powder. It isthen 
mixed with powdered hydrate of calcium in such quantities that 
the lime and the silica and iron —— are in the proportion 
of about 1.7 to 1.3. Instead of the hydrate of calcium, granulated, 
dried, and finely powdered blast furnace slag can be used, or both 
may be used together. (Accepted September 16, 1891). 


16,443. J. T. King, Liverpool. (H. Aiken, Pittsburg, 
Pa., U.S.A.) Cranes. (8d. 2 Figs.] October 16, 1890.—The 
crane has a stationary cylinder 1, within which moves a plunger 2 
carrying a jib 3. The mast is fixed at the top to a journal 5, 
which rotates in a bearing 6 and at the bottom to a casting 7, 
which rotates in the base-plate 8. The plunger is rotatory, the 
jib and mast rotating with it. The foot 9 of the cylinder hasa 
water p ge 10, extending through it, communicating with a 
water passage 11 leading to a water pipe at the side of the base- 
plate. Above the base-plate is a circular flange 13, which extends 
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upward around the cylinder foot and acts as a guard which would 
confine the cylinder and prevent falling in case the foot should 
break, There are two double-acting cylinders 15 and 16, one on 
the trolley 14 and the other on the jib 3, to which water is to be 
supplied. For this purpose a caeting 17 is set on the jib having 
four water passages 18, from which four pipes 19 extend to the 
parts of the two cylinders. This casting moves vertically with 
the jib. Four pipes 20 pass through stuffing-boxes and extend 
into the passages in the casting, so that the casting will slide tele- 


at different levels, which are connected to a water supply pipe by 
sleeves 26 having glands and followers 27, so that the casting may 
turn within them without interfering with the water passage when 
the mast is rotated. (Accepted September 2, 1891). 


16,629. G.L. Schultz, London. Treating Minerals 

the Manufacture of Glass, &c. [4d.] October 
2, 1890.—For the purpose of removing any iron in the minerals 
and rendering them useable for the manufacture of glass, china, 
&c., the minerals are, when in dry and finely ground state, mixed 
with acid. The material is allowed to rest, water being then 
added in sufficient quantity to dissolve the acids and the salts of 
iron held in solution by the acids. After several washings a small 
percentage of alkali is added to remove any free acid. (Accepted 
September 16, 1891). 


16,978. S. Alley and J. A. MacLellan, Polmadie 
Renfrewshire. Forming Sand Moulds to Receive 
Molten Metal. [8d. 6 Figs.) October 24, 1890.—The action of 
the regent | machine is as follows: The required quantity of sand 
for the mould is filled into the sand measuring box 82, the deflectors 
36 are adjusted in the required positions, the swinging headstock 2 
is canted to one side, the sliding trunk 37 is lowered on to the 
mould-box 22, and the hydraulic ram 12 is caused to rise until 
the struts 17 abut against the intermediate plate 9 and the pattern 
is complete. The bottom of the sand-box is now opened and the 
sand is allowed to fall down the shoot 35 and fill the mould-box ; 
the trunk 37 is then raised and the headstock is swung into the 
position shown in the drawings, after which the hydraulic ram 








a7 


mel 





Fig.2. 


ia. 
1 
| 


“. 
is 


























6) 


7 


| 


i i 
12 is caused to raise and carry with it, by means of the struts 17, 
the intermediate _ 9, frame 19 and pattern and mould-box, 
until the sand in the mould is brought against the pressure block 
7 with such force and speed that the sand is compressed in the 
mould and about the pattern to the required consistency, and 
sand is ejected through the vent holes 24 and openings 8 so as to 
leave vents in the mould as shown. The ram 12 is then lowered 
until the plate 9 has descended as far as is permitted by the tele- 
scoping guides 10, after which the ram continues to descend until 
the flange portions 15 of the pattern are withdrawn from the 
mould. The headstock 2 is then swung to one side, the frame 19 
is turned over by means of the links and operating gear 21, and 
the mould-box and mould is deposited on the carriage 26. 
(Accepted September 2, 1891). 


17,702. C. J. Copeland, Barrow-in- Furness. 
Agoassiee for Feeding Fuel to Gas Producers. 
(6d. 2 Figs.) November 4, 1890.—Apparatus according to this 
invention is designed to feed fuel to a producer without permit- 
ting the escape of gas. A cylinder A, provided with several 

kets C, revolves around a central pin B, being driven slowly 
ya worm E gearing with a wormwheel D, the worm being on the 
shaft of a ratchet wheel L worked by a pawl from an eccentric M 
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ona shaft N, which may be driven by any convenient motor. A 
bracket F, having through it a hole G provided with a cover, has 
bearings for the shaft of the worm E. On the opposite side a 
bracket H supports the fuel —— J, the discharge from which 
into the successive pockets C as they come round, can be regulated 
by a slide K. Each of these kets receiving its charge from 
the en ger carries it round till the pocket comes over the hole P 
through the base-plate O, when the charge of fuel drops into the 
producer below. (Accepted September 2, 1891). 


16,215. J.E. Bott, Eyam, Derbyshire. Reciprocat- 
ing and Band Saws. (6d. 3 Figs.] October 11, 1891.—This 
invention has for object to provide a saw which will simultane- 
ously cut up the material and plane the divided surfaces. The 
saw is formed with sets of saw teeth having no ‘‘set” and with 
intermediate planing teeth ‘‘ set” alterrately to each side of the 
saw. (Accepted September 16, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Lea rn with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Rotting STock In FRANcE.—In consequence of a reduc- 
tion in third-class fares which is about to be made upon 
the six great French railways, a large quantity of addi- 
tional rolling stock has been ordered by their directions. 
The Paris, Lyons, and Mediterranean Company are 
having 600 new carriages built, while the Northern of 
France has ordered 500, and the Eastern of France 





scopically over the cps The pipes 20 are fixed to the casting 21 
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through which extend four water passages 24 having four holes 25 ! 


and the Western of France 400 each, 
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MANCHESTER WATER WORKS. 


TWELVE or fifteen months hence the city of 
Manchester will enjoy the fruits of ten years’ 
careful work in the introduction of the remarkably 
pure waters of Thirlmere as an augmentation of 
the present supply. ‘The work will be completed 
at a very opportune time, for now the consumption 
nearly equals the supply, and in a few years the in- 
habitants may have cause to appreciate the counsels 
which led them to agree to the introduction of 
Thirlmere water, just as the inhabitants of Glasgow 
findimmeasurable satisfaction in having goneto Loch 
Katrine for their supply. Manchester certainly owes 
indebtedness to the Water Committee of the Corpo- 
ration for the great foresight displayed not only in 
the selection of the source, but in the arrangement 
of all financial details satisfactorily, in the over- 
coming of the opposition, and generally for the 
enormous work involved in the carrying out of the 
work. The wisdom displayed in the selection of 
the source of supply will best be indicated by a 
brief resumé of the history of the Manchester 
water supply. 

In the earlier decades of the century Manchester 
depended for its water on two comparatively small 
reservoirs at Gorton, about 245 ft. above datum 
level, and but four miles from the centre of the 
city, and when there was a deficiency, as frequently 
happened, it was made up from the Stockport 
Canal, the waters being much purer than they are 
to-day in any of the canals. In 1846 the Cor- 
poration bought out the company which had con- 
structed the earlier works, being amongst the first 
to take the water supply over. Liverpool and 
Glasgow followed at short intervals. The services 
of Mr. Bateman were requisitioned by the Cor- 
poration with the view of having the supply 
augmented, and the result was that he laid out and 
superintended the construction of the works by 
which Manchester is at present supplied. The 
drainage area, extending to about 19,300 acres, is 
in Longdendale, on the River Etherow, one of the 
large tributaries of the River Mersey, and on 
the river a series of reservoirs, at various heights, 
were constructed. The largest is Torside, 18 miles 
from Manchester, having an area of 160 acres, 
a depth of 84 ft., and a capacity of 1474 million 
gallons. Woodhead is next in size, having a 
capacity of 1181 million gallons. The total area 
of the reservoirs is 854} acres, and the capacity 
is 5985 million gallons. The quantity obtainable 
for the supply of the city is about 25 million 
gallons per day, exclusive of compensation water 
to the river to the extent of about 13} million 
gallons per day. The works have been carried 
out step by step during the past forty-five years, 
and when first designed the provision made for the 
future appeared to be ample. Forty years ago the 
average consumption was about 8 million gallons 
per day ; it is now 23 million gallons per day, and 
great care and attention are given to prevent waste. 
Manchester has been growing steadily, and the 
suburbs, which now cover a large area of country, 
have been extending. By 1870 the population had 
increased 8 per cent. in the decade, and the water 
consumption had gone up nearly 50 per cent. It 
is worth mentioning here, too, that the annual 
revenue of the Corporation for water supply in 
1855, when the extended works were put in opera- 
tion, was only about 50,0001. ; but by 1870 it had 
increased to 131,0001., the increase in ten years 
being 92 per cent. These facts, and particularly 
the steady growth in the consumption, awakened 
the Water Committee to the necessity of consider- 
ing the future. Not only was the population in- 
creasing with a corresponding increase in the con- 
sumption, but the water supplied was being put 
to varied uses. Calico printers, for instance, find- 
ing that the streams around were polluted, utilise 
it in their operations. 

The consumption for domestic and trade pur- 
poses within the area of supply of the Corporation 
ultimately approached so rapidly towards the safe 
quantity of water to be relied upon, that in view 
of the time which must necessarily be occupied in 
obtaining fresh sources of supply and in the con- 
struction of the works, the Corporation about the 
year 1877 took the whole question into considera- 
tion and determined, on the advice of Mr. Bate- 
man, to ask the sanction of Parliament to appro- 
priate Thirlmere and the drainage area adjoin- 
ing to it as the source from which the city 
might obtain further supplies of water when 
the existing works in Longdendale were insuffi- 





cient. In choosing Thirlmere the Corporation 
adopted a commendable policy. To have taken a 
less copious source of supply would have only post- 
poned for a season further operations, whereas in 
going to the Cumberland lake named, the neces- 
sities of Manchester for many years to come can be 
met. A substantial augmentation was required, for 
now the average consumption is about 23 million 
gallons per day, some days it is as great as 
28% million gallons. In twenty years it may almost 
be said that the consumption and water revenue 
have doubled, although the population of the 
supply district has only increased 20 per cent. 
Should the growth in the next twenty years be as 
great, then Manchester may require to add another 
line of piping in the valleys along the line of 
Thirlmere aqueduct, as for the present the aque- 
duct is only to pass about one-fifth the quantity 
available, and only one of five pipes has been laid 
across these valleys. 

The scheme for adopting Thirlmere as a source 
of supply was presented to Parliament with great 
completeness of detail, and after considerable oppo- 
sition the Act of Parliament was obtained in the 
year 1879. Shortly afterwards arrangements were 
made with the Jandowners. When the Corporation 
decided to proceed with the works, they appointed 
Mr. G. H. Hill as their sole engineer. He had 
been associated with Mr. Bateman in the carry- 
ing out of the Longdendale scheme, and had had 
practical experience of the construction of such 
works as were required, having been one of the resi- 
dent engineers under Mr. Bateman when the Loch 
Katrine aqueduct was constructed for the supply of 
Glasgow and district in 1856. The works were com- 
menced in January, 1886. These works, generally 
speaking, consist of the adaptation of Thirlmere 
as a reservoir, including the construction of dams 
at the outlet of the lake, discharging arrangements, 
and other works; of an aqueduct 95 miles 1364 
yards long, including long lengths of tunnel, cut 
and cover, and piping; of wells and valves for 
regulating the flow of water ; of numerous bridges 
to carry the aqueduct over streams and valleys, 
those over the rivers Lune, Ribble. and Irwell 
being of an important character ; and finally of a 
reservoir at Prestwich, 44 miles north of Man- 
chester, from which the water will be passed to the 
city. In describing the works we shall deal with 
them in the order in which they have been 
enumerated. 

Thirlmere is situated in Cumberland about five 
miles south of Keswick. The nearest railway sta- 
tion is Threlkeld. The lake in its natural state is 
2? miles in length, and as the plan, Fig. 1, shows, 
varies considerably in width. At one point it is 
narrowed by promontories on both sides; but 
ultimately artifice will have made it more uniform, 
as the scheme includes the raising of the water 
level, and these promontories will be covered. 
The coach road is on the east side of the lake, 
but as the raising of the lake will submerge a length 
of this road, a diversion has been constructed. 
There is no road at present, along which carriages 
can pass, on the west side of the lake, but the 
Corporation are constructing one. The water- 
shed of this lake is situated on the lower silurian 
formation, consisting of volcanic ash and breccia. 
The highest summit is that of Helvellyn, which is 
3118 ft. above the sea; the level of the lake is 
533 ft. above thesea. The rainfall varies from about 
137 in. on the west of the valley to about 90 in. or 
100 in. in the valley in wet years ; and in dry years 
from about 80 in. to 60 in. in the same places. On 
the occasion of our visit to the works we had 
demonstrations of the adequacy of the rainfall ; on 
two days the fall was 3.53 in. and 3.43 in. In the 
district of Seathwaite, the rainfall one day last year 
was over 5 in., and at Grasmere it was 4.15 in., both 
these places being near the drainage area. The 
rain which falls on the mountains surrounding the 
valley, and included in the drainage area appro- 
priated by the Corporation, does not all flow 
into the lake. The natural drainage area to 
the lake is 7400 acres, but a supplemental area 
of 3600 acres is included in the scheme, nearly 
the whole of which forms part of the main valley, 
and is only separated from the lake by a low 
ridge. The hills are so steep and the rock so near 
or actually on the surface, that the evaporation and 
absorption is exceedingly small, and the water is 
delivered into the lake in a state of very great 
purity. Thesame circumstances occasion enormous 
floods. The present area of the lake is 328} 
acres, but the Act provides that the water in 





the lake shall not at any time be reduced below 
its present level. It is therefore intended to obtain 
the necessary storage by raising the level 51 ft. 
Fig. 2 is a longitudinal section, and Fig. 3 gives 
various cross-sections of the lake, the discharge 
tunnel and waste watercourse, showing the original 
and the new water levels. The area of the lake 
will be increased to 793 acres, and an available 
capacity of 8,130,686,193 gallons will be created. 
This capacity is equal to a rainfall of about 323 in. 
over the drainage area, and to this extent is available 
to supplement the rainfall of dry years. After 
giving the statutory compensation to the river which 
flows down St. John’s Vale and through Keswick, 
the supply available for the city has been assumed 
at 50 million gallons per day. This supply will be 
in addition to the 25 million gallons per day from 
present sources. 

The lake lies approximately north and south, the 
natural flow being towards the north. The valley 
at the north has for boundaries two large hills, the 
one named Raven’s Crag, which the ravens deserted 
after operations were commenced, and the other 
Great How. Between these two there isa small 
hill of exceedingly hard and close rock, the summit 
of which is about the new top water level of the 
lake, and this divides the valley into two. The 
natural outlet of the lake, St. John’s Beck, is by 
the eastern half of the valley. The western half 
is about 15 ft. higher. Adam has been built—or 
rather is in course of construction—to confine the 
waters of the lake at the northern end, and a plan 
is given on Fig. 4. This dam, viewed in plan, 
shows a reverse curve for the half of its total length. 
This has not been adopted to give greater resistance 
to the water as might at first sight be supposed ; 
but by adopting this line the dam has been made to 
tollow the ridge of the rock across the centre of the 
valley, and thus a large amount of work has been 
saved. Through the rock in the small hill a tunnel 
has been driven, as showr in the plan, to discharge 
the water of the lake, and a pipe is laid under the 
floor to carry off a regulation quantity of water to 
St. John’s Beck, which can be measured in a gauge 
basin shown on plan (Fig. 4). This tunnel was con- 
structed before the work of erecting the dam was 
commenced, and was used as a bye-wash. West of 
the embankmentan overflow swallow has been formed 
at the top water level with a tunnel through the rock 
to a waste watercourse by which the water flows to 
St. John’s Beck, entering it at the gauge basin. 
We give on our two-page plate a general view of the 
works from a photograph taken from a point north 
of the lake near to the pool called Meethom, shown 
on plan (Fig. 4). The stream in front is the St. 
John’s Beck, while the waste watercourse with con- 
crete bottom is to the right of the engraving. To 
the left beyond the wooden service bridge over the 
beck, is the part of the dam called in the plan em- 
bankment No. 1, the rock face being excavated for 
the concrete. To the right are seen the cranes 
used in building up No. 2 embankment, part of 
which is visible in the engraving. In the centre is 
the small hill with its birch and larch trees, and at 
the base of it is the tailbay of the discharge tunnel 
for passing the water to St. John’s Beck. Beyond is 
Thirlmere with its promontories and its narrow 
neck, the width of water at the narrowest part 
being only about 20 yards. 

The dam is 857 ft. long, and of one-half of it we 
give a longitudal section, Fig. 5, and five cross- 
sections (Figs. 6 to 10). Excavations were carried 
down a sufficient depth to get a water-tight foun- 
dation, and as the formation is the lower silurian, 
there was not much difficulty experienced. The 
base at the deepest part is about 50 ft. wide. 
Along the inner toe of the dam a trench 6 ft. wide 
was sunk to a lower level than the other parts, in 
some cases it is 9 ft., but the average is 4 ft. deep. 
This toe is stepped on either side as shown in sec- 
tion (Fig. 5), and at the ends also a deep excavation 
was made in the rock face for the front edge of the 
dam. The dam is built of masonry concrete, faced 
with blocking. The local stone, a bluish slatey 
rock, involves much labour and is easily shattered 
in dressing, and it was therefore decided to make 
the outside facing of the new red sandstone taken 
from Annan, in Dumfriesshire, and the inner facing 
next the lake of a harder stone, from Longridge, 
near Preston, so as to stand the wash. The in- 
terior of the dam is built up of concrete of 5 to1, the 
sand being ground by a well-known type of heavy 
crushing rolls constructed by Messrs. Lamberton 
and Co., Coatbridge. The special feature of the 
rolls is that all the strains due to crushing the 
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material being operated upon are taken by steel 
bolts, and the ordinary framework of the machine 
is thus relieved entirely of stress, and consequently 
breakdowns, which are common to crushing rolls, 
are obviated. The rolls are 30 in. by 18 in., and 
all shafts, wheels, bolts, &c., are of Siemens steel. 
There is a gristing arrangement for setting the 
rolls to any desired closeness, so that the quality 
of the crushed material can be varied to any desired 
fineness. A second set of these crushing rolls is 
being constructed for the same firm (Messrs. Mor- 
rison, Mason, and Cyv., Limited). These they have 
ordered since they have had experience of the 
working of the first pair, which is the best kind of 
testimony to their being right. 

The finest of the ground sand passes through the 
y's in. sieve, and the remainder is put through an 
ordinary mortar pan with two iron rollers, Sand 
or the crushings of silurian rock were alone used in 
the construction of the dam. The results of tests 
made with a cement of about 500 1b. per square 
inch at seven days were as follows : 














scripti f Sand. Number | R . 

ate etemaaaeea of Days | Tensile Breakirg Stress in 

8 Parts of Sand to 1 Part} after | Pounds per Square Inch. 

of Cement. oe 
7 ‘| 179] 187| 200! 192] 184) 186 
Suaderdeend .. | 28 | 240) 232) 230 224] 231 240 
Crushed rock sifted to 7 935 esol on 

same size as sta:.dard 28 281 | 287 328 
sand s* e ' | 


| eas! ogol or 
Crushed rock as received { | a Kos = oot 
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The concrete is laid in layers of 9in. to 12 in. 
thick, and plums (large single stones) put in as 
close as will allow of the surrounding concrete 
being made good. These are all Jaid on edge and in 
all cases are bedded in mortar. The heaviest plums 
used are about 34 tons. Engravings on our two- 
page plate show the method of building up 
the wall. These engravings are from beautiful 
photographs taken by one of the engineer’s staff. 
One view shows the trench for No. 1 embankment. 
before the concrete was filled in. A peculiar 
geological feature was noticed on the side of 
the trench under the crane. A large mass of 
detached rock extending right across the trench 
was cut through, and between it and the rock 
below was found a bed of sammel, a gravelly 
material found overlying the rock in the district. 
The other view is from a photograph taken from 
the centre of No. 2 embankment looking towards 
No. lembankment. In the foreground is No. 2 
embankment with the plums in concrete and the 
facing. To the right beyond the crane is No. 1 
embankment. The water of the lake comes up to 
the ashlar facing to the right of the embankment, 
The lake lies to the left of the illustration. The 
embankment is 18 ft. 6 in. wide on the top, so as 
to give a roadway of 16 ft. wide connecting the 
roads on either side of the lake. This is an 
entirely new road and the surface is 6 ft. 3 in. 
above the raised lake level. The inside batter 
of the lake face of the dam is 14 in. per foot and 
the outside is curved with a radius of 100 ft. The 
facing of the former is in coursed walling, the 
courses being from 19 in. to 14 in. The latter is 
broken coursed, and both are set in cement mortar. 

The discharge tunnel, for passing a regulation 
quantity of water to the St. John’s Beck and for 
general use, is 120 yards long and is driven through 
the small hill in the centre of the valley and which 
forms the central part of the dam. This tunnel, 
shown on the longitudinal section, Fig. 5, is 12 ft. 
wide and 9 ft. high, the roof being semicircular. 
The length which lies within the dam is lined with 
Staffordshire blue brick three-ring work, with a con- 
crete bottom. The forebay is faced with ashlar. Ata 
point about midway between the ends of this tunnel 
a shaft has been sunk (Fig. 4), in which will be 
placed valves fitted to pipes regulating the dis- 
charge of water. About 30 ft. from and on the 
lake side of the valve shaft, the discharge tunnel is 
closed by a wall 3 ft. 7 in. thick built of blue brick, 
through which two pipes 3 ft. in diameter are laid, 
and these terminate a little beyond the shaft, the 
water again passing in tunnel, the sides and roof 
of which are not lined, and thence to the beck. 
There are two valves on each pipe, one of which 
is worked by manual gearing, and the other by 
hydraulic pressure. As there is similar gearing 
at the outlet valves in connection with the main 
aqueduct to Manchester, we defer a detailed de- 
scription of this. There is a third pipe 18 in. 
in diameter, and this one is continued through 





the tunnel, being laid under the floor. The inlet 
to it is just on the inner side of the stop. This 
pipe will supply the compensation water to the 
river, and, after leaving the tunnel, will terminate 
in a gauge basin. The first basin checks the dis- 
turbance in the water, which flows thence into the 
still water basin. Round this basin are ten orifices, 
precisely alike, one of which is placed opposite a 
test basin. In ordinary circumstances the water 
from this orifice passes away without going into the 
test basin ; but should it at any time be desired 
to test the quantity of water being supplied to 
the river, this orifice can be made to discharge 
direct into the test basin, and the quantity be thus 
measured. 

The waste weir is of segmental fourm and situated 
about 50 yards west of the dam. On the slope of 
the hill the ground was excavated to form a shelf 
100 ft. long, as shown on plan (Fig. 4), the crest 
of the weir being of ashlar. Below the overflow 
the rock was excavated with a slope to give a rapid 
fall to the swallow hole where the water enters a 
short tunnel 12 ft. wide by 9 ft. high, and 35 yards 
long, at which point the waste watercourse com- 
mences and runs in an open cut, protected by 
masonry side walls. The bottom is formed with 
concrete and squared paving. The waste weir 
ultimately discharges into the beck. 

On the west side of the lake an entirely new road 
has been constructed, 53 miles in length ; on the east 
side the present highway is diverted for about two 
miles; a third road leaves the first-named road at a 
point opposite the dam, and passes over the dam 
to the head of St. John’s Vale. These roads are 
36 ft. above the raised level of the lake. The work 
was heavy, the sides of the hills being steep. One 
great difficulty in connection with these roads is 
dealing with the water in times of great flood, 
which then comes down the hillsides on to the road 
anywhere and everywhere, following no recognised 
channels, in many cases the water issuing in the 
cuttings 7 ft. below the surface of the ground. 
There are nine masonry bridges. on these roads, 
from 12 ft. to 25 ft. span, three of which are 
oblique arches. Wherever there was evidence of 
water coming down the hillside—and close obser- 
vance was made in wet seasons—-earthenware 
pipes, the internal diameter varying from 6 in. to 
24 in., were laid under the road, and these were 
surrounded with concrete. The total amount of 
excavation for the roads was over 150,000 yards. 


(To be continued.) 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ouR NEw York CorRESPONDENT.) 
(Concluded from page 411.) 

In the discussion various experiences were 
given, that of Mr. Hugh Kennedy, of the Isa- 
bella Furnace, being to the effect that they filled 
the furnace, put in the blast, and then lighted 
it, seldom using more wood than was needed 
around the tuyeres. A large quantity of coke, 
80,000 lb,, being put in in twenty rounds and 
enough lime to carry off the sulphur ; he then 
added: ‘‘We take a pipe, bent up at the 
end, and screw a back on top of it, and before 
lighting it pour a bucket of vil on each tuyere, then 
put on a light blast and light that tuyere, and keep 
the blast right on the furnace; in that way the 
fire is distributed equally through the wood, and 
the coke comes down to the tuyeres in a short time. 
Then we close the bell and bring our gas down to 
our stove and boilers, as we have found with a 
large amount of wood put in at the bottom of the 
turnace, leaving the top of the furnace open and 
putting on the blast, so much settling, leaving a 
space in the top of our furnace—is apt to make a 
bad explosion, and we think it preferable to put in 
a small amount of wood and leave little chance for 
settling. Inthe matter of drying out our furnace, 
we have dried out for two weeks and for three 
months, and ordinarily we have seen very little 
difference in the working of the furnace, provided 
we gave enough coke in our charge not to bring 
our air down our tuyeres too quick.” 

Some further discussion on the peculiar be- 
haviour of several furnaces was cited, and theories 
advanced, when the meeting adjourned, and after 
dinner the party visited various places of interest. 
The Otis Steel Works, heretofore closed to visitors, 
were opened to the surprise of some, but the reason 
was apparent when the party arrived ; there was 





little going on except reconstruction of the plant 
and enlargement of the shops. A cast shaft at- 
tracted attention from its length, about 28 ft., and 
weight 63,000 1b. It was being turned in a lathe, 
and was designed for a 250 horse-power Porter- 
Allen engine. Car axles were being made under 
four 10-ton tilt hammers, and there were some 2 to 
3-ton upright hammers in operation. There was 
a ‘‘no you don’t” expression on our guides, but 
they explained what was going on very nicely. 
Next we went to the H. P. Nail Company’s 
Works, to the entertainment of our eyes and ruina- 
tion of our ears. Wire nails were being evolved at 
the rate of 400 per minute as a maximum speed, 
and the sizes varied to a 12-in. spike. 

The curved grooves which carry the rod through 
an angle of 180 deg. from one set of rolls to another 
attracted attention, likewise the automatic reels for 
coiling the finished wire. By means of swiftly re- 
volving cones with flanged rings on the opposite 
sides, the wire is taken from a feeding tube and 
wound. The coils drop on a cylinder of the same 
diameter as the base of the cone, and when the coil 
is complete the cylinder is lowered, and the coil 
pushed by an arm on to a travelling belt, after 
which the cylinder returns fora new coil. The 
pickling process looks better than it smells. The 
wire is dipped in dilute sulphuric acid, which 
removes the oxide, and after washing is dipped into 
a vat of 1 me and flour and them dried in a baking 
chamber. 

From these works the party went to those of the 
Brown Hoisting and Conveying Machine Company. 


AMERICAN Biast FURNACES. 


The subject of furnaces again occupied the meet- 
ing, and many were cited andreportedon. Among 
them a few may be noted: The Emma Furnace, 
Logan, Pa., which has averaged since June 12, 
1890, 24.2 gross tons per day, with a maximum of 
30 tons ; the Hattie Ensley, Sheffield, Ala., which 
averaged for six months 146 tons (of 2300 lb.) per 
day, and the Antrim furnace, of Mancelona, Mich., 
with 93 tons per day. Mr. Fayette Brown re- 
ported on two furnaces, one 55 ft. high and one 
60 ft., the oldest and smallest furneces in the State. 
The small one runs from 100 to 110 tons daily and 
the larger one from 110 to 138 tons, 

Mr. Hugh Kennedy reported on the Isabella 
Furnace No. 2, which made in four years and ten 
months 298,000 tons gross of milliron. Mr. John- 
son, of Longdale, Va., reported on two furnaccs, 
one 14 ft. and the other 16 ft. in diameter and 
60 ft. high, which made 100 tons daily in the ratio 
of 40 tons to the smaller and 60 tons to the larger. 

The Union Gas Furnace, of Detroit, made 30 to 
33 tons daily, with an average of 874 bushels of 
coal per ton. 

The general impression was that better work could 
be obtained by the use of egg-sized coal, but this was 
offset by the increased price, so that larger coal 
was generally used. It was further asserted that 
blast furnaces should be compared by the amount 
of ore and flux per pound of fuel, and the amount 
of air used per pound of fuel burned. 


UNLOADING ORE. 


Following this came a series of remarks by Mr. 
Alex. Brown on ‘‘ Unloading Ore at Cleveland” by 
means of machinery. In 1880 there was a demand 
for better facilities for handling and storing ore. 
Nine-tenths of it were taken out of the vessels by 
horse or steam power in small buckets and wheeled 
to the ore piles. There had been opposition by 
the wheelers to the use of any but hand power, 
and the early engines were thrown into the water. 
So, again, there was the same opposition to 
unloading machinery. But when they found 
they made more by its aid, they desired con- 
tracts for the season. Under the old régime it 
cost 35 cents per ton to unload ore, now hoisting 
and piling costs less than 14 cents per ton. The 
shovelling in the hold of the vessel is the great 
expense, and the shovellers were on a strike then 
for 13 cents as against 11 cents per ton. He thought 
unloading should be reduced to 6 cen;s per ton. 
At Milwaukee the pay was 40 cents per hour and the 
men are steadily employed. As to improvements 
in the speed of unloading, he stated : ‘‘ Before the 
introduction of machinery it took twelve hours to 
unload 500 tons of ore. The same number of men 
can now unload 1000 tons in ten hours. The 
trouble is that the ore handlers will only work when 
they feel like it. The value which the machinery 
has been to the ore trade was proved by the fact 
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that in 1883 the total tonnage of ore to the lower 
lake ports was 1,692,000 tons, while in 1890 it 
reached nearly 7,000,000 tons. 

An exhibition of photographs of the hoisting and 
conveying machinery closed the evening. 


ALUMINIUM IN STEEL Inoots. 


The next paper which can be consi lered here, 
was that of Professor J. W. Langley on ‘‘ Alumi- 
nium in Steel Ingots.” He showed how this metal 
had replaced ferro-silicon as a quieting agent for 
steel. The quantity used varies with the quality of 
the steel. If the metal contains less than .5 per 
cent. of carbon, 5 oz. to 10 0z. per ton should be 
used, and in Bessemer steel from 7 oz. to 16 oz. 
If, however, the steel contains over .5 per cent. of 
c.rbon it must be used with greater caution, from 
4 oz. to 8 oz. per ton being the safe amount. 

Although the amount of gas given off when the 
steel sets is small, yet it will sometimes cause 
disastrous piping, and a small amount of aluminium 
will prevent this. The best results are obtained 
by using just enough of the quieting agent to allow 
the top of the ingot to rise a little and leave in it a 
small pipe. Extracts from a paper read by Pro- 
fessor J. O. Arnold, of Sheftield, England, were 
read here by the secretary, confirming Professor 
Langley’s position ; the gist of them was as follows : 

That there was no general rise of temperature in 
molten steel from the addition of aluminium. The 
action of aluminium is twenty times as powerful 
as silicon, and the steel thus made is far superior in 
ductility and toughness and is freer from blow- 
holes. This action is also chemical, and the 
aluminium readily decomposes carbonic oxide 
below steel melting heat, with the formation of 
alumina and free carbon. The addition of .05 to 
.1 per cent. of aluminium causes mild crucible steel 
to ‘* pipe” freely, but in blown steel no such piping 
occurs. 

He concluded that by adding .05 of aluminium 
to high-class crucible steel, cast so as to avoid 
‘* piping,” the use of manganese could be dispensed 
with, and thus an ideal iron and carbon steel be 
produced ; that the necessity of ‘‘ wash welding” 
could be avoided, and that 25 per cent. of the time 
and fuel could be saved in the operation of ‘‘ drill- 
ing” and much wear to the crucible and furnace, 
while a pure steel lower in silicon and manganese 
would be obtained. 

The claim was here made by Mr. Cole, of Pitts- 
burg, that aluminium had been added to steel by 
the Cleveland Rolling Mill as far back as 1886. 

A paper on 


THE INFLUENCE oF MANGANESE IN Cast IRoN 


was then read by Mr. W. J. Keep, of Detroit. In 
it he detailed three special casts as follows : 


Tests of Iron with Manganese added. 











! 
ee First | Second | Third 
Cast. Cast. | Cast. 
| 
Per cent. of manganese | 
Magee Sap 0. | 1.08 
Per cent. of silicon 2.50 2.50 2.51 
Breaking weight .. | 380. 398. | 330, 
Impact be “ 365. 323. | 271. 
Weight deflection .. | 199. 195. | 165. 
Impact s 225. 225. | 182. 
Weight set .. | 0.29 0.29 0.17 
Impact ,, .. he = 022 0.30 0.15 
Ratio of weight to weight) | 
deflection... .. ..| .00050 00019 «| — .00043 
Ratio of impact to impact| 
deflection Vee .00060 70 -00067 
Ratio of weight to weight! 
set .. =... | 0000763 = .0000730, += .0000447 
Ratio of impact to impact! | 
OG ay - «| .000060C .0000930 | — .0000553 
Shrinkage 121 123 | «155 
Chill ., «ef. G40 060 | — .065 
Hardness alae 70. | 99. 
_oo Of chill . | 124, 124, | 160. 
Difference between hard-| | 
ness and hardness of 
chill oP A oh Ome 54 61. 


= | bar | 


He stated that all tests proved the use of 
manganese increased the shrinkage, and the less 
the shrinkage the less danger of cracks, and 
the use of 1 per cent. of manganese had in- 
creased the hardness 36 per cent. He thought 
the prevalent idea that manganese had power to 
dissolve carbon had better be abandoned. 

‘The usual dinner followed, and the usual 
wit scintillated. The next day the Ore Docks 
were visited, but the visitors could only see 
“50,000 tons of ore there awaiting the issue of the 
strike. Mr. Brown estimated 1000 tons of ore 
could be handled with the consumption of 1 ton 











of coal. Next the party visited the Water Works 
and saw two Worthington duplex pumps working, 
whose daily capacity is 10,000,000 gallons. The 
Globe Shipbuilding Yard showed how a ship can 
be launched sideways. It has to be done so, for 
the ships are, some of them, 286 ft. long and 3000 
tons capacity, while the stream is only about 
70 ft. in width. So the ship is run to the end 
of the skids and dropped in; after a short roll 
or two, she resumes her perpendicular. Like most 
things which must be, those using it like it, just 
as the man who had to eat boiled crow said he could 
do it but did not hanker after it. But here they 
outdo him and claim they like it and would not 
use end launching for anything, that the ship is 
better supported, &c. Thisclosed the meeting and 
the Institute separated to meet this fall at Wilkes- 
barre, Pa. 








THE ROYAL NAVAL EXHIBITION. 
THe Maxim Automatic Macuine Gun. 
(Concluded from page 410.) 

WE have thus far made no reference to. one of 
the most important details of the Maxim gun, that 
by which the barrel is kept supplied with cartridges 
at the rate required, whether for firing single shots, 
volleys at a moderate rate, or continuous dis- 
charges at the maximum speed of 700 rounds per 
minute. It is obvious that the appliance by 
which the cartridges are supplied must be capa- 
ble of this last-named duty, the lighter demands 
being included in the heavier. The cartridges 
are mounted in a long belt of any desired 
capacity, which is limited in practice to 334 
rounds ; the mounting is designed to carry four 
boxes each containing one loaded belt, or 1336 
rounds in all, not a large supply for the maximum 
consumption, but this is very rarely called for ; in 
addition to these boxes, on the gun mounting, the 
field equipment for each gun comprises a caisson 
holding eight more boxes, which brings up the 
ammunition for the gun in ordinary service to 4008 
rounds. Fig. 10 gives a good idea of the construc- 
tion of the belt ; it is made of some stout water- 
proofed material that is not affected by the weather. 
Two such tapes are fastened together by brass 
strips and eyelets in such a way as to leave loops 
large enough for the easy introduction of a cart- 
ridge in each space as seen in Fig. 10 ; on the side 
nearest the bullet the edge of the belt is thickened 
by being wrapped round a cord ; this is done to 
make the belt lie evenly in the ammunition box 
(see Fig. 11); as shown in Fig.10 every fourth 
fastening strip of brass is extended beyond the 
belt ; the object of this is to maintain, in the ammu- 
nition box, the exact position of the cartridges in 
the belt. Fig. 11 shows the form of an ammunition 
box and the manner in which the belt is laid in it. 
One end of the belt is passed through an opening 
in the feed box, which is, of course, placed at right 
angles to the axis of the gun; the curved guide 
pieces 62 serve to keep the belt travelling in the 
exact line necessary for accurate feeding. 

On the top of the feed-box is placed a lever 61 
mounted in such a manner that it is caused to 
vibrate with each reciprocation of the barrel, and 
the underside of this lever is so shaped that it 
engages with one cartridge after another and draws 
it forward with the belt through the exact distance 
required for the carrier to take hold of the rim. 
In the feed-box, see Fig. 11, there is a slide 63 
with a spring pawl 64, which is operated by one 
arm of the lever 61 a'ready referred to ; this arm 
is slotted and is connected to the slide 63 by 
means of a stud entering the slot ; the other arm is 
so placed that it is actuated by projections on the 
recoiling frame 47. With each movement of this 
frame the lever 61 is caused to oscillate on its pin, 
and this motion actuates the spring pawl 64, which 
draws the cartridges and belt forward with an 
intermittent motion ; any back movement of the 
belt is prevented by the retaining pawl 65, which is 
hung to the underside of the feed-box and main- 
tains the belt in its ak position. As is seen in 
Fig. 11, a wooden roller 66 is placed in front of 
the feed-box to give an easy movement to the 
belt. 

In preparing the gun for action, one end of the 
belt is passed through the feed-box and firmly held ; 
the operator then with the other hand turns the 
crank handle on the side of the gun forward, until 
it rests on the spring abutment 10; being held in 
this position, the belt is drawn through the feed- 
box as far as it will go. If the crank be then 
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released it will fly back to its lowest position as in 
Fig. 1, and this movement, as will be understood 
from the foregoing description, has brought one 
cartridge into place and it has been seized by the 
carrier. When this has been done the crank is 
turned forward till it again rests on the abutment, 
and is again released ; the effect of this second move- 
ment is to force the first cartridge into the barrel, 
and for the carrier clip to take hold of a second 
one in the belt. The gun is now loaded, and no 
further manipulation is required beyond pressing 
the trigger as already explained, until the supply 
of cartridges in the belt has been exhausted pe a 
fresh one has to be inserted ; this is an operation 
that can be performed very quickly. 

Various forms of mountings are employed for 
the Maxim gun, and it evident that a weapon 
possessing such remarkable characteristics and 
which is adapted for special services, may often 
require to have a carriage designed for that parti- 
cular service. Thusin Fig. 12 is shown the equip- 
ment for a Maxim gun made for Mr. H. M. Stanley. 
In this arrangement the gun weighs 42 Ib. ; the 
tripod without the shield weighs 50 lb., and the 
swivel which connects the gun with the tripod 
weighs 16 lb. 

The small tank shown on the shield is connected 
with the tube about the water jacket in such a 
manner that each recoil of the barrel admits a 
definite quantity of water which cools the barrel 
and escapes as steam through orifices at the end of 
the tube near the muzzle of the gun. The actual 
amount of heat developed by firing one cartridge 
containing 85 grains of powder is 14 units. It will 
therefore be seen that a very small quantity of 
water suffices to keep the barrel from overheat- 
ing. For convenience in transportation, the shield 
and tripod may be quickly folded up into a flat 
package. 

Fig. 13 illustrates another form of mounting ; in 
this the gun weighs 50 Ib., and the carriage, shields, 
and ammunition weigh 400 lb. ; the shields, how- 
ever, may be removed, when the carriage wili be 
sufticiently light to be drawn by one man. The 
trail and axletree of this carriage are of tubular 
steel, and the wheels are of the best American 
hickory. The carriage is thus made very light; a 
great steadiness is obtained while firing, and an 
exceedingly good target can be made. The gun 
may be lifted off the carriage and placed on a pivot 
provided for the purpose on the limbers, and be 
fired with equal facility from either the carriage or 
the limber. When the two shields are removed 
the gun, pivot, and carriage weigh only 200 lb. 
Neither of these carriages can be regarded as of 
standard types, as they were made for the older 
patterns of the Maxim gun. 

Figs. 14 to 19 are illustrations of various patterns 
of mountings as now made by the Maxim-Norden- 
felt Company. Fig. 14 is a standard cavalry car- 
riage. The gun is attached to a crosshead, the 
lower part of which is made with a socket that can 
be placed on a pivot on the carriage frame at a point 
to the rear of the axle ; an arm fast on the socket 
carries the nut of the elevating screw. The lower 
end of the pivot is connected by a bolt to a frame 
on the carriage, and the pivot is free to move 
slightly upon this bolt ; this movement is regu- 
lated by two controlling screws that are turned by 
handwheels. By this arrangement the axis of the 
gun can be thrown to the right or left, an adjust- 
ment which is often desirable when in action in the 
event of one wheel of the carriage being higher 
than the other and the gun being thus thrown 
out of level. The frame carrying the pivot is 
free to receive a backward and forward motion 
of the two curved guides shown in dotted lines in 
Fig. 14; the object of this device is to in- 
crease the elevation or depression of the gun 
by moving it down after the maximum amount 
of training has been given by the screw. The gun 
and its pivot can be clamped in any position on the 
curved frame. The gun can be trained horizon- 
tally by means of the two handles on the breech, 
and adjustable stops are provided on the traversing 
arc to limit the range of direction. Provision is 
made on the carriage for two ammunition boxes, 
the tops of which form seats for the men working 
the gun ; each box contains three smaller boxes, 
and each of the latter holds a belt charged with 
350 rounds. The sides of the larger boxes nearest 
the muzzle of the gun are made of thick steel plate, 
so as to serve as a shield against hostile fire. The 
following are some of the leading particulars of this 
gun and carriage : 
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THE MAXIM 





Weight of gun ee ee 50 Ib. 
% carriage i ... 9 ewt. 3 qr. 23 Ib. 
ne 3500 rounds... ee 9p 2 ae Oe os 
Diameter of wheels sp “66 56 in, 
Height of axis of gun as sa 59 ,, 
Width between hacks os ss a 
Calibre of gun ~ a : 0.303 ,, 


Fig. 15 illustrates the standard type of infantry 
carriage ; the attachment of the gun to the cross- 
head, the arrangement of the socket, shifting pivot, 
and nut of the elevating screw, are similar to those 
in the mounting just described ; in fact the prin- 
cipal differences lie in the absence of the curved 
guides, and the increased lightness and compact- 
ness of the mounting. There are four ammunition 
boxes, two placed above and two below the axle ; 
each of these contains four boxes, large enough to 
hold a belt charged with 250 to 300 cartridges ; the 
quantity of ammunition carried by this arrange- 
ment is therefore very considerable, being no less 
than 4800 rounds. When the gun is fired the ends 
of the shafts rest on the ground as shown in the | 
figure, and an additional support is obtained for | 
steadying the carriage by the use of two struts 
hinged to the shafts and hung up to them when the | 
gun is not being fired. The following are some | 
particulars of this mounting : 


Weight of gun sks ee a 50 Ib. | 
i .. 5ewt. 2 qr. 25 Ib. | 
| 


m carriage... ~ 
16 ammunition boxes, 
each containing 250 rounds... 3 ewt. 
Height of axis of gun... as 39 in. 
Diameter of wheels is eee 48 ,, | 


Fig. 16 illustrates a type of tripod mounting, 
the legs of this frame being made of steel tubing ; 
the two forward ones are of equal length, while the 
rear leg is made longer, and at the junction with 
the two former is turned upwards vertically to 
form a pivot that receives the socket attached by a} 
pin to the gun. The tripod folds up so as to! 
occupy but little space. On the socket is cast a 
curved arm, to the end of which is connected the 
elevating screw, the upper end of which is pinned 
to lugs formed on the underside of the gun casing ; 
at the bottom of the longer leg of the tripod is a 
socket, on which is placed a seat for the man 
operating the gun. This arrangement is intended 
for horse or mule transport, both gun and mount- 
ing, as well as a certain amount of ammunition, 
being carried by the same animal. The remainder 
of the ammunition boxes are loaded upon other 
horses or mules. When the gun is being fired the 
magazine from which it is fed is placed on the 
ground at the right hand of the man working the 
gun. The following are some of the leading par- 
ticulars : 


Ib. 
Weight of gun ... wy + ss a. 
= tripod - sae a = 47 

we ammunition box filled with 200 
rounds... és as it ; 30 


Figs. 17 and 18 show a form of naval mounting 
consisting of a crosshead to which the gun is 
attached, the lower part being made with a socket | 


AUTOMATIC MACHINE GUN. 
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that fits upon a pivot which is the fixed portion of 
the mounting. An arm cast on the socket carries 
the elevating screw and forms a rest for the ammu- 
nition box from which the gun isfed. A shoulder- 
piece is attached to the non-recoiling part of the 


Fig. 20 illustrates a special form of mounting for 
firing over parapets. In this arrangement a steel 
tube is employed long enough to reach from the 


bottom to the top of the parapet when placed at an | 


‘angle of 45 deg. On the lower end of this tube is 


‘is loose on the same axle ; this pinion can be geared 
to the rack when desired, so that turning the wheels 
snifts the gun into any required position on the 
mount, and whereit is held by means of clamps. 
The weight of this mounting is 162 1b., that of the 
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gun. When this mount is used with a holding- 
down ring, as in Fig. 17, an adapter is then em- 
ployed that fits on the ring, and to the centre of 
this adapter the pivot is secured by clamps. If 
used as a bulwark mounting the pivot is placed on 
a plate bolted to the bulwark, being secured by an 
adapter and clamps as in the arrangement referred 
to above. The weights of this mounting are as 


follows : 

Weight of gun... a on 50 1b. 
ra crosshead bin: cee ae 
s nut and pivot TF 9 
adapter ue e, 2 qr. 124 Ib. 
« holding-down ring ... 2 Gy OL ip 
i plate and adapter for 

bulwarks.., os oe ie 20? Ib. | 


Fig. 19 illustrates a naval landing carriage which | 
consists of a two-wheeled mounting fitted with | 
shafts. Above and somewhat to the rear of the | 
axle a plate is fitted to receive the pivot of the | 
naval mounting shown in Figs. 17 and 18, so that | 
it can be taken from the ship and at once put in| 
position on the land carriage, to which it is fixed by | 
an adapter and clamps. The magazine is placed 
beneath the axle ; it contains six ammunition boxes, | 
each of which holds from 330 to 440 rounds, accord- | 
ing to the kind used; these rounds are placed in the | 
belts ready for service. The magazine is open in 
front so that the boxes can be taken out one by one | 
as they are required. A seventh box may also be | 
carried placed in the feeding position. When it is | 
desired to land the gun, it is taken from its naval 
mounting, and placed as described on the carriage. 
A special device is employed for giving any degree 
of scattering effect to the bullets; this is done by 
contracting the traversing are to a few degrees on 
each side of the normal position, by means of mov- 
able stops, and by oscillating the gun between | 
these stops. The men are protected during action | 
by a light steel shield, and the gun can be steadied | 
by struts hung from the shafts and which are) 
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MAXIM GUN ON NAVAL LANDING CARRIAGE, 






































Fic. 20. Maxim GUN ON PARAPET MOUNTING. 


strapped up out of the way when travelling. The/|a shoe that forms a base for the mounting ; at the | gun being as in the other cases 50 lb.; the various 


following are some of the leading weights : 


ewt. qr. Ib, 
0 | 


Weight of gun a v ane 0 50 
= carriage complete cs 4 3 0 | 
ra crosshead... ... Ue BaF | 
a pivot and nut... . © © 2 
re six boxes each containing 

334 rounds of ammunition ws 2 2 8 

Height of axis ie me 43.75 in. 

Diameter of whee!s ... 48 - | 

Width between wheels 46 


” | 


bent at right angles so as to form two claws that 
take hold of the parapet and keep the mounting in 
position. On the upper side of the tube and ex- 
tending for nearly its whole length is a rack, into 
which gears a pinion placed on a frame that carries 
the pivot on which the gun is supported. On the 
ends of an axle at right angles and above the rack 
are two wheels and the pinion gearing into the rack 


| upper end are two arms standing at right angles to fittings are the same as those employed for naval 
\the axis of the tube ; the ends of these arms are service. 








Tue ‘‘Marne.”—Engines of 9000 horse-power for the 
United States armoured cruiser Maine will shortly be in 
readiness to run at the shops of the builders, the 
N. F. Palmer Company, of New York. The engines are 
practically finished. it is the desire of the Secretary of 
the Navy to see them running before they are actually 

ut on board the Maine, and the builders propose to make 
a gala day of the occasion, 
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THE THORNYCROFT BOILER IN FRANCE. 

Some years ago Messrs. J. I. Thornycroft and Co., of 
Chiswick, built a fast sea-going torpedo boat called the 
Coureur for the French Government, which gave such 
satisfactory results that since that date Messrs. 
Thornycroft have entered into an agreement with the 
well-known Société des Forges et Chantiers de la 
Mediterranée for the construction in France of two 
boats similar to the Coureur, and nearly identical with 
the boats recently built by Messrs. Thornycroft for the 
Brazilian Government, and which gave such remark- 
able results as regards speed. 

Besides these two boats constructing at Havre, the 
Société des Forges et Chantiers are also making at the 
same place fourteen boilers of the Thornycroft type for 
other torpedo boats building in their yards at Havre 
and La Seyne. In all, they have in hand orders for no 
less than 18 tubulous boilers, representing over 12,000 
indicated horse-power. 

The boats and boilers are constructed entirely of 
French material and by French workmen, Messrs. 
Thornycroft being represented by Mr. Leslie S. Robin- 
son, under whose direction the entire work is being 
carried on. The following are a few of the leading par- 
ticulars of the boats and boilers being made by the 
Société des Forges et Chantiers. 

The two seagoing torpedo boats of the Coureur type 
are identical as far as boilers and machinery are con- 
cerned with those described in our issue of September 
18, to which we refer our readers for further informa- 
tion, but some slight alterations have taken place in 
the armament and weights carried which reduces the 
contract speed from 25 to 244 knots per hour on the 
measured mile, and from 24 to 234 knots per hour for 
a two hours’ consecutive run. 

The first of the three 36 metres (118 ft.) torpedo- 
boats building at Havre for the French Government 
was lately launched. These boats are of the usual 
type employed in the French Navy, butare fitted with 
two Thornycroft tubulous boilers, which supply 
steam to a three-cylinder compound engine having 
cylinders of 15 in., 22.2in., and 32.4 in. in diameter, 
and 17.4 in. stroke, and exerting about 1000 indicated 
horse-power. The boilers work at a pressure of 180 lb. 
per square inch, and have each a grate surface of 22.2 
square feet, heating surface 1400 square feet, and 
each weighs complete with water 7.5 tons. The boats 
are 118 ft. long, 13 ft. broad, and 8 ft. Gin. draught aft, 
their displacement being about 79 tons when fuily 
loaded, at which displacement they are expected to 
make over 21 knots per hour. The first of these boats 
will shortly proceed to Cherbourg for her official 
trials. 

In their yard at La Seyne the Société des Forges et 
Chantiers is also constructing three somewhat larger 
torpedo boats than the above, but which are likewise 
being fitted with the Thornycroft boilers. These boatsare 
143ft. long, 14.7ft. broad, and 8.23ft. draught aft, with 
a speed of 20.5 knots at 104 tons displacement. There 
are two boilers in each boat working at a pressure of 
200 lb. per square inch, and each boiler has 29.8 square 
feet of grate surface, 1825 square feet of heating sur- 
face and weighs complete with water 9.83 tons. The 
boilers supply steam to a single three-cylinder com- 
pound engine of about 1200 indicated horse-power, 
having cylinders of 17.3 in., 25.2 in., and 39.3 in. in 
diameter with a stroke of 164in. The first of these 
boats it at present undergoing her trials at Toulon. 

The society has further contracted to build for the 
French Government a large fast sea-going torpedo boat 
called the Mousquetaire, which has a contract speed 
of 244 knots per hour, and will be fitted with two of 
the Thornycroft type of boilers. These boilers are 
among the largest constructed of the Thornycroft type, 
having a grate surface of 41.2 square feet, and weigh- 
ing complete with water about 16 tons each. These 
boilers generate steam for two three-cylinder com- 
pound engines having cylinders of 15.8 in., 23.6 in., 
and 35.5 in. in diameter, with 15.8 in. stroke, and 
exerting collectively 2100 indicated horse-power. The 
boilers and engines are so arranged that one boiler 
supplies steam to one engine, and the other boiler to 
the remaining engine, both systems being kept entirely 
separate, but are so arranged that should occasion 
require it either boiler can be worked with either 
engine, or one boiler can supply both engines. The 
length of boat between perpendiculars is 154 ft., and 
15.4 ft. broad, witha draught aft of 6.2 ft., and a dis- 
placement when fully loaded of 125 tons. She carries 
two 17.8-in. torpedo tubes on deck, and two 37-milli- 
metre quick-firing guns, and is divided altogether into 
line water-tight compartments, 








MISCELLANEA. 
, Many of the wooden structures on the Canadian 
Pacific Railway are to be replaced with others of metal or 
mesonry at an estimated cost of 2,000,000 dols. 


Another boiler explosion at a cellulose manufactory 
took place at the Vestfossen Works, in Norway, on Sun- 
day, September 27. A labourer was so badly injured 


that he died within an hour or two after the explosion. 





Le Genie Civil reports that a 15 cm. (5.94 in.) gun, built 
by Krupp and intended for the Norwegian gunboat 
Viking, burst on its official trial at Horten. The powder 
charge was only 24 kilos. The fracture took place just 
behind the trunnions. 


At the meeting of the Institute of Marine Engineers 
held in the Town Hall, Stratford, on Tuesday, 14th inst., 
Mr. J. A. Rowe read a paper on ‘‘Stability and the 
Motion of a Vessel amongst Waves.” The conversazione 
of the Institute is to be held in the Town Hall, Stratford, 
on Friday, December 11. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ending Oc- 
tober 4 amounted, on 16,290} miles, to 1,527,661/., and 
for the corresponding period of 1890, on 16,2524 miles, 
to 1,502,866/., an increase of 37? miles, or 0.2 per cent., 
and an increase of 24,795/., or 1.6 per cent. 

The Junior Engineering Society will visit to-morrow 
morning Messrs. Samuda Brothers’ shipbuilding works 
and witness their launch of H.M.S. Scylla, by the train 
leaving Fenchurch-street station at 10.40 a.m. On Wed- 
nesday afternoon, 21st inst., the society will visit the 
Lambeth Pottery, Albert Embankment. 


The Gulcher Electric Light Company, who have lighted 
the streets of Wellington, New Zealand, for the past 
three years, are now extending their plant there to supply 
about 3000 lamps to private consumers. This company 
are also about to supply the city of Genoa with plant for 
2600 incandescent 60-arc lamps. 


The manufacture of the new Russian rifle—a repeater 
with 7.62 millimetres calibre, and a magazine for five 
cartridges—will soon be proceeded with on a large scale, 
large grants being available both from last year’s budget 
a the one for the present year. The manufacture of 
smokeless powder will probably soon be started at the 
Okhta Powder Mills, which have been recently completed 
and have a capacity of about 1} tons per diem. 


We learn that the technical classes at the People’s 
Palace, Mile End-road, E., are proving very successful. 
The syllabus is intended to cover the work necessary for 
the May examinations of the Science and Art Depart- 
ment, whilst several other subjects, such as steam engine 
and boiler design, and surveying, are also included. The 
workshops of the palace are fitted up with lathes and 
other machine tools. Full particulars of the classes ca: 
be obtained on application to the secretary, Mr. C. E. 
Osborn, at the Palace. 


It appears that no less than six of the United States of 
America have at various times become railroad pro- 
prietors, but in every instance State ownership has proved 
a failure, and the properties have been conveyed to 
private owners. These facts are of considerable interest 
at the present time, when so many ignorant enthusiasts 
propose State management as a panacea forall ills. It 
may be added that the difficulties attending the Govern- 
ment management of railways in South Africa and Aus- 
tralasia are notorious. 


The Commission of the World’s Columbian Exposition 
to be held in Chicago in 1893 have, after careful considera- 
tion, decided to sewer the whole area of about 700 
acres, upon which the Exhibition is to be built, on the 
Shone hydro-pneumatic system of town drainage. There 
will be 25 separate drainage areas, each having its ejector 
station, to which the sewage will gravitate; provision is 
made in thescheme for dealing with 4000 gallons of sewage 
per minute, which is equivalent to the sewage from a 
population of 110,000, assuming a water supply of 30 
gallons per head per day. 


The following Table gives the results of experiments 
on the holding power of railway spikes in ordinary 
wooden sleepers : 

















Holding Power. 

| 
Spike Depth Driven. | ) 

| Edge with | Edge Across 

| Grain. | Grain. 

in. in. | Ib. Ib. 
7xax4 3 1617 1317 
7x i x = 4 1625 } 1342 
8x8x 5 5 2180 1720 
10x$x4 7 3650 3000 


On Saturday last the thirty-sixth discussion session of 
the Manchester Association of Engineers was opened by 
a social meeting at the Grand Hotel, upwards of eighty 
members being present. The chair was occupied by the 
president, Mr. John West, M.I.C.E., who after tea briefly 
referred to the syllabus and expressed the hope that the 
attendance of the members at the meetings would be as 
numerous as formerly, and especially that they would 
take an active part in the discussions which were an im- 
eeu factor in the work of the association. Mr. Henry 

ebb (Bury) said that he was connected with two mills 
in his town, the proprietors of which had had the 
audacity to order two 30 ft. by 8ft. Lancashire boilers to 
work at 200 lb. pressure, also large quadruple-expansion 
engines, and he might intimate that in due course it was 
his intention to officially invite the association to visit 
Bury and inspect them early in the ensuing year. 


The opening lecture of the fifteenth session of the Coal 
Mining Department of the Yorkshire College was given 
on the 12th inst. by Professor Arnold Lupton, M 1.C.E. 
¥.G.S. The chair was taken by Mr. W. 
J.P., M.1.C.E., and there was a Tene meeting of collier 
owners, managers, &c., including Messrs. Marshall, 
Nicholson, Ewing Matheson, W. P. Maddison, Walter 
Rowley, Robert Armitage, and Matthew Hall, The 





E. Garforth, 








chairman in opening the meeting spoke of the importance 
of the instruction offered by the college and the great 
advantage to the district. He said, speaking not only 
for himself but for coalowners generally, that they would 
show their mines to the students. e himself for the 
last twelve years, as a member of the committee, had 
taken great interest in the classes, and he advised all who 
could to attend. The lecture was handsomely illustrated 
by diagrams and working models. After the lecture a 
vote of thanks to the chairman and lecturer was proposed 
by Mr. Ewing Matheson and seconded by Mr. Armitage. 


Considerable progress has been made with the Niagara 
Falls power tunnel, which was commenced on October 4 
last year. The following figures show the present state of 
the work : 


Total in each 


Shaft, Septem-| Total for 


September 19. 


Progress in 
Week. 





ber 12. 
I ft. ft. tt. 
sees i. as | lla 
Shatt 1 {east 169 37 206 
sae{te | i | & ‘o 


When finished this section will be 6530 ft. long, and it is 
estimated that the tunnel to the canal will be completed 
by the middle of February next. 


On Thursday, 8th inst., a trial of two new ‘‘ Greenwich” 
steam fire engines took place in the Albert-square, Man- 
chester. The machines, which have been built by Messrs. 
Merryweather and Sons, are rated to deliver 450 gallons 
of water per minute, actually threw over 500 gallons each, 
owing to the remarkable steadiness in working and the 
high pressure maintained. Steam was raised with full 
quantity of water in the boiler, in 9 minutes, and one 1$-in. 
jet was thrown 210 ft. horizontally, and vertically reached 
175 ft., washing the face of the clock on the tower of the 
town hall. Two and four jets were thrown by each 
engine to good distances and the authorities were very 
pleased with the results. The machines have been made 
specially light in proportion to their power, as they are 
to be used at fires in the outlying hilly portions of Man- 
chester. Special cupboards are arranged on each engine 
to carry two ‘‘ Tozer” hand fire pumps, as it has often 
been found that a fire to which a steamer has been sent 
can be dealt with successfully with hand pumps, thus 
minimising the water damage. Messrs. Merryweather 
are also building new steamers for Portsmouth, Salford, 
Hungerford, and several other towns. 


The LordsCommissioners of the Admiralty have during 
the last few months been carryingout a series of exhaustive 
and important trials with all classes of anchors in Ports- 
mouth Harbour. These trials culminated in a final test of 
merit in holding power on the 14th, 15th, and 16th of Sep- 
tember, when H.M.S. Hero wasordered out to Spithead to 
test the selected five anchors, chosen out of many pre- 
viously tried in various ways. The method of procedure 
conducted by the officials of the Steam Reserve, with 
officers and men from H.M.S. Excellent, was as follows: 
Each anchor was let go in turn with a small buoy attached 
to denote the place where it fell. A rowboat was in 
attendance, and likewise threw over a powerful anchor 
and buoy in the same place. The Hero then steamed 
half-speed astern for twenty minttes and stopped, the 
distance of the drag being carefully measured. <A diver 
was sent down to report on the position of the anchor 
and the state of the ground over which it had dragged. 
The weight of the ordinary anchors of the Hero is 96 cwt., 
but at these trials the anchors were purposely made only 
38 cwt., so that the ship was theoretically supposed to be 
considerably too strong for the anchor. This generally 
proved the case, as most of the anchors dragged from 70 
yards tohalf a mile before taking hold. One remarkable 
exception, however, occurred with the anchor known as 
‘-Hall’s” patent. This anchor only dragged a few feet, 
and the report of the diver was that it had piled up in 
front of it noless than 12 ft. of clay and gravel. The 
patentee is Mr. J. ¥. Hall, of Sheffield. 


The Bill promoted by the Manchester, Sheffield, and Lin- 
colnshire Railway Company to authorise the extension of 
their system to London will be again brought before Par- 
liament in the coming session. In the main the measure 
willbe very much what it was when rejected by Mr. 
Woodall’s committee, but it has undergone important 
modifications in detail, with the view of meeting the more 
serious objections raised against the scheme last session. 
These modifications chiefly affect the question of the 

roposed London terminus, the plans for which have 
a considerably altered and extended. Some devia- 
tions from the route originally laid down between 
Beighton Junction and Quainton-road are also provided 
for to meet the requirements of local authorities and 
landowners. Besides the St. John’s Wood land—to the 
disturbance of which such strong objection was offered by 
artists and others resident in the locality—it is now 
sought to acquire the ground bounded by Grove-road, the 
north side of Church-street, Edgware-road, and St. John’s 
Wood-road. This is in No. 3 ward, half of which, it is 
estimated, will be swept away for railway purposes if the 
new project be sanctioned. Then, in No. 4 ward the 
land needed extends from St. John’s Wood-road to 
Marylebone-road at the corner of Allsop-place, and thence 
to Lisson-grove, excluding the grove itself, but the plan 
contemplates a line from Harewood-place to the corner of 
Alpha-road. Thus nearly the whole of No. 4 ward would 
be occupied by the new railway project should it prove 
more fortunate in the House of Commons than the old 
one, 
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JARDINE’'S SCREWING GEAR FOR ROLLING 














On the present page we illustrate a novel form of 
screwing gear, which has been fitted to Nos. 1 and 2 
late mills at the well-known Dalzell Steel and Iron 
Vorks of Messrs. David Colville and Sons, Motherwell, 
N.B. To meet the necessities of modern construc- 
tional ironwork, plates are now required to be rolled 
much larger and heavier than was formerly the case. 
Heavier rolling mills are required, and the work of 
adjusting the screws has been gradually growing 
beyond manual power, At the mills above mentioned, 
before this gear was fitted, two men were sometimes 
required at each screw, and as there had to be no loss 
of time between the passes the adjustment of the 
screws was necessarily of a haphazard nature until the 
final pass was reached, when of course it had to be 
exact. 

As may be seen from the general arrangement, 
Figs. 1 and 2, the gear is simple in construction. The 
upper ends of the mill screws slide through worm- 
wheels which drive them by means of feathers. The 
wormwheels are driven in turn by worms on horizon- 
tal shafts at right angles to the centre line of the mill. 
So far, this is the ordinary arrangement applied to 
cogging mills, &c. The special feature is the method 
adopted for driving the worms. For this purpose a 
shalt is placed behind the mills and is continuously 
driven by an engine in one direction. In the present 
case it is suspended from the girder carrying the over- 
head travelling crane. Opposite each housing screw 
a pair of mitre wheels are placed on the shaft with 
friction clutches between, andthese drive the worm- 
shaft by means of a third mitre wheel gearing with 
both, the wormshaft being turned in either direction 
as one or other of the clutches is put into gear. The 
levers actuating the clutches are placed on a platform 
—shown in the illustration-—above the mill, where they 
are entirely under the control of one man, who has an 
uninterrupted view of the index rings and of the mill 
itself. These index rings are adjustable to neutralise 
the wear of the brasses, and are illuminated at night 
by incandescent lights and reflectors. Each ring is 
divided by a horizontal band, the upper and lower 
halves being graduated from opposite sides so as to 
give a similar reading to the screwer on his platform 
and to the head roller on the mill floor in front. 

The complete independence of each screw is a special 
feature which possesses many advantages. The wear 
of the bushes and the staving up of the screws are 
seldom equal at both ends of the roll, and wy4 inequality, 
great or small, can be at once regulated by adjusting 
the index rings. To give a more complete control over 
the adjustment of the finishing rolls a band brake 
worked by a foot lever is fitted to the wormshafts of 
these rolls. The worms and wormwheels on the screws 
of these rolls are also of finer pitch than those on the 
grain rolls with the same object. 

The above gear has now been working for upwards 
of nine months with absolutely no attention for repairs, 
and the third week it was running the output of the 
mill was the largest on record, while the average 
weekly output has been considerably increased. The 
inventor is Mr. John Jardine, Windsor - terrace, 
Motherwell, who has patented his screwing gear both 
in this country and abroad. 





Crain Rolls Chilled 


Fig.2. 


MILLS. 





Rolls 


















| Fly Wheel of Engine | 


a, 








=< — 








Channe/ Bar 








“2 wollen 









































692 ¢. LE 


ON THE ELIMINATION OF SULPHUR 
FROM PIG IRON.* 
By J. Massenez, Hoerde. 

Ir in the acid and the basic Bessemer processes the 
molten pig iron is taken direct to the converter from the 
blast furnace, there is the disadvantage that the running 
of the individual blast furnaces can hardly ever be kept 
so uniform as it is desirable should be the case in order to 
secure regularity in the converter charges. In the manu- 
facture of Bessemer steel the variable proportions of 


* Paper read before the Iron and Steel Institute. 
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silicon and of carbon here come chiefly under considera- 
tion, whilst in the basic process it is chiefly the varying 
proportions of silicon and of sulphur ; and in cases where 
either ores containing variable percentages of phosphorus, 
or puddle slags, are treated, the varying proportion of 
phosphorus has also to be considered. This disadvantage 
of the irregular composition of the individual blast fur- 
nace charges is obviated in a simple and effective manner 
by W. R. Jones’s mixing process. In this as much pig 
iron from the various blast furnaces of a works as is 
sufficient for a large number of Bessemer charges, say 
from seven to twelve charges, or, in other words, from 
70 to 120 tons of pig iron, is placed in a mixing vessel, 
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Only a portion of pig iron placed in the mixer is taken 
for lather treatment for steel, whilst new supplies of 
pig iron are brought from the blast furnace. In_ this 
way homogeneity sufficient for practical purposes is ob- 
tained. 

Tn the treatment of phosphoric pig iron, which is em- 
ployed in the production of basic steel, it is, however, not 
sufficient merely to conduct the molten pig iron in large 
quantities to the converter in a mixed condition, but the 

roblem here is to render the proportion of sulphur also 
independent of the blast furnace process to such an extent 
that the proportion of sulphur in the finished steel is so 
low that the quality of the steel is in no way influenced 
by it. The question of desulphurisation has, especially 


of late years, become of the utmost importance, at any 
rate for the iron industry of the Continent. By the great 
strike of 1889, the German colliers have succeeded in 
greatly improving their wages ; and with this increase in 
wages not only is there a distinct diminution in the 
amount of coal wrought, but, unfortunately, the coal 
produced since then is raised in a much less pure condi- 
tion than was formerly the case. Consequently the pro- 
ee of sulphur in the coke has considerably increased. 

hereas formerly this proportion did not exceed 1 per 
cent., it has now in many cases risen to 1.8 per cent.; so 
that an unpleasant ratio exists between the wages of the 
Arse and the amount of sulphur in the coal raised. 
is therefore not remarkable that, even when ores fairly 

tee from sulphur are treated, it easily happens that a 
sul pe og! Pig iron is obtained. 

. +0 order to effect satisfactory desulphurisation, atten- 
tion has been bestowed on the fact that iron sulphide is 
converted b: manganese into manganese sulphide and 
iron. If sulphuretted pig iron, poor in manganese, is 








added in a fluid condition to manganiferous molten pig 
iron, poor in sulphur, the metal is desulphurised, and a 
manganese phe x slag is formed. It may be urged 
that it does not seem necessary to effect the desulphuri- 
sation by means of the reaction of the manganese and 
iron sulphide outside of the blast furnace, as it is pos- 
sible, by suitably directing the blast furnace, by the 
employment of manganiferous ores or highly basic slag, 
so to desulphurise the iron in the blast furnace itself that 
it would be unnecessary further to lower the percentage 
of sulphur. Every blast furnace manager, however, will 
have observed that, even with every precaution in the 
blast furnace practice, pig iron will often be obtained with 
so higha percentage of sulphur as to render it useless for 


Fig.8 


Arrangement of Pipe and Pressure Pump 
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the Bessemer acid or basic processes. If the desulphuri- 
sation in the blast furnace is carried sufficiently far, it is 
always necessary to work the furnace hot, and thus to 
obtain hotter iron than is desirable for further treatment 
in the converter. On the other hand, the method of 
further desulphurisation outside the blast furnace, de- 
scribed in this paper, presents the double advantage that 
part of the blast furnace can be kept cooler, and thus lime 
and coke be saved, and that there is a certainty that no 
red-short charges are obtained in the treatment in the con- 
verter, while the pig iron passes to the converter at a suit- 
able temperature. 

A further advantage presented by the direct process 
described in this paper is that the Bessemer works is 
independent of the time at which the individual blast 
furnaces are tapped, as the pig iron required for the 
Bessemer process can be taken at any moment from the 
desulphurising plant. In Hoerde, where the mixing and 
desulphurising process has for a considerable time been 
regularly in use, it has been found that all the chief diffi- 


culties formerly encountered in the method of taking th® 
fluid pig iron direct from the various blast furnaces to 
the converter have been obviated. At Hoerde the 
mixing and desulphurising plant shown in the accom- 
panying engravings is employed. This apparatus holds 
70 tons of pigiron. It is, however, advisable to have an 
apparatus of greater capacity, say 120 tons. The apparatus 
has the shape of a converter, and the hydraulic machinery 
| by which it is moved is simple and effective. An hydraulie 
| pressure of eight atmospheres is sufficient to set it in 
motion. The vessel is provided with a double lining of 
firebricks of the same quality as those used for the lining 
of blast furnaces. This lining is gradually attacked only 





along the slag line, and does not require repair until it 








has been in use for some six weeks. Further repairs are 
then necessary every three weeks. Only the few courses 
of spoilt bricks are renewed, and for the repairs, including 
the cooling of the vessel, a period of two to three days is 
required. At the end of the week the vessel is kept filled, 
so that its contents suffice for the last charge to be blown 
on Saturday. On Sunday night the vessel is again filled. 
The consumption of manganese is very low; theoretically 
it is the quantity required for the formation of manganese 
sulphide, and in practice it has been found that this 
amounts to about 0.2 per cent. The proportion of man- 
ganese which the desulphurised pig iron coming from the 
vessel should contain is best kept at about 1.5 per cent. in 
order to render the desulphurisation as complete as pos- 
sible. Thus, a mean proportion of 1.7 per cent. of man- 
ganese in the pig iron passing into the vessel is more 
than sufficient to effect a thorough desulphurisation. 
Indeed, 1 to 1.2 per cent. of manganese is sufficient to 
effect a satisfactory desulphurisation. For the extent 





of the removal of the sulphur, the temperature and 
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the duration of the reaction are of importance. It has 
been found that if highly sulphuretted pig iron is 
poured from the blast furnace into the desulphu- 
rising vessel, fifteen to twenty minutes are suffi- 
cient to effect the desulphurisation requisite for the steel 
process. The part played by the duration of the process 
is seen from the results obtained with the last charges, if 
the vessel is emptied at the end of the week without 
fresh pig iron being added from the blast furnace. If, for 
example, 60 tons of pig iron with 0.065 per cent. of sul- 
phur remain in the vesssel, the proportion of sulphur 
with the last charges falls to 0.03 per cent. The iron in 
the vessel remains sufficiently fluid for several hours. 
When necessary, a little wood is thrown in. It has been 
found quite unnecessary to obtain heat by passing and 
burning a current of gas above the bath of metal. 

A number of results, showing the separation of sulphur 
at the Hoerde Works, was published a few months ago* 
by Professor P. Tunner, one of our honorary members. 
These results are given in the following Table : 





Percentage in | 
Basic Charge (10| In 
to 11 Tuns) 


Percentage of 
Sulphur in the 
Charges poured 


into the Vessel (10 : finished 
toll Tons of Pig oT the Steel 
Iron). P Remarks. 


From Per 


Per 
Blast Cent. No. Sulphur; Cent. | 

















Furnace Sulphur Sulphur} 
If. 0.276 | 247 0.056 0.039 |L, On starting the 
rv. 0.137 493 0.044 0.027 | process a little 
IL. 1.022 &32 0.043 0.034 sulphuretted 
IL. 1,020 893 0.043 0.057 | iron was obtained 
& 1.530 | 929 0.043 0-041 |2. For further test- 
If. 0.670 940 undet.| 0.041 | ing the process, 
IL. 0 783 941 os 0.045 highly sulphu- 
I. 0.443 | 958 0 4438 0.023 retted iron was 
II. 0.271 | 963 0056 | 0.045 intentionally em 
IV. 0.436 | 1118 0.038 0.022 ployed. 
II. 0.389 | 1153 0.047 0.027 |3. The iron was then 
Il. 1,200 | 178 0.054 0.025 blown less hot 
IV. 0.680 | ? 0.054 0 032 without paying 
IV. 0.352 | 240 0.034 0.018 any attention to 
lV. 0.427 | 823 0 039 0.012 sulphur. 
| 4. The Table con- 
| tains only those 
| charges for which 
| an analysis of the 
pix iron from the 
last furnace 
was available. 


The following Table gives the results of assays of the 
steel ; 


Samples taken in the Order 


S 
of the Charges. amples taken at Random. 








No. Sulphur. No. Sulphur. | No. | Sulphur. , No. | Sulphur. 








202 0 033 299 0,025 7744 | 0.034 | 7773 0.034 


293 0.08L | 300 0.034 | 7746 | 0.038 | 7776 0.021 
204 0.042 | 301 0.029 | 7748 | 0.027 | 7777 0.054 
295 0.026 | 302 0.031 7750 | 0.035 | 7784 0.036 
296, 0.017 | 303 0.034 | 7752 | 0.027 | 8180 | 0.028 
297, «0.024 | 304 -0.042 | 7754 0.037 | 8190 | 0.026 
298 0.025 | 305, 0.042 | 7770 | 0.025 | 8200} 0.026 








More recent results are shown in the accompanying 
Table, which represents the following analysis of the 
daily samples taken during the course of a month in so 
far a3 they relate to sulphur, silicon, and phosphorus : 

















| | Percentage of 
7 ‘ = Sulphur in Iron 
Date. | P, Mn. Si. | 8. | — bie 
| | Furnace. 
1 | 2.82 | 1.53 | 0.13 | 0.053 | 0.216 
3 | 274 | 2.97 0.28 0.036 0.135 
4 283 | 1.96 0.21 | 0.051 | 0.348 
6 2.86 | 1.25 0,28 0.035 0.265 
7 | 2.87 1.36 0.17 | 0.078 | 0 481 
10 274 | Lat | 033 0.086 | 0.176 
11 299 | 1.15 0.13 | 0.074 | 0.147 
12 2.80 | 1.22 0.20 | 0.072 | 
13 288 1.33 0.16 0.075 | 0.142 
14 | «2.82 1.55 O21 | 0.c67 | 
15 | 2.80 1.33 0.13 | 0.063 | 0.130 
7 | 2.93 1.39 0.19 | 0.049 | 0.105 
18 | 2.73 1.19 0.27 | 0.059 | 0.135 
19 ar 1.70 0.28 0.059 0129 
20 2.84 | 1.39 0.31 0.073 | 0.143 
22 | 2.69 2.01 0.44 0.051 | 0.173 
24 | 2.88 1.49 0.15 | 0.052 | 0.125 
2% | 2.83 1.79 0.18 0.038 | 0.164 
26 «| «(2.69 1.27 0.11 0.070 | 0.372 
97 | 2.85 | 1.80 0 26 0.065 | 0.182 
23 | 285 | 1.19 | 0.36 0.070 | 
29 2.82 | 142 | 016 |; 0.048 | 0.105 
31 2.62 | isa | 0.17 0.063 | 0.100 


The same Table shows the percentage of sulphur in the 
pig iron from the blast furnace, and that in the pig iron 
treated in the vessel. ; : 

The following are some of the results obtained in work- 
ing, where samples of the pig iron employed were avail- 
able for analysis: 

Per Cent. 
of Sulphur. 





1. a. From the vessel, charge No. 852 e .. 0.036 
} “ blast furnace, No, 4 a o. 0.135 

rm ~ vessel, charge No. 853 os +. 0.032 

2. a. me 9 » No. 1290 «. 0.058 
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Per Cent. 
of Sulphur. 
b, From the blast furnace, No. 4 o= «. 0.372 
6 ne vessel, charge No. 1291 ~ a ee 
7 i  NOlIbsa wk gs OSD 
b. XS blast furnace, No. 2 wn os Gf 
C. a vessel, charge No. 1535 ai .. 0.068 
4. a. ” - - No. 1538 ie -- 0.059 
b, ns blast furnace, No. 2 pe e- 0.852 
c e vessel, charge No. 1539 0.074 


The following figures give: a. Details of a series of 
tappings ftom furnaces 1, 2, and 4, in the order in which 
they pass to the desulphurising plant—the quantity of 
sulphur represented being also given : 











| | : co | Sulphur, 
Number. p, Blast FP ssn ve oie —— per | Weight in 
urnace, KMogrammes. ent. Kilogrammes. 

1 4 10,400 0.481 50.024 
3 1 13,10 0.068 | 8.908 
5 2 ! 11,400 | 0.067 7.638 
7 4 10,100 0 216 j 21,816 
9 1 12,200 | 0.100 | 12.200 
1l 2 12,700 0.120 | 15.240 
14 4 10,400 0.176 | 18.304 
16 1 13,200 0.084 | 11.088 
19 2 12,500 | 0.074 9.850 
21 4 9,400 | 0.105 9.870 
23 1 11,600 | 0.059 | 6.844 
25 2 11,500 | 0.073 | 8.395 
Totals .. a 138,500 | ae | 179.577 





b. The corresponding quantities of desulphurised pig 
iron passing from the vessel to the converter : 





[From the | Weight in | Sulphur per 

















SPER V Sulphur, 
Number. Ohavve Kilogrammes. | Cent. Weight in 
N ey | Kilogrammes. 
| Number, | 
2 | 10% | 10,300 0.078 =| ~—«8,084 
4 | 105 | 10,400 0.099 «=| ~—s:10,296 
6 | 106 | 10,100 0.085 | 8.585 
8 | 107. | 10,400 0.086 | 8.944 
10 | 108 | 9,400 0.074 | 6.956 
12 109 10,500 0.072 | 7.560 
13 | 110 | ~~ 10,900 0.075 | 8.175 
15 | 111 | 10,500 0.067 | 7.035 
7 | 2 10,400 0.063 6 552 
18 113 10,300 0.074 7.622 
20 114 10,200 0.049 | 4.998 
22 115 10,500 0.059 6.195 
24 116 10,300 | 0.059 | 6.077 
2 OC 117 10,100 | 0.057 5.757 
’ ——— | 
Totals .. ee 144,300 a 102.786 





Recalculated, these totals represent, respectively, 
138,500 kilogrammes of pig iron and 98,654 kilogrammes 
of sulphur. 

Thus, from 138,500 kilogrammes of pig ‘iron there has 
been eliminated 179.577 — 98.654= 80.923 kilogrammes of 
sulphur, or, in other words, 45.063 per cent. 

The proportion of sulphur in the slags rises with that 
in the iron from the blast furnace to 17 per cent., an in- 
appreciable portion of the sulphur of the slag being 
oxidised to sulphurous anhydride by access of air, An 
analysis of the slag yielded the following results : 


Per Cent. 
Sulphur .. 17.07 
Manganese oe oe os oe oe 30.31 
Phosphoric anhydride. . aa Ee re 0.61 
Iron “ oe - = ae 7.13 
Bases oe os oe ee ee os 25.04 

An analysis of an average sample gave : 
Per Cent. 


Manganese sulphide 
Manganous oxide 
Ferrous oxide 





Silica 

Alumina .. *" = Ne «s =e : . 
Lime es a ee “ ay: ae 8.53 
Magnesia.. oe ee ° . oe 0 43 


The great convenience and certainty presented by the 
method described in this paper will in all probability lead 
to its general adoption. As a matter of fact, several 
works are now occupied with the installation of this mix- 
ing and desulphurising plant. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 6, 1891. 

AmonG the favourable features in the American 
commercial markets are the heavy gold receipts, the 
ready sales of cereals, the large marketing of cotton, 
the increasing demand for general merchandise, and 
the improving railway traffic. While the volume of 
business is increasing the range of prices remains the 
same. Buyers all recognise the possibility of higher 
prices should the present improving tendency continue, 
but they are not making provision for more than orders 
in hand except in some few instances, Locomotive 
and car builders report an increase of work for winter 
delivery. As fast as railway managers feel it is safe 
to improve their motive power and equipments they 
will do so. Expenses in these directions have been 
kept at a minimum on most roads, Should the 
expansion of traffic continue the coming year will, of 
necessity, be a very active one in all establish- 
ments connected with railroad equipment of every 
sort. A good many passenger engines capable of 
making unusual speed are being turned out, and 
ten-wheeled freight engines of large capacity are 
also being ordered. The iron trade is steadily 





improving, but there will not be a rush of anticipating 
orders. All kinds of steel, in blooms, ingots, bars, 
and plates and shapes, have been selling well for a 
few days past. Some moderate concessions, it is 
understood, have been offered, and winter orders were 
placed by a number of large consumers who have 
heavy contracts on hand taken rather low. There is 
this to be said, that all dealings show the under- 
current of apprehension that the general level of prices 
in the iron trade may be raised before mid-winter. At 
this time tide-water quotations are 18 dols. to 18.25 
dols. for No. 1 foundry, and 14.50 dols. to 15 dols. for 
forge. Steel rails have sold in large lots at mill at 
30 dols. and steel billets delivered at points 100 to 
300 miles from mill at 27 dols. Muck bars at mill, 
26.50 dols.; merchant iron, 1.60 dols. per 100 lb.; 
beams and channels, 3.10 cents. Another interesting 
feature is the possibility of heavy business in structural 
material. A large amount of railrcad work has been 
prepared for. Drawings are completed and specifica- 
tions also. The coal trade is active, and the fuel pro- 
duction is no more than equal to the market demand. 
There is more confidence in a stable monetary situa- 
tion since the return flow of gold and the heavy Euro- 
pean cereal exports. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in the warrant market last Thursday forenoon. 
Several lots of Scotch warrants changed hands at the pre- 
ceding day’s prices, varying very little from 47s. per ton 
cash. Very little change took place in the prices of 
Cleveland or hematite iron. Quietness was the rule of 
the market in the afternoon. Over the day prices de- 
clined all round, but in no case more than 1d. per ton. 
At the close the settlement prices were—Scotch iron, 47s, 
per ton ; Cleveland, 40s. 14d. ; hematite iron, 49s. 3d. per 
ton. Business was almost at a standstill on Friday. One 
lot of Scotch iron brought 47s. per ton, while Cleveland 
and hematite warrants were both flat and lower in price, 
the former losing 2d. and the latter 34d. per ton on the 
day, and closing settlement prices were—Scotch iron, 
47s. per ton; Cleveland, 40s.; hematite iron, 49s. per 
ton. There was a firmer tone on Monday amongst the 
holders of warrant iron, but very little business was re- 
ported. Only one transaction in Scotch iron took place, 
the price being 3d. per ton up. A lot of 500 tons 
of hematite iron changed hands during the forenoon, 
but in the course of the afternoon nearly 4000 
tons of Cleveland and hematite iron were sold, 
the tone being firm. There was an_ all-round 
advance in prices in the afternoon—}d. to 3d. per ton— 
and at the close the settlement prices were—Scotch iron, 
47s. per ton; Cleveland, 40s. SA: hematite iron, 49s. 3d. 
per ton. There was rather more business done yester- 
day forenoon—nothing in Scotch, however, and only one 
transaction in Cleveland iron. Several lots of hematite 
iron were sold. Prices were a little easier. At the close 
the settlement prices were—Scotch, 47s. per ton; Cleve- 
land, 40s. 14d.; hematite, 49s. 14d. per ton. A fair 
amount of business was done in pig iron this 
forenoon. Very little change took place in prices, 
although the tendency appeared to be rather easier. 
The market was steady in the afternoon witha moderate 
amount of business done at about yesterday's prices. 
The following are a few of the prices of special brands of 
No. 1 makers’ iron: Calder, Gartsherrie, Summerlee, and 
Langloan, 57s. per ton ; Coltness, 57s. 6d.; Glengarnock 
(shipped at Ardrossan), 57s. ; Shotts (shipped at Leith), 
58s. 6d.; Carron (shipped at Grangemouth), 61s. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 8099 tons, against 8597 tons in the correspond- 
ing week of last year. They included 200 tons for the 
United States, 1730 tons for Canada, 110 tons for India, 145 
tons for Australia, 250 tons for France, 1530 tons for Italy, 
110 tons for Holland, 150 tons for Belgium, smaller 
quantities for other countries, and 3461 tons coast- 
wise. There are still seventy-five blast furnaces in 
active operation, while at this time last year only 
six were blowing. No fewer than sixteen furnaces 
are — on hematite ironstone, five are making basic 
iron, and the remainder are making ordinary iron, with 
the exception that one furnace at Coltness Iron Works is 
making ferro-manganese. The decrease in the public 
stocks of Scotch iron is attracting attention. Yesterday 
evening the stock contained in Messrs. Connal and Co.’s 
public warrant stores amounted to 499.217 tons, as com- 
pared with 500,385 tons yesterday week, thus showing 
for the week a decrease amounting to 1168 tons. 


Malleable Iron and Steel.— While the makers of finished 
iron have had their order books well filled up within the past 
month or six weeks at the lower range of price, they have 
latterly been experiencing a slight lull in the demand in 
consequence of the recent advance in prices. Consumers 
seem to have supplied themselves prior to the rise, and 
are now keeping off the market. Makers, however, are 
somewhat indifferent, as they have in most cases sufficient 
work on hand to keep their furnaces and rolling mills 
oing for some months tocome. Steelmakers have now 
ooked a considerable amount of work for shipbuilding 
oe es, while there are still inquiries on the market for 

urther large quantities of material. Makers are conse- 
quently firm in their quotations, ship-plates being quoted 
at 62. 8s. 9d. to 67. 10s. per ton, less 5 per cent. discount. 


The Coal Trade.—The Glasgow coal market was steady 
to-day. For house coals some firms report a quiet and 
others a good inquiry. The rise in Mediterranean freights 
is making shippers hesitate a little as to the prices to be 
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for future cargoes. To-day’s prices at Glasgow 


arbour are: 


F.o.b. per Ton. 

Ss. age d. 
Splint 9 3to0 0 
Main coal 8 0, 8 2 
Steam 10 0,,10 6 
Ell .. 9 0,, 


From Ayrshire the report comes to hand that the coal 
trade in that county continues to be in a very fair condi- 
tion, the exports being fully beyond the average. Prices 
are firm and are likely to remain so for some time to come. 
The quotations are: House coal, 8s. 6d. to 9s.; steam, 
8s. to 8s. 6d.; and triping, 6s. 6d.; all f.o.b. Owing to 
the weather which has prevailed for the past week, 
accommodation in the harbours has been somewhat 
limited, as a large number of vessels are lying wind- 
bound waiting a change to enable them to put to sea with 
their cargoes. The shipments by steamers are continuing 
good, with the prospect that this trade will shortly be 
still further developed. From Fife it isreported that the 
coalmasters have taken 6d. per ton off the rise which they 
lately put on the price of coals, and that fact seenis to 
have disconcerted a number of the Lanarkshire coalmasters 
tosome extent. An effort is being made to get the latter 
to agree to an amicable endeavour to improve the rate of 
the miners’ wages in view of the increase in the price of 
coals, and in some quarters it is thought that it may 
prove successful. The coal trade is certainly in a thriv- 
ing condition in almost every direction. 


New Dry Dock for Leith.—At the monthly meeting of 
the Leith Dock Commission, held last Friday, a proposal 
was submitted from the Works Committee for the con- 
struction of a new dry dock, 285 ft. long by 74 ft. in 
width, on a site immediately to the south of the Prince of 
Wales Graving Dock, at an estimated cost of 25,0001. 
After the subject had been discussed at some length, and 
objections answered, the scheme was approved of, and it 
was remitted to the Works Committee to have plans pre- 
pared for the new dock. The Prince of Wales Dock is 
382 ft. long, but one of a much smaller size is considered 
to be one of the immediate wants of the port. 


New Fire Extinguishing Appliances for Glasgow.—In 
view of the great extensions which are to be made to this 
city on November 1, the Fire Department is being made 
still more efficient than it has hitherto been, and addi- 
tional appliances are being obtained so that it may be 
possible for the firemaster to cope with all the risks of 
the surrounding suburban districts which add to 
‘‘Greater Glasgow” an increase of something like a 

opulation of 80,000. Messrs. Shand, Mason, and Co., 

ondon, have been instructed to supply two new steam 
fire engines and two 60 ft. lattice girder fire escapes. Two 
smaller fire escapes have been ordered from another firm. 
In one of the south-side districts a new fire station is to 
be erected, and in the Kelvin-side district Messrs. Ander- 
son and Muirs, electrical engineers, Glasgow, are to fit 
up and maintain three pillar fire-alarm boxes. 


Large Import of Nickel Ore at Clyde.--There arrived in 
the Clyde during the month of September five vessels, with 
11,933 tons of nickel ore, and for thenine months of this 
year the imports amounted to 24,984 tons. This is an 
increase of 9055 tons on the month, and of 13,807 tons on 
the nine months, as contrasted with the import for the 
same periods last year. The increase in the use of nickel 
ore of late has been remarkable. It is not much over five 
years since the Nickel Company started operations in the 
west of Scotland, chiefly for plating purposes, and the 
import in 1886 was only 700 tons of ore. This was in- 
creased to 3348 tons in 1887, to 9596 tons in 1888, to 10,639 
tons in 1889, and to 17,856 tons in 1890. The import for 
the past nine months exceeds that for the twelve months 
of last year by 7128 tons. The combinations in which 
nickel is now used with steel, and more especially in 
gun-steel, have been chiefly the cause for the rapid ex- 
tension of this trade. 


Copper Ore Imports into Glasgow.—There were 3594 tons 
of copper —_— landed at Glasgow in the month of Sep- 
tember, and twenty-seven cargoes aggregating 38,577 tons 
during the nine months of the year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market was only moderately attended and the actual 
amount of business transacted was not large, but gene- 
ral] those interested in the trade regarded prospects as 
fairly satisfactory and spoke in anything but a discou- 
raging manner of the future. Although there was not 
much iron changing hands the tone of the market may 
be described as cheerful, and quotations were well main- 
tained. There was no desire atall to do business ahead, 
both buyers and sellers preferring to go on from hand to 
mouth at present. Some of the makers yesterday asked 
40s, 6d. for early f.o.b. delivery of No. 3 g.m.b. Cleveland 
Pig iron, and as they are all pretty well sold they 
were in no hurry to reduce their quotations, but there 
were several merchants ready to sell at 40s. 3d., and 
a few odd lots changed hands at 40s. 14d. One or 
two buyers were not disposed to give more than 40s. 
for the ruling quality, and they reported having pur- 
chased at that figure. he lower qualities were 
very firm. No. 4 foundry, which is as scarce as ever, 
was in good demand at 39s. 3d., and one or two sellers 
asked 39s. 6d. Grey forge was steady at 37s. 3d. Middles- 
brough warrants were 40s. 14d. cash buyers, with very 
little doing in them. To-day our market was very quiet, 
and quotations were practically unchanged. No. 3 was 
40s. 3d. and Middlesbrough warrants, after being down 


to 40s., closed steady at 40s. 1d. cash buyers. The hema- 
tite pig iron trade is in a fairly satisfactory state. Makers 
are so busy that they will not undertake to deliver orders 
under a month, and some of them are somewhat in- 
different about entering into new contracts just at pre- 
sent. Nos. 1, 2, and 3 of makers’ east coast iron keep at 
50s. for delivery a month hence, and one or two firms are 
asking 50s. 6d. Thereis a good deal doing in the Spanish ore 
oa and quotations are firm. Rubio is 13s. 6d. ex ship 
ees. 


Manufactured Iron and Steel.—In these two important 
industries there is not much new to report. There are 
not many orders coming to hand just now, but all the 
works are kept busy and several firms have sufficient 
orders booked to keep them occupied to the end of the 
year. Steel-plate makers are particularly active, and in 
fact cases are reported of contracts pean, hire wape as the 
producers could not possibly execute them by the time they 
were required, and it is said that orders have been trans- 
ferred from one works to another in order to get the work 
out at the specified time. The steel rail trade is still very 
quiet, the demand being very poor and quotations remain- 
ing weak. Common iron bars are 5/. 12s. 6d. ; iron ship- 
plates, 5/. 12s. 6d.; iron ship angles, 5/. 7s. 6d. ; steel 
ship-plates, 6/. 2s. 6d.; and steel ship angles, 5/. 17s. 6d., 
all less the usual 23 per cent. discount for cash. Heavy 
sections of steel rails have been quoted 4/. 5s., but they 
might still be bought at 4/. 2s. 6d., and even as low as 
4l. f.0.b. at makers’ works, 


The Fuel Trade.--There is not mnch alteration in the 
fuel trade. On Newcastle Exchange best Northumbrian 
steam coal is weak at from 11s. 3d. to 11s. 6d. f.o.b., but 
gas coal is in good demand at about 9s. 6d. f.o.b. Bunker 
coal keeps dull, coke is rather firmer. Here good blast 
furnace qualities are now difficult to obtain under 13s. 6d. 
delivered at the furnaces. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Extraordinary Steel Casting.—Messrs. Henry Vickers, 
Sons, and Co. have recently effected the casting of a 
steel block weighing 96 tons. It is believed to be the 
largest steel casting yet made, and is intended to be used 
as a portion of the huge hydraulic press constructing at 
the River Don Works. 


Iron and Stecl.—A curious report has obtained cur- 
rency that a number of local houses have advanced prices 
of nanufactured iron by 5s. per ton. Though rates are 
stiffening, we are unable to trace a single quctation that 
has been accepted on the basis of these advanced figures. 
Prospects in the finished iron trade are certainly 
brighter than for some time past, and these remarks 
apply to the trade throughout South Yorkshire. Engi- 
neering houses in Sheffield are fully employed, but 
work in the Leeds district is unevenly distributed. In 
connection with this, some remarks will be found beneath. 
Makers of agricultural implements are busy, almost 
entirely on foreign orders, and it is stated that one 
Leeds firm has six months’ work ahead. In the steel 
trade there is a decided preference now given in 
local circles to Siemens steel for railway purposes, and 
Bessemer for other branches. Quotations for each are 
ascending, but there is no regular scale as to prices, as 
old customers are obliged, when possible, at lower than 
market rates. All the firms engaged on armour plates 
and ordnance work have sufficient in hand to last them 
for months to come. 


Systematic Overtime in the Engineering Trade.—At a 
meeting of the working engineers of Leeds held in the 
Albert Hall of that town, within the past few days, it was 
declared that systematic overtime was detrimental to 
health and altogether against the interests of the workers. 
Mr. J. H. Lean, the chairman, said it was a shame that 
some men should be working overtime whilst others were 
in search of employment, and it was high time such a 
state of things was puta stop to. It was resolved 
that if the Masters’ Association did not take action 
within fourteen days to remedy the evils complained of, 
another aggregate meeting should be held to consider 
what — would be necessary to enforce the demand. 
The Amalgamated Society of Engineers in Bradford last 
week served upon the masters a demand for a reduction 
of the working hours to 53 per week instead of the 54 to 
56 now worked at most of the shops in the town. They 
also asked for an all-round increase of wages at the rate 
of 2s. a week. This week the masters have granted an 
all-round advance of 5 per cent. and have knocked off an 
hour per week. Theterms have been accepted. The trade 
has been fairly busy for some time past in Bradford. 
number of firms in the Halifax iron trade have agreed to 
grant the men’s demand for a 53 hours’ week in place of 
54, to commence on October 30. 


Coal.—The demand for house coal continues very 
steady, and prices have advanced ls. per ton on local 
sales. Best Silkstones make at the pit 11s. 6d to 12s. 6d.; 
Barnsley and Flockton house, 10s. to 11s. 6d.; and in- 
ferior, 9s. per ton. Steam coal for home use and export is 
selling freely at 10s. to 10s. 6d. per ton. Coke ovens are 
well employed at 10s. to 12s. per ton. 


Sheffield Society of Engineers.—The annual meeting of 
this society was held at the Technical School on Saturday. 
The election of officers for the ensuing year was as 
follows: Mr. 8S. Earnshaw Howell, J.P., president; 
Messrs. R. A. Hadfield, S. Robinson, and W. Tozer, 
vice-presidents ; essrs. J. Noble, Green, Tozer, 
King, Ellison, and Watkinson, the committee: Messrs. 
Perry Hill and P. B. Brewn were elected hon. secs, and 





Mr. J. Roberts treasurer, 


NOTES FROM THE SOUTH-WEST. 
Advances in Engineering.—The session of 1891-2 at the 
University College of South Wales and Monmouthshire 
was inaugurated by a lecture delivered in the Chemical 
Theatre by Professor Elliot on ‘‘Recent Advances in 
Engineering.” There was a good attendance, Principal 
J. Viriamu Jones being in the chair. 


South Wales Coal and Irun.—The shipments of coal from 
the four principal Welsh ports in September were: 
Cardiff—foreign, 817,627 tons; coastwise, 119,126 tons. 
Newport—foreign, 149,386 tons ; coastwise, 89,898 tons. 
Swansea—foreign, 63,150 tons; coastwise, 49,660 tons. 
Llanelly—foreign, 13,505 tons ; coastwise, 2237 tons. The 
aggregate shipments of the four ports in September were 
accordingly: Foreign, 1,045,963 tons ; coastwise, 260,921 
tons. The shipments of iron and steel in September 
were: Cardiff, 6372 tons; Newport, 4630 tons; Swan- 
sea, 261 tons; Llanelly, ni/—total, 11,263 tons. The 
shipments of coke in September were: Cardiff, 8533 
tons ; Newport, 655 tons ; Swansea, 103 tons; Llanelly, 
nil—total, 9291 tons. The aggregate shipments of 
patent fuel were: Cardiff, 23,795 tons ; Newport, 27,831 
tons ; Swansea, 1951 tons ; Llanelly, ni/—total, 53,577 tons. 
The aggregate shipments of coal from the four principal 
Welsh ports in the first nine months of this year were: 
Cardiff, 8,643,661 tons ; Newport, 2,135,525 tons ; Swan- 
sea, 1,195,705tons; Llanelly, 162,662 tons—tutal, 12,137,553 
tons. The aggregate shipments of iron and steel were : Car- 
diff, 51,293 tons; Newport, 41,8054 tons; Swansea, 4119 
tons; Llanelly, ni/—total, 97,2174 tons. Theaggregateship- 
ments of coke were: Cardiff, 75,175 tons; Newport, 362 
tons ;Swansea, 10,934 tons ; Llanelly, ni/—total, 86,471ions. 
The aggregate shipments of patent fuel were: Cardiff, 
22,499 tons; Newport, 35,376 tons; Swansea, 271,8534 
tons; Lianelly, nil—total, 527,7284 tons. 

Blast Furnaces in South Wales.—The number of fur- 
naces in blast in South Wales at the close of September 
was 25 out of a total of 97 furnaces in existence. The 
number of furnaces in blast at the close of September was 


| eight less than the corresponding number in blast at the 


close of June. The Ebbw Vale Company figures in this 
decrease of eight for seven furnaces, having blown out one 
and pulled down six others. On the other hand, furnaces 
are now being built at the Anthracite Iron and Steel 
Company’s Works in Carmarthenshire; at the Dowlais 
Company’s Works, and at the Blaenavon Company’s 
Works. <A furnace has also been rebuilt at the Briton 
Ferry Works. 


Cardiff.--Steam coal has been rather inactive, but this 
has been principally attributable to a scarcity of steamers 
awaiting employment. The best qualities have made 
13s. 6d. to13s. 9d. per ton, while secondary sorts have 
realised 12s. Gd. to 13s. 3d. per ton. House coal bas been 
in fair demand; No. 3 Rhondda Jarge has brought 
12s. 9d. per ton. There has heen little improvement in 
coke ; foundry qualities have made 18s. 6d. to 19s., and fur- 
nace ditto 17s. to 17s. (id. per ton. 


Extension of Barry Dock.—The Barry Railway Com- 
pany has decided to invite tenders for the construction 
of a lock about 600 ft, long by 65 ft. wide, adjoining the 
existing entrance and basin of Barry Dock. The lock will 
have three pairs of gates, the distance between the first 
and second pairs being 400 ft., and between the second and 
third pairs 269 ft. e sill will be 52 ft. 9 in. below high 
water ordinary spring tides, and 12 ft. below the centre of 
the sill of the present entrance. 








Ketway’s Execrric Sienais.—At stand No. 5178 in 
the Camperdown Gallery in the Royal Naval Exhibition, 
Mr. C. E. Kelway isexhibiting asystem ofsignalling, speci- 
ally adapted for marinepurposes. Upon a framework there 
are fixed six rows of incandescent lamps, with nine lamps 
in each row. The conductors from these lamps are con- 
nected to a keyboard, like that of a typewriter. When 
the A key is pressed the letter A is shown on the frame 
by the glowing of thirteen lamps arranged to form that 
letter. If the B key is pressed other lamps light up and 
show the corresponding letter, and so on for the rest of 
the alphabet, and also for the numerals. By the aid of 
this device persons without skill can both send and receive 
messages during the darkness with great facility. Not 
only would it be useful in the Royal Navy, where, however, 
signalling by the Morse code and by flags has been brought 
to great perfection, but also in the Merchant Marine. 





Tue NortTuEerN Trunk Line or Swepen.—The great 
State Railway to the north from Stockholm, although still 
incomplete, has already proved a great advantage tothe 
Swedish manufacturing industries, and has now been 
advanced another stage, the King of Sweden opening the 
Anundsjé-Vinnés section on Thursday, October Ist. 
This section has a length of 129 kilometres, and brings 
the aggregate of the completed line up to 858 kilometres, 
The eg distance, between Viinnds and Boden, is 
about 300 kilometres, and it is hoped that the latter 

int, which is also a station on the Lulea-Gellivora 
= li will be reached in the year 1894, when the latter 
railway will thus be in direct connection with the 
southern parts of Sweden. At present there is no inten- 
tion of carrying the North Trunk State Railway beyond 
Boden. In the year 1886 the north railway had onl 
reached Angerman River, and opinions were divided, 
as to whether it should be continued further north. Par- 
liament, however, took the matter in hand, and since 
then over 1,000,000/. have beenexpended upon it. With 
an expenditure of 70,000/. this year and 225,000/. for each 
of the following three years, the railway should be com- 
pleted as far as Boden. In order to further advance the 
work it has been decided to push on the work from both 





ends, 








a 


[Ocr. 16, 1891. 











ENGINEERING, 

















ees 


. Re Oe shail 
a pee? a 








(‘09% ang aas ‘wougdrwosaqT 407) 


‘NOGNOT ‘SUBANIONA ‘QAIAIAGNVLIS GQNV WUVIO ‘SUssan 


MOOG ONILISOdAC MOWUVA AHL 


ora em ee ne a nme 9S re SN ee era Yt Se 














} 
; 
/ 





iis eauarcidvew esis ait 





Oct. 16, 1891.] 


ENGINEERING. 





449 








AGENTS FOR “ENGINEERING.” 


AvsrriA, Vienna: Lehmann and Wentzel, Karntnerstrasse. 
aLcuTtTa : G. C. Hay and Co. 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

Franceg, Paris: Veuve J. Boyveau, Librairie ar 22, Rue 
de la Panque; M. Em. Terquem, 31>is Boulev Hausmann. 
Also, for Advertisements, Agence Havas, 8, Placede La Bourse. 
(See below). 

GsRMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

is: F. A. Brockaus. 
Mulhouse: H. Stuckelberger. 

Guascow: William Love. 

IraLy: U. Hoepli, Milan, and any Pa office. 

LiverPooL: Mrs. Taylor, Landing Stage. 

MANCHESTER: John Heywood, 143, Deansgate. 

New Souro WALEs, SypNgy: Turner and Henderson, 16 and 18, 
Hunter-street. 

QUEENSLAND (SoutH), Brisbane: Gordon and Gotch. 

(NortH), Townsville: T. Willmett and Co. 

RotrerpAM: H. A. Kramer and Son, 

Unirep States, New York: W. H. Wiley, 53, East 10th-street. 

Chicago: H. V. Holmes, 44, Lakeside Building. 

Vicror1A, MELBOURNE: Melville, Mullen, and Slade, 262/264, Collins- 

street. 








NOTICE TO AMERICAN SUBSCRIBERS, 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiley, 53, East 10th-street, New York, 
and H. V. Holmes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 17. 16s. Od.; for thick (ordinary) 
paper edition, 2/. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on applicati Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m, on Thursday. In consequence of the necessity 
for going to press early witha portion of the edition, 
alterations for stan Advertisements should be 
received not later than 4 p.m. on Wednesday after- 
noon in each week. 

The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS, 8, Place de La Bourse, Paris. 














"____ SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be supplied, it free, direct from the 
publisher, at the following rates, for Twelve Months, payable in 
advance. 

For the United Kingdom.............0.. £1 9 2 

» India, China, Japan, Borneo, Ceylon, Java, Manila, Burmah, 


and Straits Settlements: 
Thin paper copies ............ £2 0 6 
Thick Pe ecaweedaccce £2 7 3 


» the Continents of Europe and America, Australia, New 
Zealand, and most other countries : 
Thin paper copies ............ £116 0 
Thick - eccccceccees SS O G 

All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.O. 

Foreign yoy eg tere when sent by Post Office Order, should 
be advised to the Publisher. 

Forei, and Colonial Subscribers receiving 
Incomplete Copies through iy ay my are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address, 

Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W.¢. 

TELEGRAPHIC AppRESsS—ENGINEERING, LONDON, 
TELEPHONE NuUMBER—3663, 


____ ENGINEERING is registered for transmission abroad. 





Deatil.—On the 8th October, after a lingering illness, at his 
residence, 43, Wiltshire-road, Brixton, aged 66, Thomas Comings 
Hide, M.I.M.E., late of 4, Cullum-street, City. 
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CANADIAN RAILWAYS. 


Tue Government report on railways in the 
Dominion of Canada does not give sufficient details 
to allow the general public to form an idea as 
to whether or not the funds thus invested are 
being judiciously used. Evidence is afforded of 
the extension of the railway system, and of the in- 
crease in earnings and working expenses, but after 
all the test of efficient management is the econo- 
mical working of the lines, and while it is possible 
to ascertain, as a result of an effort in arithmetic, 
that there is a slight decrease in the ratio of work- 
ing expenses to gross earnings, it would have been 
at least interesting to know whether the gross 
earnings per train mileage had been increasing 
or the working expenses decreasing. Again, 
there is no record as to the amount of capital 
invested in the railways in past years, so that 
it cannot be decided whether the railways are now 
giving a better return on capital than formerly. 
Even the net earnings are not given. Besides, the 
figures that are published are so stated that unless 
the reader has plenty of time to work out the 
results he can have no idea as to how matters stand. 
Those responsible might take for pattern the very 
interesting report on British Railways by Messrs. 
R. Giffen and Courtenay Boyle. The recent revela- 
tions of corruption suggest possibilities of evil in 
allowing Government officials to manipulate figures ; 
butsurely the facts could be stated more fully than in 
the report before us without requiring such scope 
for deductions as would give opportunity for mis- 
leading the public. There is greater reason why 
full details should be given, and in such a way that 
‘*he who runs may read,” since 22 percent. of the 
money sunk in the Canadian railways has been pro- 
vided by governments and municipalities. 

The total capital amounts to nearly 786} million 
dollars, and assuming for convenience sake that 
there are 5 dols. to the pound sterling, this may be 
taken at 157.3 millions sterling. Of this 30 per 
cent. is in ordinary shares, 12.7 per cent. in pre- 
ference shares, and 34 per cent. in bonded debt, 
which carries interest varying from 3} to 5 per 
cent. The Canadian Pacific alone get a little money 
at 34 per cent., and some of the lines hired by them 
pay 4 percent., while the Grand Trunk pay from 4 to 
6 per cent. The general rate is between 5 and 
6 per cent. Six or seven years ago 7 per cent. had 
to be paid, but now 6 per cent. is the highest rate. 
As we have stated already, 224 per cent. is found by 
governments and municipalities. Governments 
provide about 33 millions sterling and munici- 
palities 3.7 millions sterling. Of this total 29 
millions have been given as bonuses and the 
remainder as loans. The Dominion Government, 
of course, have provided the greater part, 77 per 
cent. of the total, Quebec being next with 7 per 
cent., and the other governments vary from 3 per 
cent. Ontario municipality gave 5.5 per cent. of 
the total, and Quebec 1.25 per cent. We find by 
reference to an old report that in 1884 the capital 
was 557 million dollars, and that 34 per cent. was 
subscribed by governments and municipalities, 
whereas now the percentage is only 22.54, so that 
the railways seem to be more self-supporting. In 
India, where the lines are nearly all owned by the 
State and partly worked by Government, 92 per 
cent. of the capital is found by Government. 

There were in operation last year 13,256 miles, 
the total track laid being 14,004 miles, while 426 
miles are under construction. This is exclusive 
of 1679 miles of sidings. Of the total, 197 
miles are narrrow gauge—3 ft. and 3 ft. 6 in. ; 
13 miles 5 ft. 6 in. gauge, and the remainder 


014 ft. 8}in. gauge. The mean cost + mile open is 


11,8507. There is an increase of cost which is 
pretty much the general experience, and it can 
scarcely be said that Canada compares unfavour- 
ably with other countries. In America, for in- 
stance, where the conditions are similar, the cost is 
given at 12,643/., in New South Wales 14,559/., in 








India 13,200/., in Germany 20,0001. ; but in Britain 
it runs up to 44,7101., due to the large extent of 
double line here, whereas inother partsthere are long 
lengths of single line; to the number of bridges and 
tunnels to be provided owing to the large number of 
towns ; and-also to many details as a result of the 
strict Board of Trade supervision. But in Britain 
the difference is made up partly by economical work- 
ing. Thegreater frequency of thetrains also accounts 
for the large net earnings per mile open. For Britain 
last year it was 18311., whereas in Canada it has 
increased to 210/., in Americait is about 140/., and 
in India 6091. Of course in these latter countries, the 
population being so scattered, and being so much 
less per mile of railway open, there is not the same 
extent of travelling per mile. But Canada absorbs 
a very high proportion of the receipts for expenses. 
Before entering into this question it may be well to 
review the progress as regards traffic, and the 
appended Table gives the figures for several years. 


Progress of Canadian Railways. 
— ——— - 
Number Freight “hee ae ae, 
Miles of Pas- Tons = —— — se Net 
| Open. sengers. 2000 Ib. 7 1000. £1 1000, | Earnings. 
| 1= 1000. '1=1000. |= 1000. |£1=1000. 











| £ 

1865 | 2,145 | 2,704.7, 2,074.2; 2256.4 | 1485.3 | 771,060 
1875 | 4,826 | 5,190.4 5,670.8) 3894.1 3154.7 639,195 
1880 | 6,891 | 6,462.9 9,938.8) 4712.3 3368.1 | 1,344,148 
1885 | 10,149 | 9,672.6 14,659.3) 6445.5 4803.0 | 1,642,424 
1886 | 10,697 | 9,861.0 15,670.5| 6677.8 | 4835.5 | 1,842,368 
1887 | 11,691 | 10,698.6 16,356.38} 7768.3 | 5524.9 | 2,243,385 
1888 | 12,162 | 11,416.8) 17,172.7} 8431.8 6130.4 | 2,301,421 
1889 | 12,628 | 12,151.0 17,928.€; 8429.9 | 6207.6 | 2,222,314 

| 2,786,094 


1890 13,256 | 12,821.2 20,787.| 9368.7 | 6582.6 
| ' 


These are the only figures given for a period of 
years. The mileage, it will be seen, has steadily 
increased, having in ten years nearly doubled, and 
the traffic has expanded to a corresponding extent. 
Of the gross earnings 2? millions sterling, or 
29.4 per cent., was from passenger traflic ; about 
6 millions, or 64 per cent., from freight traffic ; 
351,000/., or 3.85 per cent., from mails and express 
freight ; and the remainder from other sources. 
The large preponderance of freight traffic is note- 
worthy, although not surprising in view of the ex- 
tensive agricultural lands and woods in the far west, 
and the necessity of bringing the products to 
the seaboard for export to England and other 
countries. By way of comparison it may be 
mentioned that in England the proportion of 
goods traflic to the total is 52.8 per cent., in Ger- 
many 72.3 per cent., in New South Wales 60.5 per 
cent., in India 62.5 per cent., while in the States 
it is 66 per cent. Each passenger in Canada paid 
4s, 3}d. for his journey ; but there is no method 
of arriving at the average distance travelled— 
the passenger mileage is not given -— which 
is to be regretted, as otherwise it would have 
been possible to arrive at the average fare per 
mile, and in England 83d., but here of course the 
journey is much shorter. In America the average 
payment is 2s. 2}d. For each ton of freight there 
was paid 6s. against 4s. 5d. in America and 2s. 7d. 
in Britain. The freight mileage is not given. As 
to the total freight carried, lumber bulks most 
largely, forming 15.3 per cent. of the total ; grain 
makes up 14.9 per cent.; flour 5.5 per cent.; live 
stock 4.2 per cent.; firewood 3.8 per cent.; and 
manufactured goods generally 18.7 per cent., all 
according to tonnage. How interesting it would 
have been to contrast the amount of these commo- 
dities sent over the railway ten years ago with 
those now conveyed! It would have been a mea- 
sure of the agricultural and industrial development 
of the colony. Five million live stock were con- 
veyed, 123 million bushels of grain, and 11 million 
barrels of flour. 

We come now to deal with the expenses. These 
have not grown at the same rate as the gross 
receipts. In 1865 the expenses absorbed 64.5 per 
cent. of the earnings; in 1875, 81 per cent.; in 
1880, 71.5 per cent. ; in 1885, 74.5 per cent.; in 
1888, 72.8 per cent.; and in 1890, 70 per cent. This 
decrease, in view of the great competition between 
the main lines, is good. Perhaps the competition is 
the cause. Seven years ago Canadian railways were 
the most expensively managed of colonial systems, 
and although they have improved they probably still 
occupy the same position. We do not quite see 
why this should be the case. In New South Wales 
61.57 per cent. of the receipts are spent, in India 
50 per cent., in Germany 55.5 per cent., and in 
Britain 54 per cent. As to the expenses we find 
that maintenance of line costs 1.44 millions sterling, 
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or 21.9 per cent. of the total; locomotive power 
2.2 millions, or 33.5 per cent. of the total ; working 
and repairing cars, .62 million, or 9.5 per cent. of 
the total ; and general expenses 2.3 millions ster- 
ling, or 25 per cent. of the total. The expenses 
come to about 3s. 3d. per train-mile, while in 
Britain last year, notwithstanding the increased 
coal and wages bills, it was barely 2s. 8d. Main- 
tenance of way absorbed 84d. per train-mile in 
Canada, 5.38d. in Britain, and 1s. in India; locomo- 
tive charges 1s. 1d. in Canada, 9.1d. in Britain, 
and 1s, 3d. in India; and working and repairs of 
cars 34d. in Canada, 3d. in Britain, and 23d. in 
India. The following shows the receipts, &c., per 
train-mile : 

Results per Train-Mile. 





| 
_—— | i Expenses. | Net Receipts. 
| a, d. | d. 
Canada, 1884 sot 56.15 43.40° | 12.75 
9 890 | 54 39 | 15 

Britain, 1890 | «58.61 31.82 | 26.79 
New South Wales, | 

1890.. be és 84.88 52.26 | 32.62 


} 


In 1884 the return on capital invested in Canadian 
railways was 1.4 per cent. ; last year the net receipts 
equalled 1.75 per cent. of the capital. The return in 
Britain was 4.10 per cent. ; United States, 3.03 per 
cent. ; Germany, 5.60; New South Wales, 3.60 ; 
and in India, 2.6 per cent. 

The Canadian Pacific and Grand Trunk lines 
make up together two-thirds of the total. Of all 
the aggregates we have given these two systems 
may be assumed as contributing from 66 to 70 per 
cent. One or two exceptions may be noted. The 
length of the two systems is but 62 per cent. of 
the total, and the freight carried 52.5 per cent. It 
is remarkable that with but two-thirds of the total 
plant in Canada and train mileage, they get nearly 
three-fourths or 72 per cent. the receipts, while the 
expenses are only 67.5 per cent. of the total. Some 
comparison between the two lines may not be uninte- 
resting. The Canadian Pacific works 5085 miles of 
railway with 418 locomotives = 12 miles per loco- 
motive, and the Grand Trunk has 701 engines for 
3122 miles = 4.4 miles per locomotive. The train 
mileage of the latter is greater, being 16.98 mil- 
lions against 11.18 millions ; but it is curious to note 
that each locomotive on the Pacific traversed in the 
year 27,000 miles with trains, and on the Trunk 
24,300 miles. On the latter, too, each locomotive 
ran 5900 miles without trains ; while on the Cana- 
dian Pacific each only ran 67 miles. The Grand 
Trunk took more than double the number of pas- 
sengers and tons of freights carried by the Pacific, 
so that on the Trunk, notwithstanding the lesser 
mileage of railway open, each locomotive carried 
8400 passengers and 11,300 tons freight against 
6425 passengers and 7200 tons freight by each 
Pacific locomotive. But each Canadian Pacific pas- 
senger paid 7s, on the average, and on the Trunk 
only 3s. 10d., and each ton of freight was worth 
13s. 4d. and 5s, 3d. respectively. The difference is 
of course due to the fact that the Canadian Pacific 
has a greater trans-continental traffic. Each loco- 
motive on this line in its annual run of 27,000 
miles, earned in gross receipts about 7050/., and 
each Trunk locomotive, ir its 30,200 miles, 4583I. 
This figure does not include in either case the 
amount got for mails and from other sources 
than passenger and freight. The result is that 
the receipts per train-mile on the Pacific are 
higher—5s. 94d. against 4s. 6d. They only take 
60 per cent. of the earnings for expenses, so that 
there is not a great disparagement—3s. 6d. on the 
Pacific against 3s. 14d. on the Trunk. The net 
earnings per train-mile are therefore 2s. 34d. 
against ls. 44d. The net receipts on the Pacific 
are equal to 2.5 per cent. of the capital and on the 
Trunk 1.75 per cent. 

Some interesting details are given as to perma- 
nent way and stock. Of the total mileage 13,339 
are laid with steel rails and only 665 with iron 
rails. These latter weigh 56 lb. to the yard, with 
a short length of 67 lb., on the narrow gauge lines 
they are34 1b. The steel rails vary from 50 Ib. to 
72 lb. with a short length at 79 lb. The great 
majority are 56 lb., but on the more important 
lines they are heavier. There are in all 388 over- 
head bridges varying in height from 15 ft. to 23 ft. 
above rails with one 32 ft. high. The radius of the 
sharpest curve is 396 ft., ‘and the heaviest grade is 
150 ft. to the mile, and several about 100 ft. Of 





8401 level crossings, only 123 are guarded. There 
are 184 cases of railways crossing. 

The number of locomotives used on the railways is 
1771, and the earnings are equal to 18041. per locomo- 
tive. The speed of passenger trains varies from 12 
to 35 miles, but the general run is 25 miles an 
hour. Goods trains run at from 10 to 30 miles, 
the general speed being about 20. There are 85 
sleeper or parlour cars, 806 first and 600 second- 
class, and 525 baggage cars. It is not surprising 
to note that there are more cattle cars than all 
others combined, over 32,000. Each car during 
the year took 163 cattle probably over 2000 or 
3000 miles. There are 13,750 platform cars used 
for lumber, &c., and 3236 coal and dump cars. 

The number of accidents is alarming. During 
the year 218 persons were killed, whereas in New 
South Wales, where the same number of passengers 
are dealt with, only 8 lives were lost, the death- 
rate being equal to 17 per million passengers in 
Canada, .66 in New South Wales, and 1.31 in this 
country, notwithstanding the high speeds at which 
British trains run. Thirty-five persons, of whom 
26 were employés, were killed by falling from 
cars or engines, 21 while getting on or leaving 
trains in motion, and 117 by walking or otherwise 
being on the permanent way. Of the total 11 were 
passengers, 83 employés, and 124 others. The 
injured numbered 838, of whom 76 were hurt on 
the permanent way. 





STORAGE RESERVOIRS IN EGYPT. 

In the recent reports of Sir E. Baring and Mr. E. 
Palmer, laid before Parliament during the last 
session, it is stated that the necessity for an in- 
crease in the summer supply of the Nile is now 
recognised, and that steps will be taken to provide 
aremedy. It also appears that an International 
Commission, composed of engineers selected by the 
Great Powers, will meet in Cairo in December, and 
examine the plans submitted to them. Five pro- 
jects have been gradually evolved, and, so far as is 
now known, the choice of the Commission will be 
confined to them. It is obvious, however, at the 
outset, that as the catchment and drainage basin of 
the Nile extends from the summit of Ruwenzori 
and the Abyssinian mountains to the Mediterra- 
nean, political considerations will have a certain 
weight. Are the Commissioners to look forward to 
a possible recovery of the Soudan by Egypt, or to 
the possession by a European power of important 
affluents in the zones of German, Italian, or English 
influence? It seems to have been determined to 
consider the present frontier of Egypt at the Second 
Cataract as limiting the range of inquiry. 

In order that the problem to be laid before the 
Commission may be understood we will give a short 
account of each proposed undertaking. 

1. M. Prompt, the French Administrator of 
Egyptian Railways, has put forward a scheme 
which also includes the Nile to Gondokoro, Its 
scope is defined in a paper, logical in form, and 
eloquent in expression, read before the Egyptian 
Institute in Cairo (Journal Officiel, April 6, 1891). 
He summons a vision of ors, out of an Upper 
Nile in the hands of the Mahdists, to give perennial 
cultivation to those fields of Upper Egypt, whose 
inhabitants, ‘‘in a state of extreme poverty” 
(Egypt No. 2, page 6), now earn somewhat less 
than a penny a day (Egyptian Irrigation, page 9), 
and tothe marshes which cover half the Delta. He 
contemplates four or five dams between Assouan 
and Khartoum, 16 metres in height, and self-regu- 

Discharge of the Nile at Cairo in a very Good Year. 





Mean Discharge in | 


Month. Cubic Metres per | Feet per Second. 
24 Hours. | 
January .. oe ool 151,000,000 | 60,400 
February rye <al 110,000,000 | 44,000 
March .. ee oe} 70,000,000 28,000 
April 3. 2. ../ 48,000,000 - | 18,000 
May oe os eo! 34,000,000 | 13,600 
June on sis ail 34,000,000 | 13,600 
July os ‘a oe] 70,000,000 28,000 
A ee 525,000,000 210,000 
September en 675,000,000 270,000 
October .. oy i 675,000,000 270,000 
November os of 400,000,000 | 160,000 
December +“ e-| 260,000,000 104,000 








lating. Fixing the future minimum discharge of 
the Nile at 50 million cubic metres per diem, the 
dams will be pierced with sluices permitting this 
discharge. The river in flood will pour over the 


crests of the dams, which will hold up 3500 million | 





cubic metres, whose gradual discharge, when the 
Nile has fallen below 50 million cubic metres daily, 
will keep the low Nile at normal volume. These 
ponds would not be filled with flood water, but 
with the excess of a mean Nile in part of January, 
February, and March. 

The discharge of the Nile in flood may rise to 
1000 million cubic metres per day. In May and 
June of 1888 and 1889, the Department of Public 
Works calculated that only 17 millions were avail- 
able at the barrage. M. Prompt gives no details of 
the extent of land to be expropriated, nor close 
estimates of cost. Sir C. Scott-Moncrieff appears to 
consider that the total expenditure would be several 
millions. 

2. In 1890, and during the spring of 1891, Mr. 
Willcocks was detailed to study the Nile between 
Assouan and Halfa. No official publication has 
been made of the results, but it is known that he 
proposes a dam of about 1200 metres in length, 
following the line of best foundation on the granite 
barrier at the base of the cataract of Assouan. 
His dam, 25 metres high, would also be pierced by 
sluices, but of sufficient size and number to allow 
the passage of the entire flood. When the Nile 
fell, the sluices would be closed by gates, of the 
Stoney type, and the water ponded behind the 
barrier, over which it would not be allowed to flow. 
The cost of the dam is estimated by him at 
1,000,000/. 

3. About 40 miles to the north of Assouan the 
river passes in a deep channel, through the plain 
of Kom Ombo, 7 metres above the highest flood 
level, and through a gorge in the sandstone ridge 
known as Gebel Silsileh, ‘‘the hill of the chain.” 
Here, under Mehemet Ali, M. Linant de Bellefonds 
proposed to put a barrage, which would raise the 
water high enough to permit the perennial irriga- 
tion of all Egypt. M. Mougel’s plan for the Delta 
is said to have been chosen, in part, because 
Mehemet Ali wished so important a work to be 
executed within reach of his own supervision. 
Revived by M. de la Motte as a storage reservoir, 
a Société des Etudes du Nil was formed, to which 
Nubar Pasha and his personal friends subscribed, 
while some founders’ shares are now in English 
hands. 

In 1881 M. Jacquet, who constructed the barrage 
of the Sadne at Lyons, was invited to examine the 
site and prepare plans. On July 15, 1882, he 
submitted a project to close the defile with a 
masonry wall, 400 metres in length and 20 metres 
high ; to make a new bed for the river on the 
right bank, to be closed by a movable dam, with a 
lateral reservoir, 700 metres wide, cut out of the 
solid rock, which would serve to carry off waters 
of the flood—the great masonry dam being always 
above the river; a lateral canal with locks for navi- 
gation; and an irrigation canal having its inlet above 
the dam in the left bank. It would also be neces- 
sary to close the depression which exists two kilo- 
metres east of the present channel up the river by 
a solid barrier of 1300 metresinlength. ‘‘ Thus,” 
writes M. Barois, the principal secretary to the 
Ministry of Public Works in Egypt (Paris, 1887 ; 
Washington, U.S.A., 1889) ‘‘ there will be obtained 
in the great plain of Kom Ombo which the Nile 
crosses above the rock-bed of Gebel Silsileh, an 
enormous reservoir, with a surface of 1400 million 
square metres, where 7000 million cubic metres can 
be stored, and where a continuous flow of 35 million 
cubic metres per day can be delivered to Egypt, in- 
dependently of the normal discharge of the river at 
low water.” M. Jacquet estimated the expense at 
4,000,000. Sir ©. Scott-Moncrieff recommended 
that a portion of the million lent to Egypt in 1885 
should be applied to further studies, and the pro- 
ject has always received powerful political and 
financial support. It will be observed that M. 
Jacquet assumed that the plain would contain the 
requisite volume with a dam of a few metres in 
height. It did not follow, however, that because 
in a section across the alluvial deposit, from east 
to west, in Middle Egypt, the fields on the western 
edge, at the desert, are 10 ft. lower than at the 
eastern side by the river, that this would also 
apply to the hollow above Silsileh. : 

‘In November, 1889, Mr. Willcocks, accompanied 
by two Arab engineers, examined the plateau to 
find out how far M. de la Motte's investigations 
had been carried. They surveyed and levelled 
several cross-sections of the Kom Ombo plateau 
and found it was considerably covered over by 
detritus from the hills, and that in the north-east 
part a very considerable area of high sand existed. 
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The idea of the slope of the ground being from the 
Nile (downwards) to the hills was found to be erro- 
neous. Thus a depth of 5 metres over the hill 
edge of the plateau would not give the results cal- 
culated by M. Jacquet or M. de la Motte’s figures.” 
—Report by Lieut.-Col. Ross, Cairo, 1890, page 66. 

The following objections are formulated by M. 
Chélu in his recent work ‘‘Le Nil’ (Garnier 
Fréres, Paris, 1891). 

1. Given the feeble slope of the Nile and the 
short distance which separates Gebel Silsileh from 
the First Cataract, the raising of the water surface 
would necessitate the drowning of all the land as 
far as Assouan. 

2. Water stored in the lake of Kom Ombo 
would deposit a large part of the solid matter held 
in suspension. 

3. These deposits would speedily attain consider- 
able depth and diminish the available volume of 
water. 

4, In the estimated cost of 4,000,000/. there is 
no provision for the canals required to distribute 
the increased supply (estimated by Col. Ross at 
about 3,000,000/. for Upper Egypt). 

5. The irrigation of Egypt would depend upon 
an immense work, whose rupture would cause the 
ruin and destruction, if not total, at least partial, 
of the country. 

The partisans of M. dela Motte’s project reply 
that they admit an increased cost due to the expro- 
priation of the flooded land, to be met out of the 
increased area; that if the Nile for four months 
contains a fertilising moisture, it is virtually pure 
for eight months, and that the summer water, 
therefore, would be increased in volume and re- 
main unchanged in quality; that the gradual 
raising of the bed of the lake is a serious objection, 
and the real stumbling block (pierre d’achoppement) 
of the project ; that the danger of an accident is 
not serious, because the engineers will provide for 
all contingencies except an earthquake ; and that 
even 4,000,000/. is not a formidable sum in com- 
parison with the benefits (estimated at about 
10,000,0007. per annum.) 

In 1882 no one dreamed that the equatorial 
basin of the Nile would be blotted from the map of 
‘*the world known to modern civilisation,” and the 
frontier of Egypt shifted from the shores of Victoria 
Nyanza to the desert at Halfa. It is insisted, as 
against all projected dams in or near Nubia, that 
military and political considerations must play an 
important part. The submerging of a considerable 
length of the Nile Valley involves the destruction 
of mosques, graveyards, as well as valuable remains 
of antiquity. Religious sensibilities must be con- 
sidered. The stability of a structure on the Sadne, 
near Lyons, is not the same as that of a dam at 
Halfa, Assouan, or Gebel Silsileh. Even the latter 
would be within easy striking distance from the 
Red Sea, the frontier at Halfa, or the oases on the 
west ; and consequently exposed to a European foe, 
the Mahdists, or a cowp de main of the Senoussi. 
Had the dam been in existence in 1882 what could 
have been done to dislodge a garrison in revolt ? 
The destruction of such a dam by inherent vice in 
construction, lapse of time, an earthquake, or a foe 
would be a catastrophe without a parallel in history. 
At least a million of lives would be forfeited. No 
structure in the valley of the Nile would remain. 
A wave of moderate height would obliterate many of 
the canals and drains of the Delta and temporarily 
obstruct the Suez Canal. 

4, A subsidiary project was presented by Mr. 
Willcocks in his work on Egyptian Irrigation. It 
contemplates storing water in certain areas in the 
Delta. ‘‘The project is a feasible one, and one 
which would answer the requirements of the case. 
The Nile in flood should be employed to wash 
certain lands, while all the surplus water in winter 
(which at present harms the low lands) should be 
stored in certain basins, and employed to reclaim 
the land by rice culture in summer. There is no 
necessity for a very heavy outlay. and the risks 
run would be trifling, as the basins would be inde- 
pendent of one another.” This scheme is not 
accompanied by maps; and its opponents allege 
that evaporation, leakage, and infiltration might 
do great harm in the Delta, whose soil is saturated 
with salt. ‘*This scheme,” says Mr. Willcocks, 
“however, appears too simple to the public, 
which refuses to believe in anything except some 
striking engineering work, especially when there is 
on the horizon an enterprise which professes to 
bring back the prosperous times of one of the great 
Pharaohs, who lived in B.c. 2500.” 








5. Sir E. Baring, substantially adopting the 
terms used by Sir C. Scott-Moncrieff (March, 1891), 
says that there are two ways in which the surplus 
volume of the flood may be stored: ‘‘The first, 
which has become connected in the public mind 
with the name of an American gentleman, Mr. 
Cope Whitehouse, is to divert a portion of the flood 
into a great natural depression, existing next to the 
Nile Valley, and there to form a storage reservoir 
to be drawn upon as the water in the river de- 
creases. This project has been examined and 
found feasible, but the expense, probably about 
1,500,000/., is against it. An alternative project is 
to pond up the river above Assouan. This pro- 
ject is being studied at present. There can hardly 
be any extension of the cotton cultivation until one 
or other of the schemes is adopted.” Sir C. Scott- 
Moncrieff says: ‘‘There is room enough in the 
country to employ both.” 

The details of this project have been frequently 
presented in these columns (vol. 1., page 334, 
vol. xlvi., page 267, &c.) It is not clear why 
so small a sum as 1,500,000/. should be regarded 
as excessive for a reservoir, covering 250 square 
miles, with a depth of 230 ft., capable of doubling 
the present agricultural output, with an available 
discharge of at least 20,000,000 cubic metres 
per day for 100 days, surrounded by natural 
barriers of solid rock, with the additional advantage 
of saving a Jarge sum annually as an escape for a 
dangerous flood, situated within 70 miles of Cairo, 
especially if it is believed to have fulfilled the duty 
of regulating the Nile for 2000 years to the un- 
stinted admiration of Egyptian, Greek, and Roman 
engineers. It should be noted that although the 
Raiyan basin is situated a little to the south of the 
Delta, no reservoir is required for Upper Egypt. 
The demands for the entire valley of the Nile from 
Halfa to Cairo can be met from the natural flow of 
the river, provided enough water is returned above 
the Barrage to meet the requirements of Lower 
Egypt. It should also be observed that the con- 
struction of a dam at Assouan or in Nubia for 
storage purposes does not obviate the necessity of 
several barrages in Upper Egypt, or powerful 
pumps to lift the water out of the bed of the river 
to a height which would bring it sufficiently near 
the surface of the fields. The increased volume 
of low Nile would not raise the level of the stream 
much more than 1 ft. ; the river in summer runs 
about 20 ft. below the cultivable plains. If the 
storage ddm at Assouan were used to supply water 
at a high level, it would require a lateral canal 
between Assouan and Assiout, 568 kilometres in 
length, with a minimum flow of 15,000,000 cubic 
metres (6000 ft. per second), traversing a district for 
many miles where maintenance would be difficult. 
Colonel Ross, therefore, has outlined a plan by 
which the river would receive and transmit the 
water in summer as in flood. At various points 
low dams would be constructed, with shutters, to 
be lowered when the river is high, and raised at 
low Nile to elevate the water high enough to 
deviate a sufficient quantity into relatively small 
canals similar to the Ibrahimieh and Bahr Jusuf. 
In any event there is no doubt now that an 
impartial and speedy decision will be reached, 
which will furnish an impetus to other engineering 
enterprises in Egypt, and promote a prosperity in 
which England has so large a stake. 





PROTECTION OF TELEPHONES. 

One of the threatening dangers attending the 
general and almost unlimited use of electricity in 
the United States is the danger arising from the 
free use of overhead wires put up at the will of 
electric companies and their clients with but little 
municipal regulation. But few of the anticipated 
disasters in convection with the heavy currents 
used for lighting and power have occurred, the real 
peril being from the hitherto harmless wires of 
the telephone, telegraph, and time-distributing 
systems, whose apparatus is absolutely unequal 
to the safe conduct of the great currents imposed 
on them, by contact with the wires of the electric 
lighting and power systems. The telephone appa- 
ratus has been frequently burned out by these ex- 
terior contacts, and in many instances such fires 
have extended to serious results. 

The problem has been rendered more difficult 
by the introduction of the trolley system for the 
electric propulsion of street cars, using single, bare, 
overhead wires with grounded circuits ; whereas 
for lighting and stationary power, metallic circuits 








of insulated wires are used, and any grounds are 
accidental, temporary, and generally of high re- 
sistance, 

This problem of protection has stimulated in- 
ventors, most of whom, however, have not been 
thoroughly familiar with the details of the matter 
at issue, and the only means found efficient in prac- 
tical use are those designed by the electricians in 
the service of the telephone companies. 

Passing by the dangers due to lightning, which 
have always been averted by lightning arresters, 
the difficulties from dynamo currents are those due 
to arc lighting circuits of 10 ampéres at an electro- 
motive force frequently reaching 3000 volts; those 
of the incandescent lighting currents of large 
volume and Ly pes of 110 volts, and the diffi- 
culties caused by street car service using grounded 
circuits of large volume at 450 to 500 volts, which 
like most hybrids contain the bad qualities of both 
sides. In addition to the foregoing are the ‘‘sneak”’ 
currents, which are simply foreign currents with 
insufficient volume to fuse any of the protective 
apparatus intended to defend the telephonic appa- 
ratus against currents of excessive volume. The 
insulation on coils around the electro-magnets is 
also a poor conductor of heat as well as of electri- 
city, and ‘‘sneak” currents will slowly heat such 
coils until the insulation is destroyed by the 
cumulative effect of long continued heating. The 
origin of these currents is generally due to any of 
these foreign currents operating through a high 
resistance. It would not be feasible to make 
the fuse wires small enough to yield for these 
‘*sneak” currents, because the inductive effect 
of a thunderstorm would be sufficient to melt 
many of them in the telephone service of any large 
city. 

Thus far no single element of apparatus has been 
found able to protect against all of these classes of 
foreign currents. The maintenance of telephonic 
service requires that there shall not be any electro- 
magnet introduced into the circuit, as its impedance 
rather than the actual resistance, interferes with 
the clear transmission of speech. 

The apparatus which has been found to serve the 
eo of protecting the telephone system is three- 

old. 

First, currents exceeding 450 volts are shunted 
to ground by an air cut-out, consisting of two 
carbon plates separated by a perforated sheet of 
mica, thin enough to allow the are to jump through 
the orifice and set up a connection to earth. 

Second, a fuze which will be melted by a current 
of large volume is introduced into the circuit. 
These fuzes generally consist either of an easily 
fusible wire ina glass tube } in. in diameter, and 
5 in. long, or tinfoil between asbestos paper. 

Third, a ball of wax about # in. in diameter rests 
against the coils of an electro-magnet, and when it 
becomes softened by the gradual warming of the 
magnet coils, it becomes flattened by the pressure 
of a spring bar pressing agairist it, and this motion 
in turn shunts the apparatus out of circuit. 

The operation of this combined device has pro- 
tected the telephone systems with such success that 
there is no known instance of its failure. 





LONDON SOCIETIES.— No. XVI. 
Tue Society or Arts—concluded. 


Tue Society had little or nothing to do with 
Rowland Hill’s great reform of the postal system 
and the introduction of the uniform penny postage, 
but the cheapening of telegrams and the establish- 
ment of the parcel post are largely due to a constant 
advocacy of these improvements and pressure 
brought to bear upon successive postmasters- 
general. 

Food Supply.— Another subject of great national 
importance which has occupied the attention of the 
Society forsome years is that of the food supply, more 
especially that of food preservation. In 1853 the 
chairman of the Council pointed out the importance 
of finding some means of preserving and importing 
from Australia and other colonies the meat there 
wasted, and in consequence of this prizes were offered 
for several years but without practical response. In 
1866 a committee was appointed which investigated 
matters connected with the preservation and supply 
of food and examined a large number of processes 
and specimens, but although the freezing of the 
meat was successfully carried out, it was not found 
practical to bring it satisfactorily across the tropics 
until several years after this period. Now the 
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enormous amount of foreign meat consumed in this 
country proves the success of the process adopted. 

Arts and Crafts.—Allusion has already been made 
to the exhibitions of objects of decorative art in 
1847, 1848, and 1849, and somewhat similar in 
principle was the offer in 1862 of prizes for the 
encouragement of art workmanship applicable to 
manufactures, to be produced by veritable workmen. 
The response was satisfactory and the offer was 
renewed. The scheme was revived in 1887, and in 
1889 prizes were given for objects in the arts and 
crafts exhibitions. 

Memorial Tablets.—A popular branch of the 
Society's work has been the erection of memorial 
tablets upon houses in London which are associated 
with distinguished men. Historical houses are 
vanishing so fast that it is interesting to find some 
memorials of celebrated Londoners still left to us. 
Houses where Browning, Burke, Byron, Canning, 
Dickens, Dryden, Faraday, Flaxman, Gainsborough, 
Garrick, Handel, Hogarth, Johnson, Nelson, New- 
ton, Reynolds, Sheridan, Siddons, Thackeray lived, 
have been, as well as several others, so marked. 

Special Secbions.—The series of trials of motors for 
electric lighting undertaken in 1889, and the impor- 
tant report containing the results of the trials, can 
only be alluded to in passing. The space at our 
disposal will not allow us to mention many other 
instances of valuable work, and the papers which 
session after session are read at the evening meetings 
and exert their influence on those who hear and read 
them, must remain unrecorded here. Although the 
subjects discussed at the Wednesday evening meet- 
ings are very various, it was thought that the pro- 
ceedings of the Society would be greatly increased in 
value by the arrangement of certain branches of 
work under special sections ; thus a series of con- 
ferences on Indian subjects was arranged in 1869 
and continued annually until 1874, when the Indian 
Section was formed. Inthe latter year the African 
and Chemical Sections were founded. The African 
was enlarged into the Foreign and Colonial Section 
in 1879, and the Chemical Section was discontinued 
in 1886 owing to the ground occupied by it being 
filled by the Institute of Chemical Industry. In 
place of the Chemical Section the Section of Applied 
Art was started in 1887, and its formation removed 
the ground of complaint that the word ‘‘arts” in 
the title of the Society had been too rigidly under- 
stood as the mechanical arts, 

Trusts. —Several trust funds are held by the 
Society, and the most important of these are the 
Swiney and Cantor bequests. Dr. George Swiney 
left 5000/. stock in 3 per cent. consols, with the 
direction that a cup of the value of 100/. and coin to 
the same amount should be awarded every five 
years to the author of the best published treatise on 
ee The first award was made in 1849. 
Dr. Cantor left 50001. to promote the objects of the 
Society, and the interest of the money is used in 
paying for courses of lectures which are delivered 
before the Society. By means of this bequest a 
large number of very valuable treatises on impor- 
tant subjects have been produced. Several] courses 
are delivered during each session. 

Medals.—None of the medals which have already 
been described, are now used. In 1849 the dies of 
the Minerva medal of Flaxman were found to be 
worn out, and it therefore became necessary to take 
some steps for the preparation of anew one. It 
was decided that this should bear the head of the 
President—the Prince Consort. On the election 
of the Prince of Wales to the presidentship in 1863 
his head replaced that of his father on the obverse 
of the medal. The highest honour in the gift of 
the Society is the Albert medal, which was founded 
in memory of the Prince Consort, who was for 
eighteen years President. On February 4, 1863, 
the Council resolved ‘‘that a gold medal, to be 
called the Albert medal, be provided by the Society, 
to be awarded by the Council nou oftener than once 
a year, for distinguished merit ia promoting arts, 
manufactures, and commerce.” he first award 
was in 1864 to Sir Rowland Hill, and on the roll of 
distinguished men who have received the honour 
we find such names as Faraday, Liebig, Bessemer, 
Chevreul, Joule, Sir William Thomson, Hofmann, 
Pasteur, and Helmholtz. In the Jubilee year, 
1887, the Queen was graciously pleased to accept 
the medal ‘‘in commemoration of the progress of 
arts, manufactures, and commerce throughout the 
empire during the fifty years of her reign.” 

he Jouwrnal.—On Friday, November 26, 1852, 
the first number of the Journal of the Society of Arts 
was published, and it has been continued weekly 








since that date, forming now a goodly set of thirty- 
eight bulky volumes. The history of the Society 
during the period 1852 to 1891 is writ large in this 
set, where, as the Attorney-General said in his 
address as chairman of Council last November, 
‘‘mines of wealth as to the history of invention 
and scientific research” are stored up. 

No general history of the Society has been 
written, but in the early days several pamphlets 
were issued in praise of its work, and a poem even 
was published in which the glories of the premium 
lists were sung. In 1869 a very useful account of 
the ‘‘ Society of Arts, Past and Present,” was com- 
piled by the late Mr. 8. T. Davenport, for many 
years financial officer of the Society, and we are 


indebted to his pages for some of the information 


we have gathered. 

A few words must be added as to the personnel of 
the Institution during the third period of its his- 
tory. The death of the Prince Consort in 1861 was 
a grievous loss to the nation, and nowhere was the 
loss more felt than at the Society, in whose work 
the Prince had always taken the warmest interest. 
The senior vice-president was elected as President 
pro tem. until the Prince of Wales became of age 
in 1863, when his Royal Highness accepted the 
office, which he still holds. Mr. Scott Russell 
resigned the secretaryship in 1850, and he was suc- 
ceeded by Mr. (now Sir George) Grove. Mr. 
Edward Solly succeeded him in 1852, and then in 
the following year came Mr. Peter Le Neve Foster, 
who guided the Society with success for six and 
twenty years. The present secretary, Sir Henry 
Trueman Wood, was appointed in 1879, and his 
tenure of the office has been marked by the con- 
tinued success of the Society, and the increased 
reputation it has attained. 

Eminent men of all ranks and departments have 
been intimately connected with the Society, but 
they are so numerous that it is impossible here to 
catalogue the names even ofa selection of them. 
The late Mr. Thomas Webster, Q.C., must, how- 
ever, be mentioned as one of those who helped to 
invigorate the Society at the beginning of the third 
period, and as a special mover in its endeavours to 
obtain Patent Law reform. It is interesting to note 
that his distinguished son, the Attorney-General, 
is now chairman of the Council. 

The work of the Society has been very diverse 
in character, and during the period of its long his- 
tory it has initiated a very large number of schemes. 
Some of these have come to nothing, in a few 
instances perhaps because the initiators were before 
their time, and in others perhaps because the 
schemes did not contain within them the elements 
of success, but a considerable number have been 
accepted by the public and have grown into great 
movements. In many cases these schemes have 
been large and far-reaching, and it would be im- 
possible for any private society single-handed to 
carry them out to their legitimate conclusions. 
The Society of Arts has therefore been glad to see 
its schemes taken up by special agencies when they 
have grown too great to be worked by the Institu- 
tion that initiated them. The earlier work of the 
Society, which largely consisted of questions con- 
nected with agriculture, and fine arts have been 
taken up by the Royal Agricultural Society and the 
Royal Academy respectively. In later times, 
societies, such as the Photographic, which grew 
out of the exhibition arranged bythe Society of Arts 
in 1852, have taken form in its meeting-room, and 
the agencies which have arisen to take up portions 
of its educational and sanitary work have already 
been alluded to. It may justly be called the mother 
of societies, and this marked characteristic was 
appropriately alluded to by the late Prince Consort, 
when a deputation presented him with a congratu- 
latory address on the marriage of the Princess 
Royal (now the Empress Frederick). He said: 
‘*That this sympathy should be re-echoed by your 
Society, which during fourteen years has com- 
manded my best wishes and any feeble assistance 
which I could render to it, must be most gratifying 
tome. Gentlemen, these fourteen years which have 
seen my daughter grown up from an infant, to 
become a wedded wife, transferred to a high sphere 
of usefulness in a foreign land, to which our most 
tender affection must still follow her, have also seen 
children of yours—I mean the many plans and 
schemes for the promotion of art, science, and 
industries, which you have originated—develop 
themselves, and grow up into independent life and 
power. Some of these have attracted the admira- 
tion of the world, whilst you could only follow 








them at a distance, with a fond eye of a parent 
who finds his highest gratification in the success of 
his offspring.” 

The Society of Arts has grown continuously, and 
although some of its branches have from time to 
time been taken off to form new trees, it has in fact 
flourished the more from the pruning. Its work 
has been essentially national in its object, and fox 
nearly a century and a half it has—true to its title, 
—encouraged Arts, Manufactures and Commerce. 








THE SIBERIAN RAILWAY. 

THE Siberian Railway passes right through 
Siberia, from Ural to the borders of the Pacific. 
Southern Siberia is a veritable ‘‘land of the 
future,” with its primeval forest, its fertile virgin 
soil, its manifold produce, prominent among which 
are valuable minerals and coals. Siberia’s popula- 
tion already amounts to 6,000,000 ; several of the 
towns are in a most flourishing condition, and the 
invasion from Russia is constantly increasing. 
Apart from its industrial and commercial value, 
the Siberian Railway is of great military import- 
ance, and Russia needs a connection with Wladi- 
wostock, its only port at the Still Ocean which is 
ice-free through the whole of the year. 

The first sod on the new railway’s eastern portion 
was, it will be remembered, turned by the Cesare- 
witch in the vicinity of the Usuri River, close to 
Wladiwostock. The railway commences at Russia’s 
European-Asian frontier at Slatiest, east of Ufa. 

From Ufa the connection westwards is brought 
about by existing railways over Samara, Moscow, 
Nishny Novgorod, and St. Petersburg. To the 
east the Siberian Railway will pass over Kurgan, 
at Tobol and Petrapowlosk, to Omsk, where the 
Siberian Railway proper commences. Omsk is a 
Government town with 40,000 inhabitants. From 
there the railway proceeds vid Rainsk and Ralywan 
(the Government town is Tomsk with 44,000 inha- 
bitants ; this town is situated at some distance 
from the railway, but will be connected with 
the same by ships, and probably later on, by 
a branch railway), to Marinsk (14,000 inhabitants), 
Atchkinsk ,(14,000 inhabitants) and the Govern- 
ment town Krasnoiyar (22,000 inhabitants). At 
Koursk (5000 inhabitants) the railway turns towards 
south-east, proceeds over Udinsk (Nischne-Udinsk, 
4000 inhabitants) and Bolangousk (8000  inha- 
bitants), to the Government town of Irkutsk, where 
the railway reaches the Baikal Lake. This lake 
(32,000 square kilometres) is surrounded by moun- 
tains up to 6000 ft. high, and lies in the midst of 
vast forests. Irkutsk is about 60 kilometres from 
the Baikal Lake, has now 48,000 inhabitants, and is 
rapidly developing. From there it was the original 
plan to have crossed the Baikal Lake by steam 
ferries, whereby the railroad would have been 
shortened about 250 kilometres, but for con- 
venience sake it has been decided to carry the 
railway round the lake on the south side. The 
line then passes over Werchne-Udinsk (8000 
inhabitants), where it receives the transport 
of merchandise from China, principally tea, by 
route of Kjockta, and then reaches Tschita 
(16,000. inhabitants) and Nertschinsk (6000 inhabi- 
tants). From there the railway proceeds to the 
navigable River Shilka, which is the means of 
further connection by water, viz., down the Shilka 
and then by the Amur, vid Albasin, Blagowetschens 
(11,000 inhabitants), and Chaborowka (4000 inha- 
bitants), to Nicolajewsk (6000 inhabitants), the old 
naval port at the entrance to the Amur and opposite 
the Russian station for criminals, Sachalin. At 
Chaborowka the railway reaches the Usuri River, 
coming from the south, which is also navigable, so 
that there is not much railway to build after Wladi- 
wostock (18,000 inhabitants). The water road will, 
in the mean time, be used in that district, but 
later on the railway will be carried from Nertschinsk 
to Wladiwostock over Chaborowka. 

The country, as far as the Baikal Lake, is prin- 
cipally flat, nor are there any bogs of importance. 
The rivers are not very formidable with exception 
of the Yenisei, where a steam ferry will be used, 
and wooden bridges will suffice. The length of the 
railway from Samara to Nertschinsk is 5923 kilo- 
metres, and the railway from Usuri to Wladiwostock 
is 400 kilometres, so the aggregate length is about 
6300 kilometres, which is 1700 kilometres larger 
than the Canadian Pacific Railway, from Ottawa to 
the Pacific. The distance from St. Petersburg to 
Wladiwostock isin round figures 10,000 kilometres. 
The Siberian Railway will be built with the usual 
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Russian gauge (1.52 metres), and will be constructed 
as ‘‘a railway of secondary importance.” The speed 
will be excessively slow, only 21 kilometres per hour. 
The distance from Samara to Irkutsk will thus 
occupy some 250 hours, which, as the traftic will 
probably be confined to the day, means some 16 
days. At present this journey takes several months, 
and is very troublesome. From Irkutsk to Wladi- 
wostock is about 1650 kilometres by railway and 
about 3000 kilometres by steamer, which will take 
some fourteen days to compass. 

The cost for these 6300 kilometres is calculated 
at 480,000,000 roubles, which may prove somewhat 
excessive. The first gang of criminal labourers on 
the railway numbers about 600, of whom more than 
200 are murderers, 





NOTES. 
Tae Pan AMERICAN RAILROAD. 

WirtH a view to increasing their business rela- 
tions with South America, a number of prominent 
capitalists are advocating the building of a railway 
connecting the systems of Peru, Chili, and the 
South American republics, with those of the 
United States, vid the Isthmus of Panama. Indeed, 
considerable discussion of the route has already 
taken place, and it has been settled that the line 
should be built to the east of the Andes, as, owing 
to the nearness of the mountains to the Pacific 
Ocean, the western side is very unfavourable for 
railroad construction. It will be advisable, how- 
ever, to keep pretty close to the base of the 
mountains, as otherwise wide rivers, involving 
heavy outlay on bridges, would have to be crossed. 
In its course the line will have to cross one summit 
of 16,000 ft. above sea level in the United States 
of Columbia, one of 14,000 ft. above sea level in 
Peru, and one of 13,500 ft. in Bolivia. These 
summits can, it is thought, be freed with a grade 
of 4 per cent. The surveys, being through the 
tropics, will be difficult, and not improbably will 
result in great loss of life. Whether a line passing 
through such a country and with grades of 4 per 
cent., even if these are confined to small moun- 
tain sections, is likely to lead to much develop- 
ment of the foreign trade of the United States, is, 
to say the least, problematical, particularly when it 
will have to compete with the various steamboat 
lines. 


Tue Uxeros-StrRENGEN CaNnaL IN Norway. 

This important work has offered a great many 
unforeseen difficulties, and the calculated expendi- 
ture has been exceeded in almost every section of 
the undertaking, particularly so at Vrangfos and 
Haggadammen. Apart from exceptionally difficult 
natural conditions the cause of the heavy excesses 
is owing to the double cause of insufficient know- 
ledge as to the natural difficulties and want of ex- 
perience with regard to work of this kind. The 
excess in expenditure at the two places mentioned 
amounts to over 40,000/., and at all the other work- 
ing places, with exception of a solitary one, the 
excess amounts to more than 5000/. for each place. 
The matter has been the subject of considerable 
investigation, and it appears evident that the pre- 
paratory work and examinations were not suffi- 
ciently exhaustive. The excess over the calculated 
expenditure has only gradually been estimated at 
1,200,000 kr., or more than 66,000/. The sluice 
walls have cost some 16,0001. more than calculated, 
because the porosity of the rock had not been taken 
into account, and on account of the more permanent 
system of building adopted. The implement and 
material accounts show an excess of about 25,0001. 
Altogether the Ulefos-Strengen Canal, which was 
originally calculated to cost the Norwegian State a 
sum of some 55,0001., will entail an expenditure of 
more than twice that amount, and it cannot be 
denied that an excess of more than 100 per cent. 
over what was calculated at the outset indicates 
some very serious mistakes somewhere. 


Lonpon Water Supp ty. 

The London water supply question continues to 
absorb much attention, owing to the renewed agi- 
tation for the transfer of the water companies to a 
publicly constituted authority. The London County 
Council have this week declared by resolution the 
conditions under which they are willing to take 
over the companies, and these conditions, to 
put it mildly, are surprising. They do not agree to 
the suggestion of the recent Parliamentary Com- 
mittee that the purchase price should be fixed by 
arbitration if an agreement is not come to 


within a fixed period. This price they de- 
clare should depend ‘‘not on past dividends or 
stock exchange values, but on the true value of 
the undertaking, having regard to its legal position 
and liabilities, to the condition of the property, 
and to its ability to supply future wants.” It is 
further declared essential that before any terms of 
purchase are considered the liabilities to capital 
expenditure for new or supplemental sources of 
supply in the near future should be authoritatively 
ascertained. It would be interesting to know 
how these points are to be determined, if not 
by arbitration, unless, of course, the London 
County Councillors are to be the sole judges. 
In the mean time efforts are being put forth 
in another direction to augment the supply 
with spring water from the Colne Valley, and 
the County Councillors have so far countenanced 
the project as to visit with others the works in 
progress. Some time ago we gave a few details of 
this scheme. Mr. George Webster, as far back as 
1884, sank a wellin the chalk on his property at 
Harefield Grove, near Rickmansworth, for supply- 
ing his ground and farms with water. The results 
were such that since that time he has had five wells 
sunk in the district. These vary in depth from 
115 ft. to 282 ft., with boreholes from 24 in. to 
40 in. in diameter. These are lined with steel 
tubes carried down into the solid chalk to pre- 
vent the inflow of surface or river water. Adequate 
pumping arrangements are provided. A reservoir 
has also been built 340 ft. above ordnance datum. 
The watershed comprises an area of 230 square 
miles ; but it is estimated that the area of property 
possessed by Mr. Webster could be made to yield 
20 million gallons per day. As it is the five wells 
give 10 million gallons, and with the view of utilis- 
ing this supply for the metropolis he has obtained 
easements and has negotiated terms for conveying 
the water as far as Paddington. The water is said 
to be of excellent quality and its hardness is neither 
excessive nor much greater than that got from the 
Thames. 


CuiLLep Cast Tron. 

In a recent number of Stahl wnd Hisen there are 
some interesting remarks on the manufacture of 
chilled cast iron in Germany. At one time this 
metal was much used in that country for wagon 
wheels, points, and crossings, and similar purposes, 
for which it has now been almost entirely discarded 
in favour of steel. The manufacturers therefore 
have had to seek out new fields for their product, 
and have found one such outlet in supplying the 
rolls for flour rolling mills, whilst Messrs. Gruson, 
one of the largest producers, has found another 
in the production of chilled iron armour. For a 
long time German manufacturers used only char- 
coal iron for making chilled castings, and even then 
were not always successful in obtaining satisfactory 
results, but further experience has shown that ordi- 
nary coke-smelted iron can be used with equal 
success if it is carefully selected. As regards the 
most suitable chemical composition of a pig iron for 
chilled castings the following analyses by Professor 
Ledebror are of interest. The first Table shows 
the composition of a number of irons which have 
chilled satisfactorily, whilst the second gives the 
analyses of a number of irons which have turned 
out badly. 

TABLE I. 





Percentage of 

















—_— | 
+1: Man- Phos- 
 wanbien Silicon. ganese. | phorus. 
Gruson chilled iron armour’ | 
plate agin --| 3.03 | 0.70 1.10 0.42 
Chilled roll of Gruson iron| 3.82 | 0.74 1.34 | 0.44 
” ” English | | 
manufacture Py. ~ | 3.48 | 0.86 0.29 | 0.41 
Chilled roll from West- | 
phalia(very good quality)| 3.50 | 0.54 0.47 
Chilled wagon wheel of | 
American manufacture..| 3.80 0.69 0.13 0.43 
Ditto ditto “a | 0.73 0.44 0.42 
| 
TABLE IT. 
Cylinder showing defective | 
chilling .. wa --| 2.81 | 0.63 0.51 0.48 
Ditto ditto 2.93 | 1.12 1.37 0.45 
Cylinder showing fine 
cracks after being put to } 
work an an --| 2.40 | 0.86 0.24 0.87 
Chilled American car whee) | | 
rejected for porosity | 3.53 | 0.65 0.12 52 








Looking broadly at the above figures it appears 





that all the good samples contained upwards of 





3 per cent., and on an average about 3.5 per cent. 
of carbon. The silicon was always about .70 per 
cent., which would be very small for a grey iron, 
and is sufficient to account for the long-standing 
prejudice of manufacturers of chilled castings in 
favour of charcoal iron. The manganese varies 
considerably, being greater in the heavy sections 
than in the lighter ones. The phosphorus does not 
in general exceed .45 per cent., and should evi- 
dently be kept as low as possible, as its only use is 
to render the metal more fluid, enabling it to better 
fillthe mould. As chilled castings are almost in- 
variably simple in form, this increase in fluidity is 
not required, and phosphorus can therefore be con- 
sidered as an impurity. 





RAILWAY SAND AND SNOW FENCES. 

In a former issue* we gave an account of the sand 
and snow fences for railways, devised by Mr. W. L. 
Howie, of Cornbrook House, Eccles, near Manchester. 
It will be remembered that the fence acts on entirely 
new principles. Instead of opposing the drift of sand 
or snow, it offers a perfectly free passage for it on to 
the rails, but at the same time it deflects the wind 
downward so that it sweeps the obstruction forward, 
and does not allow it toaccumulate on the track. The 
mode of operation is shown by the annexed engraving, 
which we reproduce from our former notice. It 
is only under certain special conditions that snow 
will block a railway. It must form a drift, for the 
general fall is never in this country of sufficient depth 
to create a serious obstruction. Drifts are caused by 
the action of the wind ; either by the wind carrying 
the snow forward and piling it against an obstruc- 
tion, or by its dropping at some place where an eddy 
occurs and being unable to pick it up again and con- 
tinue its progression. Snow blocks never occur when 
the line is on the level of the surrounding country or 
above it, for in such circumstances the wind can 
scour the road. It is only in cuttings that they accu- 
mulate ; very seldom in rock cuttings with perpendi- 





cular sides, and only from a protracted storm in very 
deep cuttings with sloping sides. It is when the wind 
blows across a shallow cutting of from 3 ft. to 12 ft. deep 
inanopen ormoorland country, that the really formidable 
drifts appear. An eddy is then formed on the wind- 
ward slope, which causes the snow flakes to drop and 
accumulate, forming a cornice which gradually pro- 
jects into the train space. The lee slope meanwhile is 
almost clear of snow, and so is the further line of rails, 
if the track be double, unless the storm be of long 
continuance, 

Snow fences, consisting of rows of old sleepers, are 
sometimes erected along the edges of cuttings, and 
occasionally, as has been done by Mr. Patterson, the 
engineer of the Highland Company, on the heights of 
Caithness and at the Black Cutting, south of Dal- 
whinnie, a second similar fence is placed 20 or 30 
yards behind the first. This arrangement is effectual 
only so long as the space behind the fence is not filled 
up. When the protection is overlapped by drift it 
ceases to be reliable. 

A section of Mr. Howie’s fence was erected near 
Halkirk some years ago, and has acted efficiently, 
although there have been no severe storms to test its 
full capabilities. At Burghead, near Elgin, a piece of 
fence has been placed to keep the line clear of drifting 
sand, which formerly often accumulated to the depth 
of 3 ft. or 4 ft., and to a weight of hundreds of tons in 
anight. At the point where the first section of 165 ft. 
stands, a sleeper fence was erected many years ago, 
some 20ft. back from the line. This wasgradually buried 
and lost to view. There are now three sections of Howie 
fence on the Burghead branch, No. 1 of 55 yards with a 
corrugated iron roof, No. 2 of 116 yards, and No. 3 of 
137 yards, both the latter with wooden roofs. In the 
first section deflecting plates of corrugated iron, at an 
angle of about 30 degrees to the horizontal, are attached 
to a timber framework, of which the horizontal 
members are above the iron, so as not to interfere with 
the sweep of the wind below the deflecting plate. 
This was found to be an unnecessary precaution, and 
in the second and third sections was omitted; in 
these the sheeting is of creosoted pine. The frame- 
work is of 20-ft. battens, bolted and braced diagonally, 
the lower beams being buried in the sand forming the 
slope of the mound, and the upper end—those most distant 








* See ENGINEERING, vol. xlii., page 457. 
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from the line—being weighted by old iron rails. The 
higher beams of the framework are attached by strands 
of strong wire to other rails buried in the sand, 
parallel to the fence, and at some distance further 
from the line, as the force of high winds is exerted 
chiefly in a lifting direction. Where the windward 
sandhills are low the deflectors are 12 ft. wide ; this 
width is found sufficient to move the sand in all states 
of the wind. Where the windward hills are higher 
the deflectors are 18 ft. wide. 

The erection of these deflectors has completely re- 
moved the sand difficulty from the Burghead branch, 
which now requires no more attention than the re- 
mainder of this system. A mound of, at least, 1000 
tons collected on the lee side of the track after the 
fence was erected, but now the aggregation has ceased, 
and the volumes of sand which are swept across the 
line drift further away. Had it not been for the de- 
flectors much of this would have settled in the cutting, 
to be removed by shovel and wagon. It is to be noted 
that it is only the westerly wind that causes the sand 
to drift in this situation. 

Since snow is so much lighter than sand much nar- 
rower fences, say 6 ft. wide, would be ample to move 
it. Mr. Howie suggests that short sections of fence, 
alternating with considerable open spaces, might be 
reckoned upon to keep a line clear. The plan is cer- 
tainly worth a trial in places which experience shows 
to be particularly liable to drifts, and engineers might 
well give it a trial. 








FLYWHEELS. 
To THE Eprror At ENGINEERING. 

S1r,—-I have lately been searching for reliable informa- 
—_ as to weight of flywheels for engines for various 

uties, 

If you think the subject of sufficient general interest to 
raise a discussion upon I shall be obliged if you will insert 
the following remarks written with the object of pro- 
voking criticism. 

1. No rule that I have yet come across makes any dis- 
tinction between single and double-acting cylinders, or 
single, double, and treble cranks, and Molesworth gives 
the exquisitely simple rule (among others) of ‘100 1b. of 
rim per indicated horse power,” irrespective of speed, 
diameter, or any other factor ! 

Now I have to suggest that a rule should be constructed 
having as a basis the number of single strokes per minute. 

I would take the number of foot-pounds of energy in 
each single stroke (4 per revolution in a pair cylinder 
double-acting engine) and say that the foot-pounds of 
encrgy stored up in the flywheel rim when rotating at its 
normal speed shall be a certain number of times this 
amount, from almost nothing in the case of a marine 
engine to, perhaps, 100 times in the case of a cotton mill 
engine, 

If load fluctuated violently, or if governors were insensi- 
tive the factor would have to be increased, but for a 
steady load, good governor, and machinery not specially 
affected by slight changes of velocity, I see no reason why 
the store of energy in a flywheel should exceed 15 to 20 
single strokes of the engine. 

Iam aware that the momentum of piston, &c., is a 
factor, but as the moving parts absorb power when the 
pressure in cylinder is highest and give it out again 
during expansion, this momentum acts as an equaliser 
rather than as a disturber, and may in most cases be 
neglected. 

By the above rule if two single-cylinder double-actin 
engines had two flywheels each and were placed wit 
their crankshafts in line, then by coupling the cranks so 
as to get four equidistant strokes per revolution, my rule 
would indicate that two of the Swhenls might be dis- 
pensed with and the two remaining ones might very 
probably give greater steadiness than either of the single 
engines possessed, owing to the fact that there are not 
only no dead points, but that the rotative effect of each 
single stroke (including steam pressure and momentum) 
overlaps considerably that of the previous and subsequent 
strokes. 

If the governor was sufficiently sensitive to respond 
sharply to variations in load, then one flywheel on the 
coupled engines should be as good as four on the single 
engines, but the proposed formula makes allowance for 
sluggishness of governors which is usually advisable. 

To show the diversity of practice in respect of fly- 
wheels, I may mention that there are two single-cylinder 
engines in this town both by makers of repute. In one 
the flywheel carries the energy of fifty strokes, and in 
the other (until recently altered) the energy amounted to 
but four strokes, 

Tam, yours truly, 


Rochester, October 9, 1891. Percy J. NEAtrE. 





PORTLAND CEMENT IN AUSTRALIA. 
To THE Eprror oF ENGINEERING. 

Srr,—The letter by Mr. H. C. Mais appearing in your 
issue of the 2nd inst. under this heading is interesting as 
indicating that by the operation of the most elementary 
economic laws the market that at present exists in Aus- 
tralia for Portland cement of English manufacture, will 
shortly cease to be, should the cement made on the spot 
a itself equal in quality to the material imported. 

‘he matter is therefore of such importance to English 
cement makers that every scrap of information that can 
be obtained is welcome, and all data, however imperfect, 
will be sure to receive the most careful consideration. 

Viewing Mr. Mais’ communication in this spirit, we 





confess to a feeling of disappointment, mingled with our 
gratitude, that it fails to make clear certain points at 
least as worthy of attention as some upon which it is un- 
exceptionally explicit. 

In the first place, it appears somewhat doubtful whether 
the wet or the semi-dry process is being used at the 
works eulogised by Mr. Mais. It is said ‘‘the lime 
(sic) which comes from Lilydale, after being carefully 
ground, is conveyed with the proper quantity and quality 
of clay required into a wasb mill, where it is converted 
into ‘slurry.’ From thence it is carried by elevators to 
the drying floors, where it remains for about thirty-six 
hours to dry.” The process seems to be a littlesummary, 
and if carried out in the manner described, likely to 
lead to disaster. If the semi-dry method be meant, 
surely the product of the wash mill passes between stones 
on its way to the floors, while if the old wet process be 
intended, the interposition of backs would seem to be a 
necessity. As it is, conjecture only is possible, the 
internal evidence in favour of each a being 
balanced with the utmost nicety. A little information 
concerning the kind of kiln used and the arrangement 
of the drying floors with regard to them, would be valu- 
able if presenting any feature of novelty; presumably 
Mr. Mais does not enlarge on this topic on account of 
the absence of any special reason of the kind. 

It is recorded that the limestone used contains 96 per 
cent. of calcium carbonate, but nothing is said as to its 
mechanical condition. The mere purity of a sample does 
not gauge its value ; a hard gritty material will be trouble- 
some to break up and mix, and be even under the best 
conditions less efficient than a soft friable chalk. The 
testimony put forward as to the excellence of the clay is 
equally inconclusive. In the analysis, which, by the 
way, contains two quaint little blunders presumably 
typographical, the total silica is stated to be 67.92 per 
cent.; no limit is given as to how much of this is combined 
silica and how much sand ; it is true that there is a foot- 
note possibly intended to be explanatory to the following 
effect : ‘‘ Of the silica in this sample 5.5 per cent. is pre- 
sent as free from free sand and grit.” Taking the least 
obscure meaning of this delphic sentence, it appears that 
only 5.5 per cent. of the silica is combined, the rest being 
‘sand and grit.” What becomes of the alumina under 
these circumstances, or why the material should be 
termed clay, we are at a loss to conjecture. We must 
defend ourselves against any charge of hypercriticism in 
this respect, as the matter is of sufficient moment to 
justify the most drastic comment. It is all-important to 
the cement maker to know the percentage of sand in his 
clay, and the nature of that sand to boot. Coarse sand 
in his raw materials is the manufacturer’s béte noir, and 
puts him into ill odour with engineers and other large 
consumers sooner than most things. We have repeatedly 
had raw materials submitted to us, the ultimate composi- 
tion of which was unexceptionable, but which were abso- 
lutely useless for cement unless specially treated, solely on 
account of their inordinate content of sand. 

We observe with regret that the tendency of the 
reports of various tests made on Australian cement is to 
lay stress upon its mere tensile strength, and fail to 
insist fully on the more important quality of soundness. 
In this country we are emerging from a period during 
which the mania for high tensile strength prevailed, 
greatly to the advantage both of producer and consumer. 
The complaint seems to have travelled to the antipodes 
and be raging with a severity truly colonial. The fact 
that this tendency exists was of course well known 
to us before the publication of Mr. Mais’ letter, ex- 
amples of the evils to which it leads coming constantly 
under our observation in our ordinary practice, but the 
publication of figures based on such tendency can- 
not but do harm unless counteracted by appropriate 
comment, and we beg to offer the necessity for comment 
as a justification for dealing with the subject. Much 
might be said as to the nature of the various specifica- 
tions quoted did they not furnish their own warning to 
those capable of gauging their value. We refrain there- 
fore from detailed criticism but must make a special 
exception in favour of the remarkable document issued 
by the (Victorian) Metropolitan Board of Works. An 
attempt is there made to define the composition of Port- 
land cement. Except in the case of the magnesia (3 per 
cent.) and the ‘‘sulphuric acid” (2 per cent.) the limits 
are so wide as to be valueless. In particular is that laid 
down for lime (52 to 60 per cent.) worthless. It is easy 
to procure an unsound cement with less lime than 60 per 
cent., and equally so to obtain a sound cement with a good 
deal more than 60 per cent., 62 to 63 per cent. is by no 
means uncommon in good commercial cements of English 
manufacture. Sound French cements may contain 64 to 
65 per cent. We have made here in this laboratory 
cements from the most unpromising raw materials con- 
taining more lime even than this, and readily standing 
tests for soundness which few cements are capable of re- 
sisting at all. Of course if the composition is to be 
specified—and in many cases it is most desirable that it 
should be specified—nothing is easier. The limits indi- 
cated by Le Chatelier and expressed by his equations, 
fixing the ratios between acid and basic constituents of 
cement, have been repeatedly verified by experiment and 
are rigorously precise. It is only to be wished that 
their adoption were more general. 

STANGER AND BLount. 

Broadway Testing Works, Westminster, 

October 6, 1891. 








LABOUR AND CAPITAL. 
To THE Epritor oF ENGINEERING. 
Srr,—Your article headed ‘‘ Ecclesiasticism and 
Labour” ne ge to me that you might insert a letter 
from me on the subject of labour and capital. Ido not 





pretend to have any universal remedy for labour diffi- 
culties, but Iam of opinion that the general view of the 
relation of capital and labour is wrong and that there is 
some advantage in trying to set it right. 

I have deliberately changed the usual order in my 
heading because labour is the parent of capital and exists 
before it. I do not intend to ask you to publish a treatise 
and I shall not deal with the refinements as to the part of 
capital which is labour and the part which is raw material, 
In most cases the raw material as created by Providence 
has a small money value (with their absolute value I do 
not deal ; for example, the air we breathe is of the highest 
value to our existence, but it would be absurd to call it 
capital). It will be admitted that the raw material with- 
out labour is of little value, and I hold that we are safe in 
calling capital accumulated labour. How then is it the 
common notion that labour and capital are antagonistic ? 
and that the idea is that conciliation boards are needed 
to arrange differences between the militant forces? 

In the case of 2 monopoly, as for example a railway 
where there is not enough traffic to justify a competing 
line, there does appear to be a justification for the common 
view. The earnings of the line are divided between the 
workmen and the proprietors, and if the workmen get 
more the proprietors get less. If we look below the sur- 
face, even in this case, there are elements of union and not 
strife between general labour and general capital, how- 
ever antagonistic the actual employés and_ shareholders 
may feel themselves to be. The capital is the labour 
which made and equipped the line. It may have been 
subscribed as money by shareholders, but it was accumu- 
lated by labour, it was spent in labour, and its success in 
earning a dividend encourages labour in making other 
lines ; and so whichever side gets the earnings in the long 
run labour has the advantage. But in the great majority 
of cases we have not to deal with monopolies, and the 
capitalist is directly benefitted by a rise in the value of 
labour all round. Suppose that a man owns house pro- 
perty, a rise of wages means that new houses will cost 
more money to build; it means that our capitalist has 
less competition to fear, and it results in the permanence 
of his income, and probably an increase of rent in propor- 
tion to the rise of wages. ‘ 

The so-called struggles between labour and capital are 
very often strikes or lock-outs between manufacturers and 
contractors and their workmen. There is very often much 
folly and ignorance on both sides. Except in the case of 
work already contracted for the direct employers of labour 
have but little personal interest in the price of labour. I 
deliberately brush aside all the arguments as to the com- 
petition of one country with another in industrial pur- 
suits. Whatever value this argument once had it has 
little now that the engineer has spread his network of 
railways over all lands and sends forth his steamships 
from every port. I am of opinion that the man who, in 
setting up an industry anywhere, is influenced by the 
element of cheap labour in the place is not wise. 

The manufacturer and his men have their strike or 
lock-out, there is a general upset of business and worry 
and trouble over what after all is only to this extent the 
manufacturer’sconcern. Behind the manufacturer there 
is the consumer, who is the manfacturer’s employer. The 
rise of wages comes off the consumer. Now the largest 
collective consumer is the great community of labonr. A 
rise of wages among, say, cotton operatives, means either 
that there will be some engineering improvement enabling 
manufacturers to turn out the article at the old price, 
notwithstanding the increased wages, or the cotton 
worker will pay more for her cotton dress than she did 
before, and a rise of wages all round will make house rent, 
clothes, food, dearer all round. A rise of wages all round 
no doubt will result in a substantial gain to the worker, 
other things remaining the same; he will get an advan- 
tage off the idler who one way or another manages to 
represented among us in large numbers. If any one 
chooses to call the idler a capitalist, and shows a way by 
which he may be reformed or got rid of, then in spite of 
his advantage which labour gets from him, I shall approve 
of his reformation or destruction under this or any other 


name. 

I do not speak from the ranks of labour as a private 
soldier, as in one time had the right to do, but my 
sympathies are with the greatest numbers, and [I still 
identify myself with the rank and file. This question of 
higher wages and shorter hours has for its elements 
increase of intelligence among the workers themselves, 
including manufacturers, &c., and the improvement of 
machinery and organisation of labour by which the prices 
to consumers will not go up in the same proportion as the 
value of labour goes up. : : 

If Longfellow’s Village Blacksmith merely blew his 
bellows and struck sparks from his anvil as he is supposed 
to do from “‘morn till night” he would have no more 
human interest than an ordinary rolling mill. In spite 
of the apparently continuous labour the poet makes a man 
of him. He thinks out his job in the morning, he thinks 
while he is at work, and he has a night’s repose. But I 
want more than this. In my opinion eight hours regular 
blacksmithing would be quite enough unless the man 
was so inveterate a blacksmith as that he would go 
on at it for pure love, and not impelled thereto to provide 
for his daughter (who also did public duty in the choir) 
and her brothers and sisters. I think he should have 
time tolook into the blacksmithing of other men and 
draw their examples; to look up the portraits of himself 
and others in Longfellow and elsewhere; and to hear his 
daughter occasionally at his own fireside so as to bring 
heaven somewhat nearer to him than the choir or organ 
loft of the church. J 

The labour movement is not political in a party sense. 
Let not the people who call themselves capitalists be 
frightened for it—it will do them noharm. The labourers 
have the political power, Let us all in God’s name give 
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a helping hand to a movement which will spread the 
comforts of life among the masses. We have free educa- 
tion, let us look this matter squarely in the face; the 
people are to be educated, they have political power, 
what is to resist them ? 
I am, very faithfully yours, 
Galway, October 4, 1891. JAMES PERRY. 








THE SERPOLLET BOILER AND SUPER- 
HEATED STEAM. 
To THE Epiror oF ENGINEERING. 

Sir,—As engineer to the firm J. and O. G. Pierson, of 
Paris, I take a lively interest in the Serpollet boiler ques- 
tion and its future from an economical point of view, and 
was therefore glad to read your extremely interesting 
article about it, and the advantages of superheated steam 
in general, as well as Mr. Bryan Donkin’s letter on the 
subject. 

I especially noticed Mr. Donkin’s question ‘‘ Why 
superheated steam should be so much more economical 
than saturated steam.” I think the explanation is found 
easily in the formule expressing the highest efficiency 
obtainable from a caloric engine, 

T-t 
E= 7 
in which T is the highest absolute temperature of the ex- 
panding gases, and ¢ the temperature to which they can be 
cooled down. This latter is in practice never below the 
temperature of the surrounding atmosphere, ranging say 
between 10 deg. —20 deg. (+273) Cent. Consequently, 
in order to raise the highest possible grade of efficiency, 
it is necessary to raise the inétial temperature of the 
expanding gases. 

This explains at once the high efficiency of the gas 
engine, although the cylinder walls are cooled down by cir- 
culation water, which carries away a great deal of useful 
heat. However, the initial temperature of 1500 deg. and 
over obtained in explosive engines could not be used in 
steam engines. In gas engines the heat is generated 
inside the cylinder, and cool air and gas pass through the 
valves, furthermore the heat only exists one moment, and 
the temperature rapidly falls during the expansion. In 
the steam engine the highest temperature would exist 
during all the admission period, short as this may be in 
certain engines, it is always longer than the duration of 
an explosion. 

Steam of 1500 deg. would be difficult to pass through 
the pipes, slide valves, &c., and superheating to this 
degree will never be applied unless other materials than 
iron and greasy substances should be used for cylinders 
and their lubrication. 

The practical limit of superheating is, however, still 
much below this temperature. Even in the boiler itself 
the temperature must be kept below a bright red heat, as 
above this temperature the water would be decomposed, 
free hydrogen be formed, and the oxygen would burn away 
the pipe coils. I hardly think steain above 450 deg. 
Cent. will be practically used. This may be considered 
as the safe limit. 

So the reply to the question ‘‘ What temperature of 
superheating is best in each particular case?” is the 
highest one obtainable and practically usable with a view 
to lubrication, &c. 

Then, of course, under the given limits of temperature 
it is preferable to make the best use possible of the heat 
by an, as perfect as possible, expansion, but in a given 
engine with a fixed rate of expansion, the utilisation of 
the heat (and consequently its fuel economy) is propor- 
tional to the difference of temperatures, divided by the 
maximum temperature (absolute). This is without con- 
sidering the influence of the cylinder walls. 

In a steam-jacketted engine this influence is very small, 
as the variations of the temperature can nearly be neg- 
lected, but still there remains the piston surface. But 
there being hardly any condensation inside the cylinder 
the bad effect of re-evaporation is nearly abolished. 

In the superheated steam engine it is very questionable 
whether a steam jacket will do any good. As the steam 
at this degree of superheat acts like a permanent gas 
there will be hardly any condensation in the cylinder, and 
in that case I think it preferable to utilise the heat inside 
the cylinder by adiabatic expansion. 

For if the influence of the cylinder walls could be neg- 
lected, and if the effect of re-evaporation during the 
exhaust stroke were not of so much importance, the steam 
jacket theoretically would be of no advantage. It is 
only to avoid the bad effect of water in the cylinder that 
the steam jacket is so economical; the condensation 
directly due to the expansion of saturated steam takes 
place in the jacket, that is all the difference. 

It is the exact heat given off by the condensation of 
this steam that is turned into useful work. 

In the superheated steam engine, only the fall in tem- 
perature during expansion is turned into useful work, 
but none of the latent heat. This explains at once the 
economy due to superheat as given by the formula. A 
given volume of highly superheated steam at a given 
pressure weighs considerably less than the same volume 
of saturated steam at the same pressure. At the exhaust 
of course the heavier weight of steam will give off more 
heat to the condensing water or to the atmosphere than 
the lighter weight of steam which during the expansion 
— the greater part, or all, of the superheat into 

ork. 

_ This is a very ‘‘grosso modo” explanation of the law 
indicated in the formule : 

n=*~, 
but a more complete consideration of this question, which, 


by-the-by, is not altogether new, would take up too much 
of your valuable space. 

he Serpollet boiler makes it possible to prove the 
practical truth of the above theories, and I most sin- 
cerely hope that boilers of the Serpollet type applied to 
large and more economical engines will be made, as the 
results of experiments made on these will be of the greatest 
interest to all who study the thermodynamic laws. 

I am, Sir, your obedient servant, 
O. H. Witpr, Civil Engineer. 
Paris, October 6, 1891. 





REFRIGERATING MACHINERY. 
To THE Eprtor oF ENGINEERING. 

Srr,—In your issue of September 25, just to hand, your 
correspondent, ‘‘ Nellikuppam,” seeks some information 
of which he is sadly in a as his ‘‘axiomatie ~ conclu- 
sions are quite erroneous. He says, “It appears to me 
that accepting the heat-absorbing power of a liquefied gas 
is directly as the power (heat) used to produce liquefac- 
tion, one system is as good as the other theoretically.” 
The above is quite erroneous applied to refrigerating ma- 
chines charged with a condensable gas. The engine does 
not remove one unit of heat in compressing it, on the con- 
trary ; but it is the condensed water which absorbs the 
heat. In a perfect gas the heat-power consumed in its 
compression will be a measure for the cold it can produce 
by expansion, but the important difference between per- 
fect gases and condensable gases such as CO., NH;, and 
SO, is just this, that after these gases have been cooled in 
the condenser to the point of condensation, they still give 
off large quantities of heat in the process of liquefaction, 
the latent heat, and that liquid that has the greatest 
latent heat is very decidedly the one that is best suited 
for refrigeration, other things being equal. 

Itis on this account that ammonia leads all others for 
the purpose, as its latent heat is so much greater. This 
you will find corroborated by the test recently made in 
Miinchen, and referred to in ENGINEERING a few weeks 
ago. ‘*Nellikuppam” is next mixed up on the charges 
required in the different machines. These do not at all 
stand in proportion to vapour densities, but simply to the 
cubic contents and general construction of condensers, 
receivers, and evaporating coils of the apparatus. The 
size of the pump, however, is a product between vapour 
densities and latent heat of the gases under consideration. 

Yours truly, 
H. Jous Kress. 

Wilmington, Del., October 6, 1891. 








LAWS OF STEAMSHIP PROPULSION. 
To THE EpiTor OF ENGINEERING. 

Sir,—I notice in your issue of August 28 a corre- 
spondent, ‘* A. E. J.,” has published a critical notice of 
what he names my “law of steamship propulsion,” and 
states the basis as given by me to be an alleged fact thata 
certain set of ratios develop in a straight line. I have to 
point out this is scarcely correct or fair in the face of my 
often repeated statement: in any machine developing 
power and doing work, the gross indicated horse-power 
developed will always be equal to the gross sum of the 
work done. Which, in effect, in the current language of 
1684, is distinctly enunciated by Sir Isaac Newton in the 
‘*Principia.” And, as an obvious consequence, denoting 
the power and the work done by the symbols E and W 
respectively, we must have : 

WwW _ 

E 
Log W -logE=0. 2 + 2) 
Apply this to a steamship of displacement D, propelled 
at the speed V by the power E, indicated horses. _ Cer- 
tainly, most perseveringly, I have stated the solution of 
that case to be: 


Log 


1, 


or again, 


8 
pe Y +(V-X)a=0 - 
Where X and a are conditioned constants; and, I dis- 
tinctly assert, all experience confirms this. 
have, however, to thank ‘“‘ A.E.J.” in so far that he 
has seen good to take some trouble to apply even a partial 
process, instead of, as some of my critics have done, dis- 
missing the whole as unworthy of attention. 

I think, however, your correspondent should have 
referred to definite authoritative experiments upon known 
vessels, instead of figures which do not illustrate the 
_ in dispute; say, for example, such as the fol- 
owing: 

H.M.S.S. Warrior— 





Displacement, Speeds, Indicated 
tons. knots. horses, 
8852 14.36 and 11.04 5469 and 1988 

H.M.S.S. Galatea— 

Displacement, Speeds, Indicated 
tons. knots. horses. 
5000 19.008 and 17.397 9205 and 5858 


Chinese Chih Yuen— 
Displacement, Speeds, 


Indicated 
tons. knots. horses. 
2300 18.5 and 15.26 6892 and 2733 
For which vessels, Formula (2) takes the special values : 
8 
H.M.S.S. Warrior, log? Y + (V—12.191) .098=0 


a Galatea + (V-—14.26 ) .098=0 
Chinese Chih Yuen ,, + (V -12.85 ) .098=0 


III. 





The test of all this is very simple, as follows : 


A.M.S. “ Warrior.” 




















First term : 
Bd 
+ Log D® = 2.3682 2.3682 
+ , V = 1.1572 1.6430 
—, E = 3.7379 3.2984 
— 1.7875 .1128 
Second term : 
Vi =14.36 11.04 
X =12.191 12.191 
2.169 —1.151 
. (V—X).098 = .2126 —.1128 
And, sum of terms: 
= .0001 -0090, confirming ITT. 
. H.M.S.S. ‘‘ Galatea.” 
First term : 
3 
+ Log D® = 2.2194 2.2194 
+ »~ V¥' =iae 1.2405 
— , E = 3.9640 3.7677 
—1.5344 —1.6922 
Second term : 
V =19.008 17.397 
X =14.26 14.26 
V-X = 4.748 3.137 
(V—X).098 = .4656 .3078 
Sum of terms = .0000 .0000, confirming IIT. 


Chinese Gunboats “‘ Chih Yuen” and “Chih Yuan.” By 
Sir William Armstrong, Mitchell, and Co, 


First term : 


3 
& 











+ Log D® = 2.0170 2.0170 
+ Log V = 1.2672 1.1836 
— Log E = 3.8383 3.4366 
— 1.4459 —1.7640 
Second term : 
=18.5 15.26 
X =12.85 12.85 
V-X = 5.65 2.41 
(V—X) 098 = .5537 2362 
Sum of terms: —1.9996 


.0003, instead of zero, 
by ITI. 

This illustrates cases where « has the same value in the 
respective vessels, showing variations in the displace- 
ments and quantity X; which I have named the sub- 
dominant speed. That a and X may vary very consider- 
ably, not only in different vessels; but also in different 
ranges of speed in the same vessel, is doubtless a per- 
samen but at the same time an indisputable fact ; which 

as to be recognised before an attempt is made to explain 
or understand it. I am not called upon to apologise for a 
fact, and challenge ‘‘ A. E. J.” to disprove the statement 
in regard to the following three vessels : 


H.M.S.S. Prince Consort— 
Div Speeds. 
+(V—11 374) .0563=0. Up to 12.12 knots. 


A) 


- +(V—11.414) .1305=0. Over 12.12 B 
Italian R.N Lepanto— 


DéV oa a att a 
Log, ~ +(V—11.561) .0808=0. Upto 15.10 
2 +(V— 9.668) .0527=0. Over 15.10 _,, 
American Navy Vesuvius— 
5 
Log P*V +.(v 14.533) .06026=0. Up to 18.9 


»  +(V—16.345) 1029 =0. Over 18.9 


Absence from home prevented me seeing ENGINEERING 
till to-day, so I will add no more at present. 
Glasgow, September 1, 1891. Rosert MAanskEt. 
[The publication of this letter has been unavoidably 
delayed.—Ep. E.]} 





Log 
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THE COMPARISON OF STEAMERS. 
To tHE Epiror of ENGINEERING. 

Srr,—In your paper of July 24 Mr. Robert Mansel 
writes that T simply ‘*beg the question on the most impor- 
tant point of the inquiry.” ? 

Mr. Mansel does not state what the “‘most important 

int” is, so I am somewhat at a loss to reply to him. If 

e mean that the method I advocated in your issue of 
July 3 does not include a statement of the laws governing 
the propulsion of steam vessels, I admit that it neither 
does so nor professes to do so. 

Taking, as generally accepted, that Dr. Froude’s “law 
of comparison” for similar ships progressing at propor- 
tional speeds was proved by him experimentally to be true, 
and proceeding on that basis, my object was merely to sug- 
gest a systematic way of collating information regarding 
vessels, so that their various elements could be easily com- 

red at sight, with the view of tracing the connection 
sort differences of design and differences of perform- 
ance, and in this way availing ourselves of a large mass of 
data at present passing by us unused, or very partially 
used, which may be most valuable assistance towards a 
solution of the various problems involved. 

This matter of the collection of reliable information 
regarding steam vessels has already been brought before 





you, Mr. Editor, by your correspondent “ E. G.” (June5). 
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May I be allowed to join him in hoping that you, who 
have such special facilities for its proper performance, 
will take the work in hand and carry it through in your 
usual thorough manner? You will certainly have the 
hearty thanks and co-operation of all friends of progress, 
Shanghai, September 4, 1891. A, E. Jonzs. 





THE PUERTO CABELLO, SAN FELIPE, 
AND ARAURE RAILWAY. 
To THE EDITOR oF ENGINEERING. 

Sir,—A most important concession has just been 
restored to Mr. Henry F. Rudloff, C.E., a citizen of the 
United States, by special Act of the Venezuelan Govern- 
ment, dated August 28, 1891. 

It is for a line of railway commencing at the port of 
Puerto Cabello and thence vid San Felipe to Araure, 
supplemented by an extra concession to continue the line 
to a, a total distance of 350 kilometres; Guanare 
being the capital of the State of Zamora. 

This same concession has, for some years, been known 
as the Venezuelan ‘‘ Brugnal” concession, and it has had 
a peculiar history. For reasons which will be related 
presently, it is, without doubt, one of the most valuable, 
if not the most valuable concession yet granted in any 
part of the South American continent. 

The line was first discovered, and a commencement 
made, as long ago as 1858 by an English company, but 
the works had to be abandoned on account of the political 
disturbances which devastated the country, until the 
advent to power of General Guzman Blanco in about the 
year 1869 or 1870. 

In 1886, the successor to General Guzman, General 
Joaquin Crespo, granted this concession to Mr. H. F. 
Rudloff, M. Am. Soc. C.E., and it was duly authorised 
by Congress and legally registered at the Ministry of the 
United States in Cardcas, but General Guzman (who was 
still Dictator of Venezuela, although residing in Paris 
as her minister plenipotentiary) caused General Crespo’s 
Act to be arbitrarily vhaonr | because, almost simulta- 
neously, he had bestowed the very same concession, with 
all its valuable land and mining privileges, on his per- 
sonal friends in Europe. 

It is right, however, here to state that the Congress of 
Venezuela never sanctioned any such procedure. Mr. 
Rudloff protested, and filed his protests. He attempted 
to defend his interests by every means that were pos- 
sible at that time, and he he never ceased to assert the 
rights of which the act of Guzman Blanco sought to 
deprive him, so that European financiers—finding that 
the business was unsafe and fraught with danger and 
litigation—have continuously declined to have anything 
whatever to do with it, notwithstanding the unquestioned 
value of the charter and the attractiveness of its rights 
and privileges. 

By the decree above referred to, and which is the direct 
cause of this communication, the Venezuelan Govern- 
ment declare the concession granted by Guzman to be 
null and void, and they unanimously reinstate Mr. 
Rudloff, as the true and only lawful concessionnaire, in 
the full possession of his original charter. 

The writer is enabled tostate, on good authority, that 
this concession has quite recently been acquired by par- 
ties representing the Société Générale of Bruxelles and 
the Bangue Parisienne. It is greatly to be regretted 
that in this important undertaking, so far, British capi- 
talists and financial houses are not represented, although 
the lines from Puerto Cabello to Valencia, and from La 
Guayre to Caricas are both English. 

A glance at the map of the American continents shows 
that the great mountain chain of the Andes or Rocky 
Mountains attains to peaks of greater elevation in Ecua- 
dor than in any other State throughout its entire course 
from north to south. From about the city of Quito a 
powerful chain or branch is thrown off from the main 
range to the north-east, and traversing the republic of 
Columbia, it passes through its capital Bogoté, and 
through all the northern portion of Venezuela adjacent 
to the sea, terminating opposite to the island of Trinidad 
in the West Indies. 

The general elevation of this mighty range of moun- 
tains is very great. In the State of Los Andes, Vene- 
zuela, within some ten miles of Mérida, the capital, 
there is a group of snow-capped peaks, five or six in 
number, of from 16,000 ft. to 18,000 ft. elevation. The 
average height of the coast range skirting the Carribean 
Sea is between 7000 ft. and 10,000 ft. 

Throughout the whole of this extensive chain of moun- 
tains, which may be taken at from 1500 to 1800/miles 
long, there are only two passes from the Atlantic Ocean 
to the interior favourable for the construction of a rail- 
way ; one is from San Felipe to Araure, the subject of 
the present letter, and the other is ‘200 miles further to the 
east, from Barcelona to Soledad, tie latter being a point 
opposite to Ciudad Bolivar on the Orinoco. 

he object of the present line is to take advantage of 
the best of these natural passes, through the mountains, 
and to unite by a railway the navigable waters of the great 
Orinoco River, and the finest seaport on the Carribean 
Sea, The pass from San Felipe to Araure is wide and 
ample, like a large open valley, the main range from 
Colombia running into the sea at or near Incacas. There 
is no gorge or caijon to pass through, requiring heavy and 
expensive works, After San Felipe the mountains com- 
mence by degrees to resume their original height, and 
geologists say that they are of an entirely different age 
and formation. 

As a harbour Puerto Cabello needs no recommendation 
to those who know the South American coast. It is 
notably amongst the best and safest in the world. It 
resembles Curacao, Havana, or Rio de Janeiro, the 
entrance being narrow and deep, and the harbour entirely 





land-locked. The inner harbour is immense, but not 
much used by shipping, a limited portion only of the deep 
water, near the town and the entrance, being sufficient 
for the requirements of the port at thepresent time. _ 

A correct map of the section of country to be occupied 
by the new railway has never yet been published. 

The summit elevation of the line will not exceed 
1200 ft., the divide between the Yaracui River and the 
Barquisimeto River being in the neighbourhood of 
Yari a, a distance of about 75 miles from the Atlantic 
port. Plans of the line have been made and show that no 
gradients will be required over 1 in 50 or 2 per cent., so 
that the operating expenses can be reduced to a minimum, 

In this respect the proposed railway will be a striking 
contrast to all othae lines in Venezuela, starting from the 
coast, on all of which gradients of 4 and 5 per cent. have 
been used for long distances, and in some cases the rack 
on the Abt system. h 

The population to be served by the new line is esti- 
mated at 525,000, or about one-fourth of the entire 
number of inhabitants of Venezuela. The districts 
through which it will pass are by far the most populous in 
the country. They include upwards of fifty towns and 
villages of varying size and importance besides 
“haciendas,” or large landed properties, and small farms. 

It is hardly necessary to point out that Venezuela pro- 
duces most of the articles of prime necessity for human 
existence in any and all parts of the world, namely, coffee, 
cocoa, sugar, tobacco, rice, cereals, and cattle. The zone 
of country to be occupied by the railway is acknowledged 
to be the richest and most fertile in the before-mentioned 
products of all Venezuela, and on the plains of the 
Orinoco cattle abound in tens and hundreds of thousands. 
For these reasons the new railway cannot fail to have a 
brilliant and highly prosperous future. E 

The report on the estimated returns and earnings of 
this promising enterprise, has been made by an eminent 
French engineer, and it exhibits most flattering prospects 
for the new line, from the very commencement. The 
lands adjacent to the railway, being in the valleys, are 
almost all cultivated and rich. An increasing traffic is 
certain to grow up with each yeep | year. 

The mining interests, also, are considerable, but unde- 
veloped. Gold, silver, antimony, coal, and other 
minerals are known to exist, and copper is the main 
staple of the region. From the mining industry alone, 
the company can look for handsome returns. 

But the most important feature of the new line is its 
central position as a grand trunk line for the South 
American continent. The existence of this low pass in 
the mountains, opposite to the most northerly point of 
Venezuela, or indeed of South America, and leading 
directly to one of the finest of all known natural har- 
bours, is a rare geographical fact, which is little known 
in Europe, and almost as little known in Venezuela itself. 
The advantage to a railway company of controlling 
such a territory cannot well be over-estimated, because at 
no other point on the northern coast of South America 
can access to the sea be had from the interior under such 
favourable conditions: 1. For geographical position. 
2. For harbour facilities. 3. For gradients and works on 
a railway. 

The line when fully developed in the future has the 
incontestible prospect of being, as it most assuredly must 
be, the grand trunk intercontinental line for the South 
Ameriean continent. 

The enterprise must be considered, in view of the 
exceptionally favourable conditions of the pass for gra- 
dients and for construction, as of importance, not only 
for the Venezuela of to-day, but as the outlet to the sea 
in a few years’ time, of all the interior portions of 
Colombia, Brazil, Peru, and Bolivia, east of the Andes. 
The policy of the company should be to push on as 
speedily as possible beyond Guanare to Barinas, and 
skirting the Cordillera on the flat grounds of the upper 
Apura and the Meta to reach Bogoti, the capital of 
Colombia, from the east. 

Explorations have been made, and surveys of the upper 
regions of the Meta, which prove that the task of arriving 
at the Colombian capital from that side is by no means a 
difficult one, whereas it is well known that attempts have 
been made for a long series of years to get there witha 
railway from the west, and so far without a particle of 
success, and even if it were to be accomplished from 
Honda or any other point on the Magdalena River, the 
results would still be unsatisfactory in the highest degree. 
It takes from six to sixty days, according to the water, 
of tedious travelling by river steamer to reach Honda 
from Barranquilla, a journey fraught with all kinds of 
risks from shallow water, consequent delays, heat, mos- 
quitoes, and every abomination which can possibly make 
travelling a burden, and an undertaking to be avoided. 
From Barranquilla travellers have to go by rail to Sava- 
nilla, a place which is no better than an open roadstead, 
where the ships have to lie at a distance of from one to 
two miles from the landing stage. This journey from the 
ship tothe railway has to be done generally in a heavy 
sea, and in an open boat or at best a small tug steamer, 
under circumstances of the greatest possible discomfort. 

By tapping Bogoté from the east, as foreshadowed in 
this letter, passengers will be brought in palace cars, 
sleeping and dining cars, in forty-five hours from their 
homes in Bogataé direct to the ship’s side at Puerto 
Cabello, under conditions of the greatest possible luxury 
and comfort attainable in modern railway travelling. 

The calculation is for a speed of 15 miles per hour. The 
number of ocean-going steamers which visit Puerto 
Cabello in the space of one year is upwards of 400. 
Several first-class or lines send their ships to this 
ES the best known being the Royal Mail, the West 

ndia and Pacific, the Harrison Line (Liverpool), the 
Compagnie Grato Transatlantique, the Spanish Line 
(Lopez), the Hamburg-American, and others. 





The Rio ‘‘D” Line, of New York, runs regular 
steamers three times per month, ane far the best, 
safest, and quickest communication between Puerto 
Cabello and the markets of the United States and 
Europe. The transit to New York by this line is accom- 

lished in from six to seven days with unerring regu- 
a and to Europe an average passage takes from 


seventeen to twenty days. Yours truly, 





ROLLING STOCK OF BRITISH AND 
AMERICAN RAILWAYS. 
To THE EprTor oF ENGINEERING. 

Srr,—By an unfortunate misprint in my letter on the 
above subject, you have deprived the Great Northern 
Railway of the credit that may be their due for the pro- 
duction of carriages with a rigid wheel base of 31} ft. 

In speaking of the use of outside bearings and rigid 
wheel base in your description of the locomotive for the 
Highland Railway—page 414—you say “it was found 
that there was a tendency in these axles to crack just 
inside the wheel bosses ;” this seems to impute a strange 
wilfulness to the axles, but ae 7 they were “more 
sinned against than sinning.” ours, &e., 

Birmingham, October 12, 1891. J, D. ®. 





THE BrRMINGHAM WATER SuppLy.—The Birmingham 
City Council, on Tuesday, 13th inst., finally approved of 
the scheme for obtaining an additional water supply from 
the watershed of the Elan and Claerwen in Mid Wales, 
and decided that a scheme should be promoted in the 
next session of Parliament. Ina previous volume (EN- 
GINEERING, vol. li., page 440) we gave the results of the 
survey and the main features of the scheme, and last 
week reported recent proceedings in the matter (page 427 
ante). The estimates presented show that the first instal- 
ment of the scheme, requiring ten years to carry out, 
will involve a capital expenditure of 3,340,700/., which 
it is proposed to meet by reimposing the greater part of 
the reduction of the water rents which have been made 
by the Corporation since their management of the un- 
dertaking. This increased charge of 28,0007. per annum 
will be necessary until the year 1918, when there will 
be an increasing income sutiicient to pay for the further 
instalment of the works, which will augment the total 
cost of the project to 5,654,953, 





THE DIFFERENTIAL AND INTEGRAL CALCULUS FOR 
ENGInEERS.—The first of Professor Perry’s series of 
twelve lectures on the above subject was delivered on 
Tuesday —, at the Technical College, Finsbury, 
Leonard-street, City-road, F.C. The college is near to 
Moorgate-street Station. 'The lectures are for beginners, 
but any a who has already dabbled in the cal- 
culus would also be delighted to listen to Professor 
Perry, himself a trained practical engineer, and now in 
the foremost rank of scientific men. The subject treated 
is so important to mechanical and electrical engineers, 
and it has been regarded as so difficult, and it is made in 
these lectures so clear and so easy and so interesting, that 
we insert this special notice, after listening to the first 
lecture, hoping that a number of our readers may by this 
be induced to attend the rest of the course. The charge 
is only 6s. and for apprentices only 3s. Professor Perry 
is no drawler, making study wearisome ; his discourse is 
eloquent and expressed in the language familiar to work- 
ing men, with throughout a vein of humour in the lecture 
continually coming to the surface, making it very pleasing 
to listen. The lecture is from 7.30 to 9 p.m. Those 
wishing to be present ought to be at the college by 6 p.m. 
on Tuesday to make sure of getting tickets, 


Tur Late CapraIn FAtRHOLME.—We regret to an- 
nounce the death of Captain Fairholme, R.N., of 18, St. 
Dunstan’s Hill, E.C., which occurred on the 11th inst., at 
the age of sixty-one. He was the son of the late Mr. 
George Fairholme, of Greenknowe, Berwickshire, who 
was well known in his day as a geologist. Captain Fair- 
holme entered the Royal Navy in the year 1842, and 
served throughout the war in the Crimea, first as lieu- 
tenant in the Agamemnon, then as Naval A.D.C. to the 
general commanding-in-chief during the siege and capture 
of Sebastopol; and afterwards in the Medusa. He com- 
manded H.M. gunboat Havoc at the capture of the Peiho 
forts and other operations in China in 1860. Not long 
after his retirement Captain Fairholme became interested 
in the Heberlein self-acting railway brake, the improve- 
ments of which he perfected and for working which he 
formed and successfully managed the company which 
bears the name of the brake. The connection with this 
branch of railway engineering gradually led him to take 
up various other inventions connected with the same de- 
partment of the profession. One instance of his indomit- 
able energy and perseverance is that, finding that in those 
matters a knowledge of German was_ necessary, he, 
although past middle age, succeeded in acquiring an 
unusually thorough knowledge of that language in all 
its technicalities. He possessed in a singular degree the 
power of quickly grasping the details of any subject in its 
various bearings, and of organisation, and his genial and 
frank nature and kindly disposition gained him man 
friends in the engineering world at home and abroad. 
Captain Fairholme was agent in England and the colonies 
for the Abt system of mountain railways, and succeeded 
in introducing it ona number of lines. His firm, Messrs. 
Hope and Co., also lately commenced to represent the 
Lindner system of starting gear for compound locomo- 
tives which has been noticed in these columns. Captain 
Fairholme wasa member of the Institution of Mechanical 
Engineers and of the London Chamber of Commerce, & 
Member of Council of the Inventors’ Institute, and a 
Fellow of the Society of Arts, 
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Tue above is an illustration of a new beam-bending | 
machine which has just been designed and constructed | 
by the Southgate Engineering Company, New South- 

ate, 

. The machine we describe is of a strong and compact 
design, easily accessible all round for working, and so 
simple and substantial in its parts as to render it free | 
from liability to get out of repair. It is here shown | 
with belt pulleys, and it is frequently driven in that 
way, but this is a species of machine that is worked | 
most advantageously when driven by its own indepen- , 
dent engine, and the arrangement of the machine lends 
itself well to the combination. It can thus be placed 
in any part of a yard away from the shafting, and at | 
any convenient angle to suit the work to be done. 

It will be seen that the horizontal slide is moved to 
and fro with a determinate stroke by an eccentric on | 
end of an upright shaft, and the pressure blocks can be | 
adjusted to any breadth of beam or bar by the large 
screws which are turned by the handwheels. Once | 
the machine is set to a given breadth of beam there is 
no trouble. The slightest turn of one of the hand- 
wheels increases or diminishes the pressure as may be 
required. It is evident this machine might be most 
usefully applied to such work as giving the ‘‘set” to 
tram rails—whether in lateral curves or gradients. 

At the other end of machine is a simple horizontal 
punch, which adds greatly to the usefulness, without 
increasing the cost, of the machine. This is well 
suited for punching angles, T bars, &c., and is parti- 
cularly convenient for punching the flanges on the 
circular ends of boilers. There is an efficient disen- 
gaging gear to the punch, and this can be worked 
instantaneously from either side of machine. 

The spur and bevel gear is of the double helical type 
—now becoming so widely appreciated for its smooth- 
ness of working, as well as strength. All the gear is 
well out of the way of the workmen, and yet quite 
accessible for oiling, &c. 











WELDON’S RANGE FINDER. 
CoLoneL WELDON has recently considerably modi- | 
fied and improved his ingenious range finder, and we | 
illustrate herewith the form in which it is now manu- | 
factured. It consists of a metal box, the lid of which 
is shown open in the engraving, and on this lid are | 
fitted three prisms which are the essential constituents | 
of the instrument. When the lid is closed these, with | 
the compass and level, also attached to the lid, lie in- | 
side the metal box, and are thus thoroughly protected. | 
The upper prism marked 1 is a right-angled one and 
is mounted with the right angle outwards; looking 
into the left-hand corner of this prism one will see in it, 
by double reflection, objects lying on one’s right hand. 
Below this is a second prism with a principal angle of 
88 deg. 51 min. 15 sec., and below this a third with a 
principal angle of 74 deg. 53 min. 15 sec. A level and 
& compass are also mounted on the lid as shown. To 
use the instrument the observer stands so that the 
object the range of which is required lies on his right 
hand, and looking into the left-hand corner of the 
upper prism views it there by double reflection from 
the internal faces of the prism. At the same time 
looking through the opening shown in the lid below 
the prism he selects some object, which appears nearly 
in line with the image seen in the prism. He then 
shifts his position till these two images coincide, in 
which case lines joining him with the two objects will 
make right angles with each other. In Fig. 2, Ois the | 
object whose range is required, D the object seen by | 
direct vision, and A the position of the observer. The | 
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observer now marks his position onthe ground, and shift- 
ing the instrument looks into the left-hand corner of 
the second prism, when he again sees the image of the 


2 A 


| object, whose range is required, by double reflection, 


but lying now to the right of the object D. He then 
retires, keeping in line with A and D, till he reaches 
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B, when the two images again coincide, the lines join- 
ing them and the observer now makes an angle of 88 deg. 
51 min. 15sec. Then in thetriangle O BA, O A=tan 
88 deg. 51 min. 15 sec. x A B=50 A B. The length 
A Bis easily paced, and the distance O A is 50 times 
this length. 

A longer base, and probably greater accuracy, can 
be obtained by using the second prism only, as indi- 
cated in Fig. 3, in which case the distance of the object 
is 25 times the distance BC. This second prism 
is, however, best adapted for predicting the range of 
moving objects. Three observers are required. Two 
of them have finders, whilst the other measures the 
distance between the two. The first two observers 
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separate, and No. 2 takes a position such that the 
object is reflected to one side of observer No. 1, whom 
he views by direct vision. As the object continues to 
move its image gets nearer and nearer No. 1, who 
during the whole of the time moves a little to one side 
or the other, so as to keep the image of the object con- 
stantly in line with No. 2. Just as the image of the 
object gets very near No. 1, No. 2 calls out “‘ Ready,” 
the distance between the two observers is taken 
by the third, and when the image of the object 
actually falls on No. 1 its distance is just 25 times the 
distance between them, and the guns set to this range 
are fired by word of command from No. 2. By using 
the third prism in conjunction with the second a still 
longer base of one-fourth the distance of the object can 
be employed. The range finder can also be used as a 
depleidoscope for transit observations. For this pur- 
pose it is mounted on a block of wood by means of 
elastic band and levelled by the level on its lid, being 
at the same time set in the meridian of the place, 
The lid is opened to make an angle with the horizon 
equal to the latitude of the place of observation. On 
looking into the upper prism two images of the sun 
will be seen on each side of the apex of the prism, which 
gradually approach each other as the sun nears the 
meridian, and finally coincide as it passes it, the time 
, of which being noted gives the longitude of the place. 
Extensive trials of the instrument have been made 
both in this country and in India, which agree in 
showing that the average error in using the instru- 
ment is about 24 to 34 per cent. Colonel Weldon’s 
address is Earlimount, Earley, near Reading. 





INDUSTRIAL NOTES. 
| Tue strike at the Hermitage and Carron wharves is 
being pressed with a determination on the part of the 
| dockers, and the other trades now federated with them, 
in such a manner as to threaten an extended area 
| similar to some of the strikes of last year, and those 
at Cardiff and other places early in the present year. 
As usual in such cases, the matters in dispute are 
obscured by a variety of rumours, many of which have 
no foundation in fact of any kind. Even the leaders 
now acknowledge that there was no truth in the alle- 
gation of the intention of the wharfingers to reduce 
the wages of the men from 6d. to 5d. per hour. All 
such statements only aggravate the situation and 
render a settlement less easy because of the ill-feeling 
engendered. The strike committee issued a manifesto 
late on Saturday night last, in which they stated that 
they had used every effort to avert an extended con- 
flict, but without avail. They throw the responsibility 
of the strike upon the shoulders of the employers. 
| The manifesto asserts that the employers are attempt- 
ing to reduce wages of permanent hands by 3s. per 
week for twelve hours more work ; and of casual men 
| by 3s. per week by the abolition of payment for meal 
|times. All kinds of river-side labour are therefore 
| called upon to support the men on strike, and to block 
| all trade at the two wharves where the strike exists. 
|The manifesto is stated to have been agreed to by 
some twenty-five of the trade unions connected with 
the carrying trades of the country. The block, how- 
ever, has proved very ineffectual. 

The October monthly report of the Amalgamated 
Society of Engineers pays a well-deserved compli- 
ment to the late Mr. Robert Austin, the general 
;secretary of the society. Within the last two years 
he had to bear the brunt of attacks from some of the 
new men who had entered the union, but all now 
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admit that he was a worthy successor to those who had 
gone before, and also that it will be difficult worthily 
to fill his vacant chair. Surveying the industrial 
situation from the reports sent in from 506 branches, 
the report says: ‘‘ With such complete information 
before us we may safely state that the condition of 
trade indicates a declining tendency.” The total 
membership of the society at date was 70,521 ; of these 
2873 were on donation, 1431 on the sick list, and 1992 
on the superannuation fund ; being a total of 6296 on 
benefit, the cost for the month being 2778/. 3s. It is 
many months since the record of the state of trade was 
marked ‘‘ bad” in so many instances as in the present 
monthly report. The words ‘‘ very good” are few and 
far between, as compared with previous reports for a 
long time past. The percentage of men out of work 
is over 4 per cent. of the total, instead of from 1.5 to 
2 per cent. during the last two years. In nine different 
places disputes exist, which is a larger number than 
usual. Four of these are in Yorkshire, and two at 
Hartlepool, and two in Ireland. A sixpenny levy has 
been sanctioned for assistance of the trade fund, in 
consequence of the outlook at present. At Brighouse, 
Yorkshire, the men have had an advance of Is. per 
week, and the 53 hours per week have been conceded. 
The voting for the new general secretary will take place 
in January. 

The condition of the engineering trades throughout 
Lancashire has not materially changed in so far as 
employment is concerned. Most of the firms, particu- 
larly in the district of Manchester and surrounding 
neighbourhood, are kept well engaged upon work in 
hand, but new orders are coming in slowly, for the 
most part. In some departments, however, new 
work is coming forward more freely. In some of 
the Lancashire towns the slackening off is more 
apparent, particularly in and around Liverpool, in 
which district the engineering trade is described as 
being bad. The same description applies to Preston, 
and one or two other centres. Moderate and declin- 
ing are the terms used with respect to other districts, 
but no very serious decline is as yet apparent. The 
iron market has been less busy, the buying being 
less active; but local makers are well sold for the 
remainder of the year. Manufactured iron continues 
in good demand, the makers generally being well sup- 
plied with work for the ensuing three months. Few 
makers care to quote for forward delivery at present. 
The prices in most instances are firm at the advanced 
rates, there being no indication of a fall in prices under 
existing circumstances. The engineering branches of 
trade generally are free from any serious labour dis- 
putes, no disposition being shown to reduce wages and 
no efforts to change conditions being made by the 
workmen. The 53 hours’ movement is advancing 
slowly, with very little friction ; but it is not being 
unduly pressed so as to cause any cessation of work. 
In some cases there were indications of a strike, but 
early concession averted such a catastrophe. 


The condition of trade in the Sheffield and Rother- 
ham district is decidedly better, the recent satisfactory 
improvement being well maintained. The working 
engineers describe the state of trade as moderate to 
declining, but this may be interpreted to mean that 
there is pressure than there has been during the 
last two years. In most departments producing rail- 
way material and stock, there is poy of work on hand 
for some time tocome. Wheelmakers complain of short- 
ness of orders, but this does not extend to wagon 
builders, who are very busy on wagons and general 
rolling stock. The rolling mills generally are on full 
time, though the pressure of work is said not to be 

reat ; they are, however, engaged in preparing steel 
for manufacturing purposes connected with the staple 
local trades such as tools, files, cutlery, &c. ‘That 
there is a great improvement in trade in the district 
is proven by the fact that pig ironmakers are much 
pressed for deliveries, the complaint being that sutfti- 
cient material cannot be obtained for immediate re- 
quirements. Labour questions of all kinds are quiet 
and undemonstrative, no serious sk Na at present 
existing in any of the chief local branches of industry. 
In this respect Sheffield is becoming quite a model 
town, as compared with its former notoriety as regards 
strikes. Its excellent trades ccuncil helps to keep 
matters fairly quiet, instead of hurrying on movements 
to the point of striking, or threatening to strike. It 
has also assisted of late in preventing disputes, and in 
healing the breach when a dispute had occurred. In 
these respects trades councils could do much good. 





In the Cleveland district the better tone of a fort- 
night ago is scarcely maintained. Improvement is, 
however, manifest in several branches, the steel- 
makers being busy for shipbuilding purposes. The men 
at the Eston Works are hoping for increased employ- 
ment now that the question of management is finally 
settled, the new manager from Barrow-in-Furness 
having taken oftice from the beginning of the present 
month. This feeling does not imply adversely to the 
late manager in any sense, it refers solely to the state 





of suspense in which the works were during the inter- 
val from the time when the change was decided upon 
to the end of the term. The position of the ironstone 
miners is a curious one at present. The men formu- 
lated a demand for an increase of 10 per cent. in wages. 
When the interview took place the employers not only 
refused the 10 per cent. advance, but intimated that 
they should require 5 per cent. reduction. The matter 
was then referred to the lodges, when the former de- 
mand of 10 per cent. was insisted upon. At the recent 
interview the employers still held to the 5 per cent. 
reduction. The question has now reverted to the 
members of the union, as the representatives had no 
power to take definite action. It is thought that a 
solution of the difficulty may be found in adhering to 
the present rates of 104d. per ton for getting and 
filling the stone, which is 10 per cent. over the prices of 
1879, until the end of the present year. ‘The men com- 
plain of the basis of the scale as being too low, the 
average wages being 25 per cent. below Durham wages. 





The annual congress of the Sailors and Firemen’s 
Unicn came toa close on Saturday last. The secretary 
laid before the conference the outlines of no less than 
eleven Bills to be introduced into Parliament during 
the next session. The report of the secretary to the 
conference gives little encouragement to any member 
of the House to take charge of any of the Bills, for no 
word of recognition is given of the work done in the 
two last sessions, the names of those who introduced 
and carried the Load-Line Bill not being even men- 
tioned. A member of Parliament gets no pay, he has 
often plenty of hard work, and the abuse heaped upon 
him increases with his increased activity. His only 
reward is an acknowledgment of services rendered. 
If this be withheld by those for whom the work is 
done, what encouragement has he to compensate him 
for late hours, constant watching, and often expense ? 

The balance-sheet of the Sailors and Firemen’s 
Union has been severely criticised in some quarters, 
and doubtless the cost of management is very great, 
as compared with that of many of the larger unions. 
The total income was 74,457/. 13s. 9d., including a 
balance of 7685/. 4s. 10d. The total expenditure was 
43,1831. 2s. 3d. Of this total 19,056/. was disbursed at 
the central office. Salaries amounted to 9176/. 14s. 7d. ; 
general expenses 2070/. Is. 1d. ; office fittings and rent 
1964/. ; miscellaneous 1172/7. 13s. ; general secretary’s 
and clerks’ expenses 4351. 7s. 10d. ; district secretaries 
609/. 15s. 10d. ; executive meetings 478/. 18s. 11d. ; 
law charges 4009/. lls. 1ld.; and special meetings 
139/. 12s. 3d. Seafaring, their Journal, cost 1581/. 
The total amounts to 21,637/. 14s. 7d., while strike 
pay only amounted to 5504/. 6s. 8d., and sick pay to 
9701. 10s. 8d. Still, after all these heavy charges, the 
total balance was 31,276/. 11s. 6d., a mere trifle in 
face of a great strike. 





The long-talked-of federation of the riverside and 
carrying unions had scarcely become an accomplished 
fact ere its resources were called into requisition by 
the dockers’ strike at the Carron and Hermitage 
wharves. That strike has the sanction of the various 
bodies represented, and all of them express a deter- 
mination to support the men, not only by funds, but 
by sympathetic strikes elsewhere, in the shape of 
blocking all trade at those wharves. But a rift in the 
lute was soon apparent, The lightermen were not 
satisfied with the action of the stevedores and non- 
freemen, and at a private meeting of the body it was 
resolved to return to work unless the members of the 
two bodies named took a more active part in the strike 
than they had done up to date. The anxiety for 
federation is in full swing until it is effected ; but as 
soon as it is accomplished the difficulties of the situa- 
tion so increase that the ardour of the leaders is 
cooled down. 





The Amalgamated Society of Railway Servants keep 
aloof from the above federation, though the General 
Union of Railway Workers belong to it. The former 
body has been holding its annual meeting at Birming- 
ham. ‘The society consists of 352 branches, and of 
35,000 members, with a total balance of 98,000/. The 
society elected as its president a working member of 
the union, instead of Mr. Channing, M.P., as had 
been proposed. This is the first time that the presi- 
dent has been chosen from their own ranks. The con- 
ference decided to institute a Parliamentary fund for 
the promotion of candidates who are bona fide members 
of the union, A proposal to federate with the Scottish 
society was carried, and a desire was expressed to 
federate with the General Railway Workers’ Union. 

The October monthly report of the ironmoulders of 
Scotland comments favourably upon the state of trade 
as compared with the two or three last months. Fewer 
men are out of work, the membership is increasing, 
and a fair addition has been made to the funds of the 


association. The total number receiving idle benefit 


was only 495 in the month. The report notified that 
the threatened reduction in wages at the Newton Steel 
Works has been averted, the firm having agreed to 





withdraw the notices. In the chief centres of industry 
in Scotland trade has improved of late, and more par- 
ticularly in the Clyde district since the termination of 
the recent strike. 

The strike of miners at Carron, in Stirlingshire, 
continues, with apparently little prospect of an early 
ending of the dispute. But the strikers are getting 
scant support from the mining districts of Scotland. 
If it had depended upon the miners of the immediate 
neighbourhood the men would have had to yield. But 
— are being sent to the men on strike from the 

nglish coalfields, ranging from 5/. to 50/. per union, 
- ng the men on strike are being well supported with 

unds. 





The blast furnacemen of Cumberland and Lancashire 
at their conference at Workington on the 9th and 10th 
inst., resolved to support the eight hours’ movement by 
trade union efforts, and also by legislation where pos- 
sible. They also resolved to increase the entrance fee 
from ls. to 2s. 6d., and the weekly contributions from 
2d. to 3d. per week, but the extra ld. per week is to 
be used for special purposes. 





The result of the voting of the engineering trades 
employed on the Tyne, the Wear, and the Tees, as 
to overtime, was somewhat inconclusive. The total 
number of members entitled to vote was about 12,000, 
but only a small proportion voted. The employers 
had offered certain concessions as to overtime pay 
and work, those terms being the subject of the vote. 
The general vote resulted as follows: In favour of 
accepting the employers’ proposals, 1774 ; against, 
2048 ; majority against, 274. But the voting of the 
Federal Board, restricted to the Tyneside men, shows 
1543 in favour of the employers’ proposals, and only 
128 against, majority for, 1415. 1 the two votes are 
taken together the majority will be for the accept- 
ance of the employers’ proposals. Doubtless this will 
be agreed to by the several districts. 





The strike of carpenters and joiners in the London 
district continues, and no outward signs indicate an 
early settlement. But the men are feeling the position 
very acutely. Of the 3500 men for whom strike pay 
has to be found, a very large proportion are non-union 
men, or men who have only very recently joined the 
union. In so far as the Amalgamated Society of Car- 
penters and Joiners are concerned, the pressure is not 
so great as might have been expected. Out of 34,778 
members only 429 are on unemployed benefit, or about 
1.2 per cent. of the total. 

The strike entered a new phase before the close of 
last week, when bricklayers, plasterers, and labourers 
struck work at the Imperial Institute, against the 
employment of non-union men. The strike is purely 
out of sympathy with the carpenters, as no dispute 
exists with other branches of the building trades. The 
latter, however, perceive that if the former win the 
strike, the eight hours will become general in all 
branches. 


The dispute at No. 2 pit of the Wheat Sheaf Col- 
liery, Pendlebury, near Manchester, has ended in the 
giving in of notices to cease work unless the grievances 
of the men are remedied, The owners have sought to 
compel the men to put two packs in 16 yard places, 
which the men say means a reduction of 25 per cent. 
in wages. The manager received a deputation of the 
representatives of the miners, but refused to alter the 
conditions. ‘* Those who do not like it can leave,” he 
is reported to have said. The men thereupon deter- 
mined to strike. They will be supported by the fede- 
ration if they cease work, but it is still hoped that a 
strike may be averted. 

In the other mining districts generally there are few 
disputes of any consequence, several having been satis- 
factorily arranged recently by the representatives of 
the miners and the managers at the various pits, A 
number of men are still on strike at Kirkby Colliery, 
but it is hoped that this will soon be settled. For the 
most part the recent strikes only involve questions of 
wages indirectly, the matters in dispute being modes 
of working, weighing, the cleanness of the coal sent to 
the surface, and extras for difficulties in working, &c. 

With regard to the eight hours’ movement it is 
being pressed along by the miners generally with the 
exception of those of Durham, Northumberland, and 
Cleveland. There appears to be no indecision on this 
point. It will be the chief political question in a 
number of mining constituencies at the general elec- 
tion, and probably some additional representative 
miners will be elected. The miners show their earnest- 
ness by paying the election expenses of their candidates 
and b Site them comfortably when in Parliament. 
No other union has imitated their example. 





THe Wortp’s PoruLtation.—The population of the 
world was estimated as follows last year: Europe, 
380,200,000; Asia, 850,000,000; Africa, 127,000,000 ; 
‘Australasia, 7,730,000; North America, 89,250,000; South 
America, 36,420,000; total, 1,488, 600,000. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
SuBsEcTS FoR PapEerRs.—SgEssion 1891-92. 


TueE Council of the Institution of Civil Engineers in- 
vites Original Communications on the Subjects included 
in the following List, as well as on any other questions 
of professional interest. This list is to be taken merely 
as suggestive, and not in any sense as exhaustive. For 
approved Papers the Council has the power to award 
Premiums, arising out of Special Funds bequeathed for the 
purpose, the particulars of which are as under : 

1. The Telford Fund, left ‘‘ in trust, the Interest to be 
expended in Annual premiums, under the direction of the 
Council.” This bequest (with accumulations of dividends) 
produces 2601. annually. 


2. The Manby Donation, of the value of about 101. a} G 


ear, given ‘“‘to form a Fund for an Annual Premium or 
Seal abt for Papers read at the meetings.” 

3. The Miller Fund, bequeathed by the testator ‘“‘ for 
the purpose of forming a Fund for baler. Premiums or 
Prizes for the Students of the said Institution, upon the 
principle of the ‘Telford Fund.’” This Fund (with 
accumulations of dividends) realises 150/. per annum. 
Out of this Fund the Council has established a Scholar- 
ship—called ‘‘ The Miller Scholarship of the Institution 
of Civil Engineers”—and is prepared to award one such 
Scholarship, not exceeding 407. in value each year, and 
tenable for three years. No Paper will be received from 
a Student in competition for the Miller Scholarship and 
the Miller Prizes when he has become qualified by age, 
viz., twenty-five years, for election into the Corporation. 

4. The Howard Bequest, directed by the testator to be 
applied ‘‘ for the purpose of presenting periodically a 
Prize or Medal to the author of a treatise on any of the 
Uses or Properties of Iron or to the inventor of some 
new and valuable process relating thereto, such author or 
inventor being a Member, Graduate, or Associate of the 
said Institution.” The annual income amounts to nearly 
161. It has been arranged to award this prize every five 
years, commencing from 1877. The next award will 
therefore be made in 1892. 

5. The Crampton Bequest of 500/., free of legacy duty, 
has been invested in the purchase of 512/. 15s. 11d. 2} per 
cent. consols, and the income arising therefrom is now 
131. 15s. This trust is for the purpose of founding ‘‘a 
Prize to be called the ‘Crampton Prize,’ so that the 
interest of the said legacy shall be annually expended in 
a medal or books or otherwise .. . . for presentation to 
the Author of the best Paper on ‘The Construction, Ven- 
tilation and Working of Tunnels of Considerable Length,’ 
or, failing that, then on any other subject that may be 
selected. 

6. The balance of the Trevithick Memorial Fund, 
amounting to 1007. 0s. 9d., has been accepted for a 
periodical Premium to be called after Richard Trevithick. 

‘his sum has been placed in 103/. 2? per cent. consols, 
upon which the interest is 2/. 15s. a year. 

The Council will not make any award unless a commu- 
nication of adequate merit is received, but will give more 
than one Premium if there are several deserving memoirs 
on the same subject. In the adjudication of the premium 
no distinction will be made between essays received from 
members of the Institution or strangers, whether Natives 
or Foreigners, except in the cases of the Miller and the 
Howard bequests, which are limited by the donors, 


List. 

1. Observations on the Strength of Materials, and on 
the Apparatus employed for Testing the same. 

2. The Theory of Alternating Stresses in Elastic Bars, 
with regard to the estimation of the ratio of the Kinetic 
Safe Load to the Statical Safe Load. 

3. The Influence of Continued Vibration and Impact 
from Rolling Load, as affecting the physical properties 
of wrought iron, cast iron, and steel. 

4. Ship Canals, and the Canalisation of Rivers. 

5. The laying out and equipment of River Ports, such 
as Frankfort-on-Main, with reference to improved 
methods of transhipping merchandise. 

6. The Action of Weirs in times of Flood. 

7. Description of any new or peculiar types or applica- 
tions of Mountain Railways for very Steep Gradients or 
other local peculiarities, 

8. The Design and Construction of Ship Railways. 

9. Machinery and Appliances for Tunnelling. 

10. Comparison of the various Systems of Tischucsien’ 
Ventilation for Mines, Long Tunnels, Underground 
Railways, Sewers, &c. 

11. Friction at different Velocities, the comparative 
— of different Lubricants, and Apparatus for testing 
them. 

= Speed Indicators, Counters, and Recording Appa- 
ratus, 

13. The various Systems of utilising Compressed Air, 
Water, and Liquefied Gases for Motive Power. 

_ 14. The Utilisation and Distribution of Water Power 
in Mines, 

15, The Continuous Running of Steam and other 
Engines, with details of construction. 

16. The Increased Efficiency to be derived from Super- 
heated Steam. 

17. The best Arrangement of Engine for any given 
Electric Light Station. 

_18. The recent developments of Mechanical Refrigera- 
tion, and its necessary apparatus. 

19. Quadruple Effect Evaporators for the recovery of 
Soda-Ash from Black Liquor, for sugar manufacture, &c. 

20. The Design ani Construction of Railway Passenger 
Carriages, having reference to (a) strength and safety ; 
(L) ease and smoothness of motion; (c) durability; 
(d) moderate deadweight ; (e) facility for entrance and 
exit; (f) igen accommodation; (y) provision for 
refreshments ; and (h) sleeping arrangements. 

The Management of Large Highway Districts, in- 





cluding the use of Steam Rollers for the repair of country 
roads, and the various types of highway bridges of mode- 
rate spans. 

22. The Use of Sea Water for Municipal Purposes, c¢.g., 
for watering roads, for fire extinction, for public and 
private baths, and for flushing sewers. 

23. The Application of Electricity to the Treatment of 
Sewage. 

24. Forms and Construction of Masonry Dams for 
Reservoirs. 

25. Methods for the Prevention of the Waste of Water, 
and for the detection of the same. 

26. The Design and Construction of Modern Gas- 
Holders of large size. 

27. The Technology of Simple and Carburetted Water- 


as. 
28. The Carburetting of Gases for Illuminating Pur- 


poses. 

29. Tools used in the building of Iron and Steel Ships, 
and in the construction of Boilers. 

30. The comparative merits of Triple and Quadruple- 
Expansion Engines for marine purposes. 

31. The most recent types of (a) Passenger and Mail 
Steamers ; (b) Cargo Steamers ; and (c) Warships. 

32. Mechanical Propulsion for Lifeboats and for small 
undecked vessels. 

33. Machinery and Appliances for Shipping and Dis- 
charging Coal. 

34. The Manufacture of Small Arms. 

35. The Design and Manufacture of Quick-Firing 
Ordnance. 

36. Tools used in the Manufacture of Small Arms and 
of Quick-Firing Guns. 

37. The Surface Arrangements of Collieries; appliances 
for banking, cleaning, sorting, and screening coal, and 


siding or shipping accommodation. 


38. The Systems of Underground Haulage in Coal and 
other Mines, with methods for balancing the weight of 
a Winding Ropes. 

39. The best means of Utilising the Slack of Non- 
Caking Coal, including briquette making. 

40. The Modern Practice in the Manufacture of Iron 
and Steel, having regard to economy of manual labour. 

41. The Influence of the Minute Admixture of Alloys 
on the properties of Metals for Engineering Uses. 

he Effect of Annealing Steel for Machinery and 
for structural work. 

43. The Welding of Mild Steel, with special reference 
to Boiler work ; and the influence of welding generally 
on the strength and elasticity of the material. 

41. The Dressing of Minerals, including earthy minerals, 
such as barytes, phosphates of lime, &c. 

45. The Treatment of Gold and Silver Ores in the 
United States. 

46. The Electro-Deposition of Copper. 

47. On Pyrometers of various kinds; the different 
objects they are applied to; and their practical use and 
working. 

48. Electrical Traction for Roads and Railways, and 
the adaptation to such purposes of the vehicles at present 
in use. 

49. Electrical Motors for (a) Inland Navigation ; 
(6) Ocean Vessels. 

50. The most suitable Form of Electric Light Mains, 
having regard to durability, economy of conducting 
material, and facility of making and Sette house con- 
nections. 

51. The application of Electricity to smelting and 
Metallurgical Operations. 

52. Electrical Measuring Instruments, such as Am- 
meters, Voltmeters, Power Meters, and Supply Meters. 

53. Telemeters for military and engineering use. 





LAUNCHES AND TRIAL TRIPS. 

Tuer Bergens Mekaniske Veerksted, Bergen, Norway, 
launched on Saturday, the 19th ult., a steel screw steamer 
of the following dimensions: 201 ft. by 28 ft. by 13 ft. 104 in. 
depth moulded, the saanee carrying capacity being 
about 930 tons, including coal in bunkers, on a draught of 
13 ft. mean. She is fitted with large ventilators to the 
holds, and is intended for the fruit trade as well as for 
general trade. Her engines are of the triple-compound 
type with cylinders 153 in , 25 in., and 40 in. in diameter 
and 27 in. stroke. The indicated horse-power is expected 
to be about 570. The boiler is 13 ft. 6 in. in diameter 
and 10 ft. 6 in. long, and works at a pressure of 160 lb. 

r square inch. She will have a speed of about 10 knots 
ioudeal When she left the ways she was named Vale. 
The steamer has been built to the order of Mr. Johan 
C. Giertsen, of Bergen. Her berth will immediately be 
taken up by a similar steamer intended for general cargo 
trade. ‘The firm have now constantly had their three 
berths taken up by new steamers for nearly two years, 
and this year there will in all be delivered from the works 
seven cargo steamers. 





On Thursday, the 1st inst., Messrs. Day, Summers, 
and Co., Southampton, launched a twin-screw steamer of 
656 tons builders’ measurement. This is one of two 
similar vessels which the firm are building for the Bra- 
zilian trade. These vessels are 155 ft. long with a beam 
of 30 ft., and have been specially deieaek 
tons deadweight of — on a draught of 5ft. A large 

is fitted aft, and here accommodation is provided 
tor. first-class passengers in large state cabins which 
open off the saloon. e bed berths, being of enamelled 
iron, are carried on vertical iron columns secured to the 
main deck below and the poop deck above, which 
arrangement gives much more rigidity to the berths than 
fastening them to the cabin bulkheads. The vessels will 
be fitted with triple-expansion machinery working at 
160 lb. pressure. 


to carry 250 | } 





The Bilbao shipyard was, on October 3, for the third 
time within fifteen months, the scene of the launch of an 
armed cruiser for the Spanish Navy. The vessel isnamed 
Almirante Oquendo. The firm who secured the contract 
for three 7000-ton cruisers was the firm of Martinez- 
Rivas-Palmer, as it was then commonly styled. Since 
that time the firm has been registered as a Spanish com- 
pany, and now bears the title of ‘‘ La Sociedad Anonima 
de los Astilleros del Nervion.” The cruiser is identical 
in design, size, and armament with the two which have 
preceded her, and which were fully described in Engt- 
NEERING, vol. 1., page 317. She is 310 ft. long between 
perpendiculars; and over all, 364 ft.; breadth, 65 ft.; dis- 
placement, when loaded, 7000 tons. Her collective power 

uaranteed under forced draught is 13,000 indicated 
orse-power, and with natural draught 9000 horse-power. 
Her speeds will be 20 and 18 knots respectively. 





There was launched on the 3rd inst. by Messrs, Ha!l, 
Russell, and Co., Aberdeen, two steel screw trawlers of 
150 tons each, fitted with triple-expansion engines of 
60 horse-power for the Aberdeen Steam Trawling and 
Fishing Company, Limited. 





On Monday, the 5th inst., Messrs. Sir Raylton Dixon 
and Co., Middlesbrough-on-Tyne, launched from their 
No. 1 dockyard a steamer, named Aden, for the Penin- 
sular and Oriental Steam Navigation Company, intended 
for their India and China service. The dimensions of 
this vessel are: Length, 390 ft. ; breadth, 46 ft. ; depth, 
30 ft. 3in. She will carry about 5700 tons deadweight, 
or nearly 8000 tons weight in measuremei.t, at a speed of 
123 to 13 knots an hour, and is fitted with accommodation 
for 36 first-class passengers, besides having her ’tween 
decks entirely available for troops or third-class. Her 
engines are being constructed by Messrs. T. Richardson 
and Sons, Hartlepool, having cylinders 28 in., 45 in., and 
77 in. in diameter, with a stroke of 48 in. 





The s.s. Ratho was launched on October 6 from the 
Jarrow yard of Palmers’ Shipbuilding Company, Limited. 
Her dimensions are: Length, 380 ft.; breadth, 45 ft.; 
depth, 30 ft. 9 in., and she is capable of carrying upwards 
of 6300 tons deadweight on a moderate draught. Her 
machinery is also by Messrs. Palmers, the cylinders being 
26 in., 43 in., and 69 in., by 45in. stroke, with extra 
large double-ended boilers adapted for a working pressure 
of 160]b. These boilers are the first cargo-boat boilers 
fitted with Serve patent ribbed tube. She has been built 
for the Caledonia we sean y aang Limited, of Liver- 
pool, from the designs of Messrs. Flannery and Blakis- 
ton, London, and under their superintendence. 


Messrs. David and William Henderson and Co. 
launched on Tuesday, the 6th inst., from their yard at 
Meadowside, Partick, a steel. screw steamer ramed 
Algeria of the following dimensions: Length, 375 ft. ; 
breadth, 46 ft. ; depth moulded, 30 ft. Gross tonnage, 
about 4500 tons. She has been specially designed for the 
requirements of the East Indian trade, in which she will 
be engaged under the well-known Anchor Line flag of 
Messrs. Henderson Brothers, to whose order she has been 
built. With a large cargo capacity the vessel has accom- 
modation for a number of first-class passengers. The 
forward part of the bridge-deck is fitted up with a 
dining saloon, state-rooms, ladies’ cabin, pantry, baths, 
&c., ardin the deck-house above are state-rooms and the 
smoking-rocm. The vessel will be fitted by the builders 
with a set of triple-expansion engines, with cylinders 
264in., 44in., and 71lin., with a stroke of 60in. The 
boilers are fit:ed with Howden’s system of forced draught. 





The s.s. Dahomey, which has been built by Messrs, 
Sir Raylton Dixon and Co., Middlesbrough, for the 
African Steamship Company, made her official trial trip 
on Thursday, the 8th inst. The Dahomey isa handsome 
vessel fitted with accommodation for thirty-six first and 
thirty second-class passengers and specially fitted for the 
African trade. The engines are by Messrs. T. Richard- 
son and Sons, of Hartlepool, and the speed attained was 
12 knots. 

H.M.S. Tribune, built by Messrs. Thomson at Clyde- 
bank, has completed her trials with very satisfactory 
results. The vessel has twin-screws, each screw being 
driven by a separate engine, and one feature of the trials 
was the great similarity of the performances of the two 
engines. On the natural draught trials the power deve- 
loped on the eight-hours trial was 7523 indicated horse- 
power, and of this 3767.15 were got with one engine, and 
3755.91 with the other. The steam pressure in boilers 
was 149 lb., and both engines ran at 130.3 revolutions per 
minute as a mean of the eight-hours trial. The forced 
draught trials were particularly satisfactory in view of 
the small air pressure of the forced blast. One and a 
quarter inch is allowed, but only one-half of this was 
registered during the whole four-hours run, the mean 
being.6in. The decrease in pressure, of course, means 
greater economy in fuel consumption, and a greater 
reserve of power for emergency racing. With the small 
pressure the engines developed 9102 indicated horse- 
power, both starboard and port engines having the same 
revolving speed, 137.8 revolutions per minute. The 
sower of the one engine was 4618, and of the other 4631. 
The maximum on trial was 9400 indicated horse- power, so 
that if the forced oe had been at 1} in. it is evident 
very much higher results could have been got, but it was 
deemed sufficient to exceed the contract power with so 
little air pressure. 





Water Supety or Me.soupns.—Thirty-six tenders 
have been received by the Melbourne Board of Works for 
the construction of the Surrey Hills reservoir. The lowest 
was that of Messrs. Landehar Brothers (11,0627. ). 
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Tix principle of self-docking or providing a dock 
with suitable means of getting at all parts of the under- 
water structure has long been recognised by all dock 
designers. Rennie, whose name is closely associated 
with floating docks, took out a patent in 1863 (No. 2196) 
for a separate movable chamber that was dragged 
under the bottom of the dock and pressed tightly 
against it by the water being pumped out, a water- 
tight joint being made by covering the edges of the 
chamber with india-rubber or some such material. A 
similar method was to be applied to the Rotterdam 
Dock, and was described in the Génie Civil, May 1, 
1886, vol. ix., No. 1, but we are unaware whether the 
idea has been carried out. Another system devised 
for the Amsterdam Dry Dock Company by Messrs. 
Pearce and de Hoog, was the building of the bottom or 
lifting portion of the dock in separate pontoons, each 
pontoon to be removable at will. Although the dock 
was so constructed the idea has never been made use 
of; the difficulty of cutting out the rivetted attach- 
ment having deterred the company from attempting it. 
Yet another method is that ~ ted with the railroad 
dock at Cola in the Adriatic, designed by Gilbert in 
1858, where the shallow depositing basin is fur- 
nished with a caisson gate converting it for the 
nonce into a shallow graving dock ; the same 
method was followed by Rennie at Cartagena 
in 1859. Other systems are that of careening or haul- 
ing down as adopted by Campbell for the Bermuda 
Dock (reverting here to the old system of repairing 
ships, to do away with which floating docks were 
specially designed), and the American plan adopted 
also at Hamburg by Blum and Vos, of making the 
dock in short lengths so that each length can be brought 
sideways in between the other sections and so docked 
by them. Other plans more or less similar have been 
proposed from time to time, but enough has been said 
to show the extensive practice of self-docking and the 
variety of designs adopted. 

One of the latest types is that of the one-sided dock 
designed and constructed by Messrs. Clark and Stand- 
field, 11, Victoria-street, London. The existing Barrow 
Depositing Dock is a good representation of the type, 
and we give an illustration of it on page 448. The de- 
tails of the structure are well shown on our engraving. 
This illustration, made from a photograph by Mr. 
Charles Richards, Barrow, shows stadt Gael on 
the other part of the dock without any extra appliances 
or preparation, the points of the lifted pontoons pro- 
jecting beyond those of the lifting ones. The operation 
of self-docking is very simple. As the dock has only 
one side, the size or form of the vessel it can take is 
not circumscribed, so that a small dock can do the work 
of a large one. In the case of an ordinary graving 
dock, if a vessel is only a few inches longer than the 
dock itself or a few inches broader, it is impossible to 
accommodate it. The floating dock, however, can 
take vessels of quite abnormal size, as the elevation 
and section (Figs. 2 and 3) will show. In the one 
case Barrow Dock was utilised to lift the Empress of 
China, a vessel double the lengih of the dock. The 
dock was naturally unable to lift the ship right out of 
the water, as her weight was quite double the lifting 
power of the dock, but it succeeded in getting her screw 
shaft out of the water which was all that was required. 
The vessel in this case overhung 120 ft., but the strain 
on herwas probably much less than she will be subjected 
to in a gale. Any two-sided floating dock of equal 
power could have done the same thing, but the one- 
sided type of docks possesses the same facility 
in accommodating vessels of abnormal beam, As an 
example of this the section (Fig. 3) shows a large paddle 
steamer on the Barrow Dock. The over all beam of 
tis steamer was 68 ft., so that it would have been 
necessary, in the case of a double-sided or graving dock, 
to have allowed for a beam of at least 70 ft., and 
the extra cost occasioned by this increased beam will 
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dock no preparation has to be made for such extra 
beam, as the paddle-box can project over the open end 
of the pontoons. 

‘These one-sided docks are now coming into favour 
with dock owners, who appreciate the many advan- 
tages, including that of less first cost, and Messrs. 
Clark and Standfield are at present engaged on the 
designs of two of that type of their one-sided docks that 
is known as the ‘‘offshore” dock, and of which the dock 
designed by them for Hamburg, and illustrated in our 
columns on May 10, 1889 (ENGINEERING, vol. xlvii., pp. 
531 and 532), is a good example. One of these new 
offshore docks is now being constructed by the owners, 
the Smiths Dock Company, of North Shields, and is to 
have a lifting power of nearly 3500 tons, and the second 
is being constructed at Flensburg, also by the owners, 
and is to have a lifting power of 2600 tons. In addi- 
tion to these Messrs. Clark and Standfield have a large 
5000-ton depositing dock lying at their yard at Grays, 
and are constructing a small slipway for the Brazils. 

As to the expenses for working and repairs of float- 
ing docks, the firm give some interesting data. They 
state that the yearly outlay for painting and repairs 
does not exceed 8d. per ton of lifting power ; in many 
cases it is less. ‘Taking a number of docks designed 
by them they find that the cost of construction ranges 
from 10/. to 15/. per ton of lifting power, but the firm 
state that in more recently constructed docks the cost 
is about 10/., although the Barrow Dock, built several 
years ago, cost more. The annual outlay, taking 10/. 
as the cost, isabout .3 per cent. As to the working, 
the amount paid by the Barrow Board for wages on an 
average of several years is 450/. per annum. The lifting 
power of the dock is 3200 tons, so that the cost per ton 
is 2s. 10d., or about 1 per cent. on first cost. The 
staff consists of four hands—a chief engineer, with an 
assistant and two engineer stokers ; but in docks more 
recently constructed the staff has been reduced to 
three, as the valves are now all worked by one engineer, 
and the first cost of the docks has also been reduced, 
so that the percentage on first cost is still the same. For 
coal, oil, waste, &c., 50/. is spent per annum on the Bar- 
row Dock, but this varies with the work done, and it is 
reckoned at 4d. per ton, or about one-ninth per cent. 
of the first cost. The total yearly outlay was actually 
equal to 4s. 1d. per lifting ton on an average of years. 








Danisu Sreamsuip InTERESt.—The United Steamship 
Company of Copenhagen will not pay any interim divi- 
dend at the beginning of October, as it has been cus- 
tomary with it on previous occasions. For that time of 
the year, when accurate figures are available, the receipts 
and expenses were as follows, the figures for the corre- 
— period last year being added for comparison 
sake : 


kr. 
1890, receipts (104 vessels) ... 7,685, 634 
1890, expenses re 5,756,031 
1891, receipts (109 vessels) 7,399,752 
1891, expenses A 5,777,023 


In the expenses are included insurance premiums, but not 





at once be apparent. In the case of the one-sided 


expenses for repairs, interest, and managing expenses. 











KEARTLAND’S TUYERE IRON. 
TuE renewable tuyere iron illustrated by the an- 
nexed engraving is the invention of Mr. S. Keartland, 
of Mill-street, Lambeth, London. The object of the 
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constructor is to permit a burnt nozzle to be removed 
and replaced without the necessity of disjointing the 
water connections. It will be seen at a glance that 
this object is completely attained. 





Mexican Coat.—A discovery of anthracite coal has 
been made at Sonora, Mexico. Thisis a matter of great 
importance to the whole Pacific coast. Hitherto the cost 
of fuel has been one of the great hindrances to the indus- 
trial development of the coast, but if anthracite coal 
exists in the quantities reported in Sonora, within sixty 
or seventy miles of the coast, it will be possible to lay 
down anthracite at San Francisco at the price which has 
thus far been paid for bituminous coal. 





Gop Minine In SwepEN.—The Adefors gold mines, 
which belong to the firm of D. Bieber an Sthne, in 
Hamburg, are now being worked in an energetic manner, 
about 150 men being employed. A separator running at 
about 12,000 turns per minute has been fixed in the 
course of the summer. It is intended to transmit the 
power from the large Adelfors waterfall, two or three 
miles distant, to the works by means of electricity, and 
the concern is altogether being worked and managed 
with considerable ability and energy. 





Tue GELLIvorA ‘‘ TRON MountaIN ” AND THE SWEDISH 
Sratr.—Although the fact of the Swedish State having 
at last come into possession of the Lulea-Gellivora Rail- 
way through its purchase from the Swedish-Norwegian 
Railway Company, will, no doubt, tend to bring matters 
in that distant part of Sweden into a better shape, 
all difficulties do not appear to been overcome as yet. 
Partly on account of the unsatisfactory Swedish mining 
laws, the question of proprietorship of the ore deposits in 
the Gellivora district is not very clear, and the present, or, 
at least, recent owners, the New Gellivora Company, 
Limited—another English venture-—have a dispute with 
their Swedish representative, which may lead to pro- 
tracted litigation. As the earnings of the Lulea-Gellivora 
Railway are solely dependent upon a regular traffic in 
iron ore, the Swedish State is, of course, directly 
interested in the handling of the iron ore deposits, and 
in their regular and rational working. Although the 
State will never stoop to charge private concerns an ex- 
cessive rate of carriage—as was, perhaps, the intention of 
the defunct railway company—and leaving alone the 

uestion of a possible royalty on the mines, the Swedish 

overnment, no doubt, desires its outlay on the railway— 
some 400,000/. or 500,000/.—to prove a good investment. 
Under these circumstances competent people are urging 
the Government to acquire the large Gellivora iron mines 
altogether, an arrangement which, although a little out 
of the common, would probably prove the best and 





ouickest way out of the difficulty. 
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SINKING WELLS AND SHAFTS.* 
By Henry Davey, M.I.C.E. 


excavated in advance of the other work which is most 
difficult and tedious. Then there is the delay occasioned 


| by the lowering of the pumps and providing the ap- 


In 1881 the president of this section, Mr. Foster | pliances necessary to the operation. 


Brown, with Mr. Adams, read a paper before the Insti- 


tution of Civil Engineers on ‘‘ Deep Mining of Coal in | 


South Wales.” 
In that paper the authors pointed out the great diffi- 
culty and expense attending the 
water-bearing strata, and suggested that a boring mi 
be put down in advance of the sinking, into a 





e sinking of shafts pagan. | 
t | 
a| 


In the plan I now propose, the pump illustrated in 
Fig. 2 would be placed in a borehole made before the 
commencement of the sinking of the shaft. The only 
novelty in the pump is that of adapting it to the oe 
It is necessary that débris shall not go down the borehole 
in quantity sufficient to choke it up. That is provided 
against by means of a heavy taper shield of cast steel 


pump might be placed to facilitate the operation of sink- | nar pump, and resting on the edge of the 


ing. The water being pumped down in the boring below 


| borehole. 


his shield is perforated with holes inclined 


the bottom of the shaft the sinking would be done in dry | upwards towards the pump, to allow water to get into the 
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Fig.1. Fig. 2. 


Old System Mining. 


Bore hole System Mining. 
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Fig.3. 
Old System Mining 


ground, and would go on without intermission. The 
suggestion appeared to be a very valuable one. In sink- 
ing shafts and wells through water-bearing strata on 
time-honoured methods there is not only the great cost, 
but, what is often more serious, the great length of time 
taken in doing the work. A single well for town water 
su ply often takes two or three years or more to execute. 
e subject is of considerable local importance because 
of its bearing on the sinking of mining shafts, and it is 
on that account that I venture to bring it briefly before 
this meeting in Cardiff. The problem is simply that of 
keeping down the water in water-bearing strata in 
advance of the sinking operations, so that the excavation 
of the shaft or well shall be done in dry ground. : 
The ordinary method of shaft or well sinking is to sling 
& pump or pumps in the shaft, and to lower the pumps 
from time to time, as the sinking continues. Obviously 
the excavation has to be performed in water, and if the 
quantity of water to be dealt with is very great a large 
portion of the work has to be done by the men working 
in a depth of 2 ft. or 3 ft. of water. To facilitate the 
work, and to reduce the water in which the men have to 
work, a sump is made under the suction pipe of the 
pump, shown in Fig. 1, and it is the keeping this sump 





* Paper read before the British Association at Cardiff. 
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borehole, but to exclude débris. The shield is made very 
heavy, and by its own weight follows the excavation 
around the pump, and also protects it from injury through 
the blasting of the rock. The pump is made without a 
foot valve, the rod of the bucket working through the 
seating of a valve which rests on the top of the working 
barrel; by this arrangement the drawing of the bucket 
also draws the valve ; and should the bottom of the bore- 
hole be filled up with sand it can be removed by lowering 
a scoop such as is used in making boreholes. The bore- 
hole should be made toa greater depth than that required 
for the pump to provide a space for sand and débris. 

The application of this pump to the sinking of shafts 
would be varied to suit the local circumstances and the 

eological formation of the strata to be passed through. 
ft would prolong the paper too much to go into all the 
details of various applications which might present them- 
selves. 

It is quite evident that in some situations the shaft 
might be drained by means of boreholes outside, as shown 
in plan in Fig. 5; and this is a plan now being carried 
out in procuring water for town water supply. : 

It is the usual and necessary practice to provide 
duplicate pumping engines ; and where two engines are 
made to pump from the same well, the well must be very 
large that it may accommodate two sets of pumps, as in 








Fig. 4. Such wells are usually 12 ft. to 14 ft. in 
diameter. To sink such a well in an ordinary way is a 
very long and costly undertaking, especially if quicksand 
is met with. On the completion of the well it may be 
necessary to drive adits to increase the water supply. A 
simple borehole is made very cheaply and very ex- 
peditiously—four 30-in. boreholes can be put down in a 
very small fraction of the time required to sink a 12-ft. 
well in the ordinary way. 

Instead of making a large well, I put down four bore- 
holes, as in Fig. 4, to accommodate the pumps to each 
engine. The boreholes being completed, the pumps are 
lowered into them, and coupled up to the permanent 
engines. Immediately that it is done the water found in 
the boreholes can be pumped and supplied to the town. 
Should it be insufficient then, a small well would be sunk 
in the dry to the bottom of the borehole pumps. The 
boreholes at the level of the pumps would be connected 
to the centre well, and adits driven to collect more water. 
Should the boreholes yield sufficient water then there 
would be no necessity to sink the well. 

Fig. 4 is the section of a completed well (shown in plan 
in Fig. 5), from which adits have been driven to collect 
additional water to that yielded by the boreholes. When 
such a well is made the changing: of the working parts of 
the pumps may be done underground, thus obviating the 
necessity of drawing the pump rods from the top. 

It would be absurd to advocate any particular system 
of well sinking as being universally applicable and ex- 
pedient. My only excuse for bringing this paper before 
the section is that this system of making wells and shafts 
certainly promises advantages under ordinary conditions, 
but the advisability of its adoption in any particular case 
must be a matter of judgment with the engineer planning 
the work. It may be of interest to the section to know 
that the practice of “‘ dowsing” for finding water is not 
extinct in the West of England. There is a professional 
dowser in acounty not far off, and this man, for a suffi- 
cient inducement in the shape of the coin of the realm, 
will, by means of a hazel twig, profess to find water. 
Holding the twig in his hand, he will walk over the 
ground, and coming to a place where water is to be found 
the hazel twig is said to turn down end give the indica- 
tion that water will be found there. 

The dowser has a considerable clientéle among people 
said to be educated, but possibly not among members 
of the British Association. 








A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 
Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 


By Mr. P. F. Morretay. 
(Continued from page 404.) 


A.D. 1752.—Franklin (Benjamin), an able American 
writer, philosopher, and statesman, crowns his man 
active, patient, and intelligent experiments with the bri 
liant discovery of the identity of electricity and lightning. 
De Humbolt says: “‘ From this period the electric process 
passes from the domain ef speculative physics into that of 
cosmical contemplation from the recesses of the study to 
the freedom of nature.” (‘‘Cosmos,” vol. ii., 1849, page 


727). 

Wall (A.D. 1708) had merely alluded to the resemblance 
of electricity to thunder and lightning, Grey (A.p. 1720) 
had conjectured their identity and implied that they dif- 
fered only in degree, while Nollet (A.p. 1746) pointed out 
a closer relationship than ever before adduced between 
lightning and the electric spark; but it was left for 
Franklin to prove the fact with empirical certainty. 

Franklin’s attention was first directed to electrical 
studies in 1745, by a letter from Peter Collinson, Fellow 
of the Royal Society of London, to the Literary Society 
of Philadelphia, and he first wrote on the subject to that 
gentleman on July 28, 1747. This was followed by several 
other similar communications up to April 18, 1754, the 
whole of which comprise most of what subsequently 
appeared under the title ‘‘ New Experiments and Obser- 
vations on Electricity, made at Philadelphia, in America, 
by Benjamin Franklin, LL.D. and F.R.S.” 

Franklin first entertained the idea that lightning was 
not likely to be attracted by a pointed rod unless the 
latter was placed at a great height, and he therefore 
waited for the erection of a tall spire in Philadelphia 
which he intended to utilise for his observations, but 
delay in its completion led him to employ a kite pointed 
with an iron rod, not doubting that the electric fluid 
could, during a thunderstorm, be drawn from it through 
a string. He made the kite of two crossed strips of cedar, 
upon which he spread and fastened a large silken hand- 
kerchief, and to the lower extremity of the iron pointed 
rod he attached a hempen cord, the end of which was tied 
to akey. To the latter he fastened a strip of silk ribbon 
in order that the electricity in its descent should not reach 
the holder of the cord. 

During the month of June, 1752, on the approach of a 
storm, he and his son walked out upon the Philadelphia 
commons and raised the kite. At first no important 
results were obtained, but, as soon as the cord ame 
wet by the shower that followed, the electric sparks were 
easily drawn from the key and enabled Franklin to 
charge and give shocks from a Leyden jar. After allud- 
ing to this experiment, Franklin thus expresses himself 
in a letter, under date October 19, 1752, taken from the 

uarto volume published in London 1774: “.... At 
this key the phial (Leyden jar) may be charged, and from 
the electric oe thus obtained spirits may be kindled, and 
all the other electric experiments be formed, which are 
usually done by the help of a rubbed glass globe or tube, 
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and thereby the sameness of the electric matter with that 
of lightning completely demonstrated.” 

Thus, says Sabine, was Benjamin Franklin successful 
in one of the boldest experiments ever made by man upon 
the powers of nature, and from that moment he became 
immortal. 

He had already, in 1749, made public the following which 
is embodied in one of his letters to Mr. Collinson: 
‘The electrical spark is zig-zag, and not straight ; so is 
lightning. Pointed bodies attract electricity ; lightning 
strikes mountains, trees, spires, masts, chimneys. When 
different paths are offered to the escape of electricity, it 
chooses the best conductor; so does lightning. Elec- 
tricity fires combustibles, so does lightning. Electricity 
fuses metals, so does lightning. Lightning rends bad 
conductors when it strikes them, so dues electricity when 
rendered sufficiently strong. Lightning reverses the 
poles of a magnet, electricity has the same effect.” 

‘ranklin had, besides, published about the said period 
the plan for an experiment to determine from elevated 
structures whether the clouds that contain lightning are 
electrified or not. This plan he himself proposed to put 
to execution, but he was led, as we have seen, to try the 
kite experiment, and, in the mean time, his suggestions 
had been successfully acted upon, in France, by Messrs. 
Dalibard and Delor, as will be shown in the following 
paragraphs, 

The opinion entertained by Franklin regarding the 
nature of electricity differs from that previously sub- 
mitted by Dufay (A.p. 1733), in the manner shown by 
Noad, at page 6 of his ‘‘ Manual,” London, 1859 edition. 
The latter also alludes to Franklin’s discovery of the 
location of electricity in the Leyden jar, wherefrom is 
drawn the conclusion that it is upon the glass that the 
electricity is deposited, and that the conducting coatings 
serve ‘‘only like the armature of the loadstone, to unite 
the forces of the several parts, and bring them at once to 
- point desired.” 

)f his plus and minus theory, Franklin thus writes to 
Mr. Collinson: ‘* To electrise plus and minus, no more 
needs to be known than this, that the parts of the tube or 
sphere that are rubbed, do, in the instant of the friction, 
attract the electrical fire, and therefore take it from the 
thing rubbing, the same parts, immediately as the fric- 
tion upon them ceases, are disposed to give the fire they 
have received to any body that has less.” 

After speaking of the experiments upon the Schuylkill, 
to which allusion was made at A.D. 1745, Franklin writes : 
**. . .. It is proposed to put an end to them for this 
season, somewhat humorously, in a party of pleasure. 
. ... Spirits at the same time are to be fired by a spark 
sent from side to side through the river without any other 
conductor than the water, an experiment which we some 
time since performed to the amazement of many. A 
turkey is to be killed for our dinner by the electrical 
shock, and roasted by the electrical jack, before a fire 
kindled by the electrified bottle, when the healths of all 
the famous electricians in England, Holland, France, and 
Germany are to be drank in electrified bumpers under the 
dicharge of guns from the electrical battery.” 

It was towards the close of the year 1750 that Franklin 
entertained the practicability of a lightning conductor 
(see Winckler at A.D. 1733), and for this, he says, he was 
indebted to an experiment made by his friend, Mr. 
Thomas Hopkinson. (Vide Franklin’s ‘‘ Complete 
Works,” London, 1803, vol. i., page 172.) In his ‘‘ Poor 
Richard’s Almanack ” for 1753, > refers to the lightning 
rod as security for ‘‘habitations and other buildings 
from mischief by thunder and lightning.” (See B.c. 
600. ) 

The many notable observations, experiments, and dis- 
coveries of I’ranklin are nowhere more ably reviewed than 
by his great admirer Dr. Priestley, who devotes much 
space thereto in his justly celebrated work on electricity. 

A.D. 1752.—Dalibard (Thomas Francois), French 
botanist and amateur in physics, carries out minutely the 
suggestions embodied in Franklin’s printed letters and 
constructs an atmospherical conductor at Marly-la-Ville, 
about 18 miles from Paris, where Nollet likewise experi- 
mented. Dalibard’s apparatus consists of a pointed iron 
rod, 1 in. in diameter and 40 ft. long, protected from the 
rain by a sentry box, and attached to three long wooden 
posts insulated by silken ores. 

On May 10, 1752, during Mr. Dalibard’s absence, an 
old soldier by the name of Coiftier, who was at the time 
employed as a carpenter, and who had been left in charge, 
on observing the approach of a storm, hurried to the 
apparatus, prepared to carry out the instructions pre- 
viously given him. It was not long before he succeeded 
in obtaining large sparks upen presentation of a phial to 
the rod, and these same sparks, which were all accom- 

nied by a large snapping noise, were likewise obtained 
“ the curate of Marly, Mr. Raulet, whom he had sent 
for, and, with whose assistance Coiffier subsequently suc- 

in charging an electric jur. On May 13 Dalibard 
made, to the French Academy of Sciences, a report of 
the results thus obtained by Coiffier, to whom belongs the 
distinction of having been the first man who saw the 
electric spark drawn from the atmosphere. 

On the 18th of the same month, Mr. Delor, of the 
French University, drew similar sparks from a rod 99 ft. 
high at his house in the Estrapade, at Paris, and the same 

henomenon was afterwards exhibited to the French King. 
Tt is said that the conductor afforded sparks even when 
the cloud had moved at least six miles from the place of 
observation. Other experiments of a like nature were 
made a few days later by Buffon at Montbar, and, during 
the ensuing months of July and August, by Canton, in 
the vicinity of London. The last named, it is said, suc- 
ceeded in drawing atmospheric electricity by means of a 
common fishing-rod. (Dissertation Fifth of the Eighth 
** Britannica, vol. i.) 

An account of the Dalibard and Delor experiments was 





transmitted by the Abbé Mazéas, on May 20, to the Royal 
Society of London. i 

Mazéas erected, in the upper story of his residence, a 
magazine consisting of several insulated iron bars con- 
nected with the pointed rod. The lightning was brought 
into the house by means of a projecting wooden pole, 
having at its extremity a glass tube filled with resin, 
which received a pointed iron rod 12 ft. long. This 
apparatus was, however, too much exposed to afford re- 
liable observations, and Mazéas therefore arranged to 
make more accurate experiments at the Chateau de 
Maintenon, during the months of June, July, and 
October, 1753. The results he obtained were communi- 
cated to the English Royal Society by Dr. Stephen Hales. 

r. Thomas Benen. in Ireland, and Mr. Crosse, in 
England, made use of long wires in horizontal positions 
insulated by being attached to glass pillars, but Mazéas, 
in his Maintenon experiments, attached the iron wire by 
a silken cord to the top of a steeple 90 ft. in height whence 
it entered an upper room of the castle, a total distance of 
370 ft. With this, Mazéas ascertained that electric 
effects are produced at all hours of the day during clear, 
dry, and particularly hot weather, the presence of a 
thunderstorm not being requisite for the production of 
atmospheric electricity. He likewise observed a certain 
regularity of daily increase and decrease. In the dryest 
summer nights, he could discover no signs of electricity 
in the air, but when the sun reappeared, the electricity 
accompanied it, to vanish again in the evening about half 
an hour after sunset.°° 

A.D. 1752.—In this year was published at Leipsic the 
‘* Biblia Nature,” written by John Swammerdam, a 
celebrated Dutch natural philosopher (1637-1682), all of 
whose works were translated into English and published 
in folio during the year 1758, 

At page 389 of the second volume of the “‘ Biblia,” he 
thus alludes to one of many experiments made by him in 
1678, before the Grand Duke of Tuscany: ‘‘ Let there be 
a cylindrical glass tube in the interior of which is placed 
a muscle, whence proceeds a nerve that has been enve- 
loped in its course with a small silver wire, so as to give 
us the power of raising it without _——— it too much 
or wounding it. This wire is made to pass through a 
ring bored in the extremity of a small copper support 
and soldered to a sort of piston or partition, but the little 
silver wire is so arranged that, on passing between the 
glass and the piston, the nerve may be drawn by the hand 
and so touch the copper. The muscle isimmediately seen 
to contract.” 

Through Swammerdam, the Germans lay claim to the 
origin of what has been called galvanism. It —— can- 
not be denied that the above described experiment closely 
resembles that which made Galvani famous A.D. 1786.51 

A.D. 1752.—On the 16th of April, 1752, is read before 
the Royal Society a letter written by John Smeaton, a 
very prominent English engineer and inventor, to Mr. 
John Ellicott, giving an account of the electrical experi- 
ments in vacuo made, with his improved air-pump, at 
the request of Mr. Wilson. This account, fully illus- 
trated, appears in the Society’s vol. lxvii., for the years 
1751 and 1752, pages 415-428. 

He observes that, upon heating the middle of a large 
iron bar to a glowing heat, the hot part can be as strongly 
electrified as the cold parts on each side of it. He also 
finds that if anybody who is insulated presses the flat part 
of his hand heavily against the globe, while another 
person standing upon the floor does the same, in order to 
excite it, the one who is insulated will hardly be elec- 
trified at all; but that, if he only lays his fingers lightly 
upon the globe, he will be very strongly electrified.* 

A.D. 1753.—Mr. de Romas, assessor to the presideal of 
Nérac, in France, repeats the experiment of Benjamin 
Franklin, and succeeds in bringing from the clouds more 
electricity than had before been taken by any apparatus. 
Yor this purpose he was the first to make use of a wire- 
covered string. 

He constructed a kite, 7 ft. 5in. high and 3 ft. wide, 
with a surface of 18 square feet, and, having wound fine 
copper wire around a strong cord through its entire length 
of about 800 ft., he raised the kite to a height of 550 ft. 
on the 7th of June, 1753. 
first drawn by a discharging rod, and, when the kite had 
reached an elevation of 650 ft., he received many flashes 
of fire 1 ft. long, 3 in. wide, and 3 lines in diameter, ac- 
companied by a noise audible at a distance of 500 ft. 

Oa the 16th of August, Mr. de Romas raised the kite 
with about 1000 ft. of string and obtained thirty beams 
of fire 9ft. or 10 ft. long and about 1 in. thick, accom- 
panied by a noise similar to that of a pistol-shot. (‘‘ En- 
cycl. Britannica,” eighth edition, vol. viii., page 582.) 
Three years later, August 26, 1756, and also Eo the 
year 1757, De Romas obtained similar results from nume- 
rous experiments. He finally found much danger attend- 
ing the raising of the kite, and thereafter coiled the 
string upon a small carriage which he drew along by 
means of silken lines as the cord was being unwound.*8 





3° See Sturgeon, ‘‘ Lectures,” London, 1842, pages 182, 
183; ‘Phil. Trans.,” vol. xlviii., part i., page 377, &c.; 
‘*Dalibard’s Franklin,” vol. ii., page 109, &c., Nollet, 
‘*Letters,” vol. i., page 9; ‘‘ Franklin’s Works,” vol. v., 
page 288 ; “‘ English Encyclopeedia,” ‘‘ Arts and Sciences,” 
vol. iii., pages 804, 805; ‘* Letters of Thomas Ronayne to 
Benjamin Franklin,” at page 137, of vol. Ixii., of ‘* Phil. 
Trans.,” also Ronayne at “‘ Journal de Physique,” tome 
vi., and Sigaud de la Fond, “‘Précis Historique,” &c., 
Paris, 1785, pages 342, 348, &c. 

31 See Swammerdam’s Bi phy, also Dissertation 
Fifth in the Eighth ‘‘ Encycl. Britannica.” 

82 See Wilson, ‘‘Treatise on Electricity,” pages 129-216. 

33 See Sturgeon’s ‘‘Annals,” vol. v., page 9; Harris’s 
‘* Electricity,” page 176 ; Priestley, ‘‘History,” &c., 1775, 
pages 326-329. 


Sparks 2 in. in length were at | 1859. 


A.D. 1753.—Professor George William Richmann, of 
St. Petersburg, who had long before constructed an ap- 
paratus for obtaining atmospherical electricity in accord- 
ance with Franklin’s plans, was attending a meeting of 
the Russian Academy of Sciences, on August 6, 1753, 
when his ear caught the sound of a thunder clap which 
appeared stronger than any he had previously heard. He 
hastened home, in company with his engraver, Mr. 
Sokolow, and upon their arrival they found the plummet 
of the electrometer elevated four degrees from the perpen- 
dicular. Richmann stooped towards the latter to ascer- 
tain the force of the electricity, and ‘‘as he stood in that 
posture, a great white and bluish fire appeared between 
the rod of the electrometer and his head. At the same 
time a sort of steam or vapour arose, which entirely be- 
numbed the engraver and made him sink to the ground. 
Sokolow recovered but Richmann had met with instant 
death, owing to the fact that he had failed to provide 
means whereby the surplus electricity might discharge 
itself into the earth.” 

A.D. 1753.—Canton (John), an English savant, an- 
nounces his most important discovery that vitreous or 
resinous electricity may be produced at will in the same 
tube. This he proves by taking a tube, which had been 
roughened by grinding it with thin sheet lead and flour 
of emery mixed with water, and which developed 
vitreous or positive electricity when rubbed with dry oil 
silk, and resinous or negative electricity when excited 
with new flannel. Rough quartz will, it is said, shew 
like results. He also took a tube, of which only one-half 
had been made rough while the other half was polished, 
and he demonstrated that the different electricities are 
produced at a single stroke with the same rubber. 

e also discovered that the exciting power of the 
rubber or cushion of the electrical machine will be greatly 
increased by applying to it an amalgam of mercury and 
tin mixed with a little chalk or whiting. 

His very remarkable experiments upon many descriptions 
of tourmaline reported to the Royal Society in December, 
1759, were followed by many others detailed by Priestley, at 
pages 298-301 of his ‘‘ History of Electricity,” London, 
1775, and Canton was the first to discover the electrical 
— of the topaz, which latter were made known 

uring the early part of the year 1760. 

He was also the first to establish properly the funda- 
mental fact of electrification by induction, or, as he terms 
it, ‘‘ relating to bodies immersed in electric atmospheres,” 
which afterwards led Wilcke (at A.D. 1757) and A®pinus 
(at A.D. 1759) to the method of charging a plate of air like 
a plate of glass, and to make the most perfect imitation 
of the phenomena of thunder and lightning. (Noad, 
chapter 1., and Priestley, section 5). The paper contain- 
ing an account of Canton’s experiments was read before 
the Royal Society, December 6, 1753. The principle an- 
nounced is that the electric fluid, when there is a redun- 
dancy of it in any body, repels the electric fluid in any 
other body when they are brought within the sphere of 
each other’s influence and drives it into the remote parts 
of the body ; or quite out of it, if there be any outlet for 
that purpose. In other words, bodies immerged in 
electric atmosphere always becomes possessed of the elec- 
tricity contrary to that of the body in whose atmosphere 
they are immerged. 

Canton is the first to show that the air of a room can be 
electrified either positively or negatively, and can be 
made to retain the electricity when received. He thus 
explains his method: ‘‘Take a charged phial in one 
hand and a lighted candle insulated in the other, and, 
going into any room, bring the wire of the phial near to 
the flame of the candle and hold it there about half a 
minute, then carry the phial and candle out of the room 
and return with the pith balls (suspended by fine linen 
threads) held out atarm’s length. The balls will begin 
to separate on entering the room, and will stand 14 in. 
or 2 in. apart when brought near the middle of it.” 

The construction of artificial — by Canton, 
through the combination of the Du Hamel (A.D. 1749), 
and the Michell (A.D. 1750) methods, as_ well as without 
the aid of natural loadstone or artificial magnets, is 
detailed by Noad at chapter xv. of his Manual, London, 

*, , 35 


(To be continued.) 





Vicrortan AnTIMoNy.—A discovery of antimony in the 
Bacchus Marsh district has been reported upon by the 
Victorian Government geologist in favourable terms. 
Mr. Murray states that the deposit is eastward from the 


Bullengarook pre-emptive section in an eastern tributary 
of the Pyreet Creek. Only the surface exposure has 


been laid bare for a short distance, but there appears to 
be a well-defined lode from a few inches to as much as 
8 ft. in thickness. The lode consists principally of quartz, 
impregnated with sulphide of antimony, and contains 
veins and masses of pure sulphide. Several tons of sul- 

hide were stacked on the ground at the time of Mr. 
Sasweny’s visit. He recommends that a tunnel should 
be driven above the lode, there being facilities for carrying 
out such a work. The locality is somewhat difficult of 
access, but should the discovery develop as favourably as 
indicated by present appearances, this drawback may 
be overcome at a moderate cost. 





34 See “Library of Useful Knowledge,” London, 1829, 
‘* Electricity,” page 59, also e 33 ; Singer, Elec- 
tricity,” page 217; Harris, ‘‘ Electricity,” page 177; 
“Phil. Trans.,” vol. xlviii., part ii., pages 763-765, also 
vol. xlix., part i.. pages 61-67. . s 

35 See ‘* Phil. Ly ly Ppl art i., page i 
and part ii., es 782 and 784; vol. xlix., part 1., pa 
300, ye] vale i, part ii., page 461; also a.p. 1722 and 
A.D. 1752. 
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yo ation is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


15,464, T. Sullivan, J. W. Hughes, V. W. Chemery, 
and A. . S. Browne, London. Apparatus for 
Governing Engines. [87. 6 Figs.] September 30, 1890.— 
An auxiliary engine is provided with a governor A, which actuates 
a four-way cock B, which when the auxiliary and main engines 
are at rest, admits steam into the slide valves C, C, thus driving 
the auxiliary engine, which opens the throttle valve D, and 
continues to admit steam into the main engines until their 
speed has increased to the required number of revolutions. 
The speed the governor will then have attained will have 
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caused the cock B, through the connecting levers F, F, one of 
which is made adjustable with the governor A, to cut off the 
steam passage to the auxiliary engine, which will remain 
stationary until the speed of the main engines causes the speed 
of the governor to fluctuate, thus actuating the four-way cock. 
This will cause the steam to be again admitted into the slide 
valves of the auxiliary engine, which will be driven in one way or 
the other, according to whether the speed has increased or de- 
creased, and which in turn either closes or opens the throttle 
valve, is the band from main engine to the governor. E Eis 
the gearing from auxiliary engine to throttle valve. (Accepted 
September 9, 1891). 


16,970. J. T. Ewen, Forfar. Steam Engines. (8d. 
8 Figs.) October 24, 1890.—This invention relates to high-pressure 
engines with two or more cylinders and to compound engines. In 
an engine constructed according to this invention one or more of 
the steam distributing valves are driven direct from the cross- 
head or other similarly working part of one of the other cylinders. 
The pistons a a, ba, c¢ a of the three cylinders a, b, c are con- 
nected to three separate cranks @ b, b b, ¢ b on the crankshaft. 
The valve a c of the cylinder @ is driven from an eccentric a d on 
the engine shaft. The steam is admitted to the valve chest a eat 
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the centre of the valve, and exhausts at the ends of the valve and 
by the passages a f and bf to the ends of the valve chest b e of the 
cylinder b. The valve b ¢ is drivea directly from the crosshead of 
the cylinder a by means of the bracket bh. The steam exhausts 
from the cylinder b through the centre of the valve be and by 
the passages b g and cf to the ends of the valve chest ce of the 
cylinder c, The valve cc is driven directly from the crosshead of 
the cylinder b by means of the bracket ch. The cylinder c ex- 
hausts by the centre of the valve ¢ ¢ and passage ce. (Accepted 
September 9, 1891). 7 





17,809. J. I. Fee. London. Steam Gene- 
rators. (8d. 5 Figs.) November 5, 1890.—This invention re- 
lates to steam generators of the kind described in Patent Specifi- 
cation No. 1404 of 1885. 1 is a steam collector and separator ; 2is 
a cylindrical main water vessel ; 3, 3 are firegrates arranged one 
at each side of the main water vessel 2; 2¢, 2¢ are supplemen- 
tary water vessels arranged at the outer sides of the firegrates, 
and each in communication with the main water vessel ; 4, 4 are 
two series of bent tubes connecting the main water vessel 2 with 
the upper part of the steam collector and separator ; 4*, 4* are two 
series of bent tubes connecting the supplementary water vessels 
2a with the upper part of the steam collectorand separator ; and 
5, 5 are return tubes connecting the main water vessel 2 with the 
lower side of the steam collector and separator 1. The two series 








of bent tubes 4 are arranged so as to form a passage or smokebox 
6 between them that extends the whole length of the generator, 
and communicates at one end with a chimney 7. The smokebox 
is bounded by the tubes 4, the underside of the steam collector 
and separator 1, and the top of the main water vessel 2, and 
through it the returh tubes 5 pass. 8,8 are bent plates extending 
longitudinally through the smokebox so as to divide the same into 
three parts, viz., two outer ones that serve for the passage of the 
hot gases to the chimney, and an intermediate one in which are 
located the return tubes 5. By this construction the return tubes 
are protected from direct contact with the hot gases flowing 
through the smoke passages, and the downward flow of water 
through them is thereby facilitated. (Accepted September 9, 
1891). 


17,844. J. F. and M. Rankin, Greenock. Steam 
Boiler Furnaces, [8d. 4 Figs.) November 6, 1890.—This 
invention relates to applying forced draught to steam boilers 
without the use of the usual casings. In a single-ended boiler, 
having internal furnaces A at its lower part, combustion chambers 
Cat the back of the furnaces A, and return tubes C from the upper 

rt of the ion chambers B, the air is led from the blower 
into acasing D at the back of the boiler. This casing D communi- 
cates with one or more pipes E, which extend forward from it 
across the combustion chamber B to the ashpits F of the furnaces 
A. In the upper part of each pipe E are a number of orifices up 
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through which jets of air pass into the B to 
assist in completing the combustion therein. At the front end of 
each pipe E a valve G is fitted, adjustable by means of a rod H, 
extending outside the front of the boiler, for the purpose of regu- 
lating the quantity of air entering the ashpit F, the front end of 
which is closed by a door J, except when removing ashes, at which 
times the valve G is closed. This may be done simply by means 
of holes in the dead plate L, air from the ashpit F ing through 
the holes up into a space between the firedoor M and the usual 
inner baffle plate N, and finding its way round the latter into the 
furnace A. (Accepted September 9, 1891). 


8289. G. G. M. Hardingham, London. (A. Cleland, 
Melbourne.) Rotary Engine. [8d. 3 Figs.) May 14, 1891. 
—A piston b, hollow at each end, works within an outer case a; 
the hollow spaces being divided by a perforated diaphragm. One 
end of the case is closed by a brass disc i having a hollow shank 
projecting outwardly and forming a bush for the shaft p. The 
outer end of the shaft is provided with a driving rigger or toothed 
gear. The inner end is connected to one arm of a (U-shaped 
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crank n ; the other arm of the (J shaped crank being furnished 
with a crank-pin, which passes through the centre of the dia- 
phragm c. The diaphragm c has perforations g to allow the free 
e of steam from the inlet end of the case to the other end, 

so that, within the piston b, there may be no residual pressure. 
The piston has a radial blade d, which is slightly longer than the 
stroke of the piston and its end passes into a recess e cut in the 
case. The lower part of the recess is made wider than the upper 
rt to allow the blade to oscillate as it moves with the piston b. 

y this means the piston is caused to bear against the interior of 
the case throughout its movements. An inlet pipe s is fitted 
cential'y to the cylinder cover a3 to admit steam to the interior 





of the hollow piston b. An arc-shaped groove k is cut for the ad- 
mission of steam from the interior of the piston } to the space 
behind it. The cut-off is regulated by the length of the are &. 
The end of the piston b completely closes the groove against the 
passage of steam before each movement of the piston begins. The 
exhaust port f is a proloagation of the cut-off groove k ; the port 
going ‘hrough the cylinder cover to the exhaust pipe f). (Accepted 
September 9, 1891). 


11,964. H. E Newton, London. (C. C. Worthington, 
Irvington, N.Y., U.S.A.) Accumulators for Direct-Acting 
es. [lld. 8 Figs.) July 4, 1891.—The water end of the 

engine consists of two water cylinders F, the plungers of which 
are connected directly to the piston-rods 26. The water cylin- 
ders are provided with suction and force chambers, the former 
communicating with the suction main 100 and the latter with 
the force main 101. The force main is also provided with an 
air chamber 102, to equalise the flow of the liquid discharged from 
the pump. The piston-rods 26 are extended, and pass through 
the opposite ends of the cylinders F, and are connected to the 
piston-rods of two pairs of oscillating cylinders 50 arranged ac 
the ends of the water cylinders. An accumulator is interposed 
between the compensating cylinders and the source from which 
the pressure of their motor fluid isderived. The pipe 37, through 
which the motor fluid passes to and from the compensating 
cylinders, communicates with a pipe 79, which is in communica- 
tion with the cylinder 51 of an accumulator, which together with 
the pipes 79, 37, and the connections with the compensating 
cylinders, are filled with oil, which also filis the compensating 
cylinders behind their pistons. Assuming the engine to be in 





operation, and the normal pressure to exist in the force main 101, 
the pressure existing in the main will, through the body of air 
which fills the chamber 102, pipe 54, and cylinder 53, be communi- 
cated to the larger end of the plunger 52, and thence, through the 
smaller end of the plunger and the liquid in the cylinder 51, and 
its connections to the compensating cylinders, and thus impart a 
——- to the pistons of the compensating oylinders, which will 

e to the pressure in the main as the larger end of the plunger 52 
is to its smaller end. As either side of the engine commences its 
stroke in either direction the liquid in the compensating cylinders 
will be forced out of these cylinders and back into the cylinder 51, 
thereby raising the plunger 52 against the pressure in the main, 
and offering a gradually decreasing resistance to the engine, and 
this will continue until the engine arrives at the middle of its 
stroke. During the last half of the stroke the operation will be 
reversed. The liquid will pass from the cylinder 51 back into the 
compensating cylinders, thereby allowing the plunger 52 to 
descend, and thus the pressure in the main, multiplied by the 
accumulator, will offer a gradually increasing assistance to the 
—_ during the last part of the stroke. (Accepted September 9, 

91), 


12,373. N. Fouquemberg, Wasmes, Belgium. Slide 
Valves. (8d. 16 Figs.) July 21, 1891.—This invention relates 
to the use of a double- passage slide valve or double valve acting 
upon the ordinary sliding table of the cylinder, the table having 
simple ports only. The slide Eis moved by a bar whose axis of 
oscillation remains undisturbed. A false table D is inte d 
between the cylinder table and the slide, this false table being 
movable so that its axis may be brought into coincidence with 
that of the one or other simple slide valve X or Y according to the 
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direction of movement. The false table D has three ports corre- 
sponding respectively with those in the cylinder table ; the latter 
are, however, sufficiently wide to enable the table D to move from 
one limit to the other without closing the communications. F igs. 
1, 3, and 5 show the three principal positions of the false table D 
under three different models of combined slide valve E. Fig. 1 
shows the position for forward travel, in which the slide E governs 
the admission at the extreme left hand and at the port d', the 
exhaust by the port ¢ and interior bande. Fig. 3 is the position 
for reversed movement, admission governed by ports d@ and di 
(interior bands), and the exhaust by ports e¢, e' (exterior to the 
bands). Fig. 5 indicates a midway position in which the engine ig 








464 


ENGINEERING. 





(Oct. 16, 1891 








stopped ; the ports /, f!are here either both closed, or when open, 
the one is always in communication with the inlet port and the 
other with the exhaust, so that the engine cannot move. Theslide 
E, governed by the eccentric, controls the direction of motive 
fluid while the table D moved by hand controls the direction of 
movement of the machine, but the functions of these two parts E 
and D may be exchanged one forthe other. In this case the slide 
E must occupy the same relative positions with regard to the table 
D so as to assure, lst the forward movement, 2nd the rearward 
movement, and 8rd the stopping of the machine. (Accepted Sep- 
tember 9, 1891). 


ELECTRICAL APPARATUS. 

14,349. Siemens Brothers and _Co., Limited, 
London. (Siemens and Halske, Berlin.) Electric Meters. 
[8d. 3 Figs.) September 11, 1890.—This invention relates to 
electric meters of the kind described in Patent Specification 
No. 11,419 of 1889, in which a pointer, connected to a rotatable sole- 
noid within a coil through which the current passes, is moved 
according to the strength of the current, and a curved oscillating 
arm, arrested by the pointer at different parts of its stroke, gives 
agreater or less amount of motion toa counter which sums up 
the successive measurements. As the crank-pin I revolves it 
causes the arm J1 to move towards the right, straining the spring 
p and thus moving the arm K until it is stopped by meeting the 
end of the pointer G, which may be more or less deflected from its 
neutral ition according to the strength of current acting on 
the bobbins B. The arm J} goes on moving to the right until the 
crank-pin I has made half a revolution, but the arm K being 


































































stopped against G, the farther movement of J' only strains the 
spring p. As the crank-pin I continues to revolve, the arm J! 
returns towards the left until its wing-piece P, coming to bear 
against the arm K', moves it with it, and thus when the crank- 
pin has completed its revolution the arm K is brought back over 
the same distance as it had moved forward. During this back- 
ward movement its pawl k moves the ratchet wheel L, which 
works thecounter, and the indices of the counter are thus moved 
proportionally to the stroke which the arm K had made in ad- 
vancing to meet the pointer G. The curve of K isso shaped that 
the distance which it has to move in order to meet the end of G 
in any position to which G is deflected is proportional to the 
electrical energy which causes the deflection, and thus the counter 
registers the summation of the successive amounts of energy 
measured at each revolution of the crank I, that is to say, at the 
successive intervals of time determined by the clockwork which 
drives the crank. The current in the solenoid takes a zigzag 
course above and below successive pairs of bobbins, which are 
alternated in polarity, so that the instrument is not influenced by 
external magnetic force. (Accepted September 9, 1801). 


14,393. W. Lucas and T. A. Garrett, London. 
Electrical Apparatus for Recording the Presence 
of Workmen, (8d. 3 Figs.) September 12, 1890.—The action 
of this apparatus is based on the fact that the passage of an elec- 
tric current through specially prepared paper produces a mark on 
the paper. According to this invention the apparatus consists of 
an electrically conducting plate on which the paper is placed, 
and of a conducting style or pen. The conducting plate and 
style are connected with a battery during the interval between 
two pene times, so that if during this interval the person 
touches the moe with the style, the circuit is completed through 
the paper, and he can write his aame on it. The connection and 
disconnection of the plate or sty'e with the source of current is 
effected automatically by means of a clock at the prearranged 
times, so that only between the prearranged times has the person 
the current with which to write his name. (Accepted September 
16, 1891). 

11,075. B. J. B. Mills, London. (H. M. Pilkington and 
R. S. White, Brooklyn, N.Y., U.S.A.) Electric Meters. 
(8d. 6 Figs.) June 30, 1891.—This invention relates to mechani- 














cally registering electric meters wherein an electrically operated 
device determines the application of a source of motion to the 
register in accordance with variations in the electric current 
being measured, When no current is passing through the solenoid 








or other electrically operated device, the pointer will be at the 
extreme left of the dial 5 and revolving body 8, which is su 
posed to turn nine times an hour, and wil] not strike any of the ri 
20. Butif a current of one-half ampére passes through the sole- 
noid, the pointer 4 will be moved toward the right on the dial, and 
the arm 7 will be moved along the body 8, say to the position shown 
in Fig. 1, at which point the arm will be struck once for each 
revolution of the body 8. Each time that one of the ribs strikes 
the arm 7 it moves the arm on its pivot, moving a pawl forward 
and turning the ratchet wheel 12 and the register one space. If 
the apparatus is in operation one hour therefore the register will 
show nine movements, which will indicate one-h pére hour. 
If a current of 10 ampéres were passing through the solenoid 
the pointer would be moved along on the dial and the arm 7 over 
the ly 8 into the path of movement of, say, twenty of the ribs. 
For each hour in the revolution of 8 therefore, the pawl would be 
advanced 180 times, and the register would indicate 10 ampére 
hours. (Accepted September 9, 1891). 


GAS ENGINES. 


17,371. J. Miggtnsen. Jun., Manchester. Gas En- 
gines. (8d. 8 Figs.] October 30, 1890.—In this engine the 
piston is actuated alternately by the explosion of a compressed 
explosive mixture and the expansion of air heated by the waste 
heat of the explosion stroke. In a cylinder A there works a 
piston C connected by a piston-red to a crosshead in connection 
with the main crank. The piston-rod passes through a cylinder 
cover A? and packing gland, and the front end of the cylinder is 
used as an air-compressing pump; the piston takes in air from 
the atmosphere | compresses it into a reservoir B by the valves 
in the case B3 and the pipe B?. This reservoir B surrounds the 

bustion cham D of the engine; and the combustion 
chamber exterior surface within the air reservoir B has cast upon 
it radiating ribs B!. The back endof the cylinder A is used as 
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the combustion or power end, and that end of the piston is con- 
nected to a loose piston C! by a piston-rod C2 and a cushion cy- 
linder a. Compressed air is admitted between the main piston C 
and the power piston C! by a valve or valves C3. When the main 
piston C makes its exhaust stroke the compressed air between it 
and the loose piston C! causes the loose piston to enter the com- 
bustion chamber D (Fig. 2) and clear out practically all the pro- 
ducts of combustion. The exhaust gases preferably pass through 
a regenerator E constructed of perforated plates. A valve cuts 
off communication between the combustion space and the regene- 
rator at the required time, and another valve El cuts off commu- 
nication between the atmosphere and the regenerator, while a 
third valve E2 opens to the compressed air reservoir when neces- 
sary. (Accepted September 9, 1891). 


MISCELLANEOUS. 


14,001. J. A. Wade and J. Cherry, Hornsea, Yorks. 
Apparatus for Dredging and Pumping. (8d. 4 Figs.) 
September 5, 1890.—A tank A is mounted to turn on hollow. 
trunnions working in bearings in the brackets Al. By means of a 
pump B and engine C the tank A is exhausted ; the pump being 
connected to one of the trunnions of the tank A by a pipe B! fur- 
nished with a stuffing-box B?. From the tank a tube D branches 
into the river to be dredged. The tube D is provided with a ball- 
and-socket joint D1, and witha valve E. A handwheel F serves 
to turn a worm F!, which gears with a wormwheel F mounted on 
one of the trunnions of the tank. The rotation of the handwheel 











F brings the tank into position for being emptied. The ex- 
tremities of the tubes descend tothe débris. The vacuum created 
in the tank A serves to draw the solid matters with it; the action 
of the air or other Eee assisting and maintaining the suction. 
The trunnion to which the pipe B! is connected is extended and 
bent upwards inside the tank, so as to prevent solid matter or 
water from being drawn into the pump. In order to preserve the 
vacuum the tube D is sealed by a valve. The suction pipe may 
be furnished with a mouthpiece D* having a harrow G or revolving 
harrows G! for loosening the matter to be dredged. (Accepted 
September 9, 1891). 


14,925. J. H. Parkinson, Manchester. Separating 
Oxygen from ‘Compressed Air. (8d. 5 Figs.) September 
22, 1890.—Retorts B and C are filled with a porous mass of per- 
manganate of potash or soda, which, when sufficiently heated, 
gives off oxygen, becoming reduced to lower oxides of manganese 
and probably free alkali, and which at a temperature of dull 
redness about 550 deg. Cent. in the presence of free oxygen under 
pressure will again combine with or absorb the oxygen. Atmo- 
spheric air is drawn in by the pump H through a perforated inlet 
G, and delivered to a compressor I by which it is forced into the 
purifiers Jand K. The purified air is then forced into the retort 
A, where it is heated to a hightemperature, and from the retort 


A passes into the retort B through the pipe b. In the retort B 
the atmospheric air comes in contact with the heated perman- 
ganate under considerable pressure. The permanganate absorbs 
the oxygen and the nitrogen escapes through a pipe P and back 
pressure valve S. Whilst the air is being fo into the retort 
B the oxygen is being drawn off from the permanganate in the 
retort C by a vacuum pump R, the oxygen passing away through 
the pipe Q, and valves T and U, and pipe 7 to the gasholder. 
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When the operation of forcing in the air to the retort B where 
oxygen is being absorbed and a off oxygen from the retort 
C has been carried on for a sufficient length of time the valve M 
is reversed by the piston-rod 0, and the direction of the current 
of air changed so as to pass into the retort C, the valves T and U 
acting automatically to permit of the oxygen which has been 
absorbed by the arg in the retort B being drawn off. 
(Accepted September 9, 1891). 


17,766. J. Price, Grappenhall, Cheshire. Ma- 
chinery for Dredging and Wranaperting the Material 
Dredged. (8d. 4 Figs.) November 5, 1890.—The material 
is dredged by an ordinary bucket dredger and is delivered on to 
a travelling chain, provided with troughs, running on rollers on 
a girder supported at each end by abarge, pivots being provided 
to allow for unequal motion of the barges. To one end of the 
girder is pivotted a movable jib along which the chain also travels. 
The material can thus be delivered over the bank of the canal 
or river into wagons. (Accepted September 16, 1891). 


18,236. W. Smart, Buxburn, Aberdeenshire. 
Vacuum Boxes for Papermaking Machines. [8d. 10 
Figs.) November 12, 1890.—For the purpose of overcoming the 
friction of the web rubbing against the upper edges of the 
vacuum boxes small tubular rollers are mounted in a horizontal 
plane across and below the wire web carrying the paper at an 
inch or so apart over the vacuum box, and the water is extracted 
by the vacuum in the box down through the spaces between the 
rollers. (Accepted September 16, 1891). 


3953. J. Hopk Llianelly. Machine for Cleaning, 
Rubbing, and F hing Coated Plates. (6d. 3 Figel 
March 5, 1891.—The plate A to be operated upon is first placed in 
a box B, By the revolving action of a drum C, on which are 
fixed a series of tappet brackets D, coming in contact with the 
lever E, pressing the same down, opensthe two doors F and G, 
thus allowing the plate to drop into the jaws of the clips or 
nippers H, which are fixed on raised pieces I secured to drum. 
Immediately the plate dropsinto the clips they are closed by the 
action of the radial cam-ring J acting through rods K and L. The 
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cam-ring may be made to any convenient diameter, or equal to 
distance of Land L, which rods would be lengthened to work 
direct in groove of cam-ring and thus dispense with rodsK. The 
plate is thus firmly gripped by the clips, and is drawn by the 
revolving action of the drum through the bran in the trough M, 
and is then thoroughly cleaned. When the plate arrives on the 
opposite side of the drum C, the radial cam-ring J acts in the 
opposite direction and opens the clips H, thus allowing the plate 
to drop on the inclined table N leading to the finishing rolls. The 
finishing rolls consist of a group of rolls O and P, also of a pair of 
flying rolls Q. (Accepted September 9, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand. 
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LITERATURE. 


The Artillery of the Future and the New Powder. By 
JAMES ATKINSON LoneRIpDGE. London and New York: 
E. and F, N. Spon. 

In this little volume the author continues his in- 
vestigations of the action of smokeless powders with 
reference to the ballistic effects obtainable and the 
pressures within the gun. The work itself is un- 
fortunately too technical for the general reader, 
but the broad outline of the method of calculation 
pursued is simple, and can be easily grasped, while 
the conclusions arrived at should be of the greatest 
possible national interest. Bycalculations analogous 
to those in his ‘‘Internal Ballistics” and in a 
pamphlet on ‘‘ Smokeless Powders” published last 
year, calculations published on the researches of 
Mons. Sarran and tested by the results of experi- 
mental firing with Nobel’s smokeless powder, at 
Essen and a in 1889 and 1890, he obtains 
what may be called, and what is in fact, an indi- 
cator diagram showing the pressure at every point 
within the gun, and the work done upon the shot 
in the same way as the ordinary indicator diagram 
exhibits the pressure in the cylinder of a steam 
engine and the work done upon the piston. 

From such a diagram the velocity and penetra- 
tion of the projectile can be easily calculated, the 
stresses on the gun observed, and the effects of 
variation of capacity of chamber, gravimetric density 
of charge, and length of chase made clear. 

The most striking characteristic of the new 
powders, Nobel’s, the French B N, and the English 
cordite, is their enormously superior force from 24 
to 4 times that of the E X E and brown prismatic 
service powders. To utilise this force in the attain- 
ment of higher velocities and greater peneration, 
in increasing, in fact, the energy developed per 
ton weight of gun, two plans may be adopted. 
Either the capacity of the chamber may be reduced 
and the initial pressure upon the shot increased, or 
the present maximum regulation pressure may be 
maintained further along the gun. By no other 
method can the mean pressure on the shot, or the 
energy developed per ton weight of gun, be in- 
creased. 

Unfortunately neither alternative is applicable to 
the present service guns, for they have not 
sufficient strength to bear either increased initial 
pressures on the breech ends and in the chambers, 
or the continuance of the present initial pressures 
further along the chases. 

Thus Mr. Longridge comes to the conclusion 
that no material increase of ballistic effect can be 
got from the present new type steel guns without 
considerable risk, and that to reap the full advan- 
tage of the characteristic qualities of the new 
powders, it will be necessary to enter upon a fresh 
reconstruction of our ordnance. 

The fundamental principle which he insists on 
as the basis of such reconstruction, is the adoption 
of a high initial pressure, such as 30 tons, instead of 
the present regulation maximum of 174 tons, and 
to illustrate the importance of this principle he goes 
into numerical calculations, which, if correct, are 
incontestible evidence in favour of his views. For 
instance, he compares the present 12-in. Woolwich 
gun Mark V. firing a projectile of 714 1b. with 
2951b. of brown prismatic or E X E. powder, with 
anew high-pressure gun of the same length and 
weight, firing a 900-lb. projectile with 200 lb. of 
Nobel powder, and shows that while the first is 
able to penetrate 22.5in. of iron at the muzzle or 
20.6 in. at 1000 yards, the latter would penetrate 
34 in. at the muzzle and 31.4 in. at 1000 yards. If, 
however, the Woolwich gun, which is 27 ft. 44 in. 
long, were fired with a 900 Ib. shot and 148.7 lb. 
of Nobel powder with an initial pressure of 17} tons, 
the penetration at 1000 yards would be 25.6in., 
but the pressure in the chase would be greater than 
the gun could safely bear. On the other hand, a new 
gun only 20ft. in length firing the same weight 
of charge and shot, but working with an initial 
pressure of 29.65 tons, would pierce 30.7 in. of iron 
at the same distance. 

Nor is this the limit of the advantage to be gained, 
for if, as Mr. Longridge asserts, an 8}-in. gun can 
be constructed to pierce 27.78 in. of iron, thus 
giving a power of penetration 12 per cent. greater 
than the present 12-in. Woolwich gun of 47 tons, 
and only 10 per cent. less than the 13.5-in. gun of 
67 tons, it is clear that such unwieldy monsters as 
the 110-ton guns, and even the 67-ton guns, may be 
abolished in the naval service. 








These are results which we think will startle the 
advocates of low pressures, for it is beyond ques- 
tion that if such guns as Mr. Longridge advocates 
can be produced, the nation which first adopts them 
will confer upon its navy an advantage equal to 
that bestowed upon the Prussians by the needle 
gun in 1866. 

The question is, ‘‘Is Mr. Longridge right, are his 
formule correct, or even approximately correct ?” 
As regards the Nobel powders they have been 
compared and found to agree with experimental 
results of no less than 468 rounds fired from six- 
teen different guns, varying in calibre from 1.97 in. 
to 8.24 in. with projectiles varying from 3.85 lb. to 
308.7 lb. and charges from 0.35 1b. to 48.5 Ib., 
composed of grains ranging from .0395in. to 
0.393 in. in thickness. As regards the French BN 
powder and the English cordite, the author him- 
self admits that the experimental facts in his pos- 
session are too few to form the basis of an inde- 
pendent investigation ; but as the main ingredients 
are probably closely allied to those of Nobel’s 
powder, and the circumstances and results of com- 
bustion, so far as he has been able to ascertain, are 
of a similar character, there can be little doubt that 
the application of his formule to these powders 
will give results approximating nearly to the actual 
facts. Ifso they give cause for serious reflection. 
Mr. Longridge is no visionary enthusiast. His 
conclusions are the result of exact and careful 
calculation, and so far as the questions at issue 
between him and the ordnance authorities have 
been submitted to the test of practical experience, 
he has been proved in the right. 

His plan of strengthening guns with wire has 
proved so far a practical success that sixty of such 
guns are now being made at Woolwich. The 
method he has advocated of securing longitudinal 
strength by fastening the breech plug to the outer 
jacket, instead of to the inner tube, has lately been 
adopted. If, then, two of the three great prin- 
ciples he has laid down have, in spite of years of 
opposition, forced themselves into acceptance, it 
is surely time that the third, namely high initial 
pressure, was brought to the test of practical ex- 
periment, and that his co-operation should be 
secured in carrying out the work. For thirty 
years he has advocated these principles with a per- 
sistency worthy of better treatment than he has 
received, and even now when the correctness of his 
views is beginning in some sort to be recognised, 
he is not even paid the compliment of being con- 
sulted by those who are making use of the fruits of 
hislabour. Truly this is hard to comprehend. 





Dictionnaire d’Electricité et de Magnetisme. Illustré de 
Figures intercalées dans le Texte comprenant les 
Applications aux Sciences, aux Arts et a Industrie & 
rUs e des Electriciens, des Ingenieurs, des Industriels, 
&e. "i JULIEN LEFEVRE, Professeur & l’Ecole de 
Sciences de Nantes. Paris: J. B. Baillitre et Fils. 

It would more accord with English ideas to call 
this book an encyclopzedia, since it describes at con- 
siderable length many of the phenomena and appa- 
ratus with which it deals. It is profusely illus- 
trated, and nearly all the blocks are new. Indeed, 
it is the great merit of the work that it is up to 
date throughout, and is not merely a reproduction 
of ancient text-books. It brings home to the mind 
the numerous developments of electricity to find 
that it requires 1022 quarto pages to deal with 
them in the slight manner which is, of course, all 
that can be expected in a work of this class. The 
alphabetical arrangement naturally involves a cer- 
tain amount of repetition, which can be avoided in 
a book written on a more scientific system, but it 
is very convenient for a certain class of readers who 
do not desire to go deeply into a subject. They can 
turn up the matter they want in a moment, and, 
with this book, gain a very fair idea of its most 
recent developments. To such persons we can 
recommend M. Lefévre’s dictionary, for although 
they will find it somewhat unequal in merit yet it 
is accurate and intelligible. 


The Washington Bridge over the Harlem River at 181st 
Street, New York City. A Description of its Construc- 
tion by Witt1am R. Huron, Chief Engineer. New 
York: Leo Von Rosenberg. [Price 8 dols.] 

The finely illustrated volume just published under 

the above title forms a worthy record of the con- 

struction of the splendid bridge of which it treats. 

This bridge, which connects New York City with 

Westchester county, consists of two main spans of 

510 ft. each and a number of smaller masonry arches 





forming the approach viaducts. The main spans 





consist of six steel arches carrying a roadway 80 ft. 

6 in. wide between parapets, and giving a clear 

headway of 133.5 ft. above mean high water. The 

arches are hinged at the abutments, which consi- 
derably simplifies the calculations required, and 
full details of their construction are given in up- 
wards of 60 lithographed plates and a number of 
fine photo-reproductions. One of the most inte- 
resting features of the construction was the cen- 
tring for the main spans. One of these spans passes 
over two lines of railway, the traffic on which could 
not be interrupted, and the centring had to be 
constructed to permit of the passage of trains. Simi- 
larly in the case of the river span, arrangements had 
to be made for the passage of vessels through the 
centring whilst the work was in progress. Consi- 
derable attention has evidently been paid to the 
esthetic features of the work ; but from this point 
of view it seems a pity that a braced arched rib 
was net adopted in place of the solid web. In the 
original competition both the designs which ob- 
tained the first and second premiums had braced 
ribs ; to our mind their appearance is decidedly 
superior to that of the bridge which has been 
built. We find, moreover, that in the actual design 
this solid web has been regarded as taking the 
shearing strains only, both the direct and bending 
strains being taken by the flanges, sothat its use 
can hardly have resulted in a diminution of weight. 
Still in spite of this there is no doubt that the 
bridge is a very handsome structure. Engineers 
have butseldom an opportunity to adopt the most 
graceful designs for their bridges, as the type of 
structure is generally settled by pecuniary consi- 
derations entirely, and thus though an actual sav- 
ing of weight might result from the use of an arch, 
the heavier and uglier parallel girder may prove 
cheaper to manufacture and erect. When, how- 
ever, the conditions are favourable for an arch or 
suspension bridge, it is a shame to spoil the appear- 
ance by carelessness in details, of which we have a 
couple of shocking examples on the Thames. In 
the case of the Washington Bridge, however, con- 
siderable trouble has been taken in the design of 
these details. The connections of the vertical 
columns with the longitudinals under the roadway 
are nicely rounded off, and the massive ornamental 
parapet greatly adds to the beauty of the structure. 
The foundations of the main piers were put in by 
the pneumatic process, the caissons being built of 
timber. Probably this course was not absolutely 
necessary, but the process was, we are informed, 
adopted with a view to saving time, as being less 
exposed to accidental delays than other methods of 
securing a good foundation. The greatest depth 
reached was 40.6 ft. below high water, and cost of 
the foundation up to high-water mark averaged 

30.6 dols. per cubic yard. 

The get-up of the volume is extremely good, 
both typography and plates being first class, and 
reflecting great credit on the publisher. 
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THE NADRAI AQUEDUCT. 

Tuts big work in connection with the irrigation 
canals of the North-West Provinces of India, was 
opened by Sir Auckland Colvin, the present Lieu- 
tenant-Governor of the North-Western Provinces 
of India, at the end of the year 1889, and, as it is 
one of the largest works of its kind in the world, a 
short account of it may prove interesting to our 
readers. 

The Lower Ganges Canal, whose waters this 
aqueduct carries over the Kali Naddi, was designed 
as an extension of the irrigation scheme of the 
Upper Ganges Canal, conceived and constructed by 








Sir Proby Cantley about the time of the mutiny, 
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and was opened in the year 1876. In the year 
1888-89, the Lower Ganges Canal had 564 miles of 
main line, and 2050 miles of minor distributaries, 
and irrigated 519,022 acres of crops of an estimated 
value of 1,410,041 rupees, equal to 43.4 per cent. 
of the capital expended to that date ; from this it 
will be seen how important a line of irrigation this 
canal constitutes, and how urgent the reconstruc- 
tion of the aqueduct was. Fortunately, while the 
construction of the new aqueduct was going on, 
from 1885 to 1889, the rainfall was exceptionally 
favourable, and the Upper Ganges Canal was able 
thereby to supply that portion of the Lower Ganges 
Canal cut off by the destruction of the aqueduct, 
with the exception of one branch. The new aque- 
duct replaces one of much smaller size, viz., five 
spans of 35 ft., which was damaged by a high flood 
in October, 1884, and completely destroyed by 
another high flood in July, 1885. 

The Kali Naddi, for the greater part of the 
year, is a very insignificant stream some 60 ft. 
in width only, but on the date mentioned it was 
swollen into a river a mile wide and in places 25 ft. 
deep. This flood, which had a catchment area of 
2377 square miles, was calculated to be 132,000 cubic 
feet per second, or about the same as an average 
flood in the Ganges at Futegurh, and nearly thrice 
the volume of the flood of the previous year. 

Between the mornings of the 15th and 16th of 
July, from 12 in. to 18 in. of rain fell over a con- 
siderable portion of the Kali Naddi basin, as much 
as 15 in. in twelve hours being registered in one 

lace. The flood, generated by this enormous rain- 
all, swept down the valley with great rapidity, and 
early on the 17th reached the aqueduct, the water- 
way of which was totally inadequate to pass off so 
enormous a flood, and the water began to pond up 
on the upstream side, till it reached a maximum 
of 14 ft. above the water level on the downstream 
side. The rush of water occasioned by this heading 
up created such a scour that the foundations were 
quickly undermined and the aqueduct collapsed, 
a breach 700 ft. in width being made in the banks 
of the canal. In addition to the destruction of the 
Nadrai Aqueduct all the railway and road bridges 
below it were also destroyed, and many villages 
swept away. 

The annexed Table will enable a comparison to be 
formed between the new Nadrai Aqueduct and the 
Solani Aqueduct on the Upper Ganges Canal, built 
by Sir Proby Cantley in 1852. 


Solani Nadrai 
Aqueduct. Aqueduct. 
River waterway 13,000 sq.ft. 21,000sq. ft. 
Canal a 1,600 ,, 2,080 ., 
Canal discharge 6,780 cubic 4,100 cubic 
ft. per sec. ft. per sec. 
Number of arches and 
spans ... site .. lof 50ft. 15 of 60 ft. 
Width between faces 
of arches : 195 lin. ft. 149 lin. ft. 
Length ... sae yo ASEAN we ab ,310 ,, 
Depth of foundation 
below river bed ; 19 ft. 52 ft. 
Total height of struc- 
ture .. one ‘ 56 ft. 88 ft. 
Cost in rupees ‘ 33 lakhs 444 lakhs 
Time taken in building 7 years 4 years 


The proportion of the foundation to the super- 
structure of the Nadrai Aqueduct can be gathered 
from the fact that three-fourths of the expenditure 
of money and time were consumed by what is now 
hidden below the ground. 

The foundations consist of 268 circular brick 
cylinders or wells, as they are always called in 
India, all sunk 55 ft. below the river bed. There 
are fifteen bays of 60 ft. divided into three 
groups of five each by abutment piers. The abut- 
ment piers consist of a double row of 12-ft. wells 
spaced 2 ft. apart and the ordinary piers of a single 
row of 20-ft. wells similarly spaced. 

The wells are all sunk threugh a stratum of stiff 
yellow clay, averaging 15 ft. tuick, intoa substratum 
of pure sand. The wells are all hearted with 
hydraulic lime concrete filled in by skips, and in 
each pier the wells, by corbelling out the brick- 
work, are joined together for the superstructure of 
the pier. 

Previously to the building of the superstructure 
of the piers several independent wells had been test 
loaded with a weight far in excess of what they 
would finally have to bear, and the settlement was 
so small that the necessity of test loading each of 
the 268 wells was obviated, with the result of a 

vast saving of time and expense. 
The total quantity of well sinking was 15,019 


by hand and steam dredging. It was commenced 
in May, 1886, and completed in May, 1888. The 
arching was commenced in November, 1888, and 
finished in April, 1889. 

The well sinking and arching went on night and 
day, the work being lighted by ten arc lights of 
2500 candle-power each. Now that the aqueduct 
is completed it forms a most striking object in the 
vicinity, and will, we hope, stand to bear witness 
in far distant ages, to the beneficence of British rule 
in India and to the skill of our English engineers. 





i 


on wooden well kerbs laid in situ, at first in short 
lengths of 7 ft., and sunk by Bell’s 2} cubic feet 
sand dredger worked by hand through a nearly 
pure stratum of sand until the kerb rested on the 
clay about 30 ft. below river bed level ; the re- 
maining length of brickwork of 25 ft., with 8 ft. of 
false work, was then added, and in the case of the 
20-ft. wells an additional load of 150-200 tons of 
scrap rails was imposed to force the kerb through 
the stiff clay stratum into the sand below. The 
dredging in and below the clay was performed by 

















The gross quantities of the principal items of | Bell’s 40 cubic feet dredger worked by steam hoists. 


work were : (This dredger is illustrated above.) 
Siasthwork 8.700.000 cubic yards | ~__ Lhe double row of 12-ft. wells in the abutments 
—— "130,000 ? and abutment piers were similarly sunk, and Bell’s 
Concrete ... 40,000 oe '10 cubic feet dredgers worked by steam hoists were 
Brickwork ... 176,000 Ss, ,employed to take them through the clay, but as 
Pitching... 9,260 ‘there was no room for rails additional weight was 
betas enrrevgian 100,000 cubic feet ‘given by an extra length of 10 ft. of false brick- 


The solidity of the great arches and piers and | work. 
the fine sweep of the bastion-like wings all unite| These double rows of wells, only 2 ft. apart, gave 
to give an idea of vast strength and stability, while | much trouble in sinking owing to the tendency of 
the monotony of such a large surface of fagade is | the wells to draw together. The width of 149 ft. 
relieved by the effect of light and shade obtained | between the faces of the arches necessitated three 
by the bold corbelling out over the spandrels to, shifts of the centring in each span ; this was per- 
form a support for a roadway on either side of the formed after a length of archwork had been com- 
canal, and the long horizontal lines of the cornice pleted by lowering the centring by sand boxes on to 
and railings are broken up by a tower at each end trolleys running on three parallel lines of railway, 
and one ateach of the abutment piers. and the whole centring was then dragged forward or 

Our illustrations are from photographs taken shifted to another bay en bloc by a steam hoist. 
during the progress of the work. On the oppo- The upper engraving on page 478 is a panoramic 
site page is given a general view of the well-sink- view of the downstream side of the aqueduct. It 
ing operations in progress, showing the cylinder being the dry season the river is very low and is 
built up to its full length and either ready for only passing through a few of the centre spans. 





lineal feet, or nearly three miles, and was executed 


sinking or being sunk. The wells were built up The lower illustration is a perspective view of the 
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aqueduct from the downstream canal end and look- 
ing up the canal. The engineer by whom the work 
was carried out, was Mr. W. Good, M.I.C.E. 





PROJECTS FOR THE UTILISATION 
OF NIAGARA. 

Tue extended series of articles we published on 
the ‘‘ Utilisation of Niagara” ended on page 236 
of our fifty-first volume with an account of the 
prizes and premiums awarded by the Commission 
to the engineers and engineering firms which had 
submitted designs of acknowledged merit. Since 
then Professor Unwin, the secretary to the Com- 
mission, has issued a short account of each project 
submitted. The magnitude of the schemes and the 
high positions of the candidates for the honour of lay- 
ing out the work, render this pamphlet very interest- 
ing reading, although in the absence of drawings it 
can only give an imperfect idea as regards the 
details of the projects. 

It will be remembered that the problem to be 
solved was the utilisation of a part of the water of 
the Niagara River, which was to be diverted by 
means of a canal and discharged into an under- 
ground tunnel, with a net fall of 140ft. The 
canal provided for a flow of water representing 
125,000 horse-power, which was to be converted 
into mechanical power and transmitted to Cataract 
City (yet unbuilt) within a radius of four miles, 
and to the city of Buffalo, distant about 20 miles. It 
was directed in selecting the methods adopted, atten- 
tion should be given to the requirements of manufac- 
turing cities, of electricity for domestic, street, and 
manufacturing purposes; water for power, domestic, 


Name. Generators. Distribution. 





Cuénod, Sautter, 
and Co., and 
Faesch and Pic- 


Constant potential 
dynamos working 
at 1600 volts, 


Impulse turbines of 
2500 horse-power with 
horizontal shafts 

Ditto Impulse turbines of 
2500 horse-power on 
vertical axes 

Axial flow turbines of 
2500 horse-power on 
horizontal axes 

10,000 horse-power tur- 
bines on vertical 
shafts 


Dynamos working 
at 5000 volts. 


Continuous current 
dynamos working 
at 5000 volts. 
10,600 horse-power 
dynamos giving 
7000 ampéres at 
1000 volts with 
motor trans- 
formers. 
Multiple-stage air 
compressors of 
5000 horse - power 
each. 

Dynamos of 2500 
horse-power giving 


Vigreux and Levy 


Hillairet 
Bouvier 


and 





Popp and Riedler | Axial flow pressure 
| turbines of £000 horse- 
power or turbines 
with vertical axes 
Deacon and Sie- | Inward flow turbines 
mens Brothers | of 2500 horse-power 
| on horizontal axes a constant current 
| of 400 amperes, 
and a pressure up 
to 4500 volts. 
Pearsall .. Air is compressed in 
cylinders by the direct 
action of the water 
ressure to 150 Ib. 
ressure water is also 
supplied in the same 
way. 
Inward flow pressure 
turbines of 3750 horse- 
power on vertical 
shafts 
Partial flow impulse 
turbines of 5000 horse- 
power each on vertical 
axes 
Axial flow pressure 
turbines on vertical 
axes; power varying 
from 2500 to 10,000 
horse-power 
Pressure turbines of: 
2000 horss-power on 
vertical axes 
Pressure turbines of 
2500 horse-power on 
horizontal axes 
Pressure turbines of 
| §000 horse-power on 
| horizontal axes 
Vigreux and | Partial admission tur- 
Feray | bines of 34ft. dia- 
meter and 2503 horse- 
power on horizontal | sure. 
axes Dynamos. 
Pelton wheels o° 4000 {iy compressors. 


Single - acting air 
compressors de- 
livering air at 5} 
atmospheres. 

Alternate current 
dynamos working 
at 336 ampéres and 
10,000 volts. 

Not worked out. 


Lupton and Stur- 
geon 


Ganz and Co. 


Escher, Wyss, and 
Co. 


Rieter and Co, .. 


Cable transmission. 





Direct driven hy- 
draulic pumps giv- 
ing 710 lb. pres- 


Pelton Water- 
Wheel Company | 


Forbes .. 


horse-power on hori- | { Hydraulic pumps. 
zontal axes Dynamos, 
Turbines (not worked | Alternating dyna- 
out) mos of 2000 volts 
with transformere 
to raise the pres- 


sure to 10,000 volts. 

Air compressors 
furnishing air at 
147 Ib. pressure. 


Norwalk Iron | Pelton water - wheels 
WorksCompany of 5000 horse-power 





fire, and manufacturing purposes, and air for power, 
ventilating, and refrigerating. Professor Unwin 
reports that the projects received were probably as 
numerous as could be expected, and many of them 
were worked out with quite extraordinary care and 


completeness. In some cases the descriptive 
memoir alone formed an extensive treatise, and 
contained information of the greatest scientific 
value. Choice was given to the competitors to 
devote themselves to the generation of the power or 
to its distribution, or they could prepare projects 
combining both requirements. 

In the preceding column is a list of the projeets 
received, with slight indications of their nature. 

The bulk of the competitors chose turbines for 
their motors, and many of them elected to use them 
on horizontal axes. This involved placing them in 
chambers excavated in solid rock as near the level 
of the tail-race as practicable. Naturally such 
chambers had to be of large extent to accommodate 
125,000 horse-power of hydraulic and other machi- 
nery, and were in many respects undesirable. A 
few designers preferred horizontal turbines, bring- 
ing their shafts up to the surface, where the elec- 
tric machinery or pumps was to be situated. This 
method involved the difficulty of a heavily loaded 
bearing that might give trouble. This was met in 
various ways; Messrs. Cuénod and Faesch (we 
contract the somewhat lengthy names of the asso- 
ciated firms) find that the weight of the turbine 
with its vertical shaft and flywheel amounts to 
35 tons. To carry this a cylinder and piston is 
formed in the turbine case, and water pressure 
under a head of 1054 ft. admitted to the underside 
of the piston to carry the weight. A collar thrust 
bearing is also formed near the head of the shaft. 
In the enormous turbines of 10,000 horse-power 
of Messrs. Hillairet and Bouvier the weight is sup- 
ported on a pivot partly on an hydraulic piston. 
In the Rieter turbines used in one of the plans 
submitted by Messrs. Popp and Rieter, the weight 
of the shaft is balanced by the pressure on a 
piston formed in the turbine case. In another 
arrangement the flow is upward and thus balances 
the weight. Messrs. Lupton and Sturgeon pro- 
pose to carry the pressure to the underside of 
the wheel, which is constructed to form a kind 
of hydraulic piston, capable of supporting 80 tons. 
Messrs. Ganz suspend the 125 tons that they have 
to provide for from a collar bearing with an 
arrangement for pumping oil between the support- 
ing surfaces, so as to convert it into a fluid bearing. 
An hydraulic piston is also placed in the tail-race 
below the bottom of the shaft. Messrs. Rieter have 
more than one method of balancing the weight on 
the shaft. According to one plan, a piston on 
which the water pressure acts supports the turbine, 
gearing and vertical shaft. The space above the 
piston is in connection with the suction pipe. A 
throttle valve in this connection permits the regu- 
lation of the supporting force of the piston. Accord- 
ing to another plan double turbines are used, one 
discharging upwards and the other downwards. 
The upper turbine is larger than the lower, so that 
the water pressure has an excess of upward pres- 
sure to balance the weight of the shaft and turbine. 
Messrs. Rieter support part of the load on a pivot, 
and part on a piston placed above the turbine. 

The sizes of turbine most generally chosen were 
2500 and 5000 horse-power, but there were except- 
tions, Messrs. Vigreux and Levy, in an alternative 
design, went as far as 5000 and 10,000 horse-power 
in asingle inward flow pressure machine. Messrs. 
Hillairet and Bouvier also proposed to use 10,000 
horse-power impulse turbines with partial admis- 
sion, running at 80 revolutions. Messrs. Riedler 
and Popp proposed 5000 horse-power in one 
machine, as did also Messrs, Lupton and Sturgeon, 
Messrs. Ganz and Co., and Messrs. Escher, Wyss, 
and Co. Messrs. Vigreux and Feray, in order to 
avoid the use of intermediate gearing, made the 
wheels 34 ft. in external diameter, with a speed of 
30 revolutions. The Pelton wheels vary from 
14ft. 6 in. to 21 ft. 6 in. in diameter, with 60 and 
40 revolutions respectively. 

The arrangement of the hydraulic motor was the 
simplest part of the problem, if the word simple 
can be used in relation to such a wonderful and 
extensive undertaking. The chief interest centred 
on the means of transmitting the power, for in that 
lay the chief novelty. Naturally electric plans 
predominated, although there are less data avail- 
able for guiding the designer in this branch 
of science, than with air and water. All the 
chief methods by compressed air, pressure 
water, and by wire rope, were well represented. 
Naturally Messrs. Popp and Riedler, acting on the 
results of the extended experience in Paris, pre- 





pared a plan for the use of Pi tee te air ona very 
large scale. In making this they had not to step 





very far into the unknown so long as they kept to 
moderate pressures and did not propose machines 
of very large size. Further they were able to 
guarantee what results would be gained, and to 
give reliable estimates of the costs and the income. 
Another compressed air scheme was that of Mr. 
Pearsall. This, while very ingenious, had the dis- 
advantage of involving new and untried devices. 
We have already* given an account of a small 
motor of Mr. Pearsall’s, and it does not appear 
that a larger one than 10 horse-power has been 
constructed. According to the project sent in, the 
water is admitted to a series of vertical cylinders, 
necessarily compressing the air in them until it 
escapes through a series of valves into the mains ; 
the cylinders then discharge the water and refill 
with air. The valves are mechanically controlled 
by smadl special air motors. 

Professor Arnold Lupton and Mr. John Stur- 
geon are naturally found on the side of those who 
advocate the use of compressed air, They have 
the experience gained at Birmingham to guide 
them, besides such as can be gleaned from Paris, 
and from this they calculated that, apart from interest 
on capital, air power can be supplied in Buffalo 
for 7 dols. a horse-power per annum. This plan 
needs 34 sets of compressing engines with eight 
cylinders in each. Messrs. Escher, Wyss, and Co. 
concentrated their efforts on the machinery for 
generating the power, and only mentioned inci- 
dentally the means for distributing it. One of these 
included 100 groups of air compressors. Another 
competitor that favoured air pressure was the 
Norwalk Iron Works Company. This firm specitied 
a group of air compressors of 10,000 horse-power, 
having cylinders 66 in. and 39 in. in diameter by 
66 in. stroke, running at 55 revolutions per minute. 
The chief peculiarity of these compressors is the 
use of Corliss intake and delivery valves. The 
pressure is 147 lb. per square inch. The Pelton 
Company provided for electricity, compressed air, 
and pressure water. One motor of 4000 horse-power 
drives service pumps, another of the same size 
drives high-pressure pumps, a third drives air com- 
pressors, and four of 2000 horse-power each drive 
dynamos. This forms a typical group that can be 
repeated as often as necessary to utilise the entire 
power. 

The most complete plan for using high-pressure 
water is that of Messrs. Leon Vigreux and Leon 
Feray, which deals with 50,000 horse-power. The 
remainder of the power is transmitted electrically. 
The pumps have plungers 17}in. in diameter by 
2 ft. 6in. stroke, and deliver at 783 lb. pressure 
into two pipes 24in. in diameter. The accumu- 
lators are loaded by the pressure of the fall of water 
acting on a larger area than the pump water, the 
diameters of the two pistons being 1 ft. 1} in, and 
4ft.3in. The water is distributed by the street 
main of 24 in. diameter. 

The electrical plans naturally exhibited very con- 
siderable diversity of design. It is very unfortu- 
nate that a scheme of this magnitude should have 
come to the front at a time when electricians are 
not in a position to deal with it with confidence. 
Everything points to the likelihood—even to the 
certainty—that electricity will furnish the most 
economical and satisfactory means of transmitting 
the power of Niagara to Buffalo, but just now it 
is very difficult to decide upon the most suitable 
methods to adopt. It would be very annoying if, 
just as the installation was completed, it were 
shown that it might have been laid out to gain a 
higher efficiency at greatly reduced cost. The items 
of interest and depreciation will bulk so largely in 
the annual cost of working that it is most important 
that the first cost should be kept as low as possible. 
Of course the financial stability of the company 
would not be affected by future scientific discoveries, 
provided that they could deliver their power at a 
price that would put steam out of the field. It is 
not likely that any further drains will be allowed 
on the Niagara River, as a second undertaking of 
this kind would probably make a_ perceptible 
decrease in the Falls. The people of the United 
States have shown themselves very broad-minded 
in preserving the beauties of nature from commer- 
ae spoliation, and they are too proud of their share 
in Niagara to allow it to be wantonly spoiled. But 
although the dividends of the shareholders might 
be sure even if a greatly improved method of trans- 
mission were discovered in the near future, yet the 
loss to the community would be no less real. It is 
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quite possible that the commission, under the pre- 
sidency of Sir William Thomson, who are advising 
the company, will advocate delay in the final choice 
as long as possible. It will take a considerable 
time to complete the tunnel for tail water, and 
three or four years’ delay would not be a long 
price to pay to obtain-the best system of trans- 
mission. 

As an illustration of the progress of electrical 
affairs, we may call attention to the fact that none 
of the competitors proposed the use of rotary cur- 
rents which are now attracting so much attention 
at Frankfort, and are so full of promise. Both 
alternate and continuous currents were suggested, 
the latter at pressures far beyond anything of which 
we have any experience, except such as was gained 
in the Creil experiments. In regard to this Messrs. 
Cuénod and Faesch assumed that a difference of 
10,000 volts between the conductors and earth was 
not too much, and that the machines could be 
adequately insulated with oil and porcelain. For 
dynamo machines and motors they limited the 
difference of potential at the terminals to 5000 
volts. Five thousand volts also form the stan- 
dard pressure selected by Messrs. Vigreux and 
Levy. Messrs. Hillairet and Bouvier adopt a more 
moderate pressure—2000 volts—with a current of 
7000 ampéres. All these plans require the use of 
motor transformers to reduce the potential before 
the current is distributed to the consumers. 
Messrs. Deacon and Siemens suggested constant 
current dynamos giving 400 ampéres, with a poten- 
tial depending on the speed. At 195 revolutions 
the potential would be 4500 volts. The method of 
working is thus: One generator is started with 
voltage sufticient to send the full current of 
400 ampéres through the mains. Its speed 
is increased as the resistance increases till it 
has reached full speed. Then a second gene- 
rator is started, and run on closed circuits till 
the current is 400 ampéres ; it is then coupled to 
the trunk main, and its speed increased with the 
load as before. The highest potential will only be 
used when the generators are working at maximum 
output. Messrs. Siemens contend that there is a 
gain of 10 per cent. of economy in the system 
they propose over the parallel system with 
motor transformers, when working with full load. 
Messrs. Ganz are the first on our list to pro- 
pose alternate currents. With Zipernowski ma- 
chines they would go up to 10,000 volts. At 
Buffalo the current would be transformed to 
2000 volts for distribution to consumers. A very 
complete electrical scheme was sent in by Professor 
George Forbes. He proposed to use alternating 
currents of 10,000 volts for Buffalo, and 2000 volts 
for Cataract City, the former pressure being gained 
by the use of transformers. The power would be 
principally utilised by synchronising motors, but in 
some cases low-pressure continuous currents would 
be supplied by motor transformers. 


(Zo be continued.) 





THE COLUMBIAN EXPOSITION. 
THE Royal Commission appointing the Council 
of the Society of Arts to represent the British 
Government at the World’s Fair of 1893, was 
gazetted on Tuesday, September 1 last, and the 
first meeting of the Commissioners was held on the 
Thursday following ; at this meeting the secretary 
of the Society of Arts, Sir Henry Wood, was ap- 
pointed secretary of the Commission, and he 
was requested to proceed with as little delay as 
possible to Chicago. By the desire of the Com- 
missioners he was accompanied by one of their 
number, Mr. James Dredge, and both gentlemen 
left England on September 5. 

The appointment of the Council of the Society of 
Arts to represent British interests at Chicago has 
met with very general satisfaction, it being fully 
recognised that this body is a highly representative 
one ; that it has had a large experience of inter- 
national exhibitions, with which its modern history 
hasbeen so closely connected since 1851, and that the 
successful performance by the Council of the high 
mission intrusted to them will reflect permanent 
credit upon the Society of Arts. There is, there- 
fore, every reason to expect that so far as it is pos- 
sible to uphold the reputation of Great Britain 
among the nations at the Columbian Exposition, 
the Royal Commission may be safely trusted with 
the task. 

The following is a complete list of the Council 
constituting the Commission, and it will be seen to 


fully bear out our statement as to the influential 
and representative character of the body : 


H.R.H. THE PRINCE OF WALES, K.G., President of the Society. 
Tue ATTORNEY-GENERAL, M.P., 
of the Council. 


Sir FREDERICK BRAMWELL, Bart., D.C.L., F.R.S., Vice-President 
and Deputy Chairman of the Council. 


H.R.H. the Duke of Edinburgh, 
K.G., Vice-Pres. 

H.R.H. the Duke of Clarence 
and Avondale, K.G., Vice- 
Pres. 

Sir Frederick Abel, K.C.B., 
D.C.L., D.Se., Vice-Pres. 

The Duke of Abercorn, C.B., 
Vice-Pres. 

William Anderson, M. Inst. C.E., 
Vice-Pres. 

Sir Francis Dillon Bell, 
K.C.M.G., C.B., Vice-Pres. 

Sir George Birdwood, K.C I.E., 
C.S.1, LL.D., M.D., Vice- 


Pres. 

Sir Edward Birkbeck, Bart., 
M.P., Vice-Pres. 

Major-General Sir Owen Tudor 
Burne, K.C.S.1., C.1.E., Vice- 
Pres. 

Michael Carteighe. 

R. Brudenell Carter, F.R.C.S., 
Vice-Pres. 

Lord Alfred S. Churchill, Vice- 
Pres. 

B. Francis Cobb, Treasurer. 

Sir Philip Cunliffe - Owen, 
K.C.B., K.C.M.G., C.LE., 
Vice-Pres. 


Vice-President and Chairman 


Major-General J. F. D. Don- 
nelly, C.B., Vice-Pres 

Sir James N. Douglass, F.R.S. 

Sir Henry Doulton, Vice-Pres. 

James Dredge. 

Francis Elgar, LL.D. 

James Staats Forbes, Vice-Pres. 

Sir Douglas Galton, K.C.B., 
D.O.L., F.R.S., Vice-Pres. 

Thomas Hawksley, F.R.S., 
Vice-Pres. 

Alexander B. W. Kennedy, 


F.R.S. 
Charles Malcolm Kennedy, O.B. 
John Biddulph Martin. 
George Matthey, F.R.S, 
John Fletcher Moulton, Q.C., 
F.R.S. 


General the Right Hon. Sir 
Henry F. Ponsonby, G.C.B., 
Vice-Pres. 

Wyndham §. Portal, Vice-Pres, 

William Henry Preece, F.R.S. 

Sir Robert Rawlinson, K.C.B., 
Vice-Pres. 

William Chandler Roberts- 
Austen, C.B. 

Sir Owen Roberts, M.A., F.S.A., 
Treasurer. 

Sir Saul Samuel, K.C.M.G., C.B. 











Professor James Dewar, M.A., 
F.R.S., Vice-Pres, 


As regards the secretary of the Commission, the 
name of Sir Henry Trueman Wood is so well and 
favourably known in connection with exhibition 
work, as to call for no indorsement from us. 

The time for the official visit was well chosen ; 
the American National Commission had com- 
pleted a very successful European tour and 
had aroused a considerable interest on the Con- 
tinent ; the Imperial German Commissioner 
was to return with them to Chicago to ar- 
range for space, and the representative from Den- 
mark was to follow ina few days; France, while 
expressing profound sympathy in the undertaking, 
postponed for a short time the despatch of an 
official, and Russia had declared her intention of 
acting promptly. The American Commissioners 
had in fact done their work very thoroughly, and 
the interest of the leading European nationalities 
was aroused; this country had—as it was her 
pleasant right to do—taken the lead in Europe in 
active sympathy and co-operation, and it was well 
for every reason that what had been already ac- 
complished, should be followed by further action 
which would belikely to secure the interests of British 
manufacturers, and at the same time which would 
possibly render an active service by the Exposition 
Executive, not only from example, but by the 
exchange of opinions and advice. It is not too 
much to say that these anticipations have been fully 
realised, and that thanks to the generous and 
broad-minded manner in which all the requests 
made by the Royal Commission have been ac- 
corded, those manufacturers who feel inclined to 
be present at the Chicago Exposition may go there 
with a full certainty of being generously treated. 

We shall in the course of future articles explain 
the foreign policy of the Exposition authorities as 
decided upon in the course of their numerous con- 
ferences with the representatives of the Royal 
Commission during their recent visit; and we 
shall endeavour to arrive at some conclusion that 
may serve as a useful guide to help manufacturers 
in their decision as to whether they should exhibit 
or not. For the present, however, we intend to 
confine ourselves to a description of the actual plan 
of the Exhibition as finally decided on, oa as 
being carried out ; and to the progress that has 
been made up to the present time. In the first 
place it will be useful to remove an erroneous but 
very general impression that the Columbian Exhi- 
bition is a private venture of an enterprising city, 
rather than the serious undertaking of a great 
nation. This mistake cannot be too quickly cor- 
rected ; it is true that the city of Chicago is re- 
sponsible for the successful completion, and the 
satisfactory organisation of the work, and that she 
has to provide the vast sums necessary for the 
completion of the Exhibition. This is the price she 
has to pay for the arduous honour of being the 
chosen city of the nation. But the Exhibition is 
essentially a Government undertaking, and the 
progress made at Chicago is carefully and critically 
watched at Washington; the policy of the Executive 


scheme grows in magnitude, in importance, and in 
international interest, so does the surveillance of 
the central Government appear to increase. 

And as there can be no reasonable doubt that 
the energy and enterprise of the Chicago people 
will overcome all the difficulties of the undertaking, 
or that foreign interest and co-operation will be 
thorough and practical, so it may be safely assumed 
that the Government at Washington will make full 
use of the powers granted them by Congress and 
will take afar more active part in the Exhibition 
than they originally contemplated. Woreign exhi- 
bitors may therefore feel assured that they will not 
be dealing with a private, oreven witha municipal 
body, seeking profit as well as honour, but with 
the representatives of a great power in the first 
place, and with an executive determined at all costs 
to do honour to their trust in the second. 

The control of the Exhibition is vested in two 
bodies—the one appointed by the National Govern- 
ment, the other by the city of Chicago. The functions 
of these two bodies are distinct, but they appear 
necessarily to overlap here and there ; we may be, 
however, permitted to remark, that there seems to 
be a remarkable absence of the friction which it 
might reasonably be supposed would attend a two- 
fold directorate. The National Commission was 
formed by Congress of two members of Congress 
from every State, one being an active member and 
the other held in reserve. This body was evidently 
too large to be manageable, even if its constituent 
units were not scattered throughout the Union, and 
its power was vested in the hands of a very small 
number of the whole body ; these representatives, 
together with a few members of the local Corpora- 
tion, constitute the so-called Board of Control, which 
can be called upon to meet whenever it is 
thought desirable, and whose decisions are final 
on all subjects brought before it for considera- 
tion ; the total strength of this Board is sixteen, 
eight being members of the National Commission 
and eight members of the Corporation. The National 
Commission is represented permanently by Colonel 
George R. Davis, who occupies the position of 
Director-General, and who is empowered to ad- 
minister the official duties of the Government, as 
defined in the Act of Congress. These powers 
are briefly as follows: The approval of the site, 
and of the financial position of the Exposition 
Directorate ; the allotment of space to home and 
foreign exhibitors ; the nature and detail of classi- 
fication ; the appointment of juries, and the decision 
of the plan on which such juries shall do their work; 
the control of the women’s exhibit; the approval 
of plans ; and the indorsement of admission fees, 
concessions, sales of privileges, &c. The Commis- 
sion has also to report from time to time upon the 
progress of the Exhibition, and it will remain in 
existence till January, 1898, a date which will 
allow a full margin for dealing with the volu- 
minous records of the Exhibition which it is 
expected will be prepared. As for the Corporation 
on which the actual responsibility of the Exposi- 
tion falls, it is composed of the most prominent and 
active citizens of Chicago. The principal officers 
are: W. T. Baker, President ; T. B. Bryan and 
Potter Palmer, vice-presidents; Benjamin Butter- 
worth, secretary and solicitor-general; J. H. 
Kingwill, assistant secretary; A. F. Seeberger, 
treasurer; W. K. Ackerman, auditor; and E, 
E. Jaycox, traffic manager. Of course, there are 
a number of working committees, the chief of 
which is the Executive, comprising sixteen mem- 
hers; the Standing Committees are those of 
Finance ; Grounds and Buildings; Legislation ; 
Agriculture ; Mines, Mining, and Forestry ; Press 
and Printing ; Transportation ; Fine Arts ; Liberal 
Arts ; Electricity ; Manufactures and Machinery ; 
Ways and Means; Foreign Exhibits; and Cere- 
monies. These committees are all composed of 
members of the Board of Directors of the World’s 
Fair. In addition to the foregoing is the separate 
body of Lady Managers under the presidency of 
Mrs. Potter Palmer; this Board only controls 
the Women’s Building. Then there is the World’s 
Congress Auxiliary, | am in hand the Congress 
work proposed for 1893, and there are the fifteen 
departments of the Exposition each with its own 
head, and under the control of the Director- 
General. Finally there is the Bureau of Con- 
struction, the Board of Architects, and the Medical 
Bureau, coming under the Executive Committee. 
This apparently complex organisation is rather 
confusing, though it is well understood, and seems 





is closely scrutinised ; and as time goes on and the 





satisfactory enough in its operation. For general 
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purposes it is enough to remember that while on 
the one hand, the Chicago Corporation controls the 
ways and means, and the grounds and buildings, 
foreign exhibits, &c., the Government through its 
representation has charge of allotments of space, 
installation and jury work. Independently of all 
this there is the Government exhibit placed in the 
hands of the various executive departments, and 
the Smithsonian Institution, the United States 
Fish Commission, &c., while above all is the watch- 
ful guardianship of the Customs to protect the tariff 
interests of the country. 

Naturally at the present time the most important 
branches of the management are the Bureau of 
Construction, under the charge of Mr. B. H. 
Burnham, while Messrs. F. L. Olmsted and Co. 





are the landscape architects ; and the department 
of groups under Colonel Davis. There are, as 
above stated, fifteen of these groups, of which four- 
teen have to do with arranging the contents of the 
Exhibition. Group A refers to Agriculture, Food 
and Food Products, Farming Machinery, and Ap- 
pliances. Group B is for Horticulture. Group C, 
Live Stock. Group D, Fish, Fishing, Fish Products, 
and Apparatus for Fishing. Group E, Mines, 
Mining, and Metallurgy. Group F, Machinery. 
Group G, Transportation Exhibits, Railways, 
Vessels, and Vehicles. Group H, Manufactures. 


Group J, Electricity and Electrical Appliances. | 


| and the Drama. Group M, Ethnology, Archzeology, 
| Progress of Labour and Invention, Isolated and 
Collective Exhibits. Group N, Forestry and Forest 
Products. Group P, Foreign Affairs. The 
|fifteenth department is established rather for 
|making known the Exhibition, and is called the 
Department of Publicity and Promotion. 

The responsibility of construction falls wholly 
upon Mr. Burnham, who is assisted by a large and 
very able staff. With him are associated Messrs. 
Olmsted and Co., famous throughout America as 
| landscape gardeners, and whose skill is evidenced 
in Central Park, New York, the park of Buffalo, 


Group K, Fine Arts, Pictorial, Plastic, and Deco-| the various parks of Chicago, and many others. 
rative Arts. Group L, Liberal Arts, Education, | That their work will be no sinecure will be appa- 
Engineering, Public Works, Architecture, Music | rent from the fact that they have to convert a waste 
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tract of some 400 acres into a park that will satisfy 
the critical taste of American visitors, between the 
Samra time and the spring of 1893. Of Mr. 
3urnham’s heavy task we hope to give some ade- 
quate idea by a detailed description of the buildings 
he has designed, and all of which are in progress. 
The plan we publish on page 471 shows the form 
and extent of the grounds on which the build- 
ings will stand. They are nearly 700 acres 
in extent, and only a small part at the northern 
end has been reclaimed and finished ; the remainder 
is of the peculiar sandy soil overlying the clay bed 
that prevails at this part of the shore of Lake 
Michigan, covered with a thin layer of top soil, 
that has been removed for subsequent restoration. 
A year ago the contemplated site of the Exposition 
was far larger. Then it had been decided that 
Washington Park, of about 400 acres and a mile 
away from Jackson, should be utilised, and that a 
large area on the lake front, near the centre of the 
town, should be reserved for the Art, and a few 
other, buildings. But it was found that Jackson 
Park was large enough for the most enthusiastic 
advocate of the Fair, though it should be added 
that a strip of ground a mile long, and 600 ft. wide, 
joining Jackson and Washington Parks, should be 
included, for a special purpose to be referred to 
later on. Then insurmountable obstacles stood in 
the way of acquiring the ground on the lake front ; 
and great opposition was raised against the dual 
site, which it was urged would certainly attract the 
bulk of visitors in the evening to the detriment of 
the Jackson Park portion of the Fair. So finally 
it was decided that all should be included within 
one continuous fence, and the plan shows clearly 
to what good purpose the space has been laid out. 
Jackson Park is situated some six miles south of 
the centre of the city. As will be seen from the 
plan, the park is bounded on the north by Fifty- 
sixth-street, on the south by Sixty-seventh-street, 
on the west by Stoney Island Avenue, and on the 
east by Lake Michigan. The presence of this vast 
sheet of water lends a peculiar charm to the site, 
which, it must be acknowledged, has more natural 
advantages than has been the case with any previous 
International Exhibition. The presence of the 


water, too, will result in the introduction of an 
entirely novel feature, that of a series of aquatic 
en and of naval exhibits, to which all nations 


feeling disposed to do so, can contribute vessels 
of considerable size, the draught of water on the 
canals leading to the lake, rendering this possible. 
On the lake, too, will appear the reproduction of 
the fleet of Columbus, which is now being recon- 
structed from authentic sources. The area of the 
park is practically level, but the excavations on a 
part of the foreshore, and those of the landscape 
gardener, have furnished enough material to raise 
the ground, where necessary, for producing a de- 
corative effect, and the monotony ot uniform level 
ground will be entirely avoided. The shape of the 
inclosure is approximately triangular, the base of 
the triangle being the southern boundary of Sixty- 
seventh-street ; the lake shore curves back to the 
northern limit (Fifty-sixth-street), which is parallel 
to the southern, and only about 1800 ft. in length. 
=e ean boundary runs almost due north and 
south, 

The great central feature of the Exposition will 
he a grand avenue nearly 2000 ft. in length, extend- 
ing westward from the lake, and at right angles to 
the shore. A pier 1000 ft. long, with a T-shaped 
head of similar length, forms an extension of the 
avenue. On the pier head, cafés will be erected, 
and the water area inclosed by the pier will form 
the Exhibition space for small craft. In the middle 
of the grand avenue, and extending for its whole 
length, will be a great basin, direct communication 
being established between it and the lake, although 
the connectivn is dissimulated from above by a 
semicircular mole carried on wide arches, and en- 
riched with thirteen columns, vach supporting the 
device of one of the original thirteen States of the 
Union. At the inner or western end of the basin 
will be « monumental fountain, emblematic of the 
Republic. Near the same end of this basin two 
canals are taken from it at right angles. The 
southern branch is only of small extent, and ter- 
minates opposite a colonnade, to be referred to 
hereafter. The northern canal, after a short course 
between formal and parallel terraces, widens out 
into a lagoon of irregular form, occupying the 
central part of the grounds, and in which is a large 
and picturesquely wooded island. Near the south 
end a sinuous outlet from the lagoon finds its way 





into the lake, and, quite at the northern extremity, 
another outlet widens into a small lake, between 
the Art Gallery and the Illinois State Building. 

Returning to the basin from which this large 
water system will be supplied, it should be re- 
marked that its sloping banks will be grassed and 
terraced, and that numerous landing stairs will be 
provided to accommodate the heavy traffic from 
the electric boats, which are to ply incessantly. 
The highest terrace on each side of the basin will 
correspond with the floor level of the buildings. 
The most important of these are as follows: On 
the north side, and facing the lake, is the building 
of Manufactures and Liberal Arts. This will be 
essentially the monumental structure at Jackson 
Park. It will be, approximately, 1700 ft. long and 
800 ft. wide, with a great hall more than 1600 ft. 
in length, and 368 ft. wide. The architect of this 
magnificent building—-so far as the exterior is con- 
cerned—is Mr. George B. Post, of New York; a 
good idea of the front facing the lake is shown on 
page 470; the sketch also shows the position of 
the columns standing at the lake end of the basin. 
All the constructive work is done under the super- 
intendence of Mr. Burnham, and a section of the 
building is shown on the same page as the per- 
spective view. Originally it was intended that it 
should consist only of the outer spans, inclosing a 
rectangular space, in the centre of which was to be 
a vast dome 370 ft. in diameter; but it was found 
that the space occupied by the inner courts in this 
arrangement could not be spared, and the whole 
area is now to be roofed in. This will be done bya 
single span 368 ft. wide, and 208 ft. in height. The 
span is about the same as that of the Machinery Hall 
at the Paris Exhibition 1889, but the height is 61 ft. 
more, and the length of the hall is much greater. 
The section shows the Paris Machinery Hall in 
dotted lines, and enables a comparison to be made. 
The side spans that surround this vast roof are 
52 ft. 3in., 107 ft. 9in., and 46 ft. wide; the 
clear height of the largest span béing 97 ft. The 
smaller spans will be broken by upper galleries, 
about 25 ft. above the ground. As there will be 
more than a mile of upper galleries in this build- 
ing, the accommodation for exhibits will be largely 
increased by them. 

The covered floor space of the building will be 
nearly 1,500,000 square feet ; an area insufficient 
to meet the demands already made. It was the 
intention to devote considerable space at one end 
of this vast building to an anthropological collec- 
tion. It is likely, however, that this collection 
and others which have little or no commercial im- 
portance, will be disposed in the galleries, which 
will be easily accessible by elevators and staircases. 

The great girders of the main roof will be placed 
50 ft. apart, and projecting galleries of that length, 
and about 25.ft. from the floor, will occupy the space 
between the girders at that level. These galleries, 
giving upon the great Central Hall, will not be 
used for exhibits, but will be reserved for the con- 
venience of visitors. 

A broad strip of ground lies between the eastern 
front of the Industrial Building and the lake. This 
space will probably be occupied with small cafés. 
We shall, in an early number, give detailed draw- 
ings of this interesting structure. 


(To be continued.) 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market showed 
rather more strength last Thursday, partly in consequence 
of the reported booking of some few orders for manu- 
factured iron and steel. Scotch store iron, however, did 
not seem to be wanted by brokers, and no transactions 
took place. Buyers still continued at 47s. per ton cash, 
but sellers increased their demands by #4. to 1d. above 
buyers’ quotations. There were several transactions in 
Cleveland and hematite iron, amounting in all to 2000 or 
3000 tons. Prices were harder, Cleveland being 24d. up, and 
hematite iron 2d. per ton higher. At the close the settle- 
— were—Scotch iron, 47s. per ton ; Cleveland, 
40s. 3d. ; hematite iron, 49s. 3d. perton. There was also 
a firmer tone in the market on Friday, and ironmasters 
were reported to be doing a large amount of business in 
their special brands. The market was again without a 
single transaction in Scotch warrants, but buyers re- 
mained ready at 47s. per ton, while sellers, however, 
added another 4d. per ton to their demands, the top 
quotation being 47s. 14d. per ton. Only one transaction 
in Cleveland iron was reported, at 3d. per ton over 
the previous day’s closing price. Hematite iron was 
fairly active, and, although not closing at the best, showed 
a gain of 1d. per ton. he settlement prices at the 
close were—Scotch iron, 47s. per ton ; Cleveland, 40s. 6d.; 
hematite iron, 49s. 44d. The tone of the market became 
flat on Monday, and the close came without a single 





transaction being reported in respect of Scotch iron, for 
which no demand seemed to exist. Buyers remained at 
47s. per ton, and sellers showed a disposition to meet 
their ideas as to price; but still the decline which they 
made was too alight to result in business. A considerable 
amount of business was done in the afternoon in Cleve- 
land and hematite warrants, but prices were lower. The 
former had adrop of 5d. of last week’s advance, and 
hematite iron declined 7d. per ton, to 48s. 9d. per 
ton buyers, or only 1s. 9d. per ton above the price 
of tch warrant iron. It is about six weeks since 
the price of hematite iron was below 49s. per ton, 
while at the middle of September it touched 50s. 104d., 
and in May 58s. 9d. per ton. Yesterday forenoon there 
was a depressed —— im the iron market, and quota- 
tions opened weak. In the afternoon there was more 
inclination to buy, and prices became stronger. Two 
transactions took place in Scotch iron at 47s. per ton cash, 
and the closing quotation showed no change from that of 
Monday. The price of Cleveland iron went down 3d. 
per ton, but recovered one-half of that decline. Hema- 
tite iron opened 1d. per ton lower, but improved, and 
closed with a recovery of 2}d. on Monday’s drop of 8d. 
per ton. At the close the settlement prices were— 
Scotch iron, 47s. per ton; Cleveland, 40s.; hematite 
iron, 49s. per ton. The market was very quiet this 
forenoon. No business was done either in Scotch 
or Cleveland iron. Hematite iron fetched 14d. more per 
ton than last night’s finishing price. Business was done 
in the afternoon in Scotch warrants at 47s. 04d. per ton 
cash, in Cleveland warrants at 40s. 24d. per ton one 
month, and in hematite iron at 49s. 14d., the latter show- 
ing an improvement of 1d. per ton on the day. The 
settlement prices at the close were—Scotch iron, 47s. per 
ton; Cleveland, 40s.; hematite iron, 49s. per ton. The 
following are a few of the prices of No. 1 iron, 
makers’ special brands: Gartsherrie, Summerlee, Lang- 
loan, and Calder, 57s. per ton; Coltness, 57s. 6d. ; 
Glengarnock (shipped at Ardrossan), 57s. ; Shotts 
(shipped at Leith), 58s. 6d. ; Carron (shipped at Grange- 
cae, 61s. per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 6338 tons, 
as compared with 8792 tons in the corresponding week 
of last year. They included 240 tons for the United 
States, 1490 tons for Canada, 266 tons for India, 
150 tons for France, 110 tons for Italy, 440 tons 
for Germany, 325 tons for Holland, 120 tons for 
Spain and Portugal, 260 tons for China and Japan, 
smaller quantities for other countries, and 2723 tons 
coastwise. There are now 76 blast furnaces in actual 
operation against six at this time last year. Ordinary 
iron is being made in 54 furnaces, 16 are making hematite 
iron, five are making basic iron, and one at Coltness Iron 
Works is making ferro-manganese. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 499,127 tons yesterday afternoon, as compared with 
499,217 tons yesterday week, thus showing for the week 
a decrease amounting to 90 tons. 


Shotts Iron Company.—The chief feature in iron and 
coal shares in the Glasgow market during the past few 
days was an advance last Friday of 5/. in the Shotts Iron 
Company’s shares, making a rise over the week of 201. 
The shares are 100/. fully paid, and they stood nominally 
at 25l. for some time, until at the “ee of last week 
they suddenly began to advance. itherto the market 
for Shotts shares has been very narrow, and a move- 
ment either by buyers or sellers is apt to produce 
a considerable change in price. But the advance 
on the present occasion is said to be due to an im- 
—— in the company’s affairs. The company was 
ounded in 1801, and bene rng by Act of Parlia- 
ment in 1871. The capital is 299,210/. ordinary and 
55307. in 5 per cent. preference shares, and there are 
mortgage loans amounting to 178,432/. There has been 
no dividend on the ordinary stock for sixteen years, and 
the preference shareholders have also frequently missed 
payment. The company was involved in great loss by a 
serious accident that occasioned much loss of life at its 
Mauricewood Colliery. For the year ending June 30, 
1890, there was a debit balance of 14,069/. Of late, it is 
understood, the company has been making excellent 
returns from its cannel coal, and it has also obtained a 
new source of revenue in the letting to a separate com- 
pany of the privilege to utilise the waste products from 
the blast furnaces. The report for 1890-1 was issued 
fully a month ago, and the year’s income amounted to 
13,8241., of which 8159/7. was absorbed by interest on loans, 
and 3420/7. by general charges, and the debit balance was 
reduced to 11,825/. 


The Coal Trade.—The tone of the coal market to-day 
was steady. Large though it be, the output is being 
absorbed, and the prices are maintained for shipping 
coals. While the advance of 1s. per ton which was made 
by a number of coalmasters at the beginning of this month 
may be maintained for the very finest qualities, that is by 
no means the case for good second qualities, which are 
easier. For a long time dross has been difficult to sell, 
but the demand is now improving, and the price is a 
little firmer. To-day’s prices at Glasgow Harbour are as 
follows : Pet rT 

.0.b. per Ton. 
a. ja. wh 
Splint 
ain coal ... 
Steam 
all ... oes roe 
This week’ report from Ayrshire states that owing to 
the stormy weather of last week the clearances of coal 
from the various ports were considerably under the 
average. There is alarge quantity of coal waiting favour- 
able weather for shipment. No movement of any extent 
is showing itself in prices, although there is, asin Lanark- 
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shire, an improvement in respect of dross. The current 
f.o.b. prices are: House coal, 8s. 6d. to 9s. per ton ; steam 
coal, 8s. to 8s, 6d. ; triping, 6s. ; and dross, 3s. 9d. to 4s. 
per ton. 


Stecl Trade.—The feeling in the steel trade has become 
distinctly more hopeful during the past week or ten days. 
Ship-plates have n reported in better demand, and 
there is said to be rather more business passing in boiler 
plates. Makers of the former are very firm at 6/. 10s. per 
ton, and some of them have been asking 2s. 6d. per ton 
additional, and they seem to think that the rise is not 
ended. 


Contract for Locomotive Engincs.—It is stated to-day 
that Messrs. Sharp, Stewart, and Co., of the Atlas Loco- 
motive Lp gr ny Works, Springburn, Glasgow, have 
obtained an order from the Midland Railway Company 
to supply 40 locomotive engines and tenders. 


Shipbuilding Contracts.—The Glasgow and South- 
Western Railway Company have placed the contract 
for the swift passenger steamer which is wanted for 
the Ardrossan and Arran service with Messrs. J. and 
G. Thomson, Clydebank. She is to be a 19-knot 
boat. The same company have also placed a contract for 
a second steamer for their Rothesay trade with Messrs. 
Napier, Shanks, and Bell, of Yoker. It is said that she 
will be a duplicate of the well-known Lorna Doone, which 
was built last year for the Bristol Channel service. 
Messrs Rogers and Co., of Glasgow, have contracted with 
Messrs. Charles Connell and Co., shipbuilders, White- 
inch, for two first-class sailing ships, each having a carry- 
ing capacity for 3700 tons of deadweight. Messrs. 
Gourlay Brothers, Dundee, have contracted to build for 
Messrs. William Thomson and Son, of the same port, a 
large powerful steamer of about 5000 tons burden. She 
is to be built specially for the Transatlantic cattle trade, 
and as to design, equipment, and speed alike, she will be 
considerably in advance of any steamers engaged in 
carrying cattle from Canada to the east coast. An order 
for an iron sailing barque to carry 600 tons, and to class 
100 Al at Lloyd’s, with full output for trading in the 
East Indies, has been placed with Messrs. Cumming and 
Ellis, Inverkeithing, the owners being Messrs. J. C. 
Peacock and Co., Glasgow. 


North British Railway Company’s Policy at Kirkcaldy. 
—It has been reported in Kirkcaldy, on good authority, 
that there is now every prospect of the North British 
Railway Company acquiring the new Kirkcaldy and Dis- 
trict Railway, and that it is the intention of the compan 
not only to complete the railway so far, but also to finis 
the dock at Seafield, and further, that they intend laying 
down a line of railway along the Sands Road, where they 
propose to erect a station. 


Glasgow and South-Western Railway Schemes.—It is re- 
ported to-day that the Glasgow and South-Western Rail- 
way Company have decided upon certain active Parlia- 
mentary measures for next session, among which are a 
new line down the Brisbane Valley to Largs, and an inva- 
sion of the Caledonian territory at Lesmahagow, which 
would bring the Lanarkshire coal direct to their Ayrshire 
ports. 

New Route to the West Highlands.—In view of the West 
Highland mail contract being thrown open to public com- 
petition next March, there is every prospect, it is said, of 
a new route being opened up to the West Highlands. 
The proposal is to start a new fleet of steamers for Oban 
in connection with the Callander and Oban Railway, 
which is managed by the Caledonian Railway Company. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday the market was 
pretty well attended, but the amount of business was 
not large. Buyers were very indifferent about placing 
orders, and quotations were rather easier than when we 
last reported. The — figure for prompt f.o.b. de- 
livery of No. 3g.m.b. Cleveland pig iron was 40s., and 
business was done at that price, but one or two pur- 
chasers were not disposed to buy at above 39s. 9d. Sellers, 
however, could not be found at the latter figure. 
Makers, all of whom are pretty well sold, would not 
quote under 40s. 3d. for early delivery of No. 3, and one or 
two firms held out for 40s. 6d. No. 4 foundry, which con- 
tinues very scarce, was not obtainable under 39s. 3d., and 
grey forge was firm at 37s. 3d. Middlesbrough warrants 
opened at 39s. 10d., but closed rather better at 393, 114d. 
cash buyers. To-day the market was very quiet. No. 3 
was quoted 40s., and Middlesbrough warrants were 
40s. cash, but the figures were just about nominal, ex- 
ceedingly little business being done. The hematite 
pig iron trade keeps steady. It is still very diffi- 
cult indeed to secure local brands for early de- 
livery and mixed numbers of makers’ iron are still 
about 50s. for delivery in a month. In Spanish ore a 
good business is being done, and prices are, if anything, 
a shade stiffer than they were a week ago. Rubio is 
13s. 3d. to 13s. 6d. per ton ex ship Tees, business having 
been done at both these figures. i 


_ Manufactured Iron and Steel.-—-In these two important 
industries there is little new to report. Quotations are 
not quotably altered, but they are, if anything, a shade 
weaker than when we last reported. Very few new 
orders come to hand, but producers have a fair number 
of contracts booked, and they will not, as a rule, reduce 
quotations, but it is reported that one or two contracts 
have been accepted Saw the ruling figures. Common 
ron bars are quoted 5/. 10s. to 5l. 12s. 6d.; iron ship- 
plates, 5/. 10s.; iron ship angles, 5/. 5s.; steel ship-plates, 
61.; and steel ship angles, 5/. 15s. to 5/. 17s. 6d., all less 





the customary 2} per cent. discount for cash. The steel 
rail departments are only poorly employed and prices are 
weak. For heavy sections 4/. to 4/. 2s. 6d. is still the 
figure at makers’ works. 


The Projected New Shipyard at Hartlepool.—At yester- 
day’s meeting of the Hartlepool Port and Harbour Com- 
missioners, presided over by Sir William Gray, the 
application recently made to the Woods and Forests 
Department by a syndicate at Hartlepool for permission 
to utilise a portion of the foreshore on the Hartlepool 
side of the Middleton channel for the purpose of a ship- 
yard for the construction of small vessels, was again under 
consideration. The engineer (Mr. W. Belk) reported that he 
had inspected the proposed site, the extent of which was 
about 2500 square yards, and found that there would be a 
projection intothe channel of 125 ft. from high-water mark, 
or 45 ft. from the end of the west tower of the ferry. This 
would seriously impede dredging operations in the 
channel, and he could not, in consequence, recommend 
the Commissioners to give their sanction to the project. 
Ultimately the matter was referred to the committee. 


The Fuel Trade.—There is not much alteration in the 
fuel trade. On Newcastle Exchange best Northumbrian 
steam coal is 11s. to 11s. 3d. f.o.b., and small steam is 
steadier at 4s. Coke continues firm. Gvod qualities are 
now 13s. 6d. delivered at blast furnaces here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—There is a further stiffening in the 

rices of manufactured iron and steel, in the former bar 

‘ing principally in demand. Large orders are on hand 
for all classes of railway material, first-class engine tyres 
fetching 12/. 10s. per ton and upwards, axles and springs 
10/., and ordinary wagon tyres 6/. 12s. 6d. Bessemer 
billets of good quality have been put up to 6/., and Sie- 
mens to 6/. 10s., for both the latter there being a satisfac- 
tory demand. In the a departments business 
is good in Sheffield and improving in is, where 
many hands for a long time past have been short of 
work. The demand for best qualities of crucible cast 
steel is increasing, principally on home and Continental 
account, though some fair lines are coming in from “‘ the 
States” and Australia. Armour-plate and ordnance 
makers are running their mills night and day. 


The Coal Trade.—The following figures will give an 
idea of the expansion of the coal trade, as it affects the 
port of Hull alone. During last month the total entry of 
coal was 221,584 tons, corresponding month of last year 
206,912, increase 14,672 ; vid river, 43,808; vid rail, 177,776. 
Total entry of coal for the present year, 1,758,840; 
ditto 1890, 1,611,952; increase for 1891, 146,888. 
Foreign exports for the current year, 839,960; same 
period 1890, 725,569 ; increase, 114,391. Exports, London 
and coastwise, for the current year, 208,406 tons. At the 
local pits prices of best Silkstone run at about 11s. per 
ton, steam coal 9s. to 10s., and engine slack 5s. to 6s. All 
the pits are fully employed, but there are a number of 
miners’ ‘‘grievances” on hand. Gas coal is freely 
inquired for at from 8s. to 9s. per ton. 


Instruction in Coal Mining.—The West Riding Techni- 
cal Instruction Committee report in favour of the 
formation of a centre at Barnsley for supplying coal- 
mining instruction on the same lines as at the Yorkshire 
College and Firth College, thus placing the necessary 
teaching within reach of a large number of persons who 
cannot travel as far as Leeds and Sheffield. The County 
Council is to be asked to grant 400/. in aid of the instruc- 
tion to be given at the new centre during this session, and 
it will be asked for further grants of 175/. to the York- 
shire College and 3501. to Firth College to enable courses 
of lectures on coal mining to be given at other centres to 
be hereafter approved. 





NOTES FROM THE SOUTH-WEST. 

Asbestos Works at Cardiff.—A syndicate has recently 
been formed in London for the purpose of purchasing a 
concession of about 300 acres of asbestos ground in the 
district of Ruderia, in Southern Hungary. It is expected 
that asbestos works will be established in the neighbour- 
hood of Cardiff Docks. A capital of about 70,000/. has 
been subscribed for the purpose of working the under- 
taking. The syndicate includes Mr. W. Thomas, mining 
engineer, Aberdare ; Mr. G. Griffiths, formerly a partner 
in Messrs, Thomas and Griffiths, Cardiff ; and Captain 
Vowley, Cardiff. These gentlemen have recently re- 
turned from Hungary. 


Torpedo Boats at Devonport.—Five torpedo boats at 
ea are to be docked for examination, with the 
view of placing them in the first-class reserve. Orders 
have been given that a certain number of these boats at 
each naval port are to be kept in constant readiness for 
service, and with this view their bottoms are to be coated 
with composition, and they are to undergo trials of 
engines at regular intervals. 


The Severn.—At a meeting of the Worcester Town 
Council on Tuesday, a letter was read from the Great 
Western Railway Company stating that since an inter- 
view with the mayor and other members of the council, 
careful a had been made into proposals then made 
for providing railway communication between the docks 
which the Severn Commissioners propose to construct at 
Diglis and the Great Western system. The company’s 
engineer had been on the ground, and from a rough esti- 
mate he had made it would appear that the cost of a line 
running from the West Midland section, at a point about 
14 miles south of Shrub Hill Station, to the side of the 
docks would be 28,0007. Asin the opinion of the company’s 


officers such a line, if made, would be the means of 
strengthening the competition to which the company 
is at present exposed from the carriage of merchan- 
dise by water from the South Wales ports to, amongst 
other places, the Staffordshire district, the directors 
have, after careful consideration of the circum- 
stances, come to the conclusion that they would 
not be justified in incurring such an outlay as the con- 
struction of the line would entail. In reply to Mr. 
Hughes it was stated that the dredging of the Severn was 
costing less than had been anticipated. 


Cardif.—The steam coal trade has been quiet; the 
best descriptions have made 13s. 6d. to 13s. 9d. per ton, 
while secondary qualities have ranged from 12s. 6d. to 
13s. per ton. The demand for household coal has im- 
proved ; No. 3 Rhondda large has been firm at 12s. 9d. 
per ton. Patent fuel has n in moderate demand at 
previous rates. The demand for coke has not been 
particularly active ; foundry qualities have made 18s. to 
19s. per ton ; and furnace ditto 17s. 6d. per ton. There 
has been a fair inquiry for iron ore. 


The Electric Light on Railways.—The directors of the 
Rhondda and Swansea Bay Railway have obtained a 
report from Messrs. Morgan, Williams, and King, con- 
sulting electrical engineers, 39, Victoria-street, on the 
question of the electrical lighting of a two-mile tunnel, 
and also the electrical lighting of passenger carriages. It 
is proposed to utilise water power for generating the 
current. 


The ‘* .Eolus.”—The second-class cruiser AZolus, now 
being built at Devonport, is to be armed with a new 
attern 6-in. quick-firing guns in lieu of 4.7-in. weapons. 
n consequence of this change of plant the magazines will 
be slightly altered. It is estimated that the A¥olus will be 
ready for launching on the 13th proximo. 


Doubling the Rhymney.—The doubling of the Rhymney 
Railway, in the upper part of the valley traversed by the 
company’s system, is —- pushed on by the contractors. 
Part of the double line will shortly be ready for traffic. 


New Dock for Barry.—The ordinary monthly meetin 
of the directors of the Barry Railway Company was held 
on Friday, Mr. A. Hood presiding. The question of dock 
extension at Barry was considered, and plans were defi- 
nitely approved for the construction of a new dock, pro- 
bably on the large tract of waste land lying on the 
eastern or Cadoxton side of the existing dock. It was 
also decided to enter into negotiations with a view to 
opening He? direct passenger communication between 
Barry and Pontypridd. 

The Rhondda Valiey.—The coal trade has been rather 
depressed. At Penygraig and Llwynpia working opera- 
tions are being carried on irregularly. Building is, how- 
ever, proceeding actively in different parts of the valley. 








ANNUAL MEETING OF THE ENGINEERING TRADE Sxc- 
TION OF THE LONDON CHAMBER OF CoMMERCE.—The 
annual meeting of the Engineering Trade Section of the 
London Chamber of Commerce was held on Tuesday, 
the 13th inst., at Botolph House, E.C., Mr. E. H. Car- 
butt (the chairman) presiding. The secretary read a 
report on the work of the section since the previous 
annual meeting in May, 1890. It stated that during this 
pee six meetings of the section and its committee had 

en held, at three of which the formation of an engineer- 
ing trade conciliation committee, in connection with the 
London Conciliation Board, was the principal topic of 
discussion. The committee was duly constituted and 
held one meeting specially convened in order that it 
might advise what steps should be taken with reference 
to a strike in the shipbuilding yard of Messrs. Samuda 
Brothers. The committee, however, did not see their way 
to recommend any action being taken in this instance, but 
it was evident that the committee could render useful ser- 
vice in future labour dispute, which might be referred 
to it. After the adoption of the report the election 
of the chairman and vice-chairmen for the ensuing year 
was proceeded with and the present occupants of these 
offices were unanimously re-elected. The attention of the 
section was also called to the forthcoming expiration 
of certain European commercial treaties, and it had 
been arranged that members of the section should be 
consulted in regard to any action which the chamber 
might be taking at a later stage. The last meeting of the 
committee seokell in April of this year and was specially 
convened for the purpose of considering the Boilers Re- 

istration Bill together with correspondence from the 
| see ented Steam Users’ Association. After an ex- 
haustive consideration of the Bill the committee had 
come to the conclusion that no Bill for the registration 
of boilers would be satisfactory which did not embody the 
following conditions: 1. That every boilerowner should 
register his boiler or boilers at the Board of Trade, with 
particulars (as per the schedule to the Bill) of every boiler 
owned by him, together with full data and the name of 
his engineer or other person directly ——— for the 
condition and management of the boiler or boilers, 2. That 
the Board of Trade should keep a register of all boilers 
and their owners and of the managers responsible for the 
same, and should take pe. against boilerowners 
who neglect to have them stered in due course. 
3. That the Board of Trade might cause an examination 
to be made in the case of all explosions, and should make 
such an examination in every case where explosion causes 
damage externally to the boiler or injury to life or limb, 
or both, and the Board of Trade should prosecute the 
party or parties whom they consider to blame. 4. That 
the boilerowner should pay a small fee to the Board of 
Trade to meet the expenses of registration and prose- 





cution. 
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ARMOUR-PLATE BENDING 
CONSTRUCTED AT THE 


Fig 1. 


Pour 12 16" 
Engines 


THE armour-plate bending rolls, of which we pub- 
lish illustrations above, was constructed by the Niles 
Tool Works, at Hamilton, Ohio, for the United States 
Navy Yard at Mare Island ; it will bend armour plate 
2in. thick by 22 ft. long. It has four wrought-iron 
forged rolls, 22 ft. 6 in. in length between journals, 
supported in two housings of massive proportions. Two 
of these rolls are placed in the centre of the housings, 
one vertically above the other. They are 32 in. in 
diameter, and are used to pinch the plate and carry it 
through. The other two rolls are placed one on each 
side of the centre rolls. They are used to bend the 
plate, and are 254 in. in diameter, and move in guides in 
the roll housings, inclined at 20 deg. from the vertical. 
The side rolls are so placed as to move very closely 
by the lower centre roll when the latter is touchin 
the upper roll. The upper pinching roll runs in ret | 
bearings placed in the upper part of the roll housings. 
The lower pinching roll runs in bearings having a 
vertical adjustment of 5 in. This is obtained by means 
of heavy steel adjusting screws, 8 in. in diameter, | 
placed under the roll bearings, and driven by tangent 
gearing. The side rolls have an adjustment of 20 in, | 
When they are in their lowest position, the upper | 
surface is 4 in. below the bottom of the upper pinch- | 
ing roll; hence they move upward until touching the | 
upper pinching roll. The adjusting screws for these 
rolls are of steel, 7in. in diameter, and driven by 
tangent gearing. The three movable rolls are raised 
and lowered by power, furnished by a pair of vertical 
reversible engines with link motion, provided for this 
purpose only, having cylinders 10 in. in diameter, | 
and stroke of 12in. The arrangement of the ad- 
justing gearing is shown ia the different views. | 
Clutches are provided in tne train of elevating 
gear for all the movable rolls, so that they can move 
up in a horizontal line, or either end of the rolls may 
be raised or lowered independently of the other. The 
amount of incline which thus can be given to the side 
rolls is 12 in. in the length of rolls. 

Safety friction clutches are provided in the elevating 
gear train for the lower pinching roll, allowing the 
gearing to slip when the two pinching rolls and the 
plate are brought metai to metal. Graduated index 
scales are provided and conspicuously placed to indicate 
the exact height of the end of rolls. The clutches for the 
elevating gear trains are operated by levers placed above 
the floor line, and readily accessible, as shown in Fig. 1. 
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The two centre or pinching rolls are positively geared 
together, the main gear on each roll being 10 ft. in 
diameter, with gear teeth 5 in. pitch and 15 in. face. 
They are driven by a pair of vertical reversing engines 
with link motion, having cylinders 12 in. in diameter 
and stroke of 16 in. The reversing levers and throttle ; 
valves for the 10 in. by 12 in., and the 12in. by 16 in. | 
engines described are operated from one common plat- 
form, erected on the sole-plate, and level with the | 
floor line. All the operations of starting, stopping, 
and reversing both engines can be performed by the 
engineer from one position. The whole machine is 
mounted on a heavy cast-iron sole-plate, 18 in. deep, 
which is bedded on a massive stone foundation. 
The lower part of the machine is sunk to a level 
about 7 ft. below the floor line. This will allow the 
plate to be passed through the rolls at a height about | 
19 in. above the floor. On January 21st last a Board, 
consisting of Philip Hichborn, Naval Constructor, | 
U.S.N. ; and Philip Inch, Chief Engineer, U.S.N., | 
practically tested this machine at the Niles Tool | 
Works. During the trial the machine gave no evidence | 
of strain, the engine working smoothly and promptly, | 
the rolls, housings, gearing, and all other details of the 
machine seemed well calculated to withstand the 


| necessary pressure and transmit the required power | 


with ease and safety. The workmanship proved | 
thoroughly satisfactory in all respects, and was found 
to conform in all points to the requirements of the 
specification and contract. | 





Tue Avstrran Lioyp.—The Administration of the | 
Austrian Lloyd has resolved to increase the number of | 
voyages made by the undertaking annually to the East ; 
and in order to carry out this policy, several new fast 
vessels have been ordered. Two of the new steamers are 
to be employed upon the Indian service ; they have been 
ordered in England at a cost of 150,000/. 


Durban Sewerack, Natat.—The Durban Corpora- 
tion have recently formally appointed Mr. W. H. d- 
ford of Nottingham, consulting engineer for the new 
sewerage of the borough to act in conjunction with the 
resident borough engineer, Mr. John Fletcher. It is 
proposed to lay about 20 miles of sewers at once, special 
care being taken to make them water-tight in consequence 
of sandy water-logged subsoil. The sewage will be 
pumped into a set of storage and screening tanks, from | 
which it will be discharged into the Indian Ocean on the | 


ebb tide. The sewage outfall has been selected after 
careful tidal, wind, and wave investigations, and it will 
be near the end of the ‘‘ Point” at the entrance to the 
Durban harbour and bay. Powerful engines and pumps 
will be put down, and probably part of the power will be 
derived from refuse destructors. The Corporation have 
obtained powers to borrow 150,000/. for the sewerage, but 
the first section is estimated to be completed for 70,000/. 
Durban is the chief Natal port, and is a most enter- 
prising, wealthy, and rapidly increasing town; and 
in addition to the sewerage, the above engineers are 
associated with extensive additions to the water works 
now approaching completion, and also with additions to 
the tramway system. 


Kenv’s Unrrorm Positive Water Meter.—The 
Water Works Committee of the Manchester Corporation 
recently advertised for tenders for the supply of water 
meters. The specification required that the meters should 
work correctly at all pressures up to 300 Ib. on the square 
inch, and that at any pressure within these limits the 
smaller sizes (up to and including 2 in.) should register as 
small a quantity as 10 gallons per hour, while for the 
larger sizes the quantity should be 20 gallons an hour. 
No meter would be accepted that had an error of more than 
3 per cent. against the consumer, or of 2 per cent. against 
the corporation. There were nine competitors, among 
whom was Mr. George Kent, of 199, High Holborn, London, 
who had held the contract since 1887. _Not only did the 
committee carry out very careful tests of all machines sub- 
mitted, but they also took up several of Mr. Kent’s older 
meters and tested them to judge of their durability. It was 


‘found that the cost of maintenance of 1200 meters 


supplied during 1888-89 and 1890, came out at the ex- 
covdinghy low figure of 0.2 per cent. of the first cost, 
although there were included in the number ten 6-in., 
seventeen 4-in., and twenty-one 3-in. meters. As a 
result they awarded the contract for the sole supply of 
meters for the next three years to Mr. Kent, many 
thousands of whose meters are at work, being used by the 
East London, Lambeth, and Grand Junction Companies, 
also at Birmingham, Oldham, Liverpool, Leeds, Halifax, 
Colombo, Pernambuco, San Paulo, Buenos Ayres, 
Maranho, and elsewhere. They are employed by the 
hydraulic power companies of London, Liverpool, Hull, 
Melbourne, and Sydney to measure water both on the 
yressure (750 lb.) and on the waste side of hydraulic 
oists and cranes. These meters have only two moving 
parts ; they are constructed of Delta metal, and are con- 
tained within cast-iron cases which are coated internally 
with silica enamel. A case can be opened, the meter 
removed, and a new meter inserted in twenty minutes. 
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The thrust blocks and collars are of cast steel; the 
latter are lined with white metal and are of the horse- 
shoe type, each separately adjustable. The screw 
propellers are three-bladed, and with the bosses and 
all connections are of gun-metal of the usual Admiralty 
composition. 

The exhausts from the whole of the auxiliary 
machinery in the ship are led into an auxiliary ex- 
haust pipe, which is connected both with the atmo- 
sphere and with the two auxiliary condensers, each of 
which has its own air and circulating pump entirely 
independent of those for the main condensers. The 
combined cooling surface of the two auxiliary con- 
densers is 1000 square feet. In addition to the afore- 
mentioned auxiliary machinery there are in each engine- 
room a set of air-compressing engines and reservoirs, 
electric light engines and dynamos, a Weir’s main 
feed pump with patent automatic regulating gear, two 
bilge and fire pumps, a small pump for the drain 
tanks, and two evaporators and distillers each having 
independent steam pumps. 

Steam at 155 lb. pressure is supplied by five steel 
return tube boilers, three of which are double-ended, 
13 ft, in diameter by 18 ft. 6 in. long, and two single- 
ended 13 ft. in diameter by 9 ft. 7 in. long. The total 

rate surface is 573 square feet, and total heating sur- 

ace 15,404 square feet. In all cases each furnace has 

@ separate combustion chamber, the draught from 
which may be controlled independently by dampers 
fitted in the uptakes. The stokeholds can be worked 
both under natural and forced draught ; for the latter 
purpose eight fans 5 ft. in diameter are fitted, capable 
of maintaining an air pressure of 3 in. of water if re- 
quired for testing the tightness of the whole of the 
space put under pressure, but the maximum allowed 
on the forced draught trial is 1} in. of water. 


The dimensions of the cruisers are as follows :|3756 with the other. 


Length, 300 ft. ; breadth, 43 ft. ; depth to upper deck, 
22 ft.9in. The displacement at 16 ft. 6 in. draught 
is 3400 tons. They belong to what is known as the 
protected deck class, as distinguished from the belted 
cruiser. In these cruisers the protective deck extends 
the whole length of the vessel, the forward part run- 
ning down with a long sweep to the ram, and in this 
way it assistsin staying it. The transverse section of 
this deck is in the form of a flat arch, the crown of 
which rises about 1 ft. above the water-line at the centre 
of the vessel, and slopes down towards the sides toa 
point about 4 ft. below the load-line. On the sloping 
part the average thickness is 2 in., with a thickness of 
iin. on the crown, Under the protective deck are 
placed the engines and boilers, magazines, steering 
gear, and the other mechanism in the ship. The 
necessary protection for the parts of the engines 
ean above the protective deck is obtained 7 
fitting a belt of 5-in. steel armour with 7 in. of tea 
backing round the engine hatchway between the pro- 
tective and upper decks. The subdivision into nume- 
rous water-tight compartments has been, as usual in 
warships, fully carried out in these cruisers. There 
are in all eighty water-tight compartments, and the 
arrangements are such that any one of these may be 
umped out. For the full extent of the engine and 
boiler space a complete inner bottom is fitted, the con- 
tinuity of which is carried forward and aft by the water- 
tight flats wacom magazines and store-rooms of the 
ship. Between the bottoms water ballast may be car- 
ried, but the duplication is primarily to prevent damage 
from grounding. Alongside the engines and boilers 
amidships coal bunkers are also fitted, formed by lon- 
gitudinal bulkheads extending to the upper deck, 
thereby affording additional protection to the ma- 
chinery. The greater part of the hull amidships, 
under the protective deck, is occupied by the machi- 
nery, there being two separate engine and boiler- 
rooms. Aft of the engine-rooms are magazines for 
the supply of the after guns, as well as the stecring 
gear, both hand and steam, fitted in two separate com- 
partments. Forward of the machinery spaces are the 
magazines for the forward guns, and the various store- 
rooms required for the ship. 
The main armament consists of two 6-in. and six 
4.7-in. quick-firing guns. One of the 6-in. guns will 
be mounted on the forecastle and the other on the 
poop, the former firing directly forward and the latter 
directly aft. In each case the range of fire will be 
extensive. The 4.7-in. quick-firing 36-pounder guns, 
which are of the well-known Elswick pattern, are 
capable of firing about twelve shots a minute, and 
have a penetrative power equal to about 8 in. of 
iron armour. All these guns will be on central pivot 
carriages, and will be mounted on the broadsides— 
three on each. The auxiliary armament comprises 
eight quick-firing 6-pounder Hotchkiss guns, one 3- 
pounder Hotchkiss gun, and four 5-barrelled Nordenfelt 
guns. ‘There are also four torpedo tubes; one at 
the bow, one at the stern, and two under the poop— 
the latter capable of being trained through a large arc 
of fire. 
The cruisers will be steered by means of a balanced 
rudder, actuated by a powerful steam engine imme- 
diately over it, but below the protective deck. This 
engine will be controlled by steering wheels in different 





circumstances, 
mancuvred from the conning-tower. 
been constructed of 3-in. steel 
situated, in addition to the steering wheel, a compass, 
the engine-room telegraph, and voice pipes connected 
with the fighting stations of the guns and the torpedo 
tubes and magazines. 


sults on their official trials. 
first of the three completed, and in her case a series 
of progressive speed trials were made on the Clyde by 
the Admiralty officials, the contract power under 
natural and forced draught being exceeded. 
Thetis went on her trials on the 8th and 10th of Sep- 
Under natural draught she developed 7033 in- 
dicated horse-power as a mean of eight hours’ steaming. 
Under forced draught she developed a higher power 
than any of the other vessels of the type previously 
tried, the power on the four hours’ run averaging 
9496 indicated horse-power, and in view of this 
fact the full details may b2 interesting. These 
As to the trials of the Tribune, they 
view of the great 


tember. 


we append. 
are specially interesting in 
similarity of the performance of the two engines. 
On the natural draught trials the power developed on 
the eight hours’ run was 7523 indicated horse-power, 
and of this 3767 were got with one engine, and 
The steam pressure in boilers 
was 149 lb., and both engines ran at 130.3 revolutions 
per minute as a mean of the eight hours’ run, 
forced draught trials were particularly satisfactory in 
view of the small air pressure of the forced blast. One 
and a quarter inch is allowed, but only one-half of 
this was registered during the whole four hours’ run, 
The decrease in pressure, of 
course, means greater economy in fuel consumption, 
and a greater reserve of power for emergency racing. 
With the small pressure the engines developed 9102 
indicated horse-power, hoth starboard and port engines 
having the same revolving speed, 137.8 revolutions 
The power of the one engine was 4536, 
and of the other 4566. The maximum on trial was 
9400 indicated horse-power, so that if the forced 
draught had been at 1} in. it is evident very much 
higher results could have been got, but it was deemed 
sufficient to exceed the contract power with so little 


the mean being .6 in. 


parts of the ship—from the conning-tower, and from 
within the chart-house on the poop, the spot from 
which the vessel will be navigated under ordinary 
In action, of course, the ship will be 
This tower has 
lates, and in it are 


Each cruiser will carry 252 officers and men. Accom- 


modation for both officers and men has been provided 
on the lower deck—the officers’ quarters being at the 
after end of the ship, and those of the men forward. 
A comfortable sitting-room and a sleeping-room under 
the poop have been set apart for the commander. 


All three cruisers attained very satisfactory re- 


per minute. 


air pressure. 


The Terpsichore was the 


The 


The 


H.M.S. “Thetis.”—Eight Hours’ Trial off the Nore, 


September 8, 1891. 






































Revolutions. | Vacuum. 
- a} a — ete eeeeamect wetness: 
Hours. - § z 3 3 
$e/s3!8 |s8| 8 | $8 
a*|é* | & |a4| 2 | a4 
in. in. 
First ..| 182 | 126.9] 126.2 | 27.5 | 27.0 | 3611 
Second | 133 | 126.4 | 125.7 | 27.5 | 27.0 | 3695 
Third ../ 131 | 127.6 | 127.7 | 27.75 | 27.75 | 3533 
Fourth | 139 | 127.7 | 126.1 | 27.5 | 27.5 | 3823 
Fifth ..| 142 | 128.0 | 129.3 | 28.0 | 27.0 | 3699 
Sixth ..| 142 | 126.8 | 126.5 | 27.0 | 27.0 3676 
Seventh) 138 124.5 | 124.7 | 27.0 | 28.0 | 3344 
Eighth | 141 123.0 | 121.9 | 27.5 | 28.5 | 3376 
Means.. — 126.3 | 126.0 | 27.4 | 27.4 | 3504 
} | 








Port. 





3406 
3416 
3614 
3422 
3625 
3466 
3360 
32L0 





| 3439 | 


Indicated | 
Horse-Power 





i 
cated Horse 


Collective Ind 
Power. 


7033 





Mean air pressure = .55 in. of water. 


Four Hours’ Forecd Draught Trial off the Nore, 


September 10, 1891. 





| | Indicated | 





























| Revolutions. | Vacuum, 
. et a 
Hours. | - 3 z P 3 , z 
|$91386 ge a6 
je" | 84 | & [84] 2 | S* 
| | | in. | in. | 
First ..| 147 | 183.8 /| 1384.0} 27 26.5 | 4574 
Second | 149 | 183.7 | 133.2| 27 27 4958 
Third ..|. 154 | 136.8 | 137.2} 27 27 6053 
Fourth 151 | 137.5 | 138.8) 26 27 4952 
Fifth ..| 150 | 135 134.5 | 27 27 4897 
Sixth ..) 152 | 187.4 138.8; 27 27.5 | 4995 
Seventh, 146 | 136.1 | 136.3 27 27 =| 4709 
Eighth 146 | 137.8 | 188.5 | 27.5) 27 | 4759 
Means | 149 | 136.0 | 136.4 | 26.9| 27 | 4362 











FropostA.—Russia proposes to construct a great com- 
mercial harbour at Feodosia, on the Black Sea, The out- 


lay contemplated is about 600,000/, 








Horse-Power 





Mean air pressure =.75 in. of water. 
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REFRIGERATING MACHINERY. 
To THE Epiror oF ENGINEERING. 

Srr,—I am obliged for the remarks under this head- 
ing of your several correspondents writing since the 
appearance of my letter on § eptember 25 last. Notwith- 
standing Mr. H. Johs Krebs’ opinion, a3 expressed in 
your issue of the 16th inst., I am still distinctly of opinion 
‘that accepting the heat-absorbing power of a liquefied 
gas is directly as the power (heat) used to produce lique- 
action, one system is as good as the other theoretically,” 
as this to me is as necessary an axiomic deduction from 
the accepted theory of correlation of forces. I find I was 
mixed up as to the charges required in the different 
machines, but not at all in the manner suggested by your 
correspondents. I expressed them in weight proportionate 
to vapour density concerned, without consideration of 
weight of the unit of volume of gas considered. Applying 
such correction I see no reason to modify my suggestion, 
that accepting that the ammonia machine at present 
gives the best results, there is no reason why other systems 
should not give — good results if proportioned on 
the data afforded by she ammonia machine with reference 
to (molecular volumes and) vapour tensions at tempera- 
tures contemplated. Such proportionment of -machines 
would necessarily include that of the parts, such as con- 
a, receiver, evaporating, coals, &c., as well as of the 
charge. 
In regard to what removes the heat in a refrigeratin 
machine and the influence of latent heat, &c., as remarke: 
on by Mr. H. Johs Krebs, I regard their consideration as 
— an entire failure to understand the point of my 
etter, 


October 16, 1891. NELLIKUPPAM, 





OIL-BURNING BOILERS. 

To tHE EpitoR oF ENGINEERING. 
Sir,—Will you be good enough to ask any of your 
correspondents who have experience of or information re 
oil-burning boilers to supply particulars of the best 
method, and the cost? 

Yours truly, 
JAMES JOHNSTON, 
7, Market-place, Macclesfield, October 16, 1891. 





TUBE-FRAME CARS. 

To THE Epiror or ENGINEERING. 
Sir,—I have noticed in the English papers lately, 
that Mr. Jefferds is (according to his own account) going 
to reform the working of English railways and make the 
fortune of the shareholders with his tube-frame car. A 
letter from him appeared last week in The Indian Engi- 
neer, full of the most extraordinary statements ; sent, as 
he says, to let a little light in upon a subject which shows 
signs of being insufficiently understood in India. 

The principal point in his letter is, that since the cost 
of a ton-mile is 0.555d. on the Great Western Railway 
(England), and 0.189d. on the Norfolk and Western 
(America), and the former uses four-wheel stock and the 
latter bogies, the difference in cost is due to this differ- 
ence in rolling stock. Hethen mentions certain items in 
the American account which are not in the English, and 
states that the rate of wages in America is double that in 
England, and concludes that if the Great Western Rail- 
way were —_ to be equipped with his wagons their 
expenses would be reduced to 0,12d. or 0.15d. per ton- 
mile. 

Certainly railway men in India do not understand this 
subject as Mr. Jefferds would have it, and for very good 
reason, which I give in the hopes Mr. Jetferds may ex- 
plain, for we are quite willing to save 674 per cent. of our 
working expenses, 

The accounts of all the railways in India are subject 
to the supervision of Government. They are kept all in 
one form, and are very minute. The Director-General 
of Railways publishes an analysis of these annually. In 
the report for half-year ending June, 1890, the cost of 
ton-mile (excluding only steamboat service) is given for 
the following broad-gauge railways : 


Pies. 
East Indian ... 1.98 
Bengal-Nagpur és ise iss «| SOO 
Indian Midland _... kee avs sei 6.09 
North-Western ne ve a 4.39 
Oudh and Rohilkhund 2.81 
Eastern Bengal a5 ae Su eas 4.41 
Great Indian Peninsula ... ons ais 3.76 
Bombay and Baroda “ ahs 3.23 
Madras re 4.13 


The pie is x} of a rupee, and the rupee is at average 
exchange now ls. 5d. . 

The figures for June, 1891, are less than this, but are 
not all published. 

All the above lines use four-wheel stock except the 
North-Western, which has both bogies and four-wheel. 

1. If, as Mr. Jefferds asserts, the reason the American 
ton-mile costs 0.189d. and the English 0.555d., is the use 
of bogie wagons by the former, will he explain why the 
ton-mile of the East Indian using four-wheelers is only 
0.175d. ? 

2. Can he account for the ton-mile on the North- 
Western Railway, which uses bogies, being twice the cost 
of that on the East Indian Railway, which does not? 

3. Why should he suppose that the use of bogies is the 
only reason for the difference in cost between an 
American and English road, when just as great differ- 
ences exist between railways in the same country, using 
the same stock, and managed in substantially the same 


way? ‘ 
4. It has been stated, on behalf of his car, that the trac- 





tion is only 3 1b. per ton, while itis 9b. for the four- 
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wheeler. Will he give a guarantee with his cars that an 
engine will pull three times the gross load with them on 
the level that it does with our present stock? 

Until he has cleared up these points he will be only 
wasting his time in trying to persuade Indian railway 
men that they will save 674 per cent. of working expenses 
by using his cars. , : 

Do English railway men take him seriously ? 


Ex OriENTE Lux. 
Calcutta, September 27, 1891, 








FLYWHEELS. 
To THE Eprror At ENGINEERING. 

S1r,—Mr. Percy J. Neate will find most of the informa- 
tion he requires in the ‘ Hilfsbuch fiir Dampfmaschinen- 
techniker” (‘‘ The Steam Engine Designer’s Manual”), by 
Professor Hrabak, Berlin, J. Springer. This most ex- 
haustive, most elaborate, and at the same time most 
practical tabular work contains on page 164, and following, 
formule and tables by Professor Kas (of the Imperial 
Mining Academy, Pribram, Bohemia), in which full 
consideration is paid not only to the piston speed, but 
also to the general size of engine, effective steam pressure, 
amount of cut-off and compression, whether condensing 
or non-condensing ; with coefficients for double-cylinder 
engines and special corrective coefficients for various 
amounts of cut-off in the latter. No formule, &c., are 
given for compound engine fly wheels, as the calculation of 
these depends too much on peculiar conditions to make a 
general rule advisable. I wish, however, to draw atten- 
tion to the elegant and easy way in which such flywheels 
(and in fact all flywheels) can be calculated ie yin as 
method. Information about this point may be found in 
the little book ‘‘ Ueber Dampfmaschinen mit hoher 
Kolbengeschwindigkeit” (On Steam Engines with High 
Piston Speed”), by Professor Radinger, Vienna, C. Gerold. 

BERNARD ESMARK. 
Hubert-road Works, Selly Oak, October 19, 1891. 





MISCELLANEA. 
ACCORDING to a Times despatch the bore of the Austrian 
military rifle is to be reduced to 54 mm. or .216 in. 


At the beginning of next year telephonic communica- 
tion will be opened between Brussels and Amsterdam. 
The line will pass through Antwerp and Rotterdam, 
where telephone stations will also be established. 


Aluminium is to be substituted for cast iron in the towers 
of some new public buildings at Philadelphia. There will 
thus be a saving of some 400 tons in weight and the 
constant expense of painting will be avoided. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ending Oc- 
tober 11 amounted, on 16,290} miles, to 1,465,776/., and 
for the corresponding period of 1890, on 16,252} miles, 
to 1,449,3437., an increase of 37? miles, or 0.2 per cent., 
and an increase of 16,433/., or 1.1 per cent. 


At a recent meeting of the Engineers’ Club of Philadel- 
phia, Mr. S. L. Kneas read a paper describing a number 
of experiments on the velocity of steam in flowing —— 
an orifice. These experiments led to the result that the 
velocity of discharge through the minimum section of a 
well-proportioned orifice is nearly constant for all the 
pressures of steam used in the experiments. 


As the result of some recent experiments twenty new 
locomotives now being built for the Lehigh Valley Rail- 
road at the Baldwin Locomotive Works, will be fitted 
with steel crank-pins oil-tempered and annealed. The 
same company, as an experiment, are having two sets of 
locomotive tyres treated in the same way, with which 
they hope to get excellent results in the matter of 
mileage. 


The Elsinore Ironship Building Company at Elsinore, 
Denmark, has declared a dividend for last year of 10 per 


cent. The average number of men employed had been 
822; 173 vessels had been repaired and 43 vessels had 


been docked. During last working year eight steamers 
had been delivered of an "or" tonnage of 8233 tons, 
against seven steamers with an_ aggregate tonnage 
of 6712 tons for the previous year. In addition to these 
steamers a considerable amount of other work had been 
delivered. 


The Bofors Steel Foundry, in Sweden, is being con- 
siderably extended, a new Martin foundry being added 
to the establishment ; the a of the new building is 
220 ft. and its breadth 80 ft. The old foundry, which has 
somewhat similar dimensions, and which has only been 
in use some three years, has proved quite inadequate to 
the increasing business. The new foundry is fitted with 
overhead cranes with a capacity of 25 tuns, which will be 
worked by electricity, and there are in addition seven 
swing cranes of 5 tons capacity. The other day the 
Bofors Works delivered to the Danish Navy a ram weigh- 
ing 84 tons, and which is the largest casting of this kind 
which has hitherto been made at Bofors. 


Lord Hartington has decided that it is not necessary 
to hold a general meeting of the members of the Royal 
Commission upon Labour when the Commission resumes 
work on the 27th inst. The members of the different 
groups have been summoned as follows: Group A (Mr. 
Dale chairman), for consideration of iron and mining 
labour, {o meet on the 27th and continue sitting daily, 
taking evidence. Group B (Lord Derby chairman), for 
consideration of transport and shipping Jabour, including 
dockyard labour, to meet on November 3 and to continue 
sitting fora week. Group C (Mr. Mundella chairman), 
for the consideration of textile labour, to meet on Novem- 
ber 10, and to continue its sitting for a week. 


An electrical exhibition, arranged by the Imperial 


Russian Polytechnical Society, will be held at St. Peters 
burg to open December 15/27, and is to last three months: 
This exhibition is exciting much interest both inside and 
outside Russia, and numerous entries have been made. 
It comprises eight sections: (1) Generators and trans- 
formers of electric power ; (2) cables, wires, &c., plans, 
drawings, &c.; (3) electric lighting, arc and incandescent 
lamps, &c.; (4) telegraphy, telephony, signalling ; (5) 
meters, regulators, scientific instruments, &c.; (6) elec- 
tricity applied to chemistry, metallurgy, and mechanism; 
(7) electricity applied to medicine and surgery; (8) 
generators of. mechanical power, such as boilers, en- 
gines, &c. 


It is well known that a smooth disc of steel driven at a 
high speed will cut in two a file held to the edge of the 
disc. The principle does not seem to have been prac- 
tically used, save in one instance named by Mr. Richards, 
the well-known American engineer, who states that it 
was employed in the U.S. Armoury, at Springfield, 
Mass., in preparing a tenon or reduced section on the 
ends of tempered steel ramrods, such as were used in 
loading the muskets of 25 years ago. The material was 
hard and could not be cut, so small wheels of iron about 
6 in. in diameter and 1 in. thick were used. They were 
driven at 6000 revolutions per minute, and melted or 
abraded the metal away instantly, at the same time draw- 
ing the temper so that a screw thread could afterwards 
be cut on the end of the tempered rod. 


An exhibition of appliances for prevention of fire will 
be held at St. Petersburg in April, 1892. It will contain 
seven sections: (1) Means for prevention of fire ; (2) appli- 
ances and meansfor discovering fires; (3) machinery, appli- 
ances, and chemical substances for extinguishing of fires ; 
(4) life-saving appliances, fire-engines, &c.; (5) means for 
transport of firemen, &c.; (6) organisation and equipment 
of fire brigades ; (7) statistics and literature. mpeti- 
tive trials will take place of fireproof wooden houses ; of 
methods for impregnation of wood with a view to making 
it fireproof; the best and cheapest chemical substance 
for making materials and draperies in railway carriages 
fireproof; the best fire alarum; the best hand _fire- 
engines ; the best large tire-escape ; the best safety lamp; 
— the best preliminary apparatus for extinguishing of 

re. 


The amount of public money already expended on the 

t. Lawrence system of canals in Canada in order to 
insure the safe passage of vessels of large tonnage from 
Lake Superior to Montreal has reached the substantial 
sum of 26,000,000 dols., exclusive of 15,000,000 dols. 
spent before the enlargement was begun. A further sum, 
estimated at 14,500,000 dols., will be required before the 
contemplated work is omens, of which 12,000,000 dols. 
will be needed to deepen the St. Lawrence canals proper, 
the balance being absorbed by the Sault Ste. Marie 
Canal. This latter is the highest canal of the series, and 
is to be supplied with a lock capable of accommodating 
vessels of large dimensions, drawing 19 ft. of water. All 
other canals are to be designed for the passage of vessels 
drawing 14 ft. of water. 
in the Welland and St. Lawrence canals was 12 ft., but 
the former had then to be deepened to 14 ft. 


In a recent number of Engineering News Mr. Charles 
W. Hobart gives an interesting description of the diffi- 
culties attending the construction of the Great Cascade 
tunnel on the Conedion Pacific Railway. The plant re- 
quired had to be hauled in wagons and sleds a distance of 
from 83 to 87 miles, and from a level at the starting point 
of 500 ft. above sea level, to one of 4200 ft. The path 
lay through thick coniferous forest, and deep mud and 
snow. For 15 miles the mud was so deep that the 
wagons sank in the mire up to their hubs and 
planks had to be laid for the wheels to run on, block 
tackle being used to pull the wagons, as double teams 
were unable to stir them by direct draught. The rate of 
progress on this portion of the route was only a mile a 
day. Still further on, such deep snow was encountered, 
that it was necessary to unload the wagons on to small 
sleds. These difficulties of transport were so great that 
the contractor expended 125,000 dols. before being able 
to commence work on the tunnel itself. 


A committee of the American Electric Light Associa- 


tion give the following Table as the safe carrying capacity 
of interior electric lighting wires: 


Size of Wire, B. W.G. Ampetres, 
0000 175 
000 150 
00 130 
0 110 
BS 95 
2 85 
3 75 
4 65 
5 60 
6 50 
7 45 
8 35 
9 30 
10 20 
12 15 
14 10 
16 5 


They remark that the safe carrying capacity of a wire 
changes under different circumstances, being about 40 per 
cent. less when the wire is inclosed in a tube or moulding 
than when bare and exposed to the air. 


The utilisation of water power in Sweden through the 
medium of electricity is a question which is forcing its 
way to the front. One of the waterfalls likely to be first 
dealt with is the Trollhattan, and a committee, consisting 








of five members, has just been appointed by those 
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interested to thoroughly investigate the matter. A calcu- 
lation has already been made with regard to the trans- 
mission of power from the waterfall to Gothenburg. It 
is expected that some 7000 horse-power would be required 
in Gothenburg, leaving out of consideration joineries and 
sawmills, which produce their own fuel. The cost 
of electric transmission is calculated at 70 kr. (3/. 18s.) 
per horse-power per annum, irrespective of the cost 
of the waterfall itself, and the present prices for power in 
Gothenburg are put at 66 kr. (3/. 13s. 6d) for large con- 
cerns, 77 kr. (4. 5s. 6d) for medium-sized, and as much as 
200 kr, (117. 2s.) per horse-power per annum for the 
small industries. From this it appears that the large 
industrial establishments are not likely to derive any 
material benefit from the electric power, and if these are 
left out there only remain about 2000 horse-power, for the 
sake of which it might hardly be worth while installing an 
electric power plant. If an electric light installation, 
however, could be connected with the power transmission 
the affair would assume another aspect, and in all proba- 
bility prove remunerative if the waterfall could be 
obtained free of charge or at a nominal cost. 


Py) 


The Aspen Mining and Smelting Company, of Aspen, 
Colorado, have quite extensive p Sire power plant at 
their silvermimes. Two electric motors, capable of hoist- 
ing 250 tons up 250 ft. of a 60 deg. incline during a work- 
ing day of 16 hours, have been fitted up at the mine, 
whilst a third motor is used for wagon haulage. The 
generators are driven by two double Pelton water wheels, 
42 in. in diameter, working under a head of 80 ft., the 
water supplied being 1000 cubic feet per minute. The 
dynamos have been supplied by the Thomson-Houston 
Company and are pol for a constant potential of 500 
volts. The current is conveyed to the mine, a distance 
of 6000 ft., by a No. 00 bare copper wire, except for about 
300 ft. at each end, where insulated wire is used. Inside 
the mine 7-strand kerite-covered cables are used to con- 
vey the current to the hoisting stations, distances of 
1000 ft. and 1200 ft. respectively. On none of the 
circuits inside the mine does the loss exceed 5 per 
cent., and a similar loss takes place on the external 
line. The cost of the power used, including labour and 
lubricants, but not interest and depreciation of plant, is 
at present two-thirds of a cent per horse-power per hour, 
but were the whole 100 horse-power available required 
the cost would be less. The plant has proved very satis- 
factory in working, as during the three years since the 
first motor was put down, but twelve hours have been 
lost through accidents to the machinery. Thesame com- 
pany twelve months ago put an electric diamond drill to 
work. This drill is driven by a 3 horse-power Thomson- 
Houston motor, and in granite proved capable of boring 
2in. per minute. In actual work in the mine the rate 
has averaged 2in. to 14in. per minute. But allowing for 
all delays the actual progress has been from 6 ft. to 32 ft. 
in an eight hours’ shift, the average being 15 ft., two men 
being empleyed. Since the date when it was first put 
to work this drill has bored 4400 ft. at a cost of 68 cents 
r foot, which is higher than was anticipated, but cannot, 
it is thought, be reduced. 


The annual reports of the German Chambers of Com- 
merce, which have ju-t been published, show not cnly 
the great strides made by German trade and industry 
since the establishment of the empire, but also afford the 
means of instituting a valuable comparison between the 
business activity of Germany and that of Great Britain. 
As illustrating the progress made in all branches of Ger- 
man industry and commerce, the reports lay stress upon 
the growth of the railway, telegraph, and postal services. 
In 1871 the number of post-offices in Germany did not 
exceed 7185, while in 1889 it reached 235,000. The tele- 
graph offices also, which in the former year numbered 

ut 3801, had increased to 16,069 by the end of the follow- 
ing decade. In the railroads the advance made is fully 
as noteworthy, the length of the lines open for traftic in- 
creasing from 21,471 kilometres in 1871 to 42,000 kilo- 
metres in 1889. The most remarkable development, 
however, has been in the mercantile marine. The 
number of voyages: made by German vessels in 1873 was 
34,996, carrying cargo amounting in the aggregate to 
6,951,000 registered tons, while in 1889 giensiied 55,934 
voyages were made, with cargo reaching the large total 
of 21,398,522 tons. The German mercantile marine at 
the present time stands next to that of Great Britain. 

he respective increase in the production of raw materials 
in Great Britain and Germany is very striking. The 
figures cited in the report extend back to the year 1850, 
and are given at the end of each decade up to 1890. At 
the half century, for instance, Great Britain produced 
2,250,000 tons of raw iron and Germany only 208,000 
tons. In 1890 the respective production of the two coun- 
tries had increased to 8,000,000 and 4,637,000 tons re- 
spectively. Thus, within forty years the production in 
Germany, from being scarcely one-tenth of that of Great 
Britain, has become over one-half, the percentages of the 
increased output being 255 in Great Britain against 2129 
in Germany. Inthe manufacture of steel, the comparison 
is no less instructive, the produce of the two countries in 
1872 being 417,000 and 189,000 tons respectively ; while, 
in 1890, the figures stood at 3,636,000 and 2,161,000 tons, 
the percentage of increase in nineteen years being only 
772 in Great Britain against 1043 in Germany. Germany, 
however, still stands far behind Great Britain in the 
extent of her trade. The exports from Germany are 
scarcely one-half those of the United Kingdom, the trade 
between Great Britain and her colonies alone equalling 
the total export trade of the German Empire. 





“Ta TouRAINE.”—The new French twin-screw steamer 
La Touraine made her first trip to New York from 
Havre in 7 days 3 hours and 11 minutes, 
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Norti-East Coast INstituTi0ON OF ENGINEERS AND SHIPBUILDERS, 
—The first general meeting of the eighth session will be held in 
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castle-upon-Tyne, on Monday, October 26th, at 7.30 p.m. The 
following papers will be read and discussed: ‘‘ Proposed Im- 
provements in the Construction of the Bottoms of Ships and 
Steamers,” by E. F. Wailes. 
Walliker. 

INSTITUTE OF MARINE ENGINEERS. — Meeting on Tuesday, Octo- 
ber 27th, at the Langthorne Rooms, Broadway, Stratford, at 
7.30 p.m., when the discussion on Mr. Rowe’s paper oa *‘ Stability” 
will be resumed. 
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PRIVATE PRAOTICE BY PROFESSORS. 


Ir is becoming customary with the authorities of 
engineering colleges to stipulate that the profes- 
sors shall not engage in private practice. The 
whole of their time is to be devoted to their 
students, or, at least, no part of it is to be em- 
ployed in doing professional work to be paid for in 
fees. Curiously enough this proviso is limited to 
actual creative work. Professors may, and do, 
write books which are paid for by publishers ; they 
deliver lectures for which they expect remunera- 
tion, and when they make inventions they patent 
them. It would certainly be intolerable if they 
were not free to do any of these things, since the 
most autocratic of employers leaves his servants at 
liberty to fill their leisure hours as they please. 
Men who labour all day in the City often seek 
relief from the monotony of commercial pursuits 
by devoting their evenings to music, to literature, 
to mechanics, and a score of other occupations, and 
no one dreams of objecting unless they impetil 
their health by too close application. It is a direct 
advantage to an employer that his staff should be 
men of cultured minds, and that they should seek to 
keep themselves abreast with some of the subjects 
of the day. Itis only in their youth that they can fill 
their evenings with studies that are a development of 
their daily duties. The bank manager cannot prac- 
tise the discounting of bills at home, and the 
financier’s secretary cannot negotiate a loan for a 
few thousands to the parish in which he lives in 
order to gain experience in dealing with European 
potentates and South American republics. If he 
could, his principal would certainly view the pro- 
ceeding with favour, since the aptitude thus 
acquired would put gain into his own pocket. It is 
only the governing body of an engineering college 
that is too austere to reap where it has not sown and 
to gather where it has not strawed. 

The professor is distinctly a man of leisure. To 
begin, he has three vacations a year, which amount 
to fourteen weeks or more. If he has any mental 
activity it is impossible that he should devote the 
whole of this time to recreation. Men with much 
more arduous lives than he, often find that they 
can recuperate perfectly in an annual holiday of 
three weeks or a month’s duration. Even during 
the terms the professor is far from being fully 
employed by his lectures and demonstrations. 
Unless he condescends to teaching drawing and 
handicraft, to fill up his time, not more than half the 
day, on the average, is accounted for by the time- 
tables of the institution. The remainder is no 
doubt occupied in fairly useful ways, especially in 
the case of the younger men, who have lectures to 
prepare and subjects to work up, but the pace is 
easy, and by management many hours may be 
saved every week to devote to other purposes, if 
such purposes can be found. As we have already 
said, writing books and preparing lectures are the 
main outlets for the energy of the active professor. 


They bring the author before a wider audience than 
that to be found in his class-room, and they sub- 
ject him to the criticism of his equals and superiors. 
This latter is most important, since it is very dete- 
riorating to the character to be always in a position 
of superiority, and to be able to lay down the law 
without the risk of contradiction. 

Last year’s lectures may do very well for the 
class-room, but the author knows that the critic 
will take a delight in exposing his want of acquaint- 
ance with the latest developments of the subject 
about which he writes, and therefore he spares no 
pains over his work. Thus writing forms a whole- 
some corrective to the influence of his daily work. 

It is, however, a difficult matter for a man to 
write books that are both new and valuable about 
matters in which he is not actually concerned. The 
engineering professor who is forbidden to practise 
engineering therefore soon comes to the limit of his 
ability in that direction. It often happens that he 
diverges into the path of physical science. The 
resources of the college laboratory, and the assist- 
ance of a large body of pupils, enable him to carry 
on investigations on a fairly large scale, and in this 
way to do very useful work, both for himself and his 
class. But unfortunately it is not exactly the 
work that he was intended to undertake. A 
knowledge of physics is undoubtedly very neces- 
sary for an engineer, but should not form his sole 
or even his chief equipment. It isa part of the busi- 
ness of the engineering professor to guard his pupils 
against the evil effects of the physical laboratory. 
The ideas picked up there often prevent technically 
trained students from taking full advantage of 
their subsequent workshop course. When placed 
in a manufactory some of them behave like old maids 
among a crowd of healthy schoolboys, filled with 
pride in their own more exact and rigid methods, 
and incapable of understanding that different ends 
required to be attained by different means. If the 
professor is more adept at physics than at me- 
chanics, how is he to exercise the necessary in- 
fluence ? Rather will he throw his weight into the 
other scale, and exalt the studies in which he feels 
himself at home, at the expense of those in which 
he is daily growing less familiar. 

The practice of engineering can only be ex- 
pressed in formulas to a very limited extent. Six- 
sevenths of it depends upon the exercise of what 
almost appears like instinct, but which is really 
the result of training applied to natural aptitude. 
Much of this cannot be transferred from man to 
man, but still there is some that may be taught if 
only it is done first hand. Experience is to the 
teacher what a bull’s-eye lantern is at night to the 
guide. With its aid he can make excursions out 
of the beaten track, and illumine every chance 
object that he may meet with, making it appa- 
rent to those he leads. Without it he must 
keep exactly on the path, and those that follow 
remain ignorant of all the objects of beauty and 
interest which they pass. They get safely from one 
hackneyed point to another, and like the personally 
conducted tourist, at the end of the journey they 
have only a very partial and incorrect knowledge of 
the country through which they have passed. As 
an example of the wonderful illumination that can 
be cast upon a subject by a man who is thoroughly 
conversant with all its details, we may point to the 
lecture of Mr. W. R. Kinipple published some time 
since in our columns* on subaqueous foundations. 
It is impossible to read a paragraph without feeling 
that the author has discovered for himself all the 
facts which he sets forth, and that his information 
is exactly such as will be useful to the young 
engineer. No amount of laboratory experiments 
could ever reveal the nature and peculiarities of 
concrete in the way that Mr. Kinipple put them 
before his audience. Other examples of the way in 
which the man thoroughly versed both in the theory 
and daily practice of engineering can elucidate a 
subject, are to be found occasionally in the speeches 
made by the chairmen at the meetings of the 
students of the Institution of Civil Engineers in 
Great George-street. It is customary for these 
gatherings to be presided over by some member of 
the Institution specially conversant with the sub- 
ject, and who is often a leader of the profession in 
his own particular department. After the paper 
has been read, and the hearers have offered their 
criticisms, the chairman will sometimes delight his 
audience by giving them the fruits of his mature 
wisdom. For every opinion he can give a 














In their way both these objects are admirable. 
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reason, and often he can supplement his reason 
with instances of success or failure. The history 
of the branch of industry before him is interwoven 
with the steps of his own career ; and he has known 
the authors of many of the improvements that have 
been introduced, and the difficulties that they had 
to contend against in bringing them to perfection. 
From the treasury of his memory he can dispense 
gifts that will stand his hearers in excellent stead 
years hence, when, in some distant part of the 
world, they find themselves faced with difficulties 
fur which they would otherwise have known no 
remedy. 

These examples that we have quoted represent 
an ideal in the way of teaching that can never be 
realised in practice. An engineering college, with 
a dozen professors of engineering, chosen from the 
leading lights of Great George-street, will certainly 
not be seen. But there is no reason, because the 
ideal is unattainable, that we should seek to get as 
far away from it as possible, yet that is exactly 
what we are doing now. When aprofessor of engi- 
neering is wanted, advertisements are issued and 
are replied to by most of the young men who have 
been specially successful during the past few years 
at the leading technical schools, Generally speak- 
ing these are men of talent, and have made the 
most of all the advantages offered to them. They 
are excellent mathematicians, good physicists, and 
have a capital theoretical knowledge of engineering 
science. Probably before they entered college 
they passed through the workshops, and after they 
left it they entered into some kind of practical 
work, and have followed it conscientiously. But, 
of course, they have not been able to repeat their 
college successes. They have not rushed ahead of 
their fellows in the same way that they did in the 
class-room and examination hall. Three years then 
sufficed to mark them as superior to all their com- 
petitors, while in the work-a-day world the same 
period has brought them neither honours nor 
riches. It has been a period of sowing, and 
there is, as yet, no promise of the harvest. Con- 
scious of their intellectual powers, and some- 
what demoralised by the artificial conditions of 
college life, they feel disappointed at their slow 
progress, and when the chance of a professorship 
opens they clutch at it eagerly. It offers them an 
immediate competence, with an assured position 
both in the scientific and social world. The com- 
petition for the post is, therefore, keen, and the 
man chosen brings with him a capital reputation. 
If he has force of character at all equal to his 
intellectual ability, he only needs practical expe- 
rience to become a good engineer. He certainly is 
not that at present; it would be more correct to 
style him a brilliant amateur. 

The governing body of the college, having chosen 
such excellent raw material for their new professor, 
immediately take steps to prevent him attaining 
maturity by binding him down not to engage in 
private practice. Henceforth he is only to be a spec- 
tatorin the engineering world. His part is to pick up 
such information as lies on the surface and to 
deliver it, more or less digested, to his pupils, 
just as certain birds feed their young from their 
crops. He must never bring his theories to the 
test of practice ; he must not endeavour to create 
anything ; his wits must never be sharpened in 
competition with his fellow-man ; his education 
must not be completed—as he is he must remain, 
unless, as is most probable, he undergoes degene- 
ration. It is sad to think of such a useful career 
being blighted in this way, and still sadder to 
think of the loss to successive classes of pupils. 
They will hear of the excellent credentials which 
the professor brought with him, and of the honours 
he took at college, and will imagine that, if they 
can form themselves on his pattern, they will 
spring upon the world full-grown engineers. It is 
needless to say how rude will be their awakening. 

We know the objections that ure urged against a 
professor carrying on a private practice, and we 
freely admit that there is a great deal of weight in 
them. His time and attention are divided between 
two occupations, and it is possible that he may not 
make an equitable partition. His salary is prac- 
tically secure whether he works zealously or not 
in the cause of the college, while his private gains 
depend upon his activity and industry. A dis- 
honourable man might devote his strength and best 
exertions to his clients, giving no thought to his 
pupils until he entered the lecture-room. Such a 
condition of affairs would be most undesirable, but 
we are by no means certain that it would be more 
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calamitous than often exists under the present 
method. A teacher who has important works on 
his hands will lecture from the standpoint of a 
man of the world. This discourse may not be well 
arranged, but it will deal with realities ; his facts 
may be badly marshalled, but they will be facts, 
and not academical fictions; his view of his subject 
may be partial and incomplete, but it will include 
that portion which will be of most importance to 
his pupils to know. Even under these conditions 
of a professor who wilfully, and almost dis- 
henaaien neglects to perform zealously the duties 
for which he is paid, the results are not more 
inimical to the learners than in the case where 
their teacher loses all touch with the engineering 
world, and though working conscientiously, wastes 
the time of his pupils on subjects that will be of 
little use to them hereafter. The period of life in 
which men can devote themselves methodically to 
the acquisition of knowledge is so short that an 
irreparable injury is done when it is wasted. 

There is no reason to assume that the engineer- 
ing pupil must be left to one or other of these two 
classes of professors. There are plenty of honour- 
able men in the world who may be fully trusted to 
do their duty, and in case of doubt to give the 
benefit to the college and not to themselves. But 
even if the professor be not actuated by very high 
principles, for a very long time after his appoint- 
ment, he will not feel the strain of opposing claims 
very keenly. A young man starting as a consult- 
ing engineer in a provincial town has an uphill 
course before him if he has nothing else to depend 
upon. These opportunities are few, and the fees 
to be obtained are not usually large. It may be 
asked what is the advantage of a practice of 
this kind? How is it going to transform the clever 
theorist into the capable engineer? A little con- 
sideration will show, we think, that the educa- 
tional effects of such a career cannot be judged by 
its financial results. It is not the habit of manu- 
facturing engineers to seek outside aid until they 
have exhausted their own resources and those of 
their staff ; the consequence is that the problems 
they offer for solution are not easy ; often they are 
beyond the resources of science to meet fully, and 
all that can be done is to evade them in the best 
manner possible. Few people who have outlived 
the hot zeal of youth would care to be appealed to 
in such circumstances. But when the matter is 
thrust upon a man who has a reputation to main- 
tain in the district, and who has the leisure to give 
it full consideration, how great must be the intel- 
lectual stimulus which he will receive. The record 
of the failures of the previous attempts, made by 
men trained in the best school of practice, con- 
stitute in themselves an object lesson of the highest 
value, and one that can be found neither in text 
books nor in laboratories. The utter impotence of 
mathematics and physical theories, taken by them- 
selves, to show the way through the difficulty is 
pressed home most forcibly, while should the pro- 
fessor be successful in suggesting a remedy to 
meet the case, he is elevated and encouraged by 
the feeling that he is doing actual work in the 
world. He enters his class-room another man ; it 
is no longer a sheltered retreat to protect him from 
controversy with the rougher practical spirits of 
the neighbourhood, but merely a place where a 
— of his daily work is performed. Hehas found 

y actual experiment where the unscientific man 
fails for want of knowledge of the laws of nature, 
and has also learned how different nature appears 
in the workshop and in the laboratory. e has 
acquired new views of the teacher’s mission, and 
clearer ideas of the objects that he must set before 
himself. 

It would be easy to find other examples—in con- 
nection with patent litigation, public works, and 
private commercial enterprises—to show that a 
man’s mental standpoint may be entirely changed 
by a practice that is neither overwhelming nor very 
lucrative. The great point is that the provincial 
consulting engineer, in the early part of his career 
at least, has a large variety of subjects sub- 
mitted to him, and that each has already baffled 
men of ordinary attainments. He has none of that 
routine work which so rapidly builds up fortunes in 
Westminster, and which can be safely left to subor- 
dinates. Everything that he attempts demands his 
best energies and earnest attention, and whether it 
be brought to a successful conclusion or come to 
nothing, it is fruitful in a precious crop of experi- 
ence. We assume that the professor is a man of 
all-round ability—something more than a human 











teapot in which other men’s ideas are infused, to 
be afterwards served out as a weak watery extract 
for infantile consumption. If he be only a success- 
ful example of the art of cramming there is no 
need to deny him the privilege of private practice ; 
the commercial community around him will soon 
take a measure of his capacity, and will not tempt 
him with too many commissions. The few that he 
may get will, however, be of excellent service to 
him, for they will take a good deal of conceit out of 
him, and show him his true status in the engineer- 
ing world. Possibly a report of his ineptitude may 
even come to the ears of the governing body of the 
college, and show them that certificates and testi- 
monials are not the best guides in estimating the 
value of a man’s attainments. 

The professor who makes a valuable private 
practice will in the natural course of events find 
that it offers a better field for his exertions than 
can be found in teaching, and will eventually resign 
the latter. This is most desirable. The man who 
has passed middle age is out place in the class- 
room. Not only have his years erected a barrier 
between him and the young men in his charge, but 
he has no longer that complete acquaintance with 
the details of science that is required of him. 
Knowledge is progressing with such extreme 
rapidity that it is only fresh and elastic minds that 
can undergo that drudgery which is necessary to 
master it. The man in middle life cannot sit 
down for hours to grind at text-books and technical 
journals. One or two subjects he may know per- 
fectly, but as regards the remainder he is content 
to be acquainted only with the general principles. 
Professor Huxley once said that men of science 
ought to be painlessly extinguished at the age of 
fifty-five, because after that they become obstruc- 
tive to progress. Probably he has changed his 
opinion since, for no one shows less signs of self- 
effacement than he, although he has long passed 
the limit he appointed for his seniors. This rule, 
like all others, has its exceptions, but in most 
cases the man of middle age has fallen behind in 
many things that are essential to the teacher, and 
needs to be replaced. If he has made a private 
practice he will take himself off in the ordinary 
course of events, while if he has failed in doing 
so, the fact is full of significance to those who 
employ him. 

We are not among those who have no voice 
except for the laudation of the so-called practical 
man—the man who practises all the blunders of his 
predecessors. The creation of so many technical 
colleges is evidence that his reign is over, and that 
in future the engineering work of the world is to be 
intrusted to the man of science. Not to the 
pedant fattened on a flatulent diet of laboratory gas, 
but to him who has hardened his intellect by a 
systematic investigation of the deep problems of 
nature. But how is the student to attack these 
if his teacher gives him no aid, and how is the 
teacher to help it if he himself be ignorant? 
Neither reading, nor attending meetings of learned 
societies, nor experiments in a laboratory, useful as 
all these are, will impart the kind of knowledge 
that it is desirable an engineering professor should 
possess, in addition to his purely theoretical attain- 
ments, in order that his pupils may acquire that 
happy medium of knowledge that is as far removed 
from ignorance as it is from conceit. Private 
practice is the only method by which this knowledge 
can be gained, and private practice is very often 
forbidden. 





SIAM, BURMAH, AND CHINA 
RAILWAY CONNECTIONS. 

A CABLEGRAM from Bangkok intimates that the 
Siamese Government have received tenders for the 
construction of the Bangkok and Korat Railway, 
and that although a German syndicate has been 
anxious to secure the contract, a Singapore firm, 
Messrs. Murray, Campbell, and Co., have offered to 
build the line for 200,000/. less than is asked by the 
German competitors. They are backed by Messrs. 
Jardine and Mathieson, London. The facts are 
more significant than might be assumed at first 
sight. In the first place they indicate the begin- 
ning of an extensive railway system in Siam. The 
Government some time ago formed a Royal Rail- 
way Department under the Minister of Public 
Works, and the first step taken by the department 
is the organising of this Korat Railway. The rail- 
way, which will be 165 miles, is to be commenced 
before the close of the year, and to be completed by 
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1896. The line is to be constructed with a broad 
gauge. The capital is not to exceed 1,600,0001., 
half of which has been subscribed by the Royal 
Family, and the remainder, with the exception of 
80,0001., by outside speculators. The Government 
guarantee a dividend of 5 per cent. during the first 
ten years of the railway’s existence. The cost of 
constructing the line will be about 6500/. per mile, 
and the Government is stated to hold a reserve fund 
in cash sufficient to meet working expenses. The 
line runs northwards for 50 miles from Bangkok to 
Saladang, thence east-north-east to Korat. From 
this latter point it is probable that before long the 
Government will proceed with an extension of 
over 200 miles northwards to Nonghai on the 
Me Kong. 

Having reached the shores of this great river which 
flows through the Yun-nan territory and Siam, the 
Siamese hope to transfer traflic from the river to the 
railway. The scheme may be very serviceable and 
profitable. Besides, the river could not well have 
been reached by a more direct route, consistent 
with the population requirements, for Korat is a 
centre of many trade routes further east, so that 
it was desirable to make a connection with it. 
Surveys, designs, and estimates have just been 
completed for a railway from Bangkok to Kiang 
Hsen, also on the Me Kong, but further north and 
considerably to the west of the terminus of the 
other railway. This survey was made by Sir A. 
Clarke and Messrs. Punchard, McTaggart, Lowther, 
and Co., and the cost of the survey only amounted 
to something more than one-half of the limit 
imposed by the agreement. This line passes within 
80 or 90 miles of Moulmein, the seaport in Lower 
Burmah, and north of this point the route corre- 
sponds with that proposed by Mr. Holt Hallet 
for the Burma-Siam-China Railway. This latter 
line was to cross from Moulmein to the frontier 
town of Myawaddi, a distance of 80 miles, thither 
through Siam territory, a distance of 375 miles, 
to our frontier with the Siam Shan States, and 
thence on, vid the valley of the Me Kong in the 
British Shan States, to Ssumas, the frontier post of 
South-Western China. The total length is about 700 
miles, of which 325 miles lie in British territory. 
It is quite possible, if the Indian Government made 
the line from Moulmein to Myawaddi, there would 
be an inducement to the Siamese to construct Sir 
Andrew Clarke’s line to Kiang Hsen, from whence 
the line could be made by British capital to the 
Chinese frontier. Further progress, however, has 
not yet been decided upon ; and we have it on the 
authority of our consul at Bangkok that the Go- 
vernment do not at present intend to ‘‘ guarantee ” 
this line. We do not think that there can be any 
jealous feeling as to the relative claims of Bangkok 
and Moulmein as ultimate ports for the traffic from 
Western China, for traffic westward bound would 
be several days sooner vid Moulmein than by way 
of Bangkok. Besides, a railway from Moulmein to 
the interior would assist greatly in the development 
of Siam. Such a railway, apart altogether from the 
desired route to South-Western China, must sooner 
or later be made. 

Another interesting item of news in connection 
with this competition for a route to Yunnan terri- 
tory comes from the East in the form of the report 
of a preliminary survey of the alternative route 
to that just mentioned and which extends from 
Mandalay to Kunlén, on the Salween River, 
where there is a large ancient ferry, and which 
marks the border of Theinni and Yunnan, The 
distance is 285 miles. The maximum grades will be 
lin 40. There will be a number of tunnels and 
several bridges 150 ft. to 250 ft. span. The prin- 
cipal difficulty is in getting the railway over two 
summits—as between Mandalay and the Salween 
River the land is mountainous. One of these 
summits, situated three miles north-east of Memank, 
is 3220 ft. high ; but it is thought possible to carry 
the line up on an incline of 1 in 16 on the rack rail- 
way system. The line could, of course, be laid at a 
less steep grade in the ordinary way, but it would 
involve greater length of railway and many 
tunnels, bridges, and other heavy work. But the 
tratlic anticipated will, it is thought, result ina 
successful outcome of the present efforts to form a 
company for the construction of the railway. 
Meanwhile we note that some of the British Cham- 
bers of Commerce are petitioning the Secretary of 
State for India in favour of the construction of this 
line, which would greatly assist to develop Upper 
Burmah. There is no question of the great ad- 
vantage which would follow on the establishing of 


railway communication between the Yunnan terri- 
tory through Burmah or Siam: the divergence of 
opinion is as to which is the better route, and we 
question if there is sufticient data at disposal to 
arrive at a conclusion. 

The spirit of enterprise is abroad in another 
direction in the East. The Siamese Government 
have granted a concession to an Englishman of 
Singapore to construct a railway across the Malay 
Peninsula. This line is to start at Singora on the 
east shores, 400 miles south of Bangkok. From a 
distant period in history it has been a centre of 
trade from which tin and native produce have been 
carried by junks to Bangkok as well as to the States 
and China. The railway will extend to the 
capital of the stanniferous district of Kedah. 
The advantages of this line will be the 
acceleration by two or three days of the mail ser- 
vice from Europe to Bangkok, Saigon, and China ; 
the development of the tin and other mining re- 
sources of Satul, Perlis, Patani, and Kulim ; the 
formation of a link in the grand trunk railway con- 
necting Singapore and the Malay protected States 
with Tavoy and Moulmein and the Indian systems. 
There is another short railway projected from 
Bangkok to Patriew River, and surveys have been 
made for quite a number of other lines in the in- 
terior of Siam. 





THE SHIPBUILDING TRADE. 

For a month or two there has been a growing 
impression in some quarters that shipbuilding 
throughout the kingdom had revived in view of the 
number of orders placed, but this is not borne out 
to any extent by the official statistics just issued 
from Lloyd’s Registry of Shipping. It is true that 
they show a considerable accession to the work on 
hand in Scotland, notwithstanding a production in 
three months of 66,840 tons; but all other districts 
have much less work now than they had three 
months ago. It is an interesting coincidence, if 
not cause and effect, that the orders began to be 
given out to the Clyde builders after the strike was 
settled by the men agreeing to the members’ terms, 
while on the Tyne and some other districts there 
have since been many small disputes which may 
have caused a cessation of orders there. It is 
almost natural that when troubled with strikes em- 
ployers have not a very great desire to secure new 
work, especially if they cannot determine exactly 
the cost of labour on which to base contract prices. 
Nor isa client ready to place an order with a firm 
when there is any doubt as to delivery within the 
specified time. These are almost self-evident facts ; 
but they are too often lost sight of. 

Taking first the launches, the total tonnage com- 
pares favourably with recent returns, notwith- 
standing that on the Clyde there was a slight 
diminution due to the strike. The most significant 
fact about the return, however, is the great increase 
in the proportion of sailing vessels to steamers. 
Of the tonnage launched in the September quarter of 
last year, but one-tenth was sailing vessels, whereas 
nearly one-fourth of the tonnage put into the water 
last quarter was sail. This means that the carry- 
ing efficiency of the vessels completed is not nearly 
so great, for a 1000-ton steamer can make many 
more voyages than a 1000-ton ship, and therefore 
carries more ina year. The shipowner seems fully 
aware of the probability that freights in the im- 
mediate future may not be sufficient to meet the 
expense of a steamer ; and that even at the differen- 
tial rates of freight for ships there may be a better 
margin of profit. The tonnage launched in the 
past nine months totals 850,057 tons, which is at a 
lesser rate of production per month than last year, 
for in the nine months the total then was 916,979 
tons. The production in Scotland in the nine 
months was 257,839 tons, and this was 46,255 tons, 
or 18 per cent. less than in the corresponding 
period of the previous year. 


Merchant Vessels Launched in Britain, 


| Vessels. | Tons. Sail to Total. 





Quarter. 
per cent. 
September, 189 ee 236 231,651 23.6 
June, 1891 ee ee 237 324,984 16.5 
March, 1891 .. Be 154 243,492 16.5 
December, 189) yf 169 277,726 13.1 
September, 1890 ..| 180 306,577 10.6 





What we have said on the increased proportion 
of sail to steam tonnage is again borne out even 
more decidedly when the amount of work on hand is 





considered. But as we have given the percentage 





of sail to total at various dates in the Table ap- 
pended it is not necessary to refer further to the 
subject. This Table shows that there is a smaller 
amount of tonnage building than at any period 
since this date last year. Six months ago there 
was 16 per cent. more work. Since October, last 
year, too, a large number of warships have been 
launched, and as these are not included in the 
figures given in Lloyd’s return, it may almost be 
takea that the shipbuilding trade is as bad as it has 
been for three years. Besides, there are, as we 
have shown, more ships than formerly. Whereas a 
year ago there were but 76 ships of 81,271 tons, 
there are now 141 ships of 185,807 tons; while 
the number of steamers now building is 334, the 
tonnage being 516,307, and a year ago there were 
330 vessels of 570,977 tons. This means that the 
number of propelling engines now being con- 
structed is only four more than a year ago. The 
inference, too, is that there are fewer passenger 
steamers building, and therefore less work for the 
wood-workers. Of recently ordered vessels quite 
a number, however, are for passenger lines. Two 
years ago there was 25 per cent. more tonnage and 
over 100 more sets of engines under order, exclusive 
of the Jarge number of Government vessels then 
ordered under the Naval Defence Act. If we go 
back to the beginning of 1888, however, we find 
that the position was very much worse, for then 
only 279 vessels of 439,335 tons were under con- 
struction. It is difficult, too, to see how there can 
be any immediate improvement of a permanent 
nature. The tonnage of the world is given variously 
at 21 and 22 millions, and it is assumed that 20 
millions is amply sufticient for the carrying trade 
of the world ; so that the competition means lesser 
freights, which will ultimately check the abnormal 
production. 

Merchant Vessels under Construction in Great Britain, 


Date. Vessels, | Tons. 





Sail to Total. 
| per cent. 

October, 1891 wal 475 | 702,114 26.4 
July, 1891 .. ool 530 769 300 214 
April,1891 .. —..| 549 804,816 16 
January,1891 :.| 471 734,010 15.4 
October, 1890 ae 406 652,248 12.5 
July, 1890 .. ‘eal 464 739,914 1l 
January, 1890 esl 521 872,957 10.1 
October, 1889 <a) 621 882,749 9.75 


| ' 


It isa further sign of the times that there are 
building five sailing ships over 3000 tons, and 44 
over 2000 and under 3000tons. Of steamers there 
are building 27 between 3000 and 4000 tons, 
between 4000 and 5000 tons 9, over 5000 tons 21, 
two of these, the Cunard vessels, are 14,000 tons. 

As regards the vessels in the initial stages of con- 
struction it cannot be said that there is any material 
change. There is an increase on the tonnage in 
July to the extent exactly of the large Cunard 
steamers ordered in the interval for the Fairfield 
Company, but when the figures are compared with 
the totals in the previous year there is a very de- 
cided falling off : 


Merchant Vessels in Initial Stages of Construction. 

















— | Vessels. Tons. 

October, 1891 ne wel 110 189,070 
ca ae 107 156,253 
March, 1891 “a eo] 145 180,349 
January, 1891... -+| 178 293,88 
October, 1690 eo ee 136 242,091 
January, 1890 ee 171 304,%75 

pe 9 . 171 318,730 





We have already indicated that while the Clyde 
has now slightly more work than three months ago 
—about 5 per cent. more tonnage—the other dis- 
tricts are not so favourably situated, the decreases 
being on the Tyne 19 per cent., Wear 11.8 per 
cent., Tees about 10 per cent., Mersey 23.6 per 
cent., and Ireland 4.2 per cent. When comparison 
is made with the work in hand at the beginning of the 
year, it is found, as shown on the Table appended, 


—|that the Clyde and Ireland alone stand in a better 


position—to the extent of 6 and 25 per cent. The im- 
provement ona year ago on the Clydeismore marked; 
but there is a decrease when compared with October, 
1889, of about 12 per cent. The Tyne shows a de- 
crease of 22 per cent.; and when compared with 
one and two years ago there is also a decrease in 
the tonnage under construction. The Wear is in a 
much worse condition than for some time, the de- 
crease on the work in hand in January last being 
14.2 percent.; in October, 1890, 3.9 per cent.; and 
in October, 1889, 36 per cent. In the case of the 
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Tees the tonnage on hand, while less by 14.7 per 
cent. than at the beginning of the year, is about 
the same as at the corresponding dates in the past 
two years. The Mersey is practically in the same 
position as a year ago, and much better than at the 
corresponding dates in the two previous years. 
Ireland is in a good position comparatively speak- 
ing. The exact figures are given in the Table 
following : 

Merchant Ships Building at Principal Ports. 


October, 
1889. 


October, 
1890. 


January, 


1891. 


October, 
1891, 


| 
| 


Dn 

i= 

o 

B 
229,959 
140,434 
135,799 
104,792 
9,465 
73,853 


2] 
e 
oS 
A 


165,286 115 
122,158 , 69 
90,609 6L 
108,435 | 52 
16,126 | 12 | 
61,601 | 27 | 


3 | 
| A } 


| 
| 
| 


| 

coneaees 

| | 
| | 
} | 


a2 
S 
S 
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| Number, | 





189,447 | 88 
130,772 | 64 
101,485 | 39 
124,592 | 48 
18,845 | 13 
70,657 | 23 


121 | 200,781 
.| 60 | 102,028 
Wear ..| 43 | 87,079, 
Tees ..| 56 | 108,511 
Mersey ..| 14 | 18,175 | 22 | 
Ireland ..| 27 88,165 | 27 


Clyde 
Tyne 66 
47 
50 





As to the destination of vessels under construc- 
tion, there is not much change in the proportion of 
vessels for foreign clients, Germany and South 
America have not filled up the orders executed 
within the quarter ; but they are still represented 
by several vessels. Norway still occupies the best 
position with 16,480 tons, and Greece comes next, 
12,270 tons ; Germany, 9520 tons ; South America, 
9303 tons ; Russia, 8850 tons ; America, 6620 tons; 
Italy, 6200 tons; Egypt, 6000 tons; Denmark, 
5280 tons ; China, 3000 tons. It is interesting to 
note that 92 per cent. of the vessels building are 
under Lloyds supervision, and adding to these 
vessels building abroad it is found that the registry 
named is superintending the construction of 450 
vessels of 686,888 tons. It is surprising to learn 
that two vessels of 800 tons are building abroad for 
United Kingdom account. 








STEAM, OABLE, AND ELECTRIC 
TRAMWAYS IN NEW SOUTH WALES. 

Tuer Commissioners’ report on the Government 
tramways of New South Wales is doubly interest- 
ing in view of the light it throws on the important 
question of the relative financial results of steam, 
cable, and electric tramways. We may, however, 
premise our analysis of the comparative results with 
a general view of the financial condition of the 
tramways. The total lengthis 42} miles, two short 
extensions having been made during the year. 
The total cost of the lines is 975,0001., equal to 
about 23,0001. per mile. The actual cost of the 
steam line is 16,610/., exclusive of stock, work- 
shops, &c. The working of the tramways during 
the year has been satisfactory, and the interest 
earned upon the capital has been increased to 5.32 
per cent., as against 4.81 per cent. last year, and 
1.98 per cent. in 1888. This improved financial 
result has been accomplished while the Commis- 
sioners have continued to materially improve the 
condition of the rolling stock. Fifteen new cars 
have been built out of working expenses during the 
year, as well as four tram motors, making, since 
1888, a renewal of 56 tramcars out of a total stock 
of 129 vehicles then existing. The maritime strike 
added materially to the cost of fuel, an additional 
sum of about 6000/. having been spent in this way. 
As an evidence of the efficiency of the management 
under the Commissioners, it may be noted that 
whereas in the years 1882 to 1888 there was an 
accumulated decrease on net earnings of 52,2811., 
there has been an increase in the past three years 
of 67,8191. 

The tramway system of the colony is divided into 
four sections. The City and Suburban line, which 
is operated by steam motors, is 334 miles long, the 
Newcastle to Plattsburg, also steam, is 74 miles 
long, the North Shore cable line is 14 miles long, 
and between Randwich and Waverley there is a 
short experimental electric line. The latter has 
only been open since November 9, 1890. The 
effect of economical management is indicated 
on all the sections. On the City and Suburban, for 
instance, there is an increase of 22.2 per cent. in 
the gross receipts, and as the proportion of revenue 
absorbed in expenses has decreased from 92.38 to 
81.92 per cent., the net receipts have increased to 
48,860/., or nearly triple the amount of 1888. 
The profit on capital is, therefore, 5.74 per cent. 
instead of 2.27 per cent. as in 1888, Correspond- 





ingly good results are got on the other steam tram- 
way, the return to capital being 2.18 per cent. 
against 0.12 per cent. in 1888. On the cable tram- 
way there has been an addition to gross revenue in 
two years of over 40 per cent. ; and whereas in 1888 
—94.26 per cent. of the receipts was required for 
expenses, last year 73.58 per cent. was sufticient, so 
that the return to capital-is 3.67 against .58 per 
cent. 

In comparing the results of the city and suburban 
steam lines with the North Shore cable line, we 
would suggest several circumstances which must be 
borne in mind in arriving at any deduction. In 
the first place, the lengths of lines so materially 
differ that the law of percentages may operate un- 
fairly against the cable line. Again the routes 
may not offer the same advantages for heavy traftic 
in both cases. There is this special circumstance, 
too, about New South Wales tramways, that origi- 
nally the plant was not what it should have been, 
and repairs and renewals have lately formed a large 
item in the expenditure. In the case of the steam 
tramway, ten new motors have been got, and 
thirty-nine boilers repaired, four requiring new 
fireboxes, stays, &c., and fourteen new tubes. In 
the cable raiiway extensive alterations have been 
made in the gearing. But probably the difference 
relative to revenue in the cost of renewals is not 
great. The maintenance of way, works, and 
stations on the steam tramway comes to 10161. per 
mile open, and to 794l. on the cable railway. The 
cost of construction and equipment is 25,595l. per 
mile on the steam road and 49,562/. on the cable 
line. As to revenue, &c., the following gives the 
results : 


Steam. 


41.78d. 
34.23d. 
7.55d. 
81.92 per cent. 
5.74 


| ” 


| | 


Gross revenue per car-mile 
Expenses = o 

Net receipts “ ee os 
Per cent. of expenses to receipts 


9.68d. 
73.58 per cent. 
Profit to capital .. 3 67 


Each passenger paid a trifle over 1d., a small 
proportion of the travellers taking 2d. tickets. The 
number of car-miles on the steam line was over 14 
millions, and on the cable line 67,687, and the 
number of passengers was 62.67 millions and 2.46 
millions respectively, but the better way will be to 
show the results per mile : 


Cables. 


Steam. | 





Car-miles per mile open .. 45,760 
1,448 


| 
| 45,124 
40.88 | 


os 9 CBF .. oe 4,835 
Passengers per car-mile .. 36.33 





Turning now to expenses we may remark that 
the management being the same there is in some 
measure a fairness between the comparisons. The 
following are the details per car-mile : 


| Steam. Cable. 
| 

Maintenance of way, works, and stations 

Locomotive power .. os ee oe 

Cars and wagons 

Traflic expenses 

Compensation 

General charges 


Total .. 





d. 
5.26 
17.65 
2.42 
7.13 
32 
1.15 





33.95 


It is also probable that if the cable line had been 
as long as the maximum limit better results would 
have been got per car-mile, as the same number of 
workmen would have sufficed for a larger stationary 
engine and for supervision. 

The electric tramway is but 1} miles long and it 
has only been in operation eight months. Full 
data is not given of the working during that time, 
so that we are unable to include it in our compari- 
son with the steam and cable system. But 
some interesting figures are given for the 
eight months’ working, and alongside these 
are given the results of eight months’ working 
last year of the same line by steam. In both 
cases there are heavy losses. The car - miles 
are not given; but taking the total gross receipts 
we find that the electric tramway earned 5751. 
against 4071. by the steam cars, or 3841. and 2721. 
per mile open respectively. To earn this the 
electric tramway spent 1796]. in expenses and the 
steam tramway 1423/., so that relative to income 
the steam cars cost more. The following gives the 
expenses under the various items per cent. of 
income : 


Per Cent. of Income. 





Electric, | Steam, 
1890. 1889. 





Maintenance of ways, works, and stations.. 
Motive power... oe oe ee oe 
Cars and wagons.. 
Traffic expenses .. 
General charges .. 


Total .. aN eo 








312.14 | 348.6 





It may be noted in explanation of the heavier 
charge for motive power in the case of the electric 
tramway that much of this is due to the increased 
cost of fuel during the past year as compared with 
the previous year. Fuel for the stationary engine 
for working the dynamos cost 4131. for the eight 
months, while for the steam trams the cost of fuel 
was 1071. Again, as we remarked in connection 
with the cable tramway, with a larger installation 
for a longer line, there would not be the same pro- 
portion of expenses absorbed in wages of men for 
the stationary engine. It is remarkable that the 
stationary engine required 55l. for water and 451. 
for oil, tallow, and waste, while the steam motors 
formerly only needed 271. and 25/1. respectively. 
In view of the special circumstances which may 
explain the heavy loss it would be difficult to make 
any general deductions from the figures we have 
given. They are, however, interesting. 





IRRIGATION IN THE UNITED 
STATES. 

AN effort was recently made in the United 
States Congress by senators from North Dakota, 
South Dakota, Nebraska, and Kansas to secure an 
appropriation for the purpose of investigating the 
character and sources of the artesian and under- 
flow water supply of the Dakotas and the Great 
Plains. The amount asked for was 20,000/., and 
an appropriation of 4000/. was made available in 
April, 1890. The outdoor work was organised by 
Colonel Hilton, who formed a staff comprising Mr. 
EK. 8. Nettleton, of Denver; Mr. R. Hay, of 
Kansas ; Mr. L. G. Carpenter, of the Colorado Agri- 
cultural College ; Professor Hicks, of the University 
of Nebraska, &c. Field agents were also appointed 
to collect data relating to wells, springs, and other 
waters of an artesian character, positive or nega- 
tive. Records of some 3000 wells were obtained 
from the British line to the Gulf, and west of the 
97th meridian of longitude ; data relative to 14,000 
other sources of water were also prepared for pub- 
lication. A volume containing 398 pages of printed 
matter with maps was prepared and submitted to 
Congress, and 1900 copies were published. Upon 
the showing made in this report Congress passed 
an additional appropriation with the view of con- 
tinuing the work to January 1, 1892. The field 
covered embraces an area of 780,000 square miles, 
lying between the 97th meridian and the foot hills 
of the Rocky Mountains. The present field force 
was to terminate its labours October 1. They will 
all be discharged with the exception of Messrs. 
Nettleton and Hay, who are at Washington com- 
pleting their reports. Mr. E. 8. Nettleton has 
been acting as supervising engineer in the field, 
having Mr. Follet, of Denver, as his assistant. 
Major Coffin, of Huron, South Dakota, has been 
serving as special assistant engineer in securing 
artesian well data; and Mr. J. W. Gregory, of 
Garden City, Kansas, is acting as special agent 
and assistant to Mr. R. Hay, of Kansas, who has 
been appointed chief geologist. Altogether 12,0001. 
has been appropriated and expended with the view 
of what are called ‘‘ inquiries in the field ;” experi- 
mental works have been strictly forbidden. Several 
experimental irrigation farms have been organised 
in the Dakotas, but the United States Government 
has restricted its assistance to giving the services 
of the engineer in charge in planning and laying 
out works for the utilisation of artesian supplies of 
water. All other expenditure has been borne by 
persons interested in Dakota agriculture. Artesian 
and underflow investigation have shown beyond 
doubt that the Dakotas possess the largest artesian 
basin in the world, its source of supply being 
principally precipitation or rainfull by the Rocky 
Mountains. There is also no doubt that this artesian 
basin can be utilised over the eastern half of the 
Dakotas, at least so as to furnish a storage supply 
when engineering works are properly developed, 
and that this storage supply will be sufficient to 





prevent the destruction of agricultural crops by the 
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periodical hot winds and occasional droughts which 
occur in this quarter of the United States. The 
western portion of the Dakotas is more distinctly 
within the arid belt, and will require somewhat 
different treatment. The investigation made has 
also developed the existence of a large supply of 
drainage or phreatic water, not artesianin character ; 
this water is available for farm purposes, and can 
be obtained at moderate depths, while it is capable 
of being utilised at a reasonable cost. It is con- 
sidered that in the case of North-Eastern Dakota 
and the Red River basin a system of small storage re- 
servoirs would be more useful than any attempts at 
artesian or underflow development. In the cen- 
tral region—that is, in Western Nebraska, Western 
Kansas, Eastern Colorado, Wyoming, and New 
Mexico—artesian waters are found in basins geolo- 
gically different from the Dakota basin ; they are 
more local and limited in their character, but are 
still of great importance. An underflow supply 
water has been shown to exist in the valley sand 
and other porous strata of such streams as the 
Arkansas and the Platte ; these are being utilised 
for the supply of irrigating canals in the valleys of 
the Arkansas, while works are being constructed in 
the North Platte Valley with the sime object. The 
existence of earth or drainage waters on the plains 
or prairies, above the valley lands, at moderate 
depths has been demonstrated from the foot hills at 
Fort Collins or Pueblo to the eastern line of the 
investigation which has recently taken place. 





NOTES. 
ProTectina BuILDINGSs AGAINST Fire. 

At all times and in nearly all types of buildings 
an outbreak of fire is a possible contingency—quite 
recently there has been a number in London—and 
in view of this the subject of protecting buildings 
against fire must always be interesting. An inge- 
nious arrangement has been made in connection 
with the Glasgow Herald offices. Within a few 
years adjoining buildings have, on three occasions, 
been destroyed; at one time the oftices were 
practically surrounded by burning buildings, but 
only a part of the roof was burned. Amongst the 
citizens, indeed, there is a belief that the large 
buildings bear ‘‘a charmed life.” Notwithstanding 
this belief the management have guarded against 
fire. The various departments have been fitted 
with automatic sprinklers, and to secure the desired 
head of water there was erected a water tower 
containing 3500 gallons, and at another part a tank 
containing 3000 gallons was fitted. Both are in 
communication with the public supply mains. Ex- 
perience, however, has shown that the greater danger 
is from without, and Mr. Alexander Sinclair, the 
manager, has devised a scheme at once simple and 
effective for drenching the roofs and windows in- 
stantaneously, and keeping them under flowing 
water for an indefinite period. The supply of 
water is taken from the tower and tank already 
mentioned, and a Worthington pump is used to 
force the supply to the highest part of the build- 
ings. Along the ridge of the roof and over all 
the windows are carried malleable iron pipes, 
finished with zinc to prevent rusting and per- 
forated every 3 in. to 18 B.W.G. The pipes are 
to be kept absolutely dry to avoid the risk of 
freezing, and the water can be forced through 
them in a few seconds. This system of roof- 
drenching has not been patented. 


Coat MINING IN GERMANY. 

It appears that the aggregate production of coal 
in Germany in the first half of this year was 
32,383,333 tons, as compared with 31,825,401 tons 
in the corresponding period of 1890. 1n the total 
representing the production of the first six months 
of 1891, the first quarter figured for 16,229,952 
tons and the second quarter for 16,115,381 tons. 
The corresponding output in the first quarter of 
1890 was 16,532,479 tons, and in the second 
quarter 15,292,922 tons. The average number of 
workpeople employed in German coal mining in the 
first half of this year was 245,729, as compared 
with 230,105 in the corresponding period of 1890. 
The production of coal in the Breslau district in the 
first half of this year was 10,224,744 tons, as com- 
pared with 9,935,825 tons in the first half of 1890. 
The output in the Halle district was 10,311 tons in 
the first half of this year, as compared with 10,366 
tensin the corresponding period of 1890. The Klaus- 
thal district produced 308,927 tons in the first half of 
this year, as compared with 304,787 tons in the 








corresponding period of 1890. The output in the 
Dortmund group was 17,813,559 tons in the first 
half of this year, as compared with 17,558,794 tons 
in the corresponding period of 1890. The Bonn 
district yielded 4,025,792 tons in the first half of 
this year, as compared with 4,015,629 tons in the 
corresponding period of 1890. The number of 
persons employed in the Breslau district averaged 
70,354 in the first half of this year, as compared 
with 64,931 in the first half of 1890; in the Halle 
district 128, as compared with 131 ; in the Klausthal 
district 3503, as compared with 3389 ; in the Dort- 
mund district 134,956, as compared with 125,747 ; 
and in the Bonn district 36,788, as compared with 
35,907 in the corresponding period of 1890. Ger- 
many does not consume at homeall the coal which 
it produces, the exports of coal from the Zollverein 
in the first seven months of this year having 
amounted to 5,245,209 tons as compared with 
5,042,322 tons in the corresponding period of 1890. 
On the other hand Germany imported 2,782,845 
tons of coal in the first seven months of this year, 
as compared with 2,272,355 tons in the correspond- 
ing period of 1890. 


Brick PAVEMENTS. 

In an article in the School of Mines Quarterly, 
Mr. W. Eoecklin, C.E., gives an account of the 
brick pavements which are now somewhat exten- 
sively used in the States. Bricks suitable for 
paving purposes can only be made from clay nearly 
free from limestone, and capable of standing a 
high temperature in the kiln. Theclay should not 
contain more than 6 per cent. of iron, or the tem- 
perature cannot be raised sufficiently high without 
melting the brick. The average composition of 
clay for paving bricks is said to be as follows: 
Silica, 69.1 per cent. ; alumina, 15.5 per cent. ; 
chemically combined water, 5 per cent. ; moisture, 
2 percent. ; iron, 2.5 per cent. ; magnesia, 2.5 per 
cent. ; lime, 3 percent. The dry pressed process 
is totally unsuitable for the manufacture of these 
bricks, which are best made by the stiff mud 
process, the clay being ground extremely fine. 
In burning care should be taken to secure as 
uniform a temperature as possible throughout 
the kiln, which is therefore best arranged with 
a driven draught, and about the same time is 
required to cool the kiln down as to heat it. 
Whilst cooling the kiln should be sealed against 
access of air. The burning should be stopped just 
short of fusing the bricks, and with care 79 to 90 
per cent. of the contents of the kiln may be suit- 
able for paving purposes, whilst the remainder 
will be good building brick. In laying, the founda- 
tion is best made of concrete, though owing to the 
expense this plan is not general; usually the 
ground is prepared by laying a layer of common 
bricks on their sides on solid earth, covered with 
2in. thick of cinders, consolidated by a 2-ton roller. 
Above this layer of bricks are laid the paving 
bricks proper, which are placed on edge. When 
finished the surface is covered 2 in. thick with clean 
river sand which is left to be swept into the joints 
and crevices by the traftic. The cost of such a 
pavement is said to be 2.25 dols. to 2.75 dols. per 
square yard. With a concrete foundation this 
will be increased to 2.50 dols. to 3dols. per 
square yard. Good brick properly laid has been 
shown by both experiment and practical experience 
to stand wear very well. The corners, however, 
are soon worn off and then afford a good foothold 
for horses. In one set of observations a traffic 
equal to 15,000 tons per foot of width only wore 
off 1 per cent. of the bricks. In conclusion the 
bricks should be hard and dense. Their specific 
gravity should exceed 2.0 and they should not 
absorb more than one-tenth their weight when 
completely immersed for ten days. Very good 
specimens show a specific gravity of 2.3 with an 
absorption of 1.17 per cent. of water. 





A NEW WHITE LEAD PROCESS. 

So many attempts have been made to do away with 
the tedious and dangerous old Dutch process of pro- 
ducing white lead, and have proved unsuccessful, that 
any new process is likely to be looked on with sus- 
picion. Nevertheless, a large plant is now in course 
of erection at Northfleet for the manufacture of white 
lead by what appears to be a very promising process, 
This process is based upon an invention of Dr. R. W. 
Emerson Maclvor, and is in principle much the same 
as the ammonia-soda process now in use on such an 
extensive scale. Speaking generally it may be de- 
scribed as follows: A solution of ammonium acetate is 
allowed to react on litharge, with the production of a 





basic lead acetate. The liquid, or semi-liquid mass of 
white colour thus formed is agitated, and carbonic acid 
gas is passed through it in the cold, forming basic 
lead carbonate (white lead), and reproducing ammo- 
nium acetate, which is used over again to dissolve a 
second charge of lead oxide. Such in brief is the 
process, and the details have required an immense 
amount of trouble in working out, but the difficulties 
seem at length to have been completely overcome by 
the inventor and Professor Watson Smith, of Uni- 
versity College, and the latter in conjunction with Mr. 
Wm. Elmore, and works capable, by the newer process, 
of turning out 200 tons of white lead per week are 
now being erected at Northfleet by the MaclIvor’s 
Patent Company, Limited, of 11, Queen Victoria-street, 
E.C. On paying a visit to these works last Friday 
we saw a model apparatus at work on a very impure 
litharge containing copper. Though only charged that 
morning, two pounds of litharge had been converted 
into white lead before our leaving the works in the 
afternoon. The product, though manufactured, as 
already stated, from an impure raw material, was yet 
perfectly white. The objection to most previous pre- 
cipitation processes has been a lack of covering power 
in the product, which also required a great deal of oil. 
This objection does not apply to the white lead pro- 
duced by the Maclvor system, as by a method dis- 
covered and perfected by Professor Watson Smith, 
the question of oil consumption is completely under 
control. One of the difficulties to be faced was the 
solvent action of ammonium acetate on most metals. 
Hence all pipes and the digester have to be lined 
with lead or manufactured out of a special alloy, con- 
sisting of copper 75 per cent., tin 6 per cent., and lead 
19 per cent., which is found to withstand the action 
of the acetate pretty well. Another alloy containing 
also antimony has been found to answer even better 
still. It is also proposed to use aluminium for special 
pipes and other tubing in the main works, as it is 
practically unacted on by the acetate, and can be 
obtained at the rate of 2s. a pound, which, as the 
metal is very light, and so goes far, is cheaper than it 
appears at first sight. In order to avoid leakage by 
corrosion of the seatings, which might occur if an ordi- 
nary metallic valve were used, a modification of a 
burette clip is used instead, consisting of a short 
length of rubber tubing and a clip worked by a screw 
to compress the sides of the tube together. This and 
several other ingenious contrivances are the work of 
Mr. D. D. Esson, the engineer and manager. 

Another difficulty to be faced was raised by the fact 
that on adding ammonia acetate to litharge, the latter 
is liable to be cemented together into hard lumps. To 
prevent this it is necessary to keep the powdered 
litharge in a violent state of agitation. This is accom- 
plished by drawing off the liquor in the digesters from 
the top and forcing it in at the bottom in strong jets 
by means of a cone-spreader, thus keeping the contents 
of the digester well stirred up. 

Some particulars as to the size of the works now in 
course of construction may be of interest. The build- 
ings are being erected on six acres of ground, the main 
shed measuring 160 ft. by 60 ft. The boiler-house is 
48 ft. by 40 ft., and contains at present two Lancashire 
boilers 28 ft. long by 7 ft. in diameter, whilst provision 
is being made for further boiler power, as considerable 
steam will be required for drying purposes. The main 
engine-house measures about 40 ft. by 40 ft. and con- 
tains a 100 nominal horse-power beam engine, which 
will drive cyclone pulverisers for finely pulverising 
the litharge, in addition to other work. Hand labour 
will be dispensed with as much as possible, the whole 
of the materials being moved by automatic conveyors, 
and thus any risk to the employés of lead poisoning 
done away with. 








THE COST OF PRODUCTION OF IRON 
AND STEEL. 

An American Government report compiled by Com- 
missioner Wright, of the National Department of 
Labour, and recently issued, deals with the cost of pro- 
duction of iron and steel, with the wages, time, earnings, 
and efficiency of labour employed, and with the cost of 
living and total earnings and expenditures of the men 
employed. Itshould be remarked at the outset that in 
arriving at the cost of production the expense for 
interest, insurance, depreciation of the value of the 
plant, royalty to the owners of the soil, and charges 
for freight of product to place of free delivery, have 
been excluded. The elements of cost which are 
included are cost of materials, labour, salaries of 
officials and clerks, supplies, and repairs and taxes. 
Returns were got from 118 establishments manufac- 
turing pig iron, two-thirds of which are in the United 
States. The figures vary very much. In works in 
the north of America, material costs from 3/. 12s. to 
2l. 4s. 6d. per ton, while in the south it in no instance 
costs more than ll. 15s. This is due to the close 

roximity of the raw material to the manufactories. 
n the north it has to be carried in many cases hundreds 
of miles. But beyond this the net cost of material 
is less in the south, a fact which may in some measure 
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be due to its inferiority, to the abundance, and to 
the difficulty of finding very extensive use in markets 
within reasonable distance of the pithead. Some 
figures will afford an idea of the differences. Ore in 
the north costs nearly 18s. a ton on an average; in the 
south abundance can be had for exactly one-third this 
sum. Cinder scrap, &c., is got at about 10s. 3d. in the 
north ; in the south at 4s, he difference in the case 
of limestone is not so great—3s. 3d. against 2s. 11d. 
Coke is about the same in both localities, 12s. ; but 
coal, again, is costlier in the north, being over 10s. 
against rather over 6s. in the south. The average of 
all materials in 26 establishments in the north is 2/. 7s., 
and of 24 works inthesouth 1/. 14s. The cost of labour 
is almost on an equality, averaging 2s. 1d. in the north 
against 2s. 14d. in the south. The total average cost 
pt a is nearly 2/. 16s. in the north against 
2/. 3s. in the south. There is little wonder, therefore, 
that such glowing pictures of the prospects of the 
south were drawn by those who, under the guidance 
of the Iron and Steel Institute visited those provinces. 
Great Britain and European countries generally have 
to pay a shilling or two more for their material than 
the works in the south, due also to freight charges, 
but except in one or two cases on the Continent, 
labour seldom costs more than a half that in America. 
The figures supplied by twenty-two establishments are 
appended. These afford an idea of the highest, average, 
and lowest cost of manufacturing a ton of pig iron in 
different countries. The labour is direct; salaries of 
clerks and officials, cost of supplies and repairs, and 
taxes, are included in the total. 


Cost of Making One Ton of Pig Iron in Different Works. 


Direct Total 


Material. Labour. Cost. 


£ 
Northern America : 4,633 
Ditto BAF +2 3.040 
Ditto é 2.717 
Ditto 2.687 
Ditto 3.052 
Ditto 2.564 


Southern America ; 2.056 
Ditto 4 . 36: 1.927 
Ditto 2 2.053 
Ditto 2 164 
Ditto 1.925 


Great Britain 
Ditto 
Ditto 
Ditto 


Europe 
Ditto 
Ditto 
Ditto 
Ditto . 
Ditto 142 2.221 
Ditto oe ee 1.465 151 1753 
An effort has been made to ascertain the entire 
labour cost of pig iron—the cost of each of the raw 
materials as well as the cost of working up the raw 
materials in the foundry; but many considerations 
make this difficult of realisation, Some manufac- 
turers mine their own ore ; others purchase it, and not 
only pay the cost of labour but also a middleman, and 
pullegs an intermediate profit. Some again have to 
pay a royalty on minerals ; while others are in the 
fortunate position of taking the ore as the ‘free gift 
of nature,” as the land nationalist would say. These 
items are aggregated by the compiler of the return, 
in the fifth column of the annexed Table, This dif- 
ference between the actual costs, and the costs charged 
by the blast furnaces, is assumed to include royalties, 
middleman’s profits, &c. 
Yost of One Ton of Pig Iron from the Mining of the 
Materials to the Finished Product, Inclusive. 


2.446 
2.844 
1 357 
1.977 
1.812 


2 687 
3.015 
1.547 
2414 
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Northern States. 
Bessemer oe 
Ditto 
Ditto 
Ditto 
Ditto 
Foundry oe 
Hot blast charcoal 


Southern States. 
Run of furnace 
Ditto 
Ditto 
Ditto 
Ditto 


Great Britain. 
Bessemer 
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In the Northern States the total cost of a ton of pi 

iron varies from 3/, 6s. to 2l. 15s., direct labour in al 
the processes varying in cost from ll. 18s. to 15s., offi- 
cials and clerks from 9d. to 2s. 14d., supplies, repairs, 
and taxes from rather over 5s. to over 8s. Transport 





shows the greatest variations from about 6s, 8d. to20s. 
In the Southern States there is not quite the same 
difference between highest and lowest prices of iron; 
38s. to 42s, seems to be the general run of the cost per 
ton. Of this from 17s. to 30s. goes to direct labour. 
It was to be expected that, in a country where every 
industry is developing with phenomenal a there 
would be great iene in the wages paid. The 
economic conditions are not at all balanced. It may 
be noticed, too, that the cost of labour involved in pro- 
ducing a ton of pig iron in the south is in many cases 
several shillings more than in the north. This, as has 
been shown, is not so much due to the actual labour 
of production, which is about the same in both dis- 
tricts (2s. 1d.). It is due rather to more labour being 
required to win and smelt the southern ores, which 
are not so pure as those in the north. The syndicates to 
which the great majority of the producing works belong, 
originally bought all the land and minerals within 
an area, so that they mine their own ores, consequently 
middlemen’s and intermediate profits are reduced to 
the minimum, running only toa shilling or two per 
ton. The close proximity of the raw material to the 
producing works is evidenced by the lowness of trans- 
port charges. Only one representative work in Bri- 
tain is mentioned; the cost of labour is put at 
about 13s. 4d. 

The production of various steel manufactures are 
also dealt with in the report; but as: we wrote on 
this subject when the summary of Mr. Wright’s report 
was issued in August, 1890,* it is only necessary to men- 
tion one or two facts. As we then stated, slight allow- 
ances have to be made for efficiency or otherwise in 
plant and management. In the case of Great Britain 
two works were taken to indicate the cost of produc- 
ing steel ingots. In the smaller work the cost per ton 
was a fraction over 3/.; in the larger work a trifle over 
2l. 16s. The cost on the Continent is given as over 
4l. 15s. and in America 4s. 10s. The cost of material 
in Britain is less ; but this does not make up the dif- 
ference, as it is 2/. 10s. against 4/. 3s. onthe Continent 
and 3/. 18s. in the States, where a larger quantity of 
scrap is obtained. Labour is much dearer in the 
States and fuel costlier in the European factories. We 
write of course of representative works; not of 
average results. Fuller details will be found in our 
previous article. 

Thirteen representative steel rail establishments are 
reported upon. Only two American makers are among 
the number, the others, we are told, ‘‘ showed a sensi- 
tiveness about giving information which did not appear 
in any such degree among the manufacturers of pig 
iron.” In the following Table we give the details of 
the two American works, and the averages of eight 
European and of three British returns. The total 
includes all expenses : 


Net Cost of 
Material. 


Direct 
Labour. 
& 

-808 
-276 
491 . 
367 04 


Total. 


United States 
Ditto a6 
Europe (average) .. 


Britain a. 


4.222 
5.023 
8.687 
3.441 


The variations in the cost of material in European 
works were confined within 3s. or 4s.; in Britain they 
varied from 3/. 5s. to 3/. 12s. The cost of labour in 
Continental works varied from rather over 4s. to 
18s. 6d., and in Britain 5s, 9d.—the works which 
paid least for material—to 10s. The total cost 
per ton in Europe varied from rather under 4i. 
to 5l. 3s., and in Britain from 3/. 15s. to 4l. 8s. 
The report states that the cost of labour expended in 
the actual process of making one ton of steel rails 
should be less relatively in the United States than in 
Britain or the Continent of Europe, because American 
producers dispense with at least one expensive process 
still adhered to by many producersin Britain and Europe, 
and because materials in the United States are purer 
than those. used in other countries. For these reasons 
less ore and less labour are required to produce a ton in 
the States than elsewhere. In the case of three repre- 
sentative establishments selected for comparison, it 
appears that in the northern district of the United 
States, 4137 lb. of iron ore were necessary to produce a 
ton of rails, 5127 Ib. in Britain, and 5701 lb. in Europe. 
The direct cost of labour production in the establish- 
ments in question was, however, 2.32/. for the United 
States, 1.56/. for Britain, and 1.62/. for Europe, show- 
ing a difference as against the United States of about 
15s. in favour of Europe. 

The details regarding freights indicate some inte- 
resting anomalies. The cost of rails produced in 
Chicago is said to be about 20s. more than in this 
country. Freight ratesfrom New York to San Fran- 
cisco by sea are about 46s., and for transmitting from 
Chicago to San Francisco 72s., so that it is cheaper by 
6s. per ton to send rails to New York for tranship- 
ment thence, the rate from Chicago to New York being 
20s. It is indeed said by the manager of one of the 
largest American steel works that according to prices 
ruling in November and December, 1890, when the 





* See ENGINEERING, vol. 1., page 228. 





report was being prepared, British rails could be got 
at New York, including tariff and 2/. 16s. for freight 
charges, at 7/. 16s., and Chicago rails at 7/., while 
at San Francisco the prices were for British rails, in- 
cluding tariff, 7/. 16s., for Chicago rails 9/. 12s. If 
there were no tariff charge, British rails at New York 
would be 2/. cheaper than Chicago make, and at San 
Francisco 4/, 12s, cheaper, and at Chicago both would 
be equal at 6/. aton. These figures allow for a good 
freight ; often it is lower than the rate included. 

The pay-rolls in 99 establishments were taken to 
ascertain the earnings of the workmen. Inthe northern 
district of America they vary from about 8s. 4d. to 
under 6s. per day, the average being 6s. 9d. ; in the 
southern district from 5s. 5d. to 4s. 1ld., in Britain 
about 2s. 7d., and on the Continent from 3s. to 2s. 8d. 
These apply to pig iron production only, and after all 
are misleading, as so many considerations have to be 
weighed—the conditions of labour, the hours worked, 
while the number of unskilled labourers employed 
affecting the average and general efficiency of the 
works. 

The data relatingto efficiency of labour are very inte- 
resting. The wages of the entire force in each work for 
a single week was first computed, then divided by the 
number of hours of work done, giving the average 
wage per workman per hour, This was again divided 
by the labour cost per ton, and the quotient gave 
the average tons of product per man per hour. The 
results when compared indicate a wide difference in 
efficiency, which cannot be attributed to high or low 
wages, but rather to the method of applying labour 
economically and yet efficiently. The Commissioner 
of Labour thinks high wages and the best appliances 
for production gotogether. In pig iron in the northern 
district of the United States 43 of the 45 establish- 
ments have an efficiency of .08 of a ton or more, one 
ranging as high as .16 and under .17, 34 being concen- 
trated in the four groups that begin with .08 and end 
under.12; while in the southern district of the United 
States 14 of the 21 have an efficiency under .08, and of 
the 7 above this figure 5 are under .10. In the 
northern district for those of .08 and above the average 
earnings per man per hour range from 73d. to 94d., 
increasing quite generally with the increase of 
efficiency, while those below .08 have earnings from 
54d. to 64d. In Great Britain three establishments are 
given, two of which have a high efficiency, both being 
between .12 and.14 tons and accompanied by earnings 
of 44d. to 5d., while the remaining one, with an 
efficiency between .07 and .08 tons, has earnings of but 
23d. The five establishments for the Continent of 
Europehave an efficiency rather lower than the northern 
district of the United States, agreeing more nearly with 
the southern. No connection between efficiency and 
earnings is traceable in them. In steel rails the 
difference in efficiency is very marked, the two estab- 
lishments for the United States having an efficiency 
equal to between .12 and .13 tons of product per man 
per hour, and the five for the foreign countries all fall 
under .06 tons, ranging down even to under .02 tons. 
Average earnings per hour for workmen range in the 
northern district from 44d. to 9d., in the southern 
district from 54d. to 64d., in Europe from 2d. to 24d., 
and in Great Britain from 33d. to 5d. per hour. 

The details as to the cost of living have been gathered 
from 3260 families; but although interesting enough 
they are so diverse that no attempt at summary can Le 
made with any prospect of success. 





NOTES ON CEMENT BURNING. 
By B. H. Tuwalrte, 

THE value of the combination of the two conditions 
of fine division and of temperature, as an inducer of 
chemical action, especially that of thermolysis, has 
not hitherto obtained the attention that it undoubtedly 
deserves. 

What is meant by fine division is the reduction of 
the materials forming the active agents of the process 
to be carried on, to as near the ideal atomic state as 
possible, so that the molecular interchanges and re- 
arrangements can be effected in as complete a manner 
as possible. This finely divided condition is, in all 
chemical laboratories, considered as essential, in effect- 
ing either analysis, metathesis, ur synthesis, but in 
applied chemical industrial operations it is not yet 
accepted as fundamental and desirable. 

It will at once be admitted that the addition of 
heat to, or the dissolution or aggregation of particles 
or atoms, will be more complete and rapid according 
to the completeness of the atomic condition or fine- 
ness of division. Once the two agents to be combined 
are in this idealistic state, the laws of affinity act 
in a high degree of efficiency and rapidity. We 
know that if the incandescent carbon atoms, libe- 
rated from the zone of hydro-oxidation of a luminous 
flame, were not liberated with a greater speed than the 
velocity of light, the luminous part of the flame would 
be transparent and would not reflect the solar beam, 
hence the rate or rapidity of chemical combination 
must be greater than the velocity of light transmis- 
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sion, which is estimated to equal 196,000 miles per 
second ; we further know the marvellous rapidity with 
which chemical action occurs between the solid oxygen 
agents and combustible agents constituting high 
explosive compounds. The violent combination occurs 
immediately the ideal atoms are raised to the tempera- 
ture range of chemical action. This temperature 
range of chemical action varies with the density or 
molecular constitution of the agent, and especially 
with its physical condition of fineness of division. In 
some experiments that the author assisted in carrying 
out, finely divided oxide of iron (Fe,0,) was allowed to 
fall freely by its own gravity through a height of 6 ft. 
and through a combustion zone of about 3 ft. ; 
the atoms collected in a crucible had attained a 
temperature equivalent to bright cherry red, or 
about 1000 deg. Cent., within the range of chemical 
and reducing action. Had these oxide atoms been 
included in aggregate nodules or lumps, the tem- 
perature range of reducing action would not have been 
attained, and the time that would have been necessary 
to raise the aggregate or lumps to the desired tempera- 
ture, would have been multiplied by the difference of 
the weight and an uncertain coefficient of diather- 
mancy. 

In cement burning it has long been an accepted 
axiom amongst practical men, that considerable time 
was required in effecting the chemical changes involved 
in the production of that useful structural material 
known as Portland cement; the process was divided 
into various stages by a colour metamorphosis, the 
colours being principally varying shades of yellow, 
pink, and bronze, and it was held to be impossible to 
reduce to any important degree the time necessary to 
effect the chemical changes that constitute in their 
ensemble Portland cement. Pettenkofer accentuated 
this idea by his division of the process into thermic 
stages, firstly, a low temperature for the decomposition 
of the CaCO,, and secondly, a high temperature for the 
combination of the silicates with the lime and the 
lime with the alumina. Itis unnecessary here to spe- 
cify in what form the chemical combinations of lime, 
silica, and alumina exist, in their ensemble as Portland 
cement ; Fuchs, Kuhlmann, Pettenkofer, and H. Le 
Chatelier give varying theories ; what is known posi- 
tively is that in English and German cements, 


The percentage of lime (Ca) varies from 58 to 63 
a a silica (Si) si 20 ,, 23 
as re alumina (Al) ,, 47 ,, 8.42 


These are the active agents, the other constituents 
may be looked upon as more or less injurious. 

The sequence of actions and reactions constituting 
the process may be taken as follows: 

Where 9 represents thermic effect, and 5 products 
of combustion with oxygen in excess. 


Agents. 
Clay. ime. 
{ Silica—Alumina + { Calcic carbonate and water \ 
Si Al Ca CO; + HO 
Then a=0+ 20 (evaporated as steam) 

» b=6+6+CaCO;=Ca0+CO, 
», e= (Ca0+Si) + (CaO +Al)+(Si+Al) Port- 

land cement in equivalent proportions. 

To effect these combinations in an ordinary cement 
kiln requires a good many hours, and primd facie it 
might be conte that there would consequently 
be a considerable wasteful expenditure of thermic 
energy in carrying out the process, but in most modern 
kilns the gaseous products of combustion, with their 
sensible heat, are led under drying floors so that the 
thermic value actually lost is not so serious as it might 
otherwise be, nevertheless the process of burning in 
the old form of kilns carries with it a thermic loss, 
a defect that applied science may yet overcome. This 
is, however, a subject deserving lengthened and special 
attention ; at present the aim is to show that chemical 
combinations usually requiring many hours may be 
effected in as many minutes saul contrary to the esta- 
blished ideas of cement makers, by recognising the two 
conditions laid down of fineness of division and tem- 
perature. The process may be briefly described as 
follows: The raw material in a finely divided and 
thoroughly intermixed condition is fed into a refrac- 
tory lined iron revolving cylinder set at an inclined 
a such that the base of the angle of elevation and 
fall of the raw material is sufficient to insure the move- 
ment thereof towards the outlet end of furnace.* 

The finely divided, thoroughly mixed materials are 
fed into the higher end of the furnaces and are elevated 
by internal shelve-like projections to such a height 
that in the fall of the materials they traverse the oxi- 
dising flame ; the sequence of reactions resulting may 

described as follows : 

First. H,O is dissipated by heat. Second. The 
CO, from the CaCO, ; the residual CaO in a nascent 
condition, in its fall in intimate association with the 
Si and Al combines with both, forming a fusible 
body in the physical condition known as clinker, 
which, when reduced by fine grinding, constitutes the 
Portland cement of commerce. The action of combi- 





[* See ENcrvgERIne, vol. xlii, page 156.—Ep. E.] 


nation is effected instanter. The essential conditions 
required are proper proportions and arrangement of 
furnaces and cylinders, an appropriate character of 
combustion both chemical and thermic, and the suit- 
able range of temperature which is very high, at least 
1500 deg. Cent. if any of these conditions are absent 
the results are unsatisfactory, if present the results, as 
far as the production of cement of good quality is con- 
cerned, are satisfactory and promising. 

Hence we see that once the conditions of fineness of 
division, temperature, and intimate association of the 
active agents exist, chemical, physical, and molecular 
changes are effected with extremely and almost un- 
realisable rapidity in industrial, chemical, or metal- 
lurgical operations. 





A COMPOUND PLUNGER HYDRAULIC 
PUMP.* 
By Ernest R. Woakzs. 

THOSE engaged in pumping from shafts, or other 
mining works, may be interested in the following sug- 
gestion of what is believed to be a novel method of 
raising moderate quantities of water against a con- 
siderable head. It is admitted that the ordinary Cornish 
pump, as generally used in mines, is hard to beat, on 
account of both its extreme simplicity and its easy 
adaptation to the requirements of mining; its great 
drawback, however, being the enormous weight of heavy 
rods and successive plungers that have to be kept in 
motion, not to mention the necessary ‘‘ balance” and 
‘angle bobs,” with all their accompanying friction and 























wear and tear. It is contended that the following 
method would, to a great extent, overcome these draw- 
backs ; though, no doubt, many old miners may say it 
would also introduce new ones. Possibly, this may be 
the case. It is only desired that this pump may 
judged upon its merits. The chief novelty of the method 
consists in employing the almost unlimited pressure ob- 
tainable from a high column of water, augmented, if 
necessary, by a hydraulic ram or press at the top, to work 
a small diameter piston or plunger at the bottom of a 
shaft or well. This high-pressure plunger, indicated at 
EK, transmits power direct to a larger diameter plunger 
F, constituting, together with the ong | me. 
valves, and wind-bore, the actual pump, which raises 
the water, by column C, to the adit level or other dis- 
charge, placed as far as possible below the head of the 
high-pressure column A and ram W. It will thus be 
seen that it is only necessary to maintain a pressure on 
the small piston E, equal to that on the larger one F, by 
means of the small but high column of water A, in order 
to cause F to descend, and thus force the water u 

through C. The up-stroke is accomplished by a small 
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water-wheel, or other engine, connected to the light rod 
or wire rope B, this having only to raise the weight of 
the actual plungers and fill the H-piece with water from 
the tank or sump. The equilibrium valve, shown at D, 
for regulating the admission and the cut-off of the water 
from the column A to the cylinder E, is also worked by 
this rod. Of course, the amount of water used in E is 
lost at each stroke, and has to be taken into account in 
the amount raised by F. This quantity, however, is 
small, as will be epg Ning shown. Thus it will be 
seen that, instead of a large engine and heavy working 
parts, a small one with light connections can be used ; 
the weight of the plunger, &c., only being balanced by a 
small ‘‘ bob” in the ordinary way. The difficulties en- 
countered in shafts, and especially in inclines, would thus 
be minimised. As a set-off to this, it may be necessary, 
in most cases, to keep the ram running at the surface in 
order to maintain the pressure on the small piston by a 
closed and constantly descending column of water, the 
waste from which is maintained at the top by the ram, 
and which, after doing its work in the high-pressure 
cylinder at the bottom of the shaft, is pumped u in 
as far as the discharge by the large plunger which it 
actuates. If desirable, two or more sets of plungers can 
be worked at different stations in the same shaft or well 
from the same high-pressure column, the sizes of various 
plungers being varied to suit the pressures to be over- 
come and the quantity of water to be raised. In order 
to demonstrate mors clearly the working of the pump, 
the following example may be taken: 

A shaft 700 ft. deep, with the adit or discharge level 
100 ft. below the surface, so that the water, say 100 
English gallons per minute, has to be raised against a 
head of 600 ft. igh-pressure plunger, 3 in. in diameter. 
Low-pressure plunger, 10 in. in diameter. Working at 
6-ft. stroke, and 6 strokes per minute. Capacity of high- 

ressure cylinder, 10.5 gallons per minute. Capacity of 
Coase cylinder, 121.5 gals. per minute. Difference, 
111 gals. per minute, which is the amount of water to be 
raised. The pressure on the 10-in. plunger is 260 lb. per 
square inch, making the total pressure on its area 
20,400 Ib. 

In order to produce an equal pressure on the 3-in. 
piston, a bye: of 2900 lb. per square inch must be 
maintained, which will give 20,470 lb. for the total pres- 
sure on the area of the 3-in. piston. This pressure can be 
—— by a 19 horse-power ram at the top of the 
column. The power required to raise the plungers and 
work the valves could not be more than 5 to 6 horse- 
power, so that the whole system would be worked for an 
expenditure of 25 horse-power. To do the same work 
with a Cornish pump, consisting of three plungers and 
one lift, would require about 30 horse-power, so that 
there is a slight gain in this respect with the method 
under discussion. It may be said that the above pres- 
sures would be an obstacle to the successful and econo- 
mical working of the system, but it is believed that by 
using cast steel instead of cast iron, in the parts subjected 
to high pressures, this objection would be removed. It 
is certain that the present tendency in all machinery is to 
the use of high initial pressures. The above example 
could, of course, be modified to almost any extent to suit 
individual cases, and is only quoted to illustrate the 
practical application of the principle. The duplication 
of plungers, as before mentioned, would reduce the actual 
pressure on any one system. In situations where there is 
a sufficient difference in altitude between the highest 
convenient point near the pit’s mouth and the adit or 
discharge level, and where the amount of water to be 
raised is small, the ram at the surface could be dispensed 
with, the excess of natural pressure in one column over- 
coming that in the other. 

In conclusion, it may be added that the same principle 
could be employed to compress air in the bottom of a 
shaft, the air cylinder replacing the large plunger and 
casing, in which case the initial pressure required would 
be much less than for the pump, though, of course, the 
work of the mine pump would be augmented by the 
amount of water used in the high-pressure cylinder. 





CaTaLocuEs.—Messrs. John Tullis and Sons, of Bridge- 
ton, Glasgow, have issued a new edition of their well- 
known catalogue of leather belting. Like previous issues 
this catalogue contains numerous practical hints on the 
management of belting, giving it a special value, even 
apart from its ostensible aim, of being a catalogue or 

rice list—We have received from the Electric Power 

torage Company, Limited, of 4, Great Winchester- 
street, E.C., a copy of their new catalogue. This cata- 
logue contains full particulars of the batteries and acces- 
sories paneinetenell by this firm. From the publisher’s 
point of view we may add that the typography = 
excelled. 





Cuarts ror Mops Drawine.—Messrs. Chapman and 
Hall have published a series of ten charts (imperial 
sheets) to facilitate the teaching of model drawing in ele- 
mentary and art schools. They are in bold outline so 
that they can be seen by the whole of a class. The first 
two are occupied with illustrations of some of the prin- 
ciples necessary to be understood before a pupil can draw 
intelligently. No. 3 shows the convergence of all hori- 
zontal lines in a group of models, and also of the retirin 
lines. No. 4 demonstrates the convergence of inclin 
lines. Nos. 5, 6, and 7 deal with special methods of draw- 
ing several models, with notes on pentagons and hexa- 
gons. No. 8 illustrates the perspective of circles. No. § 
refers to the actual shape of several vases, and No. 10 
shows the plan of a simple group of models, with the 
positions of nine separate points of view. These charts 
will be found of great service in simplifying the rules of 





perspective, and should be much appreciated both hy 
Coskens and scholars. Their price is 8s, 
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HOPKINSON’S SAFETY WATER GAUGE. 

Tue breaking of a gauge glass of a boiler carrying 
high pressures is an accident that is always inconve- 
nient and generally dangerous. No one would 
willingly face such an incident, even in a situation 
where it is possible to get away quickly, for a splash 
with scalding water is a most agree 4 painful experi- 
ence. But in a confined place, like the footplate of a 
tramway locomotive or the stokehold of a torpedo boat, 
the failure of a glass has several times caused the 
death of a stoker, not to mention very numerous 
injuries. A man need only be caught for a second or 
two in the rush of boiling water and steam to receive 
injuries rendering him incapable of flight, and causing 
him to sink down and be scalded to death. 
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Several attempts have been made to design gauge 
fittings that would close automatically upon the break- 
ing of the glass, but without complete success. At 
length, however, Messrs. J. Hopkinson and Co., of 
Britannia Works, Huddersfield, have brought out the 
fitting shown in the annexed engraving, and which 
completely answers all requirements, protecting the 
stokers perfectly, and being at the same time free from 
all danger of giving false indications, As will be seen, 
there is a vale both in the steam and in the water 
arm, and both these valves come to the seat in case of 
accident. The lower ball valve A is made so heavy 
that it cannot be held up against its seat by the pres- 
sure of the column of water in the boiler, and conse- 
quently there is no danger of the water being trapped 
in the glass and kept there to give a false indication. 
Further, the ball is of such a weight that it will not be 
carried up by the rolling of a vessel or the shaking of 
a locomotive. The ball B in the steam arm rests over 
the upper end of the supplemental tube C, as shown, 
except when it is forced forward against its seat, as 
shown in dotted lines. It also is safe from dislodg- 
ment by shaking. 

When a glass breaks the water pressure in the lower 
arm throws the valve A against its seat and stops all 
escape at the lower end of the glass. At the same 
time the rush of water up the supplemental tube C 
lifts the valve B. This is then forced against its seat 
by the steam, and thus all escape is cut off instanta- 
neously and certainly. A new glass can then be fitted 
with safety. Upon closing the cocks and removing 





the clearing screw D in front of the bottom arm, and a 
similar screw in that of the top arm, the valves will 
roll out of the gauge. 

Weare sure that our readers will recognise the great 
merits of this gauge, and that those who are respon- 
sible for the safety of stokers will give it further con- 
sideration, 





ELECTRIC LIGHTING PLANT AT 
SUNNINGDALE PARK. 
WE illustrate an electric light plant which has re- 


cently been completed at Sunningdale Park, near | 
Ascot, for Major W. J. Joicey, in which neither pains | 


nor expense have been spared to render the installa- 
tion as complete and perfect as possible, engines, 
boilers, and dynamos being all provided in duplicate. 
The two boilers are of the Cornish type, each 20 ft. 
by 5 ft., with a single flue 2ft. 9 in. in diameter, and 
three circulating tubes, and designed to work at a 
steam pressure of 100 Ib. persquareinch. The engines, 
two in number, are of the latest type ‘‘ Parsons’” 
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at about 120 ft. higher level for fire extinguishing and 
other purposes, the motor to be supplied with current 
from the electric light dynamos. 

The whole installation has been carried out and de- 
ange’ by Mr. A. A. Campbell Swinton, Assoc. Mem. 
Inst. C.E. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 14, 1891. 

TuHE machinery makers, car and locomotive builders, 
and ship and boatbuilders of the United States are all 
turning out as much work per week and month as they 
have been turning out at any time fora year past. The 
demand for machinery and equipments and rolling 
| stock is increasing in fact, though the expansion is 
| not such as to attract much attention. The iron trade 
|is holding its own. No general improvement is antici- 
| pated, or, in fact, possible until an increased railway 
| building activity setsin. So far this year the railway 
| mileage foots up only 2892 miles, as against 2000 miles 
| in round figures at this time last year. ‘The completed 
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steam turbines, direct coupled to the dynamos, which 
are shunt wound for charging accumulators. Each set 
of engines and dynamos gives a current of 125 am- 
péres at 130 volts when working at full load, so that 
the combined power of the two sets is about 32 
electrical units or about 43 electrical horse-power. 
The turbines run at about 5000 revolutions per minute, 
and the flow of the steam in doing its work is radial 
instead of parallel to the axis, as formerly was the 
case with machines of this type. Each engine is fitted 
with an electrical governor designed to maintain a con- 
stant electromotive force at all loads. This governor 
acts by admitting the steam to the turbine in inter- 
mittent puffs of longer or shorter duration as required 
for the load, this producing a result equivalent to 
automatic expansion, and greatly increasing the 
economy of the engine when working at light loads. 

The exhaust steam from the engines is used to heat 
a feed water tank, capable of holding 600 gallons. It 
blows in a spray through a ball valve, and finally dis- 
Some to the chimney. This form of feed heater is 
found to give very satisfactory results in practice, 
since no lubricant is used in the steam turbines. The 
feed water is supplied to the boilers by two Worthing- 
ton pumps, so arranged that either pump can feed 
either boilers at will. 

Next to the engine room is the accumulator room, con- 
taining fifty-four 31 L. E.P.S. storage cells, capable of 
supplying 100 16 candle-power lamps for nine hours, 
The current is supplied to the house, distant about 
200 yards, through a pair 37-14 B.W.G. cables insu- 
lated with vulcanised india-rubber, drawn into 4-in. 
cast-iron pipes laid underground, with inspection 
boxes at intervals. Altogether there are some 250 in- 
candescent lights ranging in power from 16 to 50 
candle-power each. 

Telephones have been provided for communicating 
between the house and the engine room, and also with 
the stables, which are adjacent to the latter. The 
wire for these passes through the same pipe as the elec- 
tric mains, as also do a pair of cables forming a special 
circuit for six outdoor Linton, fixed at intervals along 
the carriage drive, and two voltmeter wires, by means 
of which the exact electrical pressure at the house can 
be ascertained in the engine room. There is also an 
excessalarm, by means of which, through another con- 
necting wire, a bell is rung in the house should more 
than 60 ampéres—the maximum load—be drawn from 
the accumulators when the engines are not working. 

It is shortly proposed to provide a 5 horse-power 
electric motor for pumping water from a well some 
500 yards distant from the engine-house to a reservoir 


mileage this year will scarcely reach 5000 miles. The 
volume of freight throughout the Western States is 
such that there is hardly a railway company in that 
vast section that has sufficient rolling stock to handle 
it. The railroad earnings are, of course, favourable. 
Managers are anxious to advance rates, but hardly 
dare do so, although a meeting of the Western Traffic 
Association will be held this week to consider the 
matter. Gold continues to arrive and the drain to the 
interior is increasing, because of the crop movement. 
There is the usual autumnal activity in lumber, coal, 
petroleum, &c. This year’sproduction of petroleum will 
——- reach 45,000,000 barrels, far in excess of any 
ormer year. Steel railmakers report very little 
activity in spring work. Rails sell at 30 dols. at 
Pennsylvania mills. A large volume of winter busi- 
ness is expected. Steel billets continue at 27 dols. de- 
livered. erchant iron mills are not at all crowded 
with work. Plate and structural material are being 
delivered for constructive requirements very rapidly, 
but new winter work is rather backward. Crude iron 
is strong because of the better demand, strong pro- 
babilities being foreshadowed of an active year in 1892. 
Building operations are drawing to a close. The 
heavy crops and the resulting necessities have stimu- 
lated inquiries for a great deal of small machinery, 
builders’ hardware, pumps, engines, agricultural 
implements, &c. Should nothing rp ee occur the 
coming months will develop a great deal of industrial 
activity. 





TRANSPARENT SET Squares, CURVES, AND PROTRAC- 
TORS.—We have received from Messrs. Bemrose and 
Sons, of 23, Old Bailey, London, and Irongate, Derby, a 
specimen of their transparent set squares. The drawing 
can be seen through it perfectly, while the surface bears 
a high polish. The same material is used for railway 
curves and protractors, and affords very considerable aid 
to the draughtsman, as it does not obstruct the view of 
that part of the design on which it is laid. The prices of 
the set squares vary from 6d. to5s., according to size. 





Lavuncu or A Russtan TRoncLAD.—The new first-class 
Russian armoured cruiser Navarin was_ successfully 
launched at St. Petersburg on Tuesday, the 20th inst., 
the anniversary of the battle of Navarino. The Navarin 
is 357 ft. in length, 67 ft. in breadth, and the displace- 
ment at 25 ft. draught is 9476 tons. She has 16 in. of 
armour belt, with 12 in. on the turrets. She will have 
twin-screw engines of 9000 indicated horse-power to give 
her a maximum speed of 16 knots. Her armament will 
consist of four 12in. 50-ton breechloading guns and eight 
6 in, 6-ton guns, with six torpedo launching tubes. 
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BOILER FLUE DRILLING 


CONSTRUCTED BY MESSRS. 
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Tue machine which we illustrate on this page has 
recently been designed and constructed by Messrs. 
George Booth and Co., Central Iron Works, Halifax, 
for drilling the rivet holes in position in flue flanges. 
As will be seen from the engraving, the flues are placed 
on a rotary table; this is fitted with three universal 
chuck jaws, which bring the centre of the flues in the 
centre line of the drills. The table is rotated bya 
large wormwheel and hand motion shown on the right. 
Suitable change wheels are supplied with the machine 
in order that any required number of holes can be 
drilled in various sizes of flanges by simply one turn of 
the handwheel, which drops into a notch on the com- 
pletion of a revolution, thereby preventing the atten- 
dant from turning the wheel too far. The two vertical 
drill saddles are moved simultaneously by the hand- 
wheel shown on the right-hand saddle, and both have 
self-acting feed motions. The left-hand saddle, how- 
ever, can be disengaged when required for adjusting 
the length of the drill. The twist drills have each an 
adjustable countersinker for chamfering the top side 
of the holes, and two other countersinkers, which are 
adjustable by the small handwheel shown in the 
engraving, are supplied for chamfering the underside 
of the holes, The horizontal shaft on the right-hand 
saddle is arranged to receive a twist drill, and as the 
horizontal slide is also provided with a self-acting 


feed motion this spindle may be used for drilling rivet | 
| October, brought down to the 15th inst., says that 


holes in flues for the cross-tubes. Both the saddles are 
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in a very disturbed condition, and disputes of a serious 
character have been much more frequent than they 
should be under circumstances so little likely to insure 
satisfactory results. In July, 71 strikes were recorded ; 
in August the number was 86, a large proportion being 
in the building and textile trades; in September the 
total number recorded was 64. But some of the pre- 
vious strikes remained unsettled down to September, 
and a feweven into October. Of the 64 recorded last 
month only four were in the engineering branches of 
trade, and four in the iron and steel industries. The 
textile trades head the list with 15, the coal trades 
coming next with 14. There were several in the build- 
ing trades in each month. In the 20 trade unions re- 
ported upon, with an aggregate membership of 244,075, 


| the proportion of unemployed in August was 8095, or 


3.28 per cent. ; in September, 10,230, or 4.23 per 
cent., while the figures this month show 10,923, or 
4.48 per cent. In the corresponding month of last 

ear the ratio was only 2.6 per cent. The demand for 
soni continues to decline in the engineering, iron 
and steel, and cognate industries ; but in the building 
trades there is tolerable activity, in spite of strikes. 
Still only four trades describe the condition of things 
as being bad, two as good, and 14 as moderate, so that 
the pressure is not severe as yet. 


The report of the Steam Engine Makers’ Society for 
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counterbalanced by weights and chains ; steel gearing, | ‘‘ the general tone of the reports does not represent 
&c., is largely used in order to make the machine | the future prospects of trade as encouraging ; at the 
durable, and the workmanship throughout is of the | same time it is gratifying to note that there is a de- 
makers’ usual high quality. | crease in the number of unemployed.” The expected 
| engagement of several additional men at the Ports- 
mouth Dockyard was a disappointment, as, instead of 
INDUSTRIAL NOTES. new men being set on, hands were drafted from 

Tue Labour Correspondent to the Board of Trade,|some other departments. 
after referring to the fact that no ‘‘statement” was|the 53 hours’ movement is making steady progress, 
issued in September, goes on to say that he deals with | several fresh firms having conceded the hour, parti- 
the condition of things existing during the last two|cularly at Burnley, Preston, Rochdale, Birming- 
months. In the course of his review, he remarks:| ham, and Horwich. Some difficulty has arisen in 
‘Dealing with this extended 
apparent that the demand for skilled labour is|the men in the engineering departments recognise 
steadily decreasing in some of our chief industries.” | those difficulties and await arrangements in most 
Notwithstanding this fact the labour market has been |instances. In anticipation of the rupture in the New- 





period, it becomes firms employing a number of other hands, but) 


MACHINE. 


HALIFAX. 


castle and Tyne district, the report mentions the 
figures of the voting recently on the question of over- 
time. The members of the Amalgamated Society 
rejected the terms offered by the employers by a 
majority of 274. But the vote of the federal body, 
representing other societies as well as the Amalga- 
mated, gave a majority in favour of the employers’ 
terms of 1415. The Elswick men, in accordance with 
the former vote, gave in their notices, and at the close 
of last week some 3000 men came out on strike for the 
abolition of overtime. Negotiations were, however, 
at once opened, and the men agreed to resume work 


}as usual on Monday ——— The Steam Engine 
ittl 


Makers’ Society advocate a e more latitude as 
regards repairs, but are at one with the other society 
as to overtime on new work. Doubtless some per- 
manent settlement will now be agreed upon. 





The October report of the Ironfounders’ Society 
says that ‘‘although trade is still fairly good there 
can be little doubt about the turn it is now taking.” 
Looking at the returns from nearly 120 branches, 
comprising 15,113 members, the council anticipate 
that the decline in trade will be gradual, rather than 
sudden and severe. he total number on donation is 
816, an increase of 98 over last month. But the total 
increase on the funds is only 76, there being a decrease 
under two heads. The total on benefit of all kinds, 
including sick and superannuation, is 1840, as against 
1764 last month, the weekly expenditure being nearly 
602/. But the funds show an increase notwithstand- 
ing. Nota single member is returned as on the funds 


, under the head of strike pay, or dispute, as the society 


prefers to term it. The returns of the state of trade 
do not indicate any great falling off at present. The 


‘number of places where trade is good, moderate, im- 
The report states that | 


proving, to dull, is 95, employing 12,235, as against 98, 
employing 12,596 last month; the number of places 
where the state of trade is very slack to very bad is 22, 
employing 2878, as against 19, employing 2482 last 
month. Improved conditions are reported from the 
Cleveland district, on the east and west coasts as 


regards shipbuilding, and generally in all parts of 


Scotland, The society is gathering information from 


‘all parts as to the 53 hours’ movement, in which the 
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ironmoulders, as well as engineers, iron shipbuilders, 
and cognate industries, participate. The vote of the 
members is being taken for a levy of 6d. per member 
for the carpenters and joiners on strike in London; 
the levy will produce over 3507. The delegate meet- 
ings, which have been revising the rules, &c., have com- 
pleted the work. 

The October report of the Boilermakers and Iron 
Shipbuilders intimates that the weather has been to 
some extent responsible for the large increase of 
members on the funds. The total number was 4511, 
or 8.6 per cent., as against 3923, or 7.7 per cent. last 
month. Of the total 2398 were on donation benefit, 
as against 1978 last month. There was also an in- 
crease under each head, except travelling, which was 
reduced by five. But looking at the state of trade as 
a whole the report says: ‘‘ We are very pleased to 
say that the severe depression which was fast overtak- 
ing the trade a short time since has partially dis- 
appeared. An undoubted improvement has taken 
place during the last two months, and we hope soon to 
see most of our idle hands in employment.” The report 
states that 35,000 tons of shipping have been ordered on 
the Clyde alone during the past month. On the north- 
east coast further orders are also reported, on the 
Wear all the yards are better employed than for some 
time past. The report further states that marine 
engineering work is likely to be very busy during the 
winter, both by newcontracts and by the substitution of 
triple-expansion engines in numerous steamers belong- 
ing to the ‘‘ various lines,” for the older type of engine 
now in use. In consequence of the recent dispute 
on the Clyde the office of district delegate was pro- 
posed to be dispensed with; but the members have 
voted for retaining the office by a majority of 12,729. 
Nominations for the office are therefore invited. The 
society is still increasing in membership, no fewer 
than 287 being admitted in the month. In consequence 
of the anntd 4 calls for benefits of various kinds, the 
total expenditure for the month was 4531/., or about 
1132/. per week, the number on the sick and superan- 
nuation list being 1148 members. 





No very perceptible change is manifest in the condi- 
tion of the engineering trades throughout the Lanca- 
shire districts as regards employment, though the 
tendency is to slacken off, in most branches. In 
some departments, however, more activity prevails, 
the machine toolmakers, for example, have been 
securing orders more freely than of late. Gene- 
rally, however, the new orders are not of sufficient 
weight to replace those that are running out, in any 
branch of the engineering industries. The iron trade 
is quiet, but the prices remain unchanged, at least, 
nominally ; but it is said that business is being done 
under the quoted rates. Many of the mills are running 
short time, especially those producing hoops, the 
orders for which are described as small. The makers 
of pig iron have their hands full, so that there is very 
little to sell, except for forward delivery. In Man- 
chester the engineering firms generally have ceased 
overtime, as the pressure of work is practically over. 
At Oldham trade is good, but overtime is not so general 
as it was. At Bolton, Blackburn, Bury, Burnley, 
Wigan, Preston, St. Helens, Rochdale, Ashton, 
Warrington, and Salford, trade is rather declining, or 
at least quietening down, though the number out of 
work is in no case large. The various centres are free 
from any serious disputes in connection with the engi- 
neering and cognate industries, the falling market 
being adverse to any forward step. On the other hand 
no disposition is apparent on the part of employers to 
take any step in the direction of reductions in wages ; 
were any such attempted there would, doubtless, be 
resistance, even though the state of the labour market 
did not justify it, The textile trades of Lancashire 
show signs of improvement, which probably will affect 
baneficially many other industries, 


The condition of trade is better in the Cleveland 
district, there are more inquiries, and a more cheerful 
tone prevails. The shipments have increased, even 
beyond expectation, and prices remain firm, especially 
on the part of the makers. The finished iron and 
steel trades are better, in fact report says that on the 
whole the condition is fairly satisfactory. This expres- 
sion may have a limited meaning, but as compared 
with a short time ago, when the prospects were very 
gloomy, the contrast is perhaps as good as, or better 
than, could have been expected. The question of 
miners’ wages is agitating the men in the Cleveland 
district to some extent, but it does not appear that 
there is any life in the movement for the advance of 
16 per cent. recently asked for. As a matter of fact 
the agents fear that the men will not be in a position 
to resist the 5 per cent. reduction, if the mineowners 
insist upon it. The officials of the union have been 
addressing meetings all through the month, but the 
complaint is that the men do not attend in‘any large 
numbers. This indifference is causing anxiety to the 
officers of the society, lest it be construed as a manifesta- 
tion of an acquiescence in the proposed reduction. If, 





however, the reduction is enforced, the men will doubt- 
less rush for astrike. Only about two-fifths of the iron- 
stone miners are members of the association, a fact well 
known to the employers and the managers. When the 
last advance of 74 per cent. was obtained, nearly the 
whole of the men were in union; since that time they 
have fallen away to the extent of nearly three-fifths. 
In the iron trade all labour questions are quiet by the 
operation of the sliding scale. 


The condition of trade in the Sheffield and Rother- 
ham district is fairly good, though some aver that it is 
not so good as represented. ‘The engineering trade is 
certainly not good as compared with some months ago. 
But many of the local industries are busy. One good 
sign of improvement is that the firms doing a large 
trade with America before the passing of the M‘Kinley 
Tariff Act, and who had expected an almost total 
cessation of orders, are now in constant receipt of 
orders for special descriptions of goods, showing that 
stocks in America have now run out. There are dis- 
tinct signs of improvement in the cutlery trades and 
hardware trades by orders for the Australian markets. 
Good orders are also coming in from Canada for various 
kinds of goods. Business with the Argentine Republic 
is not quite so pressing, merchants and manufacturers 
being slow to do business on credit with the Argen- 
tine houses. There isa good deal of business being 
done with Scotland at the present time, the firms 
engaged in the various branches of trade with that 
country being extremely well off for orders. There is 
an almost total absence of serious labour disputes in 
the Sheffield and Rotherham districts, no further 
attempts at reductions in wages having been made 
since the settlement effected by the action of the 
Trades Council some time ago. 





The employers at the iron works in Northwich have 
adopted the 53 hours’ system with one exception, the 
men leaving work on Saturday last at 12 o’clock noon 
instead of 1 o’clock as formerly. The same principle 
has been adopted by most of the other trades in the 
town, so that the full Saturday half-holiday is becom- 
ing universal in the district, not only in connection 
with engineering and the cognate industries, but in all 
branches of trade. 





After nearly six months’ struggle the carpenters and 
joiners of London return to work, the matters in dis- 
pute being referred to arbitration. The arbitrator 
chosen is the president of the Royal Institute of 
British Architects, Mr. J. Anderson. No better selec- 
tion could have been made. He will know much more 
about the matter than any ordinary commercial or 
public man could know, and will be able to appraise 
the effects of —~ proposed change, either in payment 
or hours, upon the building trades, whether as regards 
employers and employed, or both, and the public. It 
is said that the strike committee are anxious that it 
should be understood that the offer of arbitration came 
from the employers, not from them. Itis a pity that 
such a disclaimer should have been made, because it 
redounds to the credit of either that arbitration is 
chosen in order to settle the dispute. It is rather 
humiliating to hear men praise arbitration on the 
platform, and then regard its adoption as a sign of 
weakness when it is proposed. Still the fact of its 
adoption is satisfactory, because it will end a long and 
severe struggle extending over some twenty-six 
weeks, 





The engineers at Halifax have succeeded in obtain- 
ing the 53 hours at 20 firms out of the 31 in the dis- 
trict, but only by the threat of a strike. At the other 
firms the men came out. One of the firms, it appears, 
obtained a number of men from Scotland, but the 
were all brought out by the pickets, with the result 
that the old hands were reinstated. 


A body calling themselves the Land and Marine En- 
gineers’ Society issued a manifesto on Saturday last 
calling out its members employed on the tug steamers 
towing barges with goods for the Hermitage and 
Carron wharves. This body is separate from the 
Sailors and Firemen’s Union, and from the Amalga- 
mated Society of Engineers. 

The strike of dockers and others at the Hermitage 
and Carron wharves has turned out a failure. The 
threatened block from the various other branches of 
trade was ineffectual, and sufficient men were soon 
found to dothe work. The lightermen and the steve- 
dores did not seem to agree upon matters of policy, 
and the carmen failed to enforce the block. Further 
complications were threatened at Hull and at the 
Scottish ports, but no serious impediments were thrown 
in the way of the company at any of those places. The 
strike and its failure is likely to affect the dockers and 
other riverside workers in various ways other than as 
regards the mere question of payment for meal hours. 
A scheme for the engagement of permanent hands has 
been prepared, with a system of pensions, the latter 
being on a very liberal scale. If the plan is honourably 





worked out, and men are not discharged except for 
undeniable misconduct, the pension scheme is far and 
away in advance of the State system of Germany, both 
as regards amounts and length of service. 


The eight hours’ question has had many peculiar 
developments, but the most curious is the fact that 
the Parliamentary Committee do not regard the reso- 
lution of congress as binding them to introduce any Bill 
on the subject. There was some divergence of opinion 
about the matter, and the minute book was searched 
in order to clear up the point, when it was discovered 
that the mover of the famous resolution had himself 
neutralised his intention by striking out words, to 
conciliate opponents, which in effect destroyed its 
character as an eight hours’ resolution. No decision 
was formally arrived at as to any Bill on that subject 
for the present. Several other Bills were discussed, 
among others no less than nine Bills affecting our mer- 
cantile marine. This is a pretty large order for one 
session. 





The Miners’ Association of Lancashire seems to be 
preparing for a stiff, and possibly a prolonged struggle 
in connection with the strike at Pendlebury, for, in 
addition to the strike pay of the association, the 
Lancashire Miners’ Federation have agreed to pay 
each man 4s., and 6d. for every member of the family 
per week as long as the strike lasts. About 180 men 
and boys are on strike, all of whom belong to the 
association. 

About 900 colliers came out on strike on Friday 
last at Messrs. Crippins’ collieries, Brynn Hall, Ash- 
ton-in-Makerfield, against the system of payment 
recently introduced by measurement, instead of ton- 
nage as formerly. Efforts had been made to induce 
the firm to return to the old system but without 
success, 

The strike of miners in the Carron district of Scot- 
land continues, there being no indication of an early 
settlement. Efforts are auth made to induce the 
other mining districts to support the men. Hitherto 
they have had very little support from Scotland. 

Several disputes are pending in Yorkshire, and 
fears are entertained that some of them may develop 
into a great strike. Balloting has been going on for 
permission to strike at some half a dozen collieries, 
and for strike pay at some others. The award of the 
arbitration in connection with the Wharncliffe col- 
lieries does not give satisfaction, but the men will see 
how the terms will work out before they take further 
action. 

Three hundred miners at the Eckington collieries 
have agreed to pay compensation upon the withdrawal 
of the summonses for absenting themselves from work. 
The men discovered that they were altogether in the 
wrong legally, and therefore the cases were adjourned 
to enable the solicitors on either side to arrange as to 
terms. Some were also summoned for a breach of the 
special rules, and disobeying lawful commands; these 
summonses were also withdrawn, 





THE FUSION OF STEEL. 
An Undeseribed Phenomenon in the Fusion of Mild Steel.* 
By F. J. R. Carutta, Derby. 


THE discrepancies in regard to the melting points of 
certain iron and aluminium alloys, as stated by different 
observers—a matter to which forcible reference was made 
by Mr. Hadfield in his paper on aluminium steel, which 
appeared in the second volume of last year’s Transactions 
of this Institute—has induced the writer to bring to your 
notice a circumstance which, whilst he does not profess to 
say explains the variations referred to, may yet have some 
bearing upon them, aud is otherwise of interest to iron 
and steel users and manufacturers, 

The phenomenon in question is the remarkable one that 


Y | the interior of a pos of mild steel may be raised to the 


fusing point whilst the outside remains in the solid state, 
just as if one were to try to melt an iron tube, closed up 
at each end, and filled with some metal of a lower melting 
point than iron, in which case the heat would penetrate 
through the iron, and liquefy the interior long before the 
tube itself would be affected, and if there should happen 
to be some outlet or weak place in the tube, it might be 
left completely empty. 

Bessemer steelmakers, especially those who may have 
employed the system of upward casting, will be reminded 
of the shells of ingots acci —, obtained in the melting 
shop by an incautious act, produced, however, by a dif- 
ferent process, viz., by the cooling of the outside whilst 
the interior of the ingot remains in a molten state. 

Shells have also been obtained by altering the nature 
of the exterior of a piece of cast iron, so as to leave the 
interior more fusible than the outside. Henry Horne, so 
long ago as the year 1773, in his ‘‘ Essays concerning Iron 
and Steel,” after describing Reaumur’s method of soften- 
ing cast iron by means of a mixture of calcined bones and 
powdered charcoal, goes on to say : ce 

“‘T have myself tried the truth of the hypothesis in a 
rough way, as far as nealing, or merely reducing, has any 
concern in the matter, by a great number of experiments, 
two only of which I judge necessary to recite by way of 
specimen. I had several small ingots of cast iron, about 


* Paper read before the Iron and Steel Institute. 
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Zin. thick; these I put into a crucible covered all round 
with the matter above described, and in that situation 
committed them to the fire, where I suffered them to 
remain a sufficient time, then took them out, and gave 
them a strong heat, when the exterior parts were become 
capable of bearing even a welding heat, while the interior 
suffered an easy dissolution, and ran out into the fire. 
ran some other ingots in the form of pistol barrels, which 
having treated in the same manner, the same consequence 
aun ; the exterior cases, as before, remained firm and 
stable, while the interior dissolved and ran out, and left 
cases in the entire form of pistol barrels.” ‘ 

The instance, however, to which this paper refers is 
altogether different from those just mentioned, and it 
will be perhaps best to give an account as ou 
can now be remembered of the circumstances under which 
the observation was made, 

Some years ago the writer was engaged at Sheffield in 
the operation of melting, in pots or crucibles, steel 
intended for the manufacture of wire ropes, the material 
charged being mainly Bessemer scrap of varyiag carbon 
contents, which, however, by the process became averaged, 
and the resulting product attained a uniformity that was 
much appreciated for the Lae age named. It happened 
on one occasion that a crucible gave way in the furnace 
just as fusion was nearly complete, the greater part of its 
contents running out into the fire. The melter —_ 
at that moment to bring the crucible out, and what he 
supposed to be an empty pot was found to contain a 
number of shells having the mage of the pieces of steel 
originally charged, and showing that the interior of these 
i undergone fusion, whilst the outside envelope re- 
mained solid—a fact leading to the conclusion that the 
melting point of the interior mass was lower than that of 
the exterior coating. 

Two of the pieces found in that crucible are before you. 
The larger piece, about 34 in. by 1§in. square, must 
originally have weighed about 41 0z. It is now a shell of 
144 oz. The smaller piece, about 3 in. by 2} in. by { in., 
will originally have weighed approximately 26} oz. ; its 
shell now only weighs 8? 0z. From these 4 it may 
be seen that the larger piece lost by fusion of its interior 
about 264 oz., or 644 per cent. of the whole, whilst the 
smaller piece lost 174 0z., or 664 per cent. of the whole 
in the same manner—two results that agree in a remark- 
able way. 

It would therefore appear from so close a coincidence 
as if mild steel of the dimensions given, having a sec- 
tional area of from 2 to 24 square inches, possessed a coat- 
ing or skin of about one-third of the whole mass with a 
higher melting point than the remaining two-thirds form- 
— interior. 

ow far such a fact may have affected the observations 
on the —- points of steel and aluminium alloys 
referred to at the commencement of this paper it is im- 
possible to say, but it will be perceived that if the same 
heterogeneity occurred in their case as that which has 
been described, discrepancies in a number of observations 
are easy to account for. 

It is to be regretted that the composition of the steel 
as it originally went into the crucible is unknown. Scrap 
was being melted, much of which would be from cut-up 
rail ends, but the square piece looks like a portion of a 
billet which might have been of milder steel. At any rate, 
both shells now only contain a mere trace of carbon, the 
amount not reaching to 0.1 per cent., so that their resist- 
ance to fusion can be easily understood. 

The phenomenon referred to is, however, interesting in 
other ways, besides in its relation to the subject of melt- 
ing points. Some such result might, for instance, be ex- 
pected from the facts communicated to this Institute in 
1881 by Mr. Stubbs, and subsequently corroborated by 
Mr. Snelus, that carbon, sulphur, and silicon become con- 
centrated in those portions of the ingot that remain fluid 
the longest. This, of course, is the interior, so that from 
the very commencement the outside of the ingot acquires 
askin of a less fusible nature than that of its internal 
mass. 

In a more or less marked degree this liquation of 
the elements may be expected to occur in all steel 
that has been cast into ingot moulds, for the same cause 
is likely to operate in every case, whatever the com- 
position of the steel may be. Of course, subsequent 
treatment at the mill and forge, by subjecting the 
outside of the material to the oxidising action of the air, 
will intensify the characteristics that make the outside of 
the ingot less fusible than the interior, but that the skin, 
even in the harder stéel, is of a different nature and 
tougher than the interior, is a fact that will be confirmed 
by those who are in the habit of handling tool steel, 
which, by nicking or just ee ene this skin, ma 
easily be broken, when often the bars bend if struc 
without such preparation. 

What has been explained also brings into prominence 
the fact that, by turning and planing rolled or forged 
pieces of machinery, these are weakened in a dispropor- 
tionate degree pig Hl most valuable part of the piece is 
removed. It is obviously advan us that where a steel 
forging can be finished under the hammer this should be 
done. Doubtless, finishing by means of moulds so as to 
bring the article as near to the ultimate shape required as 
possible is the best course to pursue. The hydraulic press 
will no doubt play an important part in this direction at 
no distant date, although much has already been done by 
working in this manner under the steam hammer. The 
writer, for example, remembers the manufacture of large 
screws for holding armour-plates to the sides of vessels 
being carried on many years ago at the Atlas Works in 
Sheffield. These screws, whose thread was forged under 
moulds, had the original skin of the bar left all over them, 
the forgings being further protected by galvanising. 


It is not forgotten by the writer that engineers advo- 
cate machining, not only so as to obtain the symmetry 





that is so desirable, especially in pieces to which motion is 
imparted, but also so as to make visible any hidden flaws 
that might be present in a forging. The importance of 
this objection is not to be minimised, but apart from the 
fact that a forging with the tough skin on and some 
hidden flaw left might be preferable to one from which 


I | the skin has beeen removed and the flaw ‘‘ doctored up,” 


it may be pointed out that in many cases simple polishing, 
say, for example, by means of the emery wheel, might 
effect the desired object without in any material degree 
weakening the strength of the surface protection. _ 

It can be imagined, at sight of these comparatively 
infusible envelopes, that it would be quite practicable to 
weld mild steel and obtain a fibrous product by piling 
and passing the heated mass through the rolls or work- 
ing it under the hammer. Nevertheless, according to 
Mr. Skelton,* some difficulty appears to have been en- 
countered in the attempt to make rivet bars in this 
manner from mild steel plate cuttings, possibly not 
because of any inherent fault in the method, but because 
it may not have been carried out properly, as, for 
example, by the introduction of hard pieces in the piles. 

On the other hand, Mr. Ratliffe, of the Mersey Forge, 
it will be remembered, read a paper before this Institute 
in 1879, wherein he explained how he actually preferred 
to roll down his ingots of mild steel into bars which he 
afterwards piled to make into forgings. Not only did 
Mr. Ratliffesay that he obtained by that means a fibrous 
material, free from all crystallisation, but also that he 
accomplished this desirable result at considerably less 
cost than by making the forgings from large ingots. It 
is not likely that this economy would follow in every 
case, but much would be gained if the results obtained 
by the process were to induce confidence and justify its 
adoption in cases of awkward forgings, which could 
more easily formed by building up from bars than by 
hammering down from a large mass. 

In conclusion, it may be pointed out how the charac- 
teristic to which this paper refers, namely, the greater 
fusibility of the interior-of a mild steel bar as compared 
with its exterior portion, will assist operations in the 
manufacture of the Mannesmann tubes. ithout assert- 
ing that the phenomenon in question plays an important 
part in the process, it is certainly interesting to note that 
as the interior of the bar must be in a more pasty condi- 
tion than the outside, being nearer its melting point, the 
circumstance, if not actually conducive to the production 
of a hollow centre, will at any rate offer little opposition 
to the fcrces that induce its formation. 








THE VELOCITY OF PROJECTILES. 
The Measurement of the Velocity of Projectiles.t 
By Captain H. Carpet L. Hoven, Royal Artillery. 


Not so very many years ago it was considered a suffi- 
cient test of a gunpowder if a given charge of it projected 
a spherical projectile a certain distance when fired from 
a small mortar, called an eprouvette; but as gunpowder- 
making and gunnery gradually developed into sciences, 
it was felt that some more accurate methods of obtain- 
ing the characteristic qualities of the explosive were 

uired. 
f it were possible by means of instruments to deter- 
mine accurately the velocity of a projectile at any in- 
stant, from the time when it is first set in motion until it 
has obtained its maximum velocity, we should be able, it 
is obvious, to calculate upon these data the gradual rise 
and fall of the ye of the gases produced by the 
combustion of the charge, the total effective force, and 
other details of any kind of powder. Now the instru- 
ments used for determining the velocity of a projectile 
may be divided, for the purposes of this paper, into two 
classes : 

1, Those used for determining its velocity in the bore 
of the gun. 

2. Those used for measuring its velocity outside the 
bore. 

The instruments included in the first division are of 
more importance to the gun designer and gunpowder 
manufacturer, whilst, on the other hand, the instruments 
which come under the second head interest the practical 
artillerist. : aed 

All chronographs comprise two principal organs, the 
one for measuring time, and the other for recording the 
motion of the projectile. For the measurement of the time 
there may be employed : 

1. Clocks. , 

2. Pendulums or masses falling freely under the in- 
fluence of gravity. 

3. Tuning-forks. : 

And for recording the motion of the projectile, some 
device depending upon the action of the electric current 
has been universally adopted in all but the oldest forms 
of instruments. 

For recording the motion of the projectile by electrical 
means, some sort of interruption in the electrical circuit 
is used. When the movement of the projectile in the 
bore has to be registered, it has been customary to employ 
a continuous and insulated wire, or an equivalent to this, 
carrying the electric current, which is placed in the gun, 
and san ta or temporarily interrupted by the passage of 
the shot, this interruption furnishing the various means 
of record which will be described presently. When the 
record is to be made after the projectile has left the gun, 
it is simpler to obtain. Upright frames placed in the 
path of the projectile have cords or wire stretched over 
them in such a manner, that on the projectile passing 
through the frame in its flight, the actual wire carrying 





* ‘Economics of Iron and Steel.’ 
+ Paper read before the Iron and Steel Institute. 








the current is itself broken, or else the stretched cord on 
being cut is made to release a spring contact through 
which the current has been flowing. 

The former method is the more satisfactory on account 
of its certainty and apneee of working. It would be 
beyond the scope of this paper to describe, even briefly, 
all the various chronographic instruments that have been 
or are now in use in connection with gunnery experiments. 
I must therefore content myself wa 6 short description 
of the principal ones that have been used in this country, 
winding up with a fuller explanation of those that are at 
present used at the proof butts of the Inspection Depart- 
ment of the Director of Artillery at the Royal Arsenal, 
Woolwich, for measuring the velocity of projectiles. 

The first instrument we need take notice of as having 
been used in England is the Navez-Leurs chronoscope, 
It consisted of two pendulums, with heavy bobs, whose 
axes of suspension were identical. These pendulums 
were arranged so that they could be retained at opposite 
ends of their arcs of oscillation by means of the attraction 
exerted by two electro-magnets on small pieces of iron 
contained in the pendulum bobs. 

he circuit of one of these electro-magnets and its 
exciting battery was connected by wires with a screen 
some 30 ft. or 40 ft. in front of the gun, and the other 
connected with a similar screen 120 ft. from the former. 
The action was as follows: When the projectile passed 
the first screen the current was interrupted, and the bob 
pendulum No. 1 commenced to fall, owing to the demag- 
netisation of the Leap ade en py supporting it, carrying 
with it a light index attached to it merely by friction. On 
the second screen being broken, the bob of the other pen- 
dulum commenced its downward course, and after it had 
travelled through a certain known arc, set in action a 


be | device which clamped the index needle before mentioned. 


The time due to the arc of travel of the index needle 
was easily calculated, and would correctly represent the 
time taken by the projectile to s from one screen to 
another, if the action of the electro-magnets and the 
clamping device were instantaneous, which they are not. 

The loss of time due to their actions was found by means 
of an accessory piece of apparatus, which interrupted 
the two circuits simultaneously, and thus registered the 
delay, as it were, on the instrument. The time thus found 
was subtracted from the total time, and the result was 
the actual time taken by the projectile to pass from one 
screen to the other. The distance between the two screens 
in feet divided by the time in seconds was taken to repre- 
sent the velocity in foot-seconds of the projectile at a 
point midway between the twoscreens. The next chrono- 

aph was that of Professor Bashforth, and was used by 
him in his classical experiments for the determination of 
the resistance of the air to the motion of projectiles. 

It consisted of a vertical paper-covered drum, with a 
heavy flywheel on the same arbor to prevent inequalities 
of motion, revolved by clockwork, which also served to 
lower the registering apparatus uniformly with the 
motion of the drum. The registering apparatus consisted 
of two electro-magnets — separate pens, the one 
recording the vibrations of a half-seconds pendulum, the 
other recording the passage of the projectile through each 
screen. The screens were mao in series, and in such 
a manner that the circuit was only broken during the pas- 
sage of the shot through the screen, being completed 
again before it reached the next one. No arrangement 
was made to correct for the loss of time due to the delay 
in the electro-magnet of the pens, as it was considered 
that it would be identical at all the screens, the conditions 
being the same, and that it might therefore be neglected. 

We now come to a class of instrument which has been 
re-invented or modified a large number of times. I refer 
to the revolving drum, on which the record is made by 
means of the induction spark. The first instrument of 
this kind was invented by Captain Schultz, who used a 
metal drum, driven at a high speed by clockwork, and on 
whose surface, covered with lampblack, a time record was 
made by a tuning-fork kept in vibration electrically. The 
records of the projectile were made by interrupting the 
primary circuit of an induction coil, in the secondary 
circuit of which was a break, between the surface 
of the revolving drum and an insulated point placed 
as close as possible to it. Across this space a spark 
passed on the interruption of the primary circuit, 
which dispersed the lamp-black wit left a bright 
spot on the drum. Many similar instruments have since 
been’ made by Marcel Deprez, Captain Noble, F.R.S., 
Messrs. Siemens and Halske, Colonel Watkin, C.B., 
R.A., and others ; the differences lying in the details of 
the apparatus, not in the principles. The instruments 
are used chiefly for the determination of velocities in the 
bore, on account of their being adapted to measure very 
small intervals of time, and to take a number of records. 

The next instrument, which is the one that is now uni- 
versally used for determining the velocity of projectiles 
outside the gun, was invented by Captain Le Boulengé. 
It has, like the Navez-Leurs instrument, two electro- 
magnets supporting weights which are released when the 
projectile passes the screens. 

The Le Boulengé instrument* consists of a vertical 
pillar rc two electro-magnets, the one of which 
is capable when excited by the current of supportin 
a long heavy rod known as the chronometer rod, an 
the other of supporting, in similar manner, a shorter rod 
known as the registrar. When released, the chronometer 
rod falls freely under the influence of gravity, whilst the 
registrar falls on to a table which forms a trigger to 
release a horizontal knife. This horizontal knife makes a 
mark on the chronometer rod, which is encased in a tube 
of soft metal for the purpose. 

The electro-magnet of the chronometer rod, with its 
battery, is in connection with the screen nearest the gun, 





* See ENGINEERING, vol. xlix., page 641, 
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and the registrar magnet is connected to another screen 
some known distance from the former. 

On firing, the chronometer rod falls first, and the regis- 
trar rod filling subsequently releases the knife and so 
marks the chronometer rod. The time is then found by 
measurement of the chronometer rod with the help of the 


formula eh 
t= af 2h 
g 


But the action of the electro-magnets in releasing the 
rods is not instantaneous, and the time taken by the 
registrar rod in performing the action of registering has 
to be taken into account. This is all done bya piece of 
accessory apparatus called a disjunctor, the function of 
which is to break both the circuits simultaneously, thus 
obtaining mechanically the loss of time in the above ope- 
ration, and recording the same on the chronometer rod. 
By suitable adjustments of the registrar magnet, or the 
table on to which the registrar rod falls, it can be so 
arranged that the loss of time is always the same, viz., 
.15 of a second; consequently a scale can be made which 
can be applied to the rod, and can be graduated to 
read off velocities direct for a given distance between the 
screens, This is usually done, a scale of inches readin 
to thousandths by means of a vernier being also engrav 
on the scale, so that the instrument is available for any 
purpose where one short interval of time has to be 
measured, 

At the time that the Le Boulengé instrument was in- 
troduced, the highest normal muzzle velocities of guns 
were about 1000 ft. per second. Now they are more than 
twice that amount; and it is probable that they will 
reach 3000 ft. per second. 

The original pattern of Le Boulengé was not suffi- 
ciently well designed and constructed to record these high 
velocities to an accuracy of 1 ft. or 2 ft. per second ; and 
though such an irregularity cannot be detected when one 
instrument only is used, when two instruments are used 
to record simultaneously with separate screens and cir- 
cuits, the slightest irregularity in working is apparent. 

The instruments designed by Captain Breger, of the 
French Marine Artillery, aimed at reducing the me- 
chanical and electrical sources of error; while the latest 
instrument is another attempt on the part of the author 
of this paper to attain perfection in this respect. 

Before proceeding further, let us see to what accuracy 
time has to be measured in order to obtain the velocity 
of a projectile to a foot per second. Take for example 
the case of a shot whose mean velocity between two 
screens placed 180 ft. apart is 1800 ft. ad second, and we 
see that a variation of 1 ft. above or below 1800 ft. per 
second is represented by a decrease or increase in time of 
only .0005 of a second approximately. 

Such accuracy can only be obtained by a careful elimi- 
nation of the sources of error in the instrument, attained 
in the following manner : 

The exterior screens and the leading works thereto 
being identical in every respect and carefully insulated, 
the electro-magnets and the work they have to do must 
be made also identical the one with the other. This is 
effected by winding the coils with the same number of 
turns of wire in each case, making the iron cores precisely 
the same, and of the same material, and annealing them 
to the same extent. The chronometer and registrar rods 
are the same weight, and have iron armatures precisely 
similar. A constant source of electricity being provided 
to excite each magnet, only the slight irregularities due 
to the screens and connections have to be provided against. 
In the circuit of each oy is pl an adjustable 
resistance coil of circular form, by means of which the 
strength of the current flowing, and consequently the 
magnetic strength in the electro-magnet, can be adjusted 
to a nicety in the following manner : A small extra weight 
having been slipped over the registrar rod, the arm of the 
resistance coil is moved to zero, and the registrar hung up; 
the resistance is then gradually increased until the re- 
gistrar drops from the magnet, being no longer able to 
support it. The same operation is performed with the 
chronometer rod. After this adjustment the electro- 
magnets will be in precisely identical states. The next 
thing that we must turn our attention to is the disjunctor 
or apparatus for breaking both the circuits simultaneously. 
This consists of a hinged frame, which can be given a 
sudden movement by means of an electro-magnet; the 
frame carries two insulated springs bearing upon two 
insulated contact points, each spring and its contact point 
constituting part of one circuit. The springs are loaded 
with equal weights at their lower ends. The frame, 
springs, and magnet are so yee om that on passing a 
current through the latter it suddenly moves the frame 
and springs a short distance, and the frame striking 
violently against a stop, the loaded springs move on by 
their own momentum and break their respective circuits, 

All depends on the circuits being broken absolutely 
simultaneously, and to test whether the disjunctor does 
this or not a commutator is provided, by means of which 
the circuits through the disjunctor can be immediately 
interchan; If the disjunctcr is in correct working 
order, the position of the mark made on the chronometer 
rod will not alter when the circuits are interchanged in 
this manner. In conclusion, I = | say the muzzle velo- 
city is obtained from the observed or recorded velocity 
by means of Bashforth’s tables, a factor being employed 
which varies with the form of head of the projectile. 





BOILER EXPLOSIONS IN 1890. 

In accordance with our annual custom we publish 
the record of steam boiler explosions compiled by Mr. 
E. B. Marten, of Stourbridge. It is gratifying to 
note that the number of killed last year was only 





seventeen, which is the smallest number on record. 
To these, however, must be added sixteen deaths 
resulting from the failure of steam pipes, kiers, and 
fittings. It is noticeable that ten owners were among 
those killed or injured. The apparent increase in the 
number of explosions of late years is partly due to 
many cases being included that were formerly passed 
over as too slight for notice. The following Table 
gives the statistics since 1872: 


Explosions of Steam Boilers. 


Number of Number of 
Year. a of Persons Persons 
ee: ae. Injured. 

1873 78 57 85 
1874 76 KS 198 
1875 68 81 142 
1876 39 93 110 
1877 44 54 75 
1878 46 47 84 
1879 30 38 53 
1880 31 rf 83 
1881 33 41 51 
1882 38 38 43 
1883 39 21 41 
1884 32 22 48 
1885 38 30 52 
1886 36 31 7 

1887 36 24 42 
1888 47 18 49 
1889 62 25 64 
1890 55 17 60 


The following is the text of Mr. Marten’s report : 


There were 55 boiler explosions in 1890, causing the 
death of 17 and the injury of 60 other persons, and also 
28 explosions of steam pipes, kiers, or fittings not 
hitherto called boiler explosions in these records, killing 
16 and injuring 19 other persons. Of the 112 persons 
thus killed or injured, 10 were owners, 18 enginemen, 12 
firemen, 51 workmen, 5 boys, and 6 women. 

Slight sketches are given of each of the exploded 
boilers, and these are arranged according to their kind 
and the cause of explosion, 

The list of both boiler and fittings explosions are 
arranged in order of date. They are made as concise as 

ssible, but the Board of Trade report numbers are 
inserted for those wishing complete details of any case. 

As before, the greatest number of explosions have been 
of boilers on shipboard, many of them being small ver- 
tical boilers for working fishing tackle. The most prolific 
cause of explosion has been corrosion, from want of suf- 
ficientinspection. The kind of boiler which has exploded 
most has been the Cornish or Lancashire, but the small 
vertical and marine are only a few less. 

The inquiries under the Boiler Explosions Acts reveal 
cases which would otherwise escape notice as being very 
~— and unimportant, but the Board of Trade list has 
to be supplemented in these records with boilers not under 
their jurisdiction. The total number does not increase, 
which is no doubt due to the great attention now called 
to the proper manufacture and management of boilers. 

These annual statistics always lack point from the need 
of a boiler census, showing the vast number of boilers 
which work safely, and if they approach anything like the 
estimate made of 200,000, or even more, the number of 
failures sink into insignificance ; and again, if the census 
could be so taken as to estimate the horse-power of the 
boilers used, and the horse-power of those failing, man 
of which are very small, the comparison would be still 
more striking. On these considerations it may be doubted 
if the case for further legislation is made out, as it would 
be liable to impose a further burden upon those who are 
careful, in order to punish those who are careless or indif- 
ferent. Even the registration now advocated in influen- 
tial quarters, may easily become a very burdensome in- 
terference with steam users, with doubtful benefit. The 
only certain advantage would be ascertaining the total 
number of boilers now in use of each kind, but this 
information could be arrived at by existing organisa- 
tions, such as inspectors of mines or factories, about 
once in ten years, with much less cost or interference 
with business. 

The exploded boilers were used for the following 





purposes : 
No. Kd. In. 

Ships, boats, fishin os 3 OO. gO 
Tron works ... ore ae mm 9 3 24 
Farms 8 3 4 
Collieries 2 it 1 0 0 
Brick, glass, and oil works 6 4 5 
Mills ... aS as ee oS Sa Te 
Electric and gas works 2 (or 
Lathe, crane, and brewery 3 1 8 
Total 55 17 60 


The causes of explosion are arranged under three heads: 


A Faults of Construction or Material, which may be de- 
tected before starting or after Repair. B Faults of 


Inspection. C Faults which could be detected by At- 
tendants. 
No. Kd.In. No. Kd. In. | 394 

A Bad weld ae ne ao ae) a 
Plug blew out “so pk, SD 
we rip : oe 1° Oo 
nequal expansion ... : i"9 
Weak tube vr 2 2 2 
Weakness ‘ 2 19 
Weak manhole 1 6.3 
Broken pin . 2 2 3): 





13 5 2 








No. Kd.In. No, Kd. In, 
J ate : 


B_ General corrosion 9 
External ,, 13 #39 
Internal _,, 1264 «©5 

—_ 30 9 23 
C Short of water ae sect Bre SAE 
Over-pressure sts A ee 
Salt or scale ... aes ee ee 

2: 3 2 

Total 55 17 60 


The exploded boilers were of the following kinds: 


Cornish or Lancashire. 
No. Kd. In. No. Kd.In, 
2s Te 














A Weak tubes ... abe ae 
B Corrosion 2 ax ne GB 26 
C Short of water #0 wa a oe 
— 14 617 
Plain Cylinder. 
A Seam rip, bad weld, bad 
tube, weak manhole... 4 1412 
B Corrosion we = cx deo Mba 
C Short of water ous cn hy 20 
G 2 2 
Marine. 
B Corrosion Pr se ~< *S 199 
C Short of water, or salt, or 
badly stopped tube as? RO 
—— 12 2 12 
Furnace Uprights. 
C Overheating ... zs See” sede a & £ 8 
Tubulous. 
A Badweld .... Beh. eee Py 1 0 0 
Locomotive or Multitubular. 
B_ Corrosion eed sh we we 2 
C_ Short of water ase oc ee OC 
—— 6 2 
Small Vertical. 
A Bad weld _... de as 2 O20 
B Corrosion ... ee S4i° SO se 
C Scale or over-pressure 4 0 4 
—— 1 4 5 
55 17 60 
Domestic. 
C Frost in pipes a | oe OB) 36 
Kiers. 
A Weak shape and faulty 
casting... a aaa @ 
C Over-pressure or bolts 
slipped... as a Oo 4 
Stop Valves, Pipes, or Fittings. 
A Bending strain, bad weld ... 10 9 3 
B Corrosion... rm as ih oe 2 
C Badjoints... ec so | ee Bik 
—-——_ 28 16 19 
Total 83 33 79 


Boiler Explosions in 1890. 

No. 1. Larne. January 8th, none injured.—Gas, plain 
cylinder, 2 years old, 4 ft. 5 in. long, 2 ft. diameter, #-in. 
plates 25 lb. pressure. Bad weld. Board of Trade 

o. . 

No. 2. At sea. January 12th, none injured.—Ship. 
Stop valve broke from bending strain of pipes. No. 389. 

o. 8. Wickham Skeith. January 13th, 1 killed.— 
Mill, Cornish, 39 years old, 16 ft. 2in. long, 4 ft. dia- 
meter, §-in. plates, 40 lb. pressure. Tube corroded. No. 
390. Ordered to pay 15/. towards expenses of inquiry. 

No. 4. rdon. January 17th, 1 injured.—Brick 
works, Cornish, old, 35 ft. 1 in. long, 6 ft. diameter, 
3-in. plates. Tube 3 ft. 1 in. diameter, 3-in. plates, 47 lb. 
pressure. Weak tube collapsed. No. 366. Ordered to 

ay 15. 
. o. 5. Halesowen. January 18th, 2 injured.—Forge, 
plain cylinder, new, 42 ft. long, 4 ft. 6 in. diameter, ;4-in. 
plates, 40 lb. pressure. Short of water, overweighted 
float. No.397. Orderd to pay 451. 

No. 6._ Ashington. January 20th, none injured.— 
Colliery, Lancashire, 8 years old, 30 ft. long, 7 ft. 6 in. 
diameter. Blow-off pipe failed. 

No.7. Bromley. January 25th, none injured.—Col- 
liery, portable, 8 ft. 6 in. long, 3 ft. diameter, 3-in, plates, 
30 Ib. pressure. Small holes from internal corrosion. 

No.8. Atsea. January 18th, 1 injured.—Ship, mul- 
titubular, 7 years old, 10 ft. 6 in. long, 13 ft. diameter, 
2. plates, 85 1b. pressure. Corrosion from leaking of 

efective bolt. No. 386. 

No. 9. London. January 29th, 2 injured.—Blow-off 
tank, too weak and top rent. No. 387. ? 

No. 10. North Sea. February 4th, none _injured.— 
Fishing, vertical. Bad nipple tofeed pipe. No. 402. 

No. 11. Gretna Green. Februay 6th, 1 killed.—Farm, 
vertical, old, 8 ft. 10 in. long, 4 ft. diameter, ;',-in. plates. 
Firebox, 4 ft. 11 in. long, 3 ft. 6 in. diameter, 3-in. 
plates, 40 Ib. pressure. Corroded firebox collapsed. No. 


No. 12. Off Margate. February 7th, 1 killed, 9 injured. 
Warship, marine, 17 ft. 6 in. long, 10 ft. 9 in. diameter. 
Tube, 8 ft. 1 in. diameter, 155 lb. pressure. Crown plate 
leaked from shortness of water or over-pressure. ; 
No. 13. Atsea. February 10th, none injured.—Ship, 
marine, 4 years old, 8 ft. 10 in. long, 8 ft. 6 in. diameter, 
4-in. , 45 4 pressure. Short of water, top gauge cock 
choked. No. 391. : 
No. 14. Uphall. March 1st, 3.killed, 3 injured.—Oil 
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plain cylinder, 11 years old, 20 ft. long, 3 ft. diameter, 
with circulating tubes, s-in. plates, 100 lb. pressure. One 
tube gave way from expansion. No, 412, 

No. 32. Edinburgh. May 2nd, none injured.—Oven. 
Tube gave way at bad weld. No. 408. 

No. 383. fast. May 12th none injured.—Ship, 
vertical, 1 year old, 12 ft. long, 6 ft. diameter, §-in. 
age 120 1b pressure. Manhole joint ring gave way. 

Yo. 410. 


No. 34. At sea. May 23rd, none injured.—Fishing, 
vertical, 2 years old, 6 ft. 3 in. long, 3 ft. 6in. diameter, 
%-in. plates, 501b. pressure. Slight rupture at badly 
welded cross-tube. No. 427. 

No. 35. Port-Glasgow. May 28th, 2 injured.--Ship. 
Bad casting causing imperfect manhole joint. No. 414. 

No. 36. Atsea. May 31st, none injured.—Ship, mul- 
titubular, 7 years old, 15 ft. 6 in. long, 13 ft. 8 in. 
diameter. Four furnace, 5 ft. 10 in. long, 4 ft. 2 in. 
diameter, j-in. plates, 75 lb. pressure. Combustion 
chamber sagged down from want of water. No. 423. 

No. 37. irkenhead. June 2nd, none injured.— 
Brewery, Cornish, 10 years old, 15 ft. long, 5 ft. diameter, 
g-in. plates, 60 lb. pressure, 35 lb. at times, rupture from 
external corrosion from leaking of blow-cock. No. 418. 

No. 38. Denny. June 3rd, none injured.—Smithy, 
vertical, 16 years old, 5 ft. long, 2ft. 6in. diameter 
7s-in. plates, 75 1b. pressure. upture from internal 
corrosion of copper uptake. No. 413. 

No. 39. Belfast. June 12th, 1 injured.—Launch, 
multitubular, 4 years old, 4 ft. 6 in. long, 3 ft. diameter, 
jf-plates. Rupture from weak shape of furnace and 
internal corrosion. No. 428. 

No. 40. Denton. June 17th, none injured.—Engi- 
neering, Cornish, 33 years old, 14 ft. 6 in. long, 5 ft. 1 in. 
diameter. Tube, 2 ft. 6 in. diameter, ¥%-in. plates, 60 Ib. 
pressure. Centre ring gave way from external corrosion 
where in contact with brickwork. No. 429. Ordered to 

yay 60. 

' No. 41. Cornbrook. June 24th, none injured. —Rubber 
works, pan, 8 ft. 2in. long, 4 ft. diameter, 3-in. plates, 
47 lb. pressure. Bolts slipped and allowed lid to fly off. 


o. 417. 

No. 42. Warborough. June 24th, 1 killed.—Farm, 
locomotive, 20 years old, 12 ft. 7 in. long, 2 ft. 10 in. 
diameter, 3-in. plates, 120 1b. pressure. Broken stay-pin 
Sage front, end to open fike a lid where grooved. 

0. 426. 

No. 43. Edinburgh. June 28th, none injured.—Oven. 
Tube ruptured at unsound weld. No. 425. 

No. 44. Hebburn. July 5th, 1 killed.—Colliery. Lid 
of manhole opened too soon and scalded man near. 

No. 45. t sea. July 7th, none injured.—Ship, 
marine, 5 years old, 8 ft. 6 in. long, 8 ft. 6 in. diameter. 
Furnace, 8 ft. 6 in. long, 2 ft. 9 in. diameter, 75 lb. pres- 
sure. Corroded stud blew out. No. 432. 

No. 46. Abingdon. July 8th, 2  killed.—Launch, 
vertical, 13 years old, 4 ft. long, 2 ft. 1 in. diameter, }-in. 
plates, 69 lb. pressure. External corrosion of firebox 
and over-pressure. No. 424. Ordered to pay 60. 

No. 47. Morriston. July 10th, 1 injured.—Tin 
works. Steam stop valve burst from shock of water in 
pipes. No. 422 

Yo. 48. Whitburn. July 17th, none injured.—Tug, 
marine, 8 years old, 14 ft. long, 8 ft. diameter. Furnaces, 
7 ft. diameter, 3-in. plates, 30]lb. pressure. Both fur- 
naces collapsed from overheating through shortness of 
water. No. 430. 

No. 49. Calstock. July 31st, 1 killed.—Brick works, 
vertical, 9 ft. 4 in. long, 5 ft. diameter, 2-in, plates. Fire- 
box, 6 ft. lin. long, 4 ft. 3 in. diameter, ,%-in. plates, 
45 Ib. pressure. Firebox collapsed from internal corro- 
sion. No, 431. Ordered to pay 80/. 

No. 50. Mersey. August 4th, none injured.—Ship, 
vertical, 10 ft. 6 in. long, 5 ft. 6 in. diameter, 7%-in. 
lates, 75 lb. pressure. Cross-tube injured by salt. 

0. 437. 


No. 51. Lock Leven. August 7th, 2 injured.—Yacht, 


multitubular, 13 years old, 7 ft. 4 in. long, 7 ft. 4 in. dia- | f 


meter. Tube, 5 ft. long, 3 ft. 6 in. diameter, %-in. plates, 
70 lb, pressure. Plug of feed cock broke. No. 433. 

No. 52. Falmouth. August 28th, none injured.—Ship, 
multitubular, 15 years old, 9 ft. 3 in. long, 10 ft. diameter. 
Hole }-in. diameter where patched. No. 435. 

No. 53. Preston. September 6th, none injured.—Corn 
mill, Cornish, 13 ft. 6in. Jong, 5 ft. diameter. Tube, 2 ft. 
9 in. diameter, g-in. plates, 60 lb. pressure. Tube col- 
lapsed from internal corrosion and pitting. No. 438. 

No. 54. Harrington. September 9th, 2 injured.—Iron 
works, locomotive, 8 years old, 15 ft. long, 3 ft. diameter, 
8-in. plates. Firebox 3 ft. 9 in. long, 3 ft. 8 in. wide, 
5 ft. 9 in. high, j-in. plates, 120 lb. pressure. Plate under 
barrel gave way where furrowed. No. 434. 

No. 55. Hebburn, September 13th, 2 killed.—Colliery. 
Defective steam valve injured by a blow. No. 474. 
Ordered to pay 601. 

No. 56. Edinburgh. September 23rd, none injured.— 
Oven. Pipe gave way at faulty weld. No. 436. 

No. 57. North Shields. October 1st, 1 enjured.—Ship, 
marine, 9 years old, 15 ft. 4 in. long, 8 ft. 3 in. diameter. 
Tube, 7 ft. 4 in. diameter, #-in. he, 15 Ib. pressure. 
mag split where externally corroded and patched. 

Yo. 445. 

No. 58. York. October 15th, 1 itnjured.—Crane, 
vertical, 13 years old, 4 ft. 9 in. long, 2 ft. 6 in. diameter. 
Firebox 3 ft. 3 in. long, 2 ft. 1 in. diameter, ,,-in. plates, 
80 Ib. pressure. Collapsed from external corrosion. No. 
442. 

No. 59. Lamavady, Ireland. October 15th, 1 killed.— 
Foundry, locomotive, 6 ft. 9 in. long, 2 ft. 8 in. diameter, 
45 lb. pressure. Back combustion chamber externally 
corroded from leaky feed joint and ruptured. No. 448. 
Ordered to pay 15. 

No. 60. Bury. October 28th, 3 injured.—Dye extractor, 





13 years old, 8 ft. 6 in. long. 4 ft. 3 in. diameter, }-in. 
lates, 15 lb. pressure. Stopper bolt blew out of tube. 
o. 444. Ordered to pay 25/. 

No. 61. Watford. October 29th, none injured.—Paper 
mill, kier, new, 11 ft. long, 9 ft. 3 in. diameter, %-in. 
plates, 30 lb. pressure. Over-pressure and unsuitable 
design. No. 441. 

No. 62. Wells. November 4th, none injured.—Farm, 
vertical, 10 years old, 6 ft. 2 in. long, 2 ft. diameter. 
Firebox 2 ft. 4 in. long, 1 ft. 8 in. diameter, #;-in. plates, 
50 lb. pressure. Internal corrosion, fractured edge bent 
inwards. No. 439. 

No. 63. Wordsley. November 7th, 1 injured.—Glass 
works, plain cylinder, seoond hand, 8 ft. 4 in. long, 1 ft. 
5 in. diameter, z-in. plates, 30 lb. pressure. .Weak man- 
hole without guard ring. No. 440. 

No. 64. Wellington. November 10th, 1 killed, 3 injured. 
—Iron works, Lancashire, 13 years old, 18 ft. 4 in. long, 
7 ft. 6 in. diameter. Tube, 2ft. 6in. diameter, 4-in. 
plates, 56 1b. pressure. Right-hand tube collapsed from 
a being out of true circle. No. 454. Ordered 
to pay 70l. 

No. 65. Liverpool. Movember 11th, 3 injured.— 
Foundry, vertical, 13 years old, 7 ft. 6in. long, 4 ft. 3 in. 
diameter, ?-in. plates. Firebox, 4 ft. 3 in. long, 3 ft. 6 in. 
diameter, y-in. plates, 45lb. pressure. Firebox collapsed 
from over-pressure as the safety valve stuck. No. 448. 
Ordered to pay 401. 

No. 66. - Butterwick. Movember 12th, 1 killed.— 
Flour mill, Cornish, 32 years old, 20 ft. long, 5 ft. dia- 
meter, Tube, 2 ft. 8 in. diameter, 3-in. plates, 33 lb. pres- 
sure. Shell rent from external corrosion. No. 449. 
Ordered to pay 101. 

No. 67. Jarrow. November 17th, 1 killed, 3 injured.— 
Shipyard, chimney, 20 years old, 28 ft. long, 5 ft. dia- 
meter, rs in. plates. ube, 2ft. 6in. diameter, # in. 
plates, 401b. pressure. Overheating of flue, thinned by 
Internal corrosion. No. 456. Ordered to pay 401. 

No. 68. Caerphilly. Movember 22nd, 1 injured.— 
Farm, vertical, 8 ft. 1 in. long, 3 ft. 8 in. diameter, 
-in. plates. Firebox, 5 ft. long, 3 ft. diameter, fs-in. 

lates, 60 lb. pressure. Somewhat thinned by corrosion, 

ut worked at higher pressure than intended by over- 

loaded safety valve. No. 469. 

No. 69. Queenstown. November 24th, 1 injured.— 
Ship, multitubular, 8 years old, 9 ft. 6 in. long, 12 ft. dia- 
meter, three furnaces. Bad manhole joint gave way from 
misfit of lid. No. 447. 

No. 70. Wordsley. November 26th, none injured.— 
Farm, Cornish, 14 ft. 10 in. long, 4 ft. diameter, 7e-in. 
plates, 15 1b. pressure. External corrosion from leaky 
cistern. No. 446, Ordered to pay 5s. costs. 

No. 71. Goole. December 1st, 3 injured.—Farm, 
Cornish, 24 years old, 12 ft. long, 4 ft. 7 in. diameter, §-in. 
plates, 56 lb. pressure. Tube collapsed being wasted by 
external corrosion. No. 450. Ordered to pay 15. 

No. 72. Channel. December 2nd, 1 injured.—Ship, 
steam pipe, 6 in. diameter, ;-in. plates, 80 1b. pressure. 
Burst from faulty construction. 0. 453. 

No. 73. North Sea. December 2nd, none injured.— 
Fishing, vertical, 2 years old, 5 ft. 9 in. long, 2 ft. 9 in. 
diameter, -in. plates, 75 lb. pressure. Scale caused over- 
heating and rupture of cross-tube. No. 463, 

No. 74. Tyne. December 3rd, 1 killed, 1 injured.— 
Tug, marine, 8 — old, 9 ft. 3 in. long, 7 ft. diameter, 
ts in. plates. ube, 2 ft. 9in. diameter, §-in. plates, 
60 lb. pressure. Failure of a stopper tube by wasting of 
the bolt. No. 451. 

No. 75. London. December 13th, 7 killed.—Ship, 
4 years old, defective steam pipe burst. No. 460. 

No. 76. Wrexham. December 16th, none injured.— 
Brick works, Lancashire, 28 years old, 30ft. 5 in. long, 
6 ft. Gin. diameter. Tube, 3 ft. diameter. Shell gave 
way where externally corroded and one central belt of 
plates blew out. No. 452. 

No. 77. Leigh. December 20th, 1 injured.—Kitchen, 
domestic. Burst from stopping of circulating pipe by 


rost. 

No. 78. Southport. December 21st, 2 injured.—Kitchen, 
saeegaga Burst from stopping of circulating pipe by 
rost. 

No. 79. Anfield. December 21st, 2 killed 2 injured.— 
Kitchen, domestic. Burst from stopping of circulating 
pipe by frost. 

No. 80. Birmingham. December 22nd, none injured.— 
Kitchen, domestic. Burst from stopping of circulating 
pipe by frost. 

0. 81. Blackburn. December 23, 1 killed.—Soap, oil 
press, or kier, 7 years old. From over-pressure. 

No. 82. Kensington. December 30th, none injured. — 
Electric, tubulous, patent, 2 years old. One tube burst 
from defective i No. 455, 

No. 83. Atsea (Spain). December 30th, none injured. 
—Ship, marine, 9 years old, 8 ft. 3 in, long, 8 ft. 10 in. 
diameter, 4$-in. plates. Tubes, 5 ft. 2in. long, 2 ft. 5 in. 
diameter, ;%-in. plates, 85 1b. pressure. Crown collapsed, 
scale having allowed overheating. No. 462. 





LAUNCHES AND TRIAL TRIPS. 

THE new first-class cruiser Edgar, the forerunner of an 
important class of vessels, will begin her contract trials 
off Plymouth on the 30th inst., and will subsequently 
»roceed to Stoke’s Bay for a series of progressive trials. 

he Edgar has been built at Devonport, and engined by 
Messrs. Elder, She is of 7350 tons displacement, and 
the engines should develop 12,000 horse-power, which 
will give a speed of 20 knots. Considerable interest is 
felt in the result of the forthcoming trials. 





There was launched on the 14th inst. complete from the 
yard of Messrs. William Simons and Co., Renfrew, the 


screw hopper dredger Irvine, which has been built to the ! 





order of the Irvine Harbour Trust. The hull is con- 
structed of iron, and is divided into six water-tight com- 
partments by bulkheads which are carried up to the main 
deck. The bottom of the hull is mild steel. The dredger 
has a capacity in its own hoppers for 250 tons of débris. 
The principal dimensions are: Length over all, 131 ft.; 
breadth, moulded, 274 ft.; depth, 11ft. The buckets are 
of steel and are on an endless chain working in a central 
well opening. The bow is bound together by Brown’s 
patent raised forecastle, which has another advantage 
in allowing the buckets to project in advance of the hull 
and cut the dredger’s own flotation to a depth of 22 ft. 
below the water level. The dredging and propelling 
machinery is worked by means of a set of triple-expan- 
sion Rpm ree yen | engines of 300 indicated horse- 

wer, and a mild steel boiler of 1601b. working pressure. 
Triple: barrelied steam mooring winches are placed at the 
bow and stern for manipulating the mooring chains. 
Besides the shoots into the vessel’s own hoppers, shoots are 
provided for the purpose of loading barges when required. 





The French barbette ironclad Brennus was launched 
on Saturday the 17th inst., at Lorient, by M. Barbey, 
the Minister of Marine. The disposition of the guns in 
this vessel is unique in the French Navy. The ideas 
which have been develo in the plan of the Brennus 
are great swiftness, well-protected and numerous guns, 
and immunity against small projectiles. The length on 
water line is 344 ft. 6in., beam 65ft., and her displace- 
ment at 27 ft. 10in. draught will be 10,826 tons. She has 
a composite armour belt 174 in. thick, and her battery is 
protected by armour of corresponding thickness with 
4in. on the top sides. She will be ~~ by three 
screws, and in this respect differs from all other battle- 
ships in the French Navy. Her engines will develop 
13,000 indicated horse-power, and will give the vessel a 
maximum speed of 18 knots. The armament consists of 
three 24-centimetre breechloading guns; ten 16-centi- 
metre breechloaders, and four 7-millimetre guns. The 
cost will be about 360,000/. and the vessel will be 
tinished probably in January, 1893. 


On Saturday, the 17th inst., the Scylla, one of the 29 
fast cruisers ordered by the present Government to be 
built, was launched from the Samuda Company’s yard on 
the Thames. This fine vessel is the sister ship of the 
Sappho, launched from the same yard in May last. The 
vessels belong to the same class and are similar to the 
Terpsichore, Thetis, and Tribune, illustrated and fully 
described in this issue. The vessel, like all the other 
vessels, is of steel, and is 300 ft. in length, 43 ft. in breadth, 
and 23 ft. 3in. in depth, with a displacement tonnage of 
3400 tons. The engines, which are to indicate, with 
forced draught, 9000 indicated horse-power, have been 
constructed by Messrs. Penn. 


The Castle liner Norham Castle, on which the Fairfield 
Shipbuilding and Engineering Company, Limited, have 
extensive alterations and repairs, went on her speed 
trial on the Firth of Clyde last week. While in Fairfield 
Dock the passenger accommodation of the vessel has been 
renovated, and the machinery brought up to modern re- 
quirements, old compound engines have been removed 
and new machinery of the triple-expansion type fitted. 
The boilers used formerly replaced by three new double- 
ended ones, on which has been fitted an arrangement for 
assisting draught in the tropics. The cylinders of the 
engines are respectively 37 in., in., and 96 in. in dia- 
meter, and the stroke 5 ft. In the stokehold there has 
been fitted Mr. John List’s arrangement of assisted 
draught, the air being supplied by two Chandler fans 
72 in. in diameter, coupled direct to two Chandler engines 
made by Messrs. Bumsted and Chandler. The fans re- 
volve at 340 revolutions in absolute silence. We are 
informed that these fans each deliver 29,000 cubic feet 
per minute, or 4000 cubic feet above the guarantee. But 
much less than this volume was required at the trial. In 
the passenger accommodation a number of improvements 
have been made. The sleeping cabins have been increased 
in size and complete installations of electric light and 
bells have been fitted. A new drawing-room with a 
window overlooking the saloon well has been provided. 
Against wind and tide the Norham Castle steamed at 
the rate of 15.928 knots, and on the return journey— 
with the flowing tide—made 17.325. The mean speed 
was 16.627 knots. This is about 24 knots better than 
with the old engines. We may add that the Hawarden 
Castle, belonging to the same line, has also had her 
engines tripled at the same establishment, over which 
Mr. Andrew Laing is manager, with the same good 
results as to speed. She had made a trip to South 
Africa and has taken something like a day off her 
previous record, 


The official full-power forced-draught trial of the new 
second-class cruiser Apollo, 3400 tons, 9000 horse-power, 
took place in the North Sea on Saturday, the 17th inst., 
todetermine the acceptance of her machinery from Earle’s 
Shipbuilding Company. A large number of officials 
were on board, the “Admiralty being represented by Mr. 
R. J. Butler, chief inspector of machinery, and Mr. H. 
J. Bakewell, engineer inspector. The engines were in 
chai of Mr. W. B, Dixon, who represented Earle’s 
Shipbuilding Company. The trial was of four hours 
duration, and proved of a most successful character, the 
engines working smoothly, and the boilers giving a good 
supply of steam with only an air pressure of .82 in. in the 
stokeholds, 1} in. being allowed. The engines averaged 
138.3 revolutions per minute, and the mean horse-power 
indicated for the four hours’ run was 9225, or 225 in ex- 
cess of the power for which the machinery was designed. 
The Apollo returned to Sheerness Harbour on Saturday 
night. 
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STEAM ENGINES AND BOILERS. 


17,830. A. Beldam, London. Tube Stoppers. [8d. 
8 Figs.) November 6, 1890.—A is the tube of a steam generator 
extending between the tubeplates B, C, and a are soft metal pack- 
ing discs having a bend in their centre and a globe-shaped peri- 
phery. 0 are cones carried with the discs @ on the central rod d, 
and also of less diameter than the tube a. ¢ is a loose ferrule to 
keep apart the inner cones b. h is a disc which is made fast on 
the end of the rod d by the screw nut h1, and has its edge h? 
hollowed out to form a cutting edge to cut through any dirt which 
may be in the tube. The outside front disc a1 is made of such a 
size as to cover the projecting end of the tube A, and is provided 








with a groove a2 into which such projecting end fits. 7 isa nuton 
the outer end of the rod d, which is screwed for some distance to 
allow for drawing together the several cones b, and so by the 
inclined surfaces of the cones b pressing out the soft metal pack- 
ing pieces @ against the inner surface of the tube A. To stop a 
burst tube the disc h is introduced into the tube from the front 
end, and the stopper passed through the tube, the disc A clearing 
the way through the tube, and thus allowing the stopper to enter 
freely. When the stopper is fairly in the tube, the nut 7 is 
screwed up, and the discs @ are forced out and against the inner 
surface of the tube, and a tight joint is made at each end. (Ac- 
cepted September 16, 1891). 


ELECTRICAL APPARATUS. 


16,110. T. Parker, H. Woodward, and E. S. G. 
Rees, Wolverhampton. Distribution of Electricity. 
(8d. 4 Figs.) October 10, 1890,—This invention consists in pro- 
viding a supply system with a switch station from which a motor 
generator, situated at a sub-station and feeding into distributing 
mains, is cut in and cut out, and generally controlled. By this 
means high tension mains supplying the motor generator are 
enabled to supply current of low tension directly to the dis- 
tributing mains, when only a small number of lamps are in use 
and the motor generator is stopped. A is the high tension 
armature and B the low tension armature of a motor generator 
having a field magnetising circuit C and supplying low tension 
current to the distributing mains D. This motor generator is 
supplied with a starting current through thin wire leads E, and 
when running with load, is supplied through thicker leads E! con- 
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nected in parallel with the leads E. Gisathin wire conveying 
current from the switch station for energising the field-magnet 
circuit C of the motor generator. Another wire F is provided 
for energising the electro-magnet J for moving over the switches 
K so as to connect the leads El with the terminals of the high 
tension armature A. The switch station is provided with two two- 
way switches L! for connecting the leads E! with the high tension 
mains § or with the low tension mains R, the high tension mains 
S being supplied with current from the generating station. The 
low tension mains R are supplied from a motor generator, low 
tension dynamo, or accumulators situated at the switch station. 
The switches at M, N, and O, and the switch P, are provided at 
the switch station for controlling the current in the leadsG, F, 
and H, and the resistance coils respectively. (Accepted Septem- 
ber 16, 1891). 


17,108. G. Pitt, Sutton, Surrey. (R. Thury, Geneva.) 
Dynamo-Electric Machines. (8d. 2 Figs.] October 25, 1890. 
—This invention consists in the employment in dynamo-electric 
machines of a compensating circuit, annulling the reaction of the 
armature upon the field, in the form of a second armature similar 
to the first in the same space between the magnet poles, and tra- 





versed by acurrent equal to that in the first armature. Two 
arrangements of so-called unipolar machines furnished with 
armatures arranged on this system are shown with a fixed disc. 
Fig. 1 showsan armature consisting of a disc rotating in a uniform 
magnetic field furnished by the tubular magnet M. The current 
developed in the disc d passes from the centre to the exterior, for 





example, is collected by the brush b fixed at the exterior of a 
second disc d!, which leads back the current towards the centre 
traversing in the opposite direction the same s between the 
magnet poles. The brush }b! communicates directly with the 
terminal + and thus with the exterior circuit. The reaction of 
the current passing in the second disc d! is equal to the reaction 
produced upon the field by the disc d, but of different sign, and 
thus prevents the lines of force from turning, the reactions 
annulling each other. In Fig. 2 the arrangement is similar, only 
the armature isin the form ofadrum. (Accepted September 16, 
1891). 


18,969. W. A. Price and W. E. Gray, Silvertown. 
Ap tus for Measuring the Resistance and Insu- 
lation of Electric Conductors. [6d. 2 Figs.) November 
22, 1890.—The current from the battery is divided in an ordinary 
Wheatstone bridge A, one portion going to the cable to be tested, 
and the other through the dials B, C, back to the battery. D is 
the key for passing a portion of the divided current through the 
galvanometer E, the coil of which is connected with the block ¢ 
on one side of the galvanometer, and with the block e! on the 
other side. F, F are the ends of the cable to be tested, secured to 
the terminals f, 1. The terminal f connects with the Wheat- 
stone bridge, and the terminal, 1 with the battery socket g. G,G' 


n nA, 












































are the leads from the battery, the plug of one being in the socket 
g, and the plug of the other (connected. say to the positive pole of 
the battery) fitting the socket g! which connects with the centre 
block a of the Wheatstone bridge. The current admitted to the 
galvanometer E by the depression of the key D, after actuating 
the needle as usual, passes off by the block e! to the cable, and 
through the cable back tothe battery. A bar magnet H is re- 
cessed into the side of the box, and turns on a pivot. This magnet 
is placed opposite the north pole of the galvanometer needle and 
by its attraction or repulsion it serves to set the pointer accu- 
rately to zero, and give it a tendency to retain that position. 
(Accepted September 16, 1891). 


12,960. W. M. Mordey, London. Electric Trans- 
formers. [8d. 6 Figs.) July 30, 1891.—The outer casing I I 
is of cast iron, and is formed in two longitudinal portions which 
are bolted together with a rubber band J between the joints. It 
is provided with feet K and with eyes L. Bolts M compress and 
firmly set up the iron sheets forming the laminated sheath B. 
Access can be gained to a porcelain terminal slab O through a lid 
N. This slab O is cemented into place, and is formed with ribs 
0, 0, for the purpose of insuring efficient insulation. It is provided 
with the following fittings: Primary terminals Q, Q!. A double 
pole switch for closing and opening the primary circuit, and con- 












































sisting of a movable cam-shaped insulating block R that can be 
turned by an external knob R! and twosprings t @, which by the 
turning movement of the cam-shaped block R can be pressed 
against the terminals Q, Q1. From the springs q, q!, when the 
switch is closed, the primary current passes through high tension 
fuzes to the primary winding, which is connected between the 
terminal springs T, T1 for convenience of connection to the 
external secondary circuit. The primary conductors are taken into 
the transformer through the glands W, W!, while other glands 
X, X1, X2 are used for secondary conductors. (Accepted September 
16, 1891). 


13,315. J. ¥. Johnson, London. (C. Bellens, Paris.) 
Arc Lamps. (8d. 2 Figs.) August 6, 1891.—The regulating 
mechanism is arranged between two metal plates 1 and 2. Upon 
the plate 2 is fixed an electro-magnet provided with fine wire 
coiled on two bobbins 6, 6! arranged in derivation upon the main 
circuit. The upper part of the soft iron core of this double electro- 
magnet is arranged so as to be capable of actuating an armature 
in the form of a soft iron lever 7 oscillating upon two trunnions 8 
supported by the pillars 3° and 311, The long arm of this lever 
plate is prevented from rising beyond a certain distance by stops 
9,9". Itispressed against these screws by the action of a spring 
10 when no current is passing in the electro-magnet 6, 6!, the 
spring acting upon the short arm of the lever and being adjustable 
by ascrew 11. On the armature 7 there are screwed two bearings 
12, 12! supporting a horizontal spindle 13, upon which are provided 
a clock spring barre] 14 containing spring 15 and connected with 
a ratchet wheel 16, and a large spurwheel 17 loose upon the 
spindle 13 and carrying a pawl 18. The spring 15 tends to wind 
upon the — 14 a copper strip 20 which supports the upper 
carbon-holder 5 when this carbon-holder is lifted by hand. On 
the armature 7 are fixed four supports 21, 21', 22, 22!, which form 
bearings for three horizontal spindles 23, 24, 25. Upon the spindle 
23 are fixed a pinion 26 gearing with the toothed wheel 17 and a 
toothed wheel 27 gearing with a pinion 28 upon the spindle 24 upon 


which is also a toothed wheel 29 gearing with a pinion 30, upon 
the spindle 25 of which is fixed a notched wheel 31. The latter 


when the apparatus is at rest is locked by a catch 32 on the end 
Fig.2 
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of a lever 33 rocking upon a centre 34. The long arm of this 
lever when released is placed in the locking position by a spring 
35. (Accepted September 16, 1891). 


GUNS, &c. 


15,476. A. Martin, Birmingham. Apparatus for 
Forging Shells. (6d. 6 Figs.) September 30, 1890.—This 
invention relates to the forging of the bases of shells of the kind 
described in Patent Specification No. 11,616 of 1890, by a series of 
stamping operations. The body of the shell A having been inter- 
nally screw-threaded, and had a screw-threaded steel ring B 
screwed into it, is heated at the end to be closed in and placed in 
a corresponding matrix under the tup C of ahammer. This tup 
carries a die D of a concavely conical form whereby the edges of 
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the shell are at the first blow crushed inwards. The second die 
E is mounted in a lever F hinged at f and pivotted to the 
frame of the hammer, and oo over a notched quadrant G. 
This die is guided in a hole in the lever and is provided with a 
flange e at its upper part which is guided in a socket H on the 
lever containing a spring I confined between the head ¢ of the 
die and the lever, whereby the bringing of the die over the work, 
its depression under the blow of the hammer, and its rise and 
removal from operative position, may be performed in rapid suc- 
cession. (Accepted September 16, 1391). 


15,978. F. G. Stone, Dover. Apparatus for Objec- 
tive Indicating in Coast Batteries. (8d. 1 Fig.) Oc- 
tober 8, 189.—An objective indicator, such as described in 
Patent Specification No. 9333 of 1890, is combined with a range- 
finder. The range-finder is connected to the indicator in such a 
manner that the range-finder and indicator will move together, 
for instance they may be mounted both on a common axis F!. 
The sliding traveller of the indicator is so connected to the gear- 











ing for elevating or depressing the range-finder that the traveller 
is moved outward as the range-finder is elevated and inward as 
the range-finder is depressed, and so that the position of the 
traveller on the indicator arm corresponds always with the range 
of the field of vision of the coun dbetion In order that the move- 
ments of the traveller for equal increments of range may be con- 
stant, an automatic compensating device is provided, which con- 
tinuously increases the effect of the actuating gear on the 





traveller relatively to its effect upon the range finder as the range 
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of vision increases. A! is the board to which the indicator chart 
is fixed, A2 is a socket, in which the pivot pin F! of the indicator 
arm F is centred, situated at the position on the chart correspond- 
ing to the main observing station. G is the sliding traveller 
mounted on the arm F and moved by a screw-threaded spindle. 
(Accepted September 16, 1891). 


14,161. J. E. Bott, Eyam, and G. H. Cammell, 
Hathersage, Derbyshire. ells. (8d. 2 Figs.) Septem- 
ber 9, 1890.—This invention relates to self-propelling shells such 
as described in Patent Specification No. 19,556 of 1889. The 
object of this invention is to increase the velocity of the shell 
without using highly compressed air or gas, for which purpose 
there is enclosed in a chamber in the shell a quantity of high ex- 
plosive k capable of generating a sufficient amount of gas to in- 
crease the velocity at which the shell is ejected, when the same is 
charged with air or gas under pressure, To effect the detonation 
of the high explosive & it is suspended in the body @ of the shell 
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and a detonator h! is attached, the attachment consisting of a 
wire i! secured tothe fore part of the shell, the rear part of the 
detonator being secured to the detachable breech b of the shell 
by a spring j', so that when the breech piece of the shell is 
detached, the fore part is propelled some distance up the bore of 
the cannon or other weapon, until the spring is in full tension and 
breaks, when the detonator is fired and the charge ef high explo- 
sive is detonated ina cushion of compressed air, which thus re- 
ceives the shock ; by these means the advantage of the enormous 
power generated by high explosives is obtained without the 
danger of bursting the gun or cannon by instantaneous shock. 
(Accepted September 9, 1891.) 


MINING AND METALLURGY. 


11,134. C. A. Faure. Apparatus for the Electro- 
lysis of Chloride of Aiuminium. [8d. 2 Figs.] June 30, 
1891.—Apparatus for the electrolysis of chloride of aluminium, 
according to this invention comprises a tank A for containing the 
melted chloride of aluminium to be decomposed, in which are 
immersed carbon electrodes C fixed to a conductor D, the tank 
being connected with another conductor D, and provided with an 














outlet for molten aluminium, and with a stoneware partition B 
adapted to protect its upper part from the action of chlorine, and 
to prevent chlorine from passing into a supply vessel containing 
solid chloride of aluminium. A cylinder K, closed at the top, is 
charged with chloride of aluminium, which melts, but can only 
run into the tank when the level of the bath falls, By this means 
a constant level of the bath is maintained. (Accepted September 
16, 1891). 


RAILWAY APPLIANCES. 


13,371. H. H. Leigh, London. (A. Hillairet and A.C. A. 
Huguet, Paris.) Actuating Gravity Signal Arms, &c. 
{€d. 4 Figs.) August 7, 1891.—This invention relates to that class 
of signal mechanism which is usually operated in one direction 
by a lever and in the other by a counterweight. In carrying the 
present invention into effect the weight is replaced by a motor 
adapted to be run as such by an electric current and thereby 
caused to revolve around the axis of a lever A B by suitable gear 
and act as the counterweight. E A Bis the lever consisting of 
two portions A B and EA. The former has its fulcrum O in the 
base S, and is connected to the rod C in the ordinary way. The 





portion E A hasa socket a@, by which it is carried on the head of 
AB, and can move freely about the same. E is a hand grip, to be 
used when the invention is to be worked by hand. D is the motor 
which rotates in bearings provided by two brackets d, d hanging 
from the lever E A near the outer end thereof. F is a pinion and 
H a roller, both fast on an extension of the axis of the motor. G 
is a crown wheel fast upon the lever A B, and h a smooth track for 
the pinion F to engage with, and the latter to support the weight 
of the motor and the top lever E A for the purpose of preventing 


the pinion G engaging too deeply. Two spring contacts are pro- 
vided from the respective leads, and L', L? two insulated rings 
which are carried upon the lever. When a current is sent into the 
motor the latter begins to revolve around the lever A B and rides 
up the wheel G to the point necessary to throw the lever over. 
(Accepted September 16, 1891). 


MISCELLANEOUS. 


15,102. T. Sturgeon, Ilkley, Yorks., and T. P. C. 
Crampton, London. Casting Metals in Moulds. 
(8d. 5 Figs.) September 24, 1890.—According to this invention a 
mould is employed, in which a vacuum has been established. a1, a2 
are respectively the upper and lower portions of the moulding box, 
and b is the top plate. When the top plate and boxesare clamped 
together by the bolts and wing nuts c, which fit in the slots d, 
the joints are made air-tight with white lead. ¢, ¢ are steady pins 
in the snugs f, f at the sides of the boxes. A funnel-shaped vessel 
g made of crucible clay is clamped air-tight on to the top plate b, 
the orifice at the bottom of it being closed by the plug h which is 
made to fit or is luted so as to be air-tight. On the top plate b is 
clamped the pipe 7 leading to a vacuum chamber. The length of 




















the pipe i should be sufficient to allow the melted metal to run up 
until the column balances the atmospheric pressure on the metal 
in the vessel g. kk is a dried sand mould with the passages J and 
m leading respectively to the vessel g and the vacuum pipe ¢. 
When all the joints are made good and the plug / is in its place 
the pipe ¢ is put into communication with the vacuum chamber in 
which a vacuum should be constantly maintained by an air pump, 
and the air will then be withdrawn from the mould. The melted 
metal is then poured into the vessel g and the plug h withdrawn, 
but this plug must not be withdrawn until there is sufficient 
metal in the vessel g not only to thoroughly fill the mould, but 
also to allow for its rising in the pipe i. (Accepted September 16, 


13,051. W. A. and N. Darroch, Govan, Lanark- 
shire. Lowering and Hoisting Ships’ Boats. [6d. 
2 Figs.) August 1, 1891.—The upper part of a ship’s davit, 
from which the boat is suspended, is projected outwards from 
the side of the vessel to an extent which insures the boat being 
placed on the water clear of the ship’s side. The lower part of 
the davit consists of a metalframe A supported on a sliding 
table D, which by means of the screw shaft C is made to travel 
along the grooved platform B, the outer end of which is flush 
with the side of the ship. The screw shaft C is turned by the 




















wheel F. The upper part G, consisting of the curved upright 
and its three-sided base g, is hinged to the lower part at the 
pivot H, and by the toothed segmental base K and the worm- 
wheel L on the shaft M, assisted by the spiral spring N, it is 
canted outwards to the overhanging position. The shaft M is 
turned by the wheel O which rests in the socket P and is sup- 
ported by the bracket Q. To lower the boat the davit—by means 
of the screw shaft C—is run out to the vessel’s side and the upper 
rt is then canted outwards by turning the shaft M. (Accepted 
eptember 9, 1891). 


1838. R.McGlasson, Selhurst, Surrey. Screw Pro- 
pellers. (8d. 7 Figs.) January 31, 1891.—This invention 
relates partly to the means of operating the blades of propellers, 
whose blades are capable of ben | reversed so as to convert the 
screw from a right to a left-handed one or vice versa, whilst the 
propeller is revolving, the object being to enable the direction of 
propulsion to be reversed without reversing the direction of 
rotation of the engines and screw. The screw blades A have 
strong pivots Al received in sockets in the boss B with ball or roller 
bearings at the flanges a,a', and the pivots have oppositely 
directed crankarms A? coupled by links c to a crosshead C fixed 
to the end of a rod D, passing through the propeller shaft and 
terminating ina crosshead h free to slide in longitudinal slots e 
in the , ows shaft E, the ends of the said crosshead being 
engaged by a collar H free to slide upon the shaft, the 
collar being engaged by a pair of levers G pivotted at g. 
The levers G are actuated by means of a nut pivotted on them 
from a screw-threaded countershaft. The countershaft is operated 
from the propeller shaft E through the medium of a double 





clutch being capable of putting the countershaft into gear with 


the propeller shaft E through one or other of two sets of oppositely 
acting spur gear, the one set gearing the countershaft directly to 
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the propeller shaft and the other set through an intermediate 
wheel. (Accepted September 9, 1891). 


11,950. W. P. Thompson, Liverpool. Winches. 
(F. Ullrich and I. Vogel, Aussig, Austria.) [6d. 5 Figs.j July 
14, 1891.—Three vertical frame plates a1, a?, a3 are held together 
by bars b and support the whole apparatus, The winch is actuated 
by an axle c revolved by hand cranks J, which actuates through 
the toothed wheel d the wheel ¢ which is keyed on a doubly bent 
crankshaft Z. The pawls gl, g2 seated on the crank parts fl, f? 
are thereby moved up and down, and, as they engage alternately 
in the teeth of a ratchet wheel S, the latter receives a backwa 
motion. These pawls are constantly pressed on to the ratchet 
































wheel by the action of two springs h1, h2 attached to the frame 
plates a1, a2. The axle A of the ratchet wheel S also carries the 
drum T which revolves therewith and winds up the ropes 0. A re- 
leasing lever ¢ pivotted at z is affixed to the wall a2, which, on 
being pressed down, removes both the pawls g!, g2 from the 
ratchet wheel S whereby it is released and can revolve backwards 
together with the drum T. A block L surrounds the nave n of 
the ratchet wheel 8 and extends in the front into two arms j, j°, 
provided with screw threads, which may be pressed together by 
means of the screw spindle P and thereby produce their brake 
action. (Accepted September 16, 1891). 


15,301. D. Rylands, Barnsley, Yorks, Manufac- 
ture of Glass Bottles, &c. [lld. 5 Figs.] September 27, 
1890.—Molten metal being charged into the inner or parison 
mould a! carried by the mould table k, the table is revolved until 
the charged parison mould arrives in position immediately under 
the pressing plungerd. The piston-rod j of the hydraulic cylinder 
now elevates it into the interior of the blowing mould, the plunger 
descends and completes the formation of the parison bottle. The 
plunger next ascending and = mould descending will 
leave the yee bottle suspended by the mouth portion in the 
interior of the blowing mould. The mould bottom m being next 
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swung into position under the blowing mould J, air under pres- 
sure is slowly admitted through a pipe 7 and ports s, s into the 
interior of the parison, causing it to gradually distend and assume 
the formation of the interior of the blowing mould. Whilst the 
attendant has been conducting the above described series of 
operations, the ladler has charged parison mould carried by 
parison table with metal which the attendant now proceeds to 
operate upon after the same manner. The bottle is removed 
from the outer mould 6 by unscrewing and elevating the mould 
cover f away from and above the upper surface of the blowing 
mould, when the mould can be cpueed ty the handles. (Accepted 
September 16, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand. ’ 
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~ |is connected with the two valve-rods by a cross- 
MANCHESTER WATER WORKS. /head, from which also there is carried to the top 
(Continued from page 438.) platform a rod to operate an indicator, showing 
Tue outlet from the lake in connection with the | whether the valve is open or closed (Fig. 17). We 
aqueduct to Manchester is at the south end of Thirl- | append results of tests of bars cast for this portion 
mere at a distance of about 97 miles from the city. of the work. 
The water is withdrawn from the lake by a tunnel | poss of Bars oy same Material as Hydraulic Machinery. 
about 100 yards long, and corresponding in dimen- | 
sions and construction to the principal tunnels in | 














the line of aqueduct, to which we shall refer later. | 5 vi | } som —— Deflection. 
At the outer end of the tunnel the water is dis-| Depth. Breadth. |° "°° | Test. | S8™™ | 

charged into a short length of pipes 42 in. in dia-| in. ie. Ib. |m.ore.| & chor. Ie| ip. 
meter, which passes through a well, where it is| 2-02 100 | 21 {1 45! 18 3 16 327 
commanded by two valves, one worked by manual) Oi | 303 | af tee oe a = 
and the other by hydraulic machinery. This pipe) 2.53 | 1.03 | 24 |1 45' 19 2 16, — 332 


discharges into ~ straining well. Fig. 11 on page} — | | Ms ae ee 
eee eels : | = 7 
- ra all sage tig be 7 | The straining well is also 65 ft.deep. The internal 
cross-section of the inlet channel, and Fig. 14 shows | 
the forebay. Fig. 15 is a cross-section of the valve | 
chamber, and from this, as well as from Fig. 11, it | 
will be seen that it is the intention, when the full | 
supply from Thirlmere is required, to admit the | 
water from the lake at two levels. The total | 
depth of the valve shaft is 65 ft., and the upper | 
portion has been made 18 ft. by 14 ft., while the | 
lower portion is only 18 ft. by 7 ft. 6in. The| 
wider portion allows of another set of inlet pipes | 
and valves at a depth of 32 ft. from the top level. | 
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& so on all round 
if required 
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Fig. 36. 
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BUILDING OVER VALVE SHAFT ON LINE OF DISCHARGE TUNNEL AT OUTLET OF LAKE, 


The walls of this valve chamber are curved to resist | diameter is 37 ft. 6 in. at the bottom, and 40 ft. 6 in. 
external pressure. | at the top, the difference in diameter being due to 

We reproduce on page 497 a complete set of| two sets-off in the interior of the well, one near 
drawings of the hydraulic cylinders for working the | the foot and the other a short distance from 
valves. The valves are of the usual type of 42 in.|thetop. Fortunately the ground excavated for 
vertical stop valves, and are shown in sections|the straining well was rock, but it was found 
(Figs. 16 and 17). In the case of the manual to be so fissured and shaky that it was necessary 
valve the gearing is on the ground level, and to to timber it as each foot or so of depth was 
obviate the necessity of having a stuffing-box atthe excavated. The method adopted in sinking the 
bottom the water rises in the tube round the valve- | straining wells was by putting in curbs ; these were 
rods to the same height as the water in the lake. | made of 11 in. by 3 in. planks, bolted together so 
The valve is operated through these rods by worm | as to make a complete ring of the outside diameter 
gearing as shown. The hydraulic cylinder for | of the well, as shown on the sketch plan and section 
working the other valve is 16 ft. 6 in. above the appended (Fig.33). The poling boards were not close 
bottom floor of the well. The principal dimensions together, but were placed about 6 in. apart accord- 
are shown on plan and sections (Figs. 18, 19, and ing to the nature of the rock, and in places where 
20). The cylinder is 30 in. in diameter, with a|the rock was not considered dangerously loose, 
stroke of 3ft. 74 in. The piston-rod is of Delta| they were not put in at all. When the excava- 
metal 4in. in diameter, and the cylinder is lined | tion was taken down about 6 ft. a curb was put in, 
with gun-metal. The headstock is connected with | forming a complete and strong circle, and the 
the cylinder by a chain which elevates a weighted! poling boards were put in where required, the 
lever fitted to the cylinder as shown in Fig. 21, and elevation being as shown on the sketch. This was 
in detail on Figs. 22 to 25. This lever turns a considered a very good way of doing the work, 
four-way cock (Figs. 26 and 27), which charges or | which was carried out under the direction of Mr. 
exhausts through the ports shown on Figs. 28 and | James Waddell, the engineer for the contractors, 
29. The water for operating the cylinder is carried Messrs. Morrison and Mason. The complete 
in a cast-iron pipe 6 in. in diameter, being drawn | curbs allowed of the rock being supported at 
from a collecting basin constructed by the side of |every point where it was required without fill- 
& stream on the hill above to increase the pres-|ing up the well with long struts across its dia- 
sure. It is passed into a 3-in. copper pipe through | meter, which, besides interfering with the exca- 
distributing boxes (Figs. 30 and 32). The piston vators, would have been apt to be struck with the 





hoisting chain. As it was the curbs were com- 
pletely successful, although at some places there 
was avery great pressure against them, and the 
well was sunk to the bottom and the concrete 
lining brought up to the top without accident to 
life, limb, or material. 

The concreting of the straining, as well as of the 
valve wells, is a splendid piece of work. The walls 
are from 4 ft. 6 in. to 3 ft. in thickness, and the 
bottom is concrete. 

The strainers are carried in eight cast-iron 
columns arranged in octagonal form. Each column 
is attached to a cast-iron base sunk in the rock and 
bedded on concrete. The straining columns are 
20 ft. 6 in. long, and are placed 9 ft. 2 in. 
apart, the distance between the sides of the 
well and the strainers being 6 ft. 9 in. The 
columns are round, of 22 in. internal diameter, 
and grooves are furmed by flanges 4in. by 4in, 
being cast on either side to hold the strainers, 
which are dropped into these grooves in sections. 
In the centre of the well there is a column built up 
in sections of 10 ft. 6 in. long bolted together. The 
column extends to the top of the well. From this 
central column there are distance pieces bracing to- 
gether the tops of the straining columns. At the top 
of the well there again radiate from the central 
column cast-iron girders 20 ft. long supported on the 
walls of the well. These carry a gangway formed 
of cast-iron plates 2 in. thick, having a line of rails 
round the outside edge of the platform, for the 
crane used in raising the strainers to be cleansed. 
There is a washing chamber on the surface level 
alongside the straining well. It is 15 ft. by 12 ft. 
The strainers are here cleaned by a jet of water 
working under pressure. There is a building of 
corresponding size for storage, &c. 

The water passing from the lake through the 
tunnel and pipes enters the straining well at the 
bottom, although when in full operation it will 
also pass in by a second pipe 32 ft. from the 
bottom, but for the present the upper inlet tunnel 
is only driven for a length of 20 ft. There is a 
shield on the pipes to prevent the water rushing 
with force against the strainers. On enterit g the 
straining well the water flows round the outside of 
the octagonal series of strainers, and having found 
its way to the inside, is free to pass through a bell- 
mouth opening t» the outlet pipe, and thence into 
the aqueduct to Manchester. The entrance to the 
aqueduct is closed by a sluice valve worked by 
hydraulic pressure as in the case of the other valves. 
The hydraulic cylinder is placed 22 ft. above the 
bottom floor of the straining well, and is worked 
from that level. 

To drain the bottom of the straining well for in- 
spection or repair there is placed, 3 ft. below the 
level of the floor of the tunnel, a jet pump. The 
water passed through at a high pressure is taken 
from the pipe supplying the hydraulic cylinder. 
The water thus pumped is passed by a pipe into 
the aqueduct to Manchester. 

The buildings over the straining well, the valve 
shaft, the store-room, and cleansing chamber will 
be all grouped together, as shown on Figs. 34 and 
35, forming a very effective architectural feature. 
The walls will be built of the stone of the district, 
but all string courses, quoins, corbels, copings, 
door and window heads, sills, and dressings are to 
be of red sandstone from Dumfriesshire. The 
valves and strainers being many feet below the 
surface of the ground, windows placed in the vertical 
walls would not admit sufficient light, but by using 
glass largely in the roofs the desired light may be ob- 
tained ; this will therefore be done. The cleansing 
chamber and the valve chamber are both open to 
the straining well, and can be entered from the 
cast-iron gangway carried round the interior of the 
straining well. The valve chamber has also an 
entrance direct from the outside, the doorway being 
large enough for the passage of a valve or the 
machinery for working the same. Heavy girders 
will be built in the roof of this chamber to which 
tackling for lifting or lowering the valves and machi- 
nery can be attached. The doorway between the 
straining well and the store-room will be closed by 
a two-leaved door. A smaller entrance will also be 
formed in one cf the outer walls of the store 
chamber. The roof of the straining well will be 
supported by timber trusses carried at one end by 
the wall of the building, and at the other on a cast- 
iron pillar standing on the central column in the 
straining well already described. 

A smaller building will be erected over the valve 
shaft on the line of the discharge tunnel at the out- 


*“LOAGTAGV AO GVH LV LAVHS AZATVA ANV TIGM DONINIVULS UTAO DNIGTING 
sei TORI WERE AI Cea Khe 








ONINIVULS 











4svHS 3AIVA ks 4 4 ; —| df 
T 
| 
| 

















UIGWVHD AATVA 














SSS 
va — 7, 






































“HHLSHTHONVI OL LOAGIAOV AO INANAONANWWOO LY Sap ‘ITAM ONINIVULS ‘SHATVA AO INGWAONVUUV 


HHH 


— __feuan] aj Jamo Sa le UG) ——— — 
mare S | a wo7}09 79, 




















Vid poseny SA | | ony ie 
tL bag sah HAT 


e) 
a 
a 
(2) 
es 
a 
O 
Zz 
i 























SE LAE Lotto oes 2 
fauunl zajuj semoz ~~ { Be joy! wy bu es vib 
ri an T Tuli rite Wie e 





















































Poy sens: 4 mecies a 7 posras ayn yy 
es $9019 ‘gy bag a wa ae “LIE wy vo uoraag een ws ‘ty bag 


(‘6p abvg vas ‘woudisosaqy 10g) 
‘UHISAHONVA ‘AHANIONG “TTIH “H ‘D ‘aN 


NIOAUASAY GAYEWIYIHL LY STIAM YDNINIVULS CQNV LATINO *‘SHUYOM UALVM UYALSTHONVIN 




















Oct. 30, 1891.] ENGINEERING. 497 



























OUTLET VALVES AND HYDRAULIC ENGINE AT THIRLMERE. 
MR. G. H. HILL, ENGINEER, MANCHESTER. 
(For Description, see Page 495.) 
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let of the lake (Figs. 36 and 37). This building will 
be square and will have only one chamber ; in this 
instance the lighting will also be from the roof, and 
beams for the lifting and lowering of the valves 
and machinery will be built in with the roof. The 
character of the masonry will be precisely similar 
to that of the building already described over the 
straining well. Access will be given to the valves 
and the several floors in the shaft by wrought-iron 
ladders fixed under manholes in the floors properly 
protected by bar-iron railing. 
(To be continued.) 








DISAPPEARING TURRETS FOR NOR- 
DENFELT QUICK-FIRING GUNS. 

In recent issues we have described in consider- 
able detail the latest developments of the Maxim 
automatic machine gun, as illustrated at the Naval 
Exhibition, and we propose to devote considerable 
space to similar descriptions of the most modern 
type of Nordenfelt guns made by the Maxim- 
Nordenfelt Company. In the mean time we pub- 
lish on pages 499, 500, and 501, illustrations of some 
different types of disappearing land turrets designed 
by the company. 

Figs. 1 and 2 are a section and plan of a 
hydrost tic disappearing turret (Maxim system) for 
6-pounder automatic Maxim-Nordenfelt quick- 
firing guns. The exterior protection consists of a 
spherical cast-steel armour of a height of about 
6 ft. 7 in. and of a thickness varying from 8.3 in. 
at the top to 4.75 in. at the bottom. This spherical 
armour is surrounded by solid concrete and is 
mounted on a strong foundation of brickwork. In- 
side is a circular passage to allow of free access to 
the movable cupola. Beneath the concrete is an 
excavation leading to the ammunition store through 
which the ammunition is brought to the turret. 
The floor of the circular passage is made of wood, 
and attached to it is a short cylinder surrounding 
the movable turret, in order to prevent any car- 
tridges or empty cases finding their way to the 
inside. This short cylinder is also provided with a 
small projecting ridge upon which a carriage travels 
carrying the ammunition ; this carriage entirely 
surrounds the cylinder. Underneath the floor is a 
well made of concrete, containing water, and of 
sufticient depth to allow the tank shown to be 
raised or lowered, thus raising or lowering the 
cupola. The water is covered with oil to prevent 
evaporation. The whole of the movable part of the 
turret is supported by this tank, which is filled 
with air, and which, by reason of its buoyancy, 
floats in the water in the well. 

The top of the movable part of the turret has an 
internal diameter of 5 ft. 9in., and is protected 
by a cupola of a thickness of 3 in. at the cylindrical 
part, and 4.75 in. at the dome. This cupola is sup- 
ported by a cylinder of steel plate which is pro- 
vided with three manholes. The base of the 
cylinder of steel plate rests on supports which are 
attached to the top of the tank. The interior 
height of cupola from the base of the cylinder of 
steel plate is 5 ft. 3 in. 

In the centre of the well and extending through 
the tank and floor of the turret, is a perpendicular 
cast-iron pillar, the top of whieh is provided with 
circular grooves into which a pinion engages for 
raising or lowering the turret. The turret is raised 
12 in. from its lowest position to enable the gun to 
be fired. This is effected by means of the pinion 
which engages in the circular grooves at the top of 
the cast-iron pillar. The pinion is manipulated by 
two handles, one on each side of the vertical 
pillar. Two revolutions of the pinion are required 
to raise the turret from its lowest to its firing 
position. 

When the turret is fully raised, a catch engages 
in a clutch which keeps the turret in this position. 
This catch is released by hand when it is desired to 
lower the turret. A certain amount of play is 
allowed on the clutch, so that should a heavy shot 
strike the dome, the gearing is not injured. 

The training of the turret is effected by means of 
a handwheel placed at the left of the gun; this 
handwheel is connected with a pinion engaging in a 
rack round the central pillar, The pinion is made 
of sufticient length so as to be always in gear when 
the turret is being raised or lowered. To lessen 
the friction when training the turret, three friction 
rollers are provided and so placed that they come in 
contact with the top of the outer armour when the 
turret is raised. To indicate the amount of train- 


armour and an arm, provided with a pointer, is 
attached to the movable turret. A lamp is placed 
underneath the arm to illuminate the pointer. As 
the turret is floating, very little effort is required 
to train it. 

The gun which is placed in the turret has a 
calibre of 57 millimetres, and fires the same ammu- 
nition as the Caponnitre gun. The mechanism 
opens, closes, and ejects the cartridge case auto- 
matically. Two men are necessary to manipulate 
the gun, one laying and firing, and the other feeding 
the gun with ammunition. The carriage consists 
of a steel frame on which trunnions for vertical 
movement are provided. At the rear end the ele- 
vating screw is fixed. On the inside of the turret 
and the left side of the gun, an arc is fixed, a 
pointer is attached tothe frame of the gun, and 
indicates upon this arc the amount of elevation and 
depression. The gun rests in acradle which is pro- 
vided with a combined hydraulic and spring buffer 
to take up the recoil and run the gun back into 
firing position after recoil. During this latter 
movement the breech mechanism is automatically 
opened, and the empty cartridge case ejected. 
Before firing, the muzzle of the gun is projected 
outside the turret in the following manner. 

Underneath the cradle is a lug, through which a 
screw works longitudinally ; the screw is fixed in 
the frame, and the threaded lug causes the cradle, 
and with it the gun, to move forward when the 
screw is rotated by means of a wormwheel. Seven 
revolutions of the handle are required to move the 
gun from the housing to the firing position. The 
gun can be fired, if necessary, in any intermediate 

osition, and it can be elevated 15 deg. above the 
pecan and depressed 5 deg. below the hori- 
zontal, 

The following are claimed as the general ad- 
vantages of the system : 

1. Simplicity and cheapness of construction. 

2. Compactness of the gearing inside of the 
turret, which allows of very easy manipulation of 
the whole system. 

3. On account of the buoyancy a very small 
amount of power is required to raise and train the 
turret. 

4. The mode of storing the ammunition and con- 
veying it to the gun is exceedingly simple, and 
owing to the circular carriage surrounding the 
short cylinder on the platform, the feeding is easily 
effected. 

Disappearing Turrets for Nordenfelt Quick-Firing 
Guns.— Figs. 3 and 4 are a section and plan of 
another turret for a 57 - millimetre Nordenfelt 
quick-firing gun. In this arrangement the outer 
armour-plate is made in two parts with a total 
height of 9 ft. 10in. The upper part of the armour 
is made of steel and has a spherical section. It has 
a height of 45.27 in. and a thickness, gradually 
diminishing from 8.66 in. to 3.54in. The lower 
part consists of a steel cylinder 2.76 in. thick, its 
inner diameter being 9 ft. 10 in. and its height 
45.27in. The plate forming the outer armour of 
the turret is surrounded by massive concrete and 
rests upon a foundation of brickwork. Inside the 
armour is a circular passage allowing the gunner to 
walk round the turret and at the same time giving 
access to the inside of the same. An iron ladder 
establishes communication between this circular 
passage and another passage in the lowest part of 
the structure, ending at the exterior of the turret. 
This latter passage has a width of 40in. and a 
height of about 6 ft. 6 in., the top of the arch being 
13 ft. 6 in. lower than the roof of the turret when 
in its disappearing position. 

The movable part or cupola has a diameter of 
68.11 in., and it is protected by an armour-plate 
3.15 in. thick and is covered by a roof 4.72 in. thick, 
This armour-plate is attached by several vertical T 
irons to a horizontal platform made of angle irons, 
which platform is covered by a wooden floor on 
which the gunners stand. The maximum height 
of the inside of the turret between the wooden floor 
and the roof is 70.87 in. 

The cupola can be turned round on a lower plat- 
form which possesses only a vertical motion. This 
platform is made of T irons, the branches of which 
are joined in the centre to a cross-shaped piece of 
cast steel made with a circular recess in which a 
number of small balls work. In the centre of the 
upper ——— on which the gunners stand is a 
piece of cast steel provided also with a correspond- 
ing groove for rollers, as shown ; the turret is con- 
sequently supported by the balls and rotates upon 





ing, a scale is placed on the inside of the outer 





the same when in training motion. 





The training movement is effected by means of 
a handwheel placed horizontally on the right hand 
of the gun. The spindle of this handwheel has a 
vertical pinion which engages into a cogwheel 
fixed on the cross of the lower platform. This 
being fixed during the training movement, the 
pinion moves round the cogwheel and with it all 
the upper part of the turret which rotates upon 
the balls above mentioned. Ten turns of the hand- 
wheel are required to perform a complete revolu- 
tion of the turret, the force required on the handle 
being about 20 lb. 

The turret can be elevated 14.17 in. above its 
disappearing position. This vertical movement is 
effected by means of a lever placed in the turret on 
the left of the gun, the pressure required on the 
lever being 231b. This lever, by means of a catch 
and a ratchet wheel, putsin motion a pinion which 
raises or lowers a strong cylindrical bar ending at 
its upper end as arack. The lower end of this bar 
is fixed to the counterweight balancing the turret 
by three chains rolling over three pulleys, which at 
the same time guide the lower platforms and pre- 
vent all movement of the same, except in a vertical 
direction. The central pillar, as well as the pinion 
used for this movement, are made of steel, and none 
of the pieces guiding the vertical movement are 
liable to be injured in any way by shocks of projec- 
tiles hitting the turret. Although the turret is 
counterbalanced by its counterweight, a safety 
arrangement is made, automatically to prevent any 
displacement of the turret in a vertical direction. 
This arrangement, consistirg of a strong india- 
rubber buffer placed ina steel cover, which has a 
catch, offers a greater safety against the effects of 
— striking the roof of the turret at a great 
angle. 

The gun placed in the turret is of 57-millimetre 
calibre, and takes the same ammunition as the 
Caponnitre gun; it has consequently the same 
initial velocity (1480 f.s.), and the mechanism is 
also similar, but it moves in a horizontal plane. 
The hand lever of the gun consists of two horizontal 
arms, one of which is parallel to the axis of the 
gun and the other directed towards the back of 
the breech. The first one would be used in case 
two gunners were required for the working of the 
gun, and the second if only one is necessary. The 
carriage consists of two cylinders (hydraulic buffers) 
fixed on the gun; these cylinders have lateral guides 
which slide in a steel cradle. The fore end of this 
cradle is connected to the vertical side of the turret 
by means of two trunnions allowing a vertical 
movement ; its rear end carries the elevating gear 
of the gun which is fixed to a cast-steel piece placed 
in the centre of the floor of the turret. The piston- 
rods of the hydraulic buffers are attached to a nut 
which can move forwards and backwards on a screw 
fixed on the steel cradle. This screw is put in 
motion by a handle placed underneath and on the 
left of the cradle; the movement of the screw 
makes the screw nut carrying the piston-rods travel 
forwards or backwards. The gun is then brought 
to firing position, or is housed inside the turret ; 
twelve turns of the handwheel are necessary to 
change from firing to housing position, the force 
requisite being 11 1b. The elevation of the gun is 
effected by means of a handwheel placed on the 
screw. ‘The maximum angles are 15 deg. above 
and 8 deg. below the horizontal. The traversing 
is obtained by training the turret. 

The turret may be worked either by two men or 
by one only. In the former case, one hand works 
the lever for vertical movement of the turret, and 
afterwards he works the gun forward in firing posi- 
tion. Meanwhile the other man places himself 
behind the gun and lays the turret by means of the 
handwheel for the training movement. This man 
lays the gun and fires by the trigger ; the other 
feeds the gun and works the hand lever. In case 
of working the gun by only one man, the ammunt- 
tion must be brought to the circular passage out- 
side the cupola ; the operator opens and closes the 
breech with his right hand, loads the gun with his 
left, and aims just as previously described. The 
cartridges ought to be placed within his reach in 
boxes on the floor of the turret. 

It isclaimed that this arrangement admits of a 
very great rapidity and precision of movements for 
raising, lowering, or training the turret. 

As the floor on which the gunners stand turns 
with the turret they can go on working and load- 
ing the gun without interruption. The ammuni- 
tion is contained in boxes of six rounds each, 
placed in the circular passage outside the turret 
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ARMOURED TURRET FOR 6-POUNDER 
CONSTRUCTED BY THE MAXIM-NORDENFELT GUN AND AMMUNITION COMPANY. 
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and having the same shape as the inner armour ; | and endless screw set at an angle and gearing into a 
these boxes are provided with handles allowing | horizontal geared wheel that actuates the elevating 


them to be easily carried to the wooden floor of the | 
turret even in firing position. Four boxes (twenty- 
four rounds) are always at the disposal of the 
gunners. The method of putting the gun into) 
firing position affords great safety against acci- | 
dents arising from forgetfulness or negligence of | 
the gunners, in fact the gun can be fired in any | 
position even if partially housed. 

The inner arrangement of the turret allows only | 
one man to work the gun. The second gunner | 
required for feeding would only mount the mov- 
able part in case of a great rapidity of fire being 
necessary. The turret can be raised and the gun 
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NORDENFELT QUICK-FIRING GUN. 
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THE COLUMBIAN EXPOSITION. 
(Continued from page 472.) 
THE southern end of the Hall for Manufactures 
and Liberal Arts, faces on the Grand Avenue, 


the opposite side of the Great Basin ; its longer or 
eastern side gives on the lake, from the foreshore 
of which it is separated by a broad road, and a wide 


space of ground, that is to be occupied with the | 


highest class of cafés and restaurants, care being 
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‘and glaziers’ supplies; and artists’ colours and 
materials, 

| Group 88.—Typewriters, Paper, Blank Buoks, 
|and Stationery. Classes 532 to 540, 

There are nine classes in this important group, 
which includes paper for writing, printing, and 
wrapping, &c.; paper for constructive purposes, 
papier-maché ; decorative papers; bookbinding ; 
all goods connected with the art of writing; and 
| perhaps of highest interest, the special American 
| industry of typewriting machines. 

Group 89.—Internal Furniture, Upholstery, and 
Artistic Decoration. Classes 541 to 549. 

The title of this group explains its purpose suffi- 
ciently ; it is one in which English manufacturers 
ought to be particularly strong. It may be men- 
tioned that Class 549, that of Sewing and Em- 
broidering, is included also in Group 71 in the 
Machinery Hall, so far as the mechanical means 
of producing such work is concerned. 

Sinn 90.—Ceramics. Classes 550 to 554. 

The raw materials upon which the fictile art de- 
pends, are to be shown in the Mines Building under 
Group 46. Classes 550 to 554, in which this country 
can largely and very profitably exhibit, refer only 
to manufactured objects, whether for constructive 
|or decorative, or strictly utilitarian purposes. 
| Group 91.—Decorative Designs, and Combina- 
| tions in Tiles, Mosaics, and Tesserze. Classes 557 
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opposite the Agricultural Building which is on | to 560. 


The two classes in this group are allied to the 
| preceding one, and refer to mural mosaic decora- 
tions, and designs for pavements. 
| Group 92.—Art Metal Work, Enamels, &c., 

Classes 557 to 560. 


put into firing position in fifteen seconds, the | taken that the buildings for this purpose shall notin) In this group will be placed all kinds of art metal 
reverse movements can be performed in the same any way mar the architectural effect of the great works; forgings, repoussée, cloisonnée, niello, &c. 
time. The importance of the possibility of employing | hall. With'n the building are to be arranged—so far Group 93.—Glass and Glassware. Classes 561 to 
only one gunner can be easily understood, as he can | as the United States are concerned—the exhibits 567. _ 

put the ammunition on the floor of the turret, rise coming within Departments H, L, and M; Manu-| As in Group 90, England ought to take the first 
with the turret, turn it, aim and fire, all the move- factures ; Liberal Arts; Education, Engineering, | place in glass and glassware, at all events in those 
ments to operate the turret being within his reach. | Public Works, Architecture, Music and the Drama; | classes comprising the higher grades of plain and 


All the gearing in connection with the gun and car-| and Ethnology, Archweology, Progress of Labour 
riage, as well as the movable part, are independent | and Invention, Isolated and Collective Exhibits. 


of the armour, and are so arranged that the shocks | 
received to the whole construction from projectiles | 
cannot interfere with the working of the turret. | 

Figs. 5, 6, and 7 show a third type of armoured | 
turret for a 6-pounder Nordenfelt quick-firing gun. | 
In this case the gun does not disappear, the muzzle | 
always remaining projecting through the embrasure. | 
A fixed circular armour-belt rests on the top of awell | 


This wide range of subjects is divided according 
to the official classification, which was the work of a 
special committee appointed by the National Com- 
mission, under the chairmanship of Ch. H. Deere, 
of Moline, Illinois, into the following classes. 

Department H : 

Group 86.—Chemical and Pharmaceutical Pro- 
ducts, Druggists’ Supplies. Classes 519 to 527. 


artistic glass for which the exhibitors obtained so 
much distinction at Paris in 1889. 

Group 94.—Stained Glass in Decoration. Classes 
568 and 569. 

This refers to civic, domestic, and ecclesiastical 
stained glass and its applications. 

Group 95.—Carvings in Various 
Classes 570 to 575. 

Wood, ivory, and metal carved work of course 
| come in this group, and in it are also included en- 


Materials. 








of concrete forming the pit for the gunners. The This group includes nine classes, and includes | graved glass, which is an English speciality ; and 
movable protection is an armoured cupola, pear- raw materials as well as pure products, used in porcelain engraving. These two last-named might 
shaped on top and provided with a roller path on the industries and medicine, toilet materials and appear in Groups 93 and 90 with advantage. 
underside ; rollers bearing on a ring fixed to the con- | explosives. ; | roup 96.—Gold and Silver Ware, Plate, &c. 
crete afford means of turning the turret and the gun,, Group 87.—Paints, Colours, and Varnishes. Classes 576 to 583. 

acentral support being afforded by the column or Classes 528 to 531. ; | Work in the baseras well as the precious metals 
universal joints shown. To a projection on the| Some subjects under this group come into the will be _— in this group, which no doubt will be 
moving part of the turret a bracket is secured,| Mines and Mining Building, such as natural’ very splendidly represented by Tiffany, the Gorham 
forming a support for the gun cradle ; the gun is mineral pigments, but in the Hall of Manufactures Company, and other American artistic metal 
connected to the turret by trunnions in the posi- and Liberal Arts it includes four classes: Colours workers. English exhibitors, if any come into 
tion shown. The training gear for elevation is and pigments, comprising oil colours, printing and this group, must be prepared to meet very high- 
shown on the plan and consists of the handwheel | writing inks, &c.; white lead and zinc ; painters’ class competitors. 












A NET Ont 


2 a aN 


500 





ENGINEERING, [Oct. 30, 











HYDROSTATIC DISAPPEARING TURRET FOR QUICK-FIRING GUNS. 
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Group 97.—Jewellery and Ornaments. Classes 
584 to 588. 

The same remark applies to objects shown in this 
group, although we think that the comparative 
prices of English and American exhibitors, will sur- 
prise visitors. The group includes imitation as 
well as real jewellery, precious stones, cut and 
uncut, though some gems will have to go to the 
Mines Building. 

Group 98.—Horology--Watches, Clocks, &c. 
Classes 589 to 595. | 

Some of the objects coming into these classes 
will go in the same building to Group 147—In- 
struments of Precision, As defined, Group 98 is 
to include watches, movements, and cases, and 
clocks with their movements and separate parts. 

Group 99.—Silk and Silk Fabrics. Classes 596 
to 603. 

Silk in the cocoon and ray: ; twisted, spun, and 
woven silks of all kinds are in this group. Of 
course the appliances for treating silk are to be 
shown in the Machinery Hall. 

Group 100.—Fabrics of Jute, Ramie, and other 
Vegetable and Mineral Fibres. Classes 604 to 608, 

Group 101.—Yarns and Woven Goods of Cotton, 
Linen, and other Vegetable Fibres. Classes 609 
and 610. 

Group 102.—Woven and Felted Goods of Wool 
and Mixtures of Wool. Classes 611 to 622. 

The same remark applies to these three groups 
as to 99; despite the M‘Kinley tariff, or perhaps in 
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consequence of it, these groups should have 4 
special interest to English manufacturers who 
possess, or seek, foreign connections elsewhere than 
in the United States. 
Group 103.—Clothing and Costumes. Classes 623 
to 629. 

Group 104.—Furs and Fur Clothing. Classes 
630 to 633. a 

These two groups include practically all exhibits 
of clothing for both sexes, and here again those 
British industrials interested in these groups may 
find it to their interest to exhibit. The ever- 
increasing crowd of purchasing Americans who visit 
England year by year are clients to whom much 


: consideration is due, and who recognise most fully 
-| the advantage of purchasing clothing of all kinds in 
“Kx | this country. 


Group 105.—Laces, Embroideries, &c. Classes 


“SE | 634 to 641. 


Group 106.—Hair Work, Coiffures, &c. Classes 
642 to 645. 

Group 107.—-Travelling Equipments. Classes 
646 to 652. 

In the luxurious accessories of travelling, the 
British exhibitor may find a profitable means of 
extending the average American ideas of portable 
comforts on a journey which are at present confined 
to the simple but not wholly adequate grip-sack. 

Group 108.—Rubber Goods, Caoutchouc, Gutta- 
Percha, Celluloid, and Zylonite. Classes 653 to 
662. 

We are not certain, but have a strong belief that 
in most of the rubber and allied industries, Ameri- 
can manufacturers take a clearly marked leading 
position. 

Group 109.—Toys and Fancy Articles. Classes 
663 to 665, 

Group 110.--Leather and Manufactures of 
Leather. Classes 666 to 675. 

Group 111.—Scales, Weights, and Measures. 
Classes 676 to 683. 

Group 112.—Materials of War, Ordnance and 
Ammunition, Weapons and Apparatus of the Chase, 
Military and Sporting Small Arms. Classes 684 to 
688. 


This should be a very complete and interesting 
group, especially if, as is to be hoped, the great 
firms of Armstrong, the Forges et Chantiers, and 
Krupp contribute. It is, we think, to be regretted 
that no special pavilion of war material has not 
been provided. The subject is so large and im- 
portant and—in the event of foreign co-operation 
—so much space is required for an adequate display, 
that its value will be lost in the Liberal Arts Hall. 
The force given by a collective exhibit will more- 
over be diminished by the war material shown by 
different nations being distributed in various parts 
of the building. 

Group 113.—Lighting Apparatus and Appliances. 
Classes 689 to 693. 

Group 114.—Heating and Cooking Apparatus and 
Appliances. Classes 694 to 699. 

Group 115.— Refrigerators, Hollow Metal Ware, 
a and Enamelled Ware. Classes 700 to 

03. 

Group 116.— Wire Goods, Screens, Lattice Work, 
&c. Classes 704 to 711. 

Group 117.—Wrought-Iron Gates, Railings, &c. 

Group 118.—Vaults, Safes, Hardware, Edge 
Tools, Cutlery. Classes 712 to 717. 

Except in the matter of cutlery, probably Eng- 
lish manufacturers will scarcely find it of interest 
to exhibit in this group. 

Department L, which also finds its place in the 
Industrial Building, is of such a wide scope, that 
it is not possible within the limits of this article 
even to indicate the subjects it includes in its twelve 
groups, the subjects of which are as follows : 

Group 143.—Physical Development, Training 
and Condition, Hygiene. Classes 774 to 783. 

This refers chiefly to the physical welfare of 
humanity, food, early physical training, dwellings, 
sanitation, workshops, asylums, hospitals, and the 
necessary supervision for the good of the individual 
and the masses. 

Group 144.—Instruments and Apparatus of 
Medicine, Surgery, and Prosthesis. Classes 784 to 
790. 
Group 145.—Primary, Secondary, and Superior 
Education. Classes 791 to 803. 

Considering the admirable system of education 
in force in the United States, this group ought to 
be of universal interest, and it may be fairly hoped 
that in this country and on the Continent, there 





are sufficient institutions that will find it to their 
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Department M. Ethnology, Archeology, and 


benefit also to contribute, so that a means of com- 
Progress of Labour and Invention. 


parison will be available, of very high value. 
Group 146.—-Books, Libraries, Literature, and| This department, which will have little or no 
Journalism. Classes 804 to 814. commercial importance, will be, nevertheless, of 
If this class is to be largely represented, the! very high interest, and it is hoped by Professor 
Bureau of Construction will have to build annexes | Putnam, who is at the head of the section, that the 
to the hall. It isin this group will be seen the collection will be more extensive and complete than 


collection of meteorological and other State maps, | as yet been seen. It comprises Groups 155 to 172, 


for which the United States have so high a reputa- | and Classes 889 to 917. 


tion. 


Group 155 refers to Views, Plans, or Models of 
Group 147.—Instruments of Precision and Re- | Prehistoric Architectural Monuments and Habita- 
search, Experiment, Photography. Classes 815 to|tions. Classes 889 to 892. 

826 These include cave, lacustrine, cliff, and other | 
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of inventors and philanthropists. The classifica- 


of this department appears somewhat vague, and 
will probably be modified. Enough is indicated, 
however, to show the intention of illustrating very 
fully the ethnographical and archzeological history of 
North America. In connection with this subject 
will be the Columbus collection of relics which is 
being made in Washington, and over which much 
labour and money are being expended. A part of 
this collection will be the reproduction of the fleet 
with which Columbus sailed across the Atlantic, 
and which will of course be moored in Lake 
Michigan. It is hoped that ethnologists and 




















THE WORLD’S COLUMBIAN EXPOSITION : THE MINES RUILDING. 


Group 148.—Civil Engineering, Public Works, | dwellings, and will be an extension of a part of the 


and Architecture. Classes 827 to 839. 
As regards this group we also find cause for 


regret that no special pavilion has been assigned | 
| ginals, Uncivilised and but Partly Civilised Races. 


to it. The subject is so large and varied, the 
United States so rich in interesting illustrations, 
that the drawings, models, and other objects 


coming into the group might well be placed ina 


separate building. 

Group 149.—Governmentand Law. Classes 840 
to 844, 

Group 150.—Commerce, Trade, and Banking. 
Classes 845 to 856, 

Group 151.—Institution and Organisation for the 
Increase and Diffusion of Knowledge. Classes 857 
to 861. 

Group 152.—Social, Industrial, and Co-operative 
Association. Classes 862 to 868. 

Group 153.—Religious Organisation, &c. Classes 
869 to 875. 

Group 154.—Music and Musical Instruments; 
the Theatre. Classes 876 to 888. 


famous Histoire de ]’Habitation that was so attrac- 
tive at the Paris Exhibition of 1889. 
Group 156.—Furniture and Clothing of Abori- 


Classes 893 to 896. 

Groups 157, 158, and 159 refer respectively to 
early Implements of War and the Chase ; Tools and 
Implements, and Athletic Exercises and Games. 

Groups 160, 161, and 162 comprise Religious 
Archeology, Historic Archeology, and Models and 
representation of Ancient Vessels, particularly of 
the period of the discovery of America. 

Group 163.—Reproduction of Ancient Maps, 
Charts, and Apparatus of Navigation. Classes 900 
to 903. 

Groups 164 to 170 refer to models and plans of 
cities and buildings, of notable inventions, exhibits 
illustrating the evolution of labour, national ex- 
hibits, and the North American Indian. Group 171 


will comprise various isolated and collective ex- | 
hibits, and Group 172, portraits, busts, and statues | 


archeeologists in Europe will add largely to Professor 
Putnam’s collection, but this we fear is somewhat 


| doubtful on account of the expense such acontribu- 


tion would involve. In connection with this sub- 
ject an effort is being made in Germany to repro- 
duce a large series of typical German dwellings and 
their surroundings, and a large allotment of space 
in the Midway Plaisance has been made for the 
purpose. ' 
We shall hereafter refer to the mode in which 
foreign nations will be permitted to arrange their 
exhibits. As regards the industrial and other 
buildings it has been decided to allot spaces to 
countries applying, in which they will be at liberty 
to group all the exhibits belonging to Manufac- 
tures and the Liberal Arts, and to some other 
departments of industry, observing as far as pos- 
sible the official classification, but displaying their 
goods without interference and to the best advan- 
tage. Inthis building Great Britain and Ireland 
and the Crown colonies have been allotted 120,000 
square feet, exclusive of the spacious galleries in 
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the side spans, so that a very liberal reply has been 
iven to the request of the Royal Commission. 

Parallel to the western front of the Industrial 
Hall is that branch of the canal that runs from the 
great basin to feed the lagoon, and on the other 
side of this canal is the Electricity Building, which 
we have already described in ENGINEERING. We 
shall have more to say about this building and its 
contents next week, and will pass on to the Mines 
and Mining Building which stands next to it, and 
occupies an area of 350 ft. by 700 ft. 

The architecture of this building (see Figs. 
1 and 2, page 504) has its inspiration in early 
Ttalian Renaissance, with which sufficient liberty 
is taken to invest it with the animation that 
should characterise a great general exposition. 
There is a decided French spirit pervading the ex- 
terior design, but it is kept well subordinated. 
In plan it is simple and straightforward, em- 
bracing on the ground floor spacious vestibules, 
restaurants, toilet rooms, &c. (see Fig. 4, page 502). 
On each of the four sides of the building are placed 
the entrances, those of the north and south fronts 
being the most spacious and prominent. 

To the right and left of each entrance inside, 
start broad flights of easy stairs leading to the 
galleries. The galleries are 60 ft. wide and 25 ft. 
high from the ground floor, and are lighted on the 
sides by large windows, and from above by a high 
clerestory which extends entirely around the build- 
ing. The main front looks southward on the Grand 
Avenue and northward on the lagoon and wooded 
island. 

The principal fronts display large arched en- 
trances, richly embellished with sculptural deco- 
ration, emblematic of mining and its allied indus- 
tries. Ateach end of these facades are large square 
pavilions, surmounted by low domes, which mark 
the four corners of the building, and lighted by large 
arched windows extending through the galleries. 
Between the main entrance and the pavilions are 
richly decorated arcades, forming an open loggia 
on the ground floor, and a deeply recessed pro- 
menade on the gallery floor level which commands 
a fine view of the lakes, and inland to the north- 
ward and the Great Central Court on the south. 
These covered promenades are each 25 ft. wide and 
230 ft. long, and from them access is had to the build- 
ing at numerous points. The loggias on the first floor 
are to befaced with marbles of various kinds, and 
hues, which will be considered as part of the mining 
exhibit and be so arranged as to have a marketable 
value at the close of the Exhibition. 

The loggia ceilings will be heavily coffered and 
richly decorated in plaster and colour. The orna- 
mentation is massed at the prominent points of 
the facade. The exterior presents a massive though 
graceful appearance. The main fronts are 66 ft. 
high from ground to top of cornice, and the main 
central entrances are 90 ft. to apex of pediment. 
The long sides of the building are treated in a 
simpler manner than the main fronts—large seg- 
mental windows extending through the galleries, 
and placed between the broad piers afford an 
abundance of light to the space beneath the gal- 
leries. The two-storied portion of building, of 
which the gallery forms the upper part, extends 
entirely around the structure and is 60 ft. wide 
(see section Fig. 5). This portion is built of wood 
and iron combined. The great interior space thus 
inclosed is one story high, 630 ft. long, and 230 ft. 
wide, with an extreme height of 100 ft. at the 
centre and 47 ft. high at the sides; it is spanned by 
steel cantilever roof trusses supported on steel 
columns placed 64 ft. 54 in. apart longitudinally, 
and 115 ft. and 57 ft. 6 in. transversely, thus 
leaving a clear space in centre of buildlng 630 ft. 
long and 115 ft. wide, with two side divisions 
57 ft. 6 in. wide and 630 ft. long each, leaving the 
great central space encumbered with only sixteen 
supporting posts. 

The cantilevers are made with pin connections to 
facilitate erection. The inner and higher ends of 
cantilevers are 46 ft. apart and the space between 
them is spanned by rivetted steel trusses with an 
elliptical lower chord. These trusses are so designed 
as to form aclerestory 12 ft. high with a vertical sash 
extending the entire length of the central span, 
630 ft., this span terminating at each end with a 
great glass gable setting back 60 ft. from the front 
ends of building. The wide spacings of the cantilever 
necessitated an extensive system of longitudinal 
purlins of the rivetted lattice type. A great portion 
of the roof is covered with glass. It may be of inte- 
rest to state that the cantilever system as applied 








to roofs has not been used before on so large a 
scale. The foundation of the building is of wood 
laid below frost level in the sand. A layer of 
3-in. plank is first put down and then crossed with 
heavy timbers which receive the posts, each sup- 
porting point being broadened to suit the load, 
which in no case exceeds two tons pressure per 
square foot on the earth. The exterior of this 
building, like all the others, will be made of ‘‘staff,” 
similar to that used in facing the recent Paris 
Exposition buildings. 

Fig. 5, which is a transverse section of the build- 
ing, gives a good idea of its general appearance, and 
the form of the cantilever trusses which support 
ihe roof. The lower part of the roof is shown in 
Fig. 7, and the upper cantilever in Fig. 6. The 
outer row of stanchions on each side is 42 ft. high, 
and they consist each of a box girder of the form 
shown. The inner rows of stanchions are about 
63 ft. high, and these are also of box girder form ; 
they measure 18 in. by 30 in., except near the base, 
which is curved outwards as shown. They are built 
up of two web-plates 30 in. by ;% in., and two end 
plates 18 in. by ;°; in., connected by angles 4 in. 
by 4in. by $in. From the top of this stanchion to 
the top of the outer one, extend the upper members 
of the principal girder, which is built up of two 
web-plates 12 in. by } in., and four angles 3 in. by 
3 in. by } in., reduced to # in. beyond the second 
panel. The webs are connected at the top (see sec- 
tion) by lattice bars2}in. bygin. The various sections 
U! to U® are shown in Fig. 7, and it will be seen that 
the webs are placed far enough apart to admit the 
posts and ends of the diagonal bracing between 
them. This construction terminates at the fifth 
panel, the upper chord being connected to the 
stanchion by ties as shown. This span, which is 
57 ft. 6 in., is divided into six panels by.vertical 
posts each formed of two channel irons 9 in. wide 
placed back to back and connected at top and bottom 
to the upper and lower chords and diagonals by the 
pin connections already referred to. One set of 
diagonals in each panel is formed of round bars with 
screw adjustments ; the other set of flat bars are 
put in in pairs ; the dimensions are marked on the 
drawings. The bottom chord is built up of plates 
12 in. deep, strengthened with angles and connected 
by lattice bars 2 in. by ;°;in., so as to makea 
trough. This bottom chord is in straight lengths 
laid out to approximate to a three-centred curve of 
44 ft. and 14 ft. radii. The contour is completed, 
as shown, to each stanchion, by a curved brace of 
which a section is given; the bottom chord is, 
however, continued in its normal section to the 
stanchion. The upper cantilever of the roof has a 
length of 34 ft. 6 in. divided into four panels, 
the upper chord consisting of two sets of bars of 
5 in. by 1), in., 5-in. by lin., and 4in. by ? in. 
respectively, the rest of the chord to the clerestory 
post being made of two 6-in. channel irons. The 
bottom chord is like that of the lower part of the 
roof ; the pin connections are shown in the figures, 
as well as the section at various points. The 
posts are built of channel iron and lattice, and the 
first two panels are braced by intersecting diagonals 
of round iron, the other two panels have flat bars 
in pairs 3 in. by 1,4, in. The posts, which extend 
from the ends of the cantilever to a height of about 
8 ft. above them, support the clerestory roof, which 
is carried out on very similar outlines to the 
rest of the structure; as will be seen from the 
section, Fig. 6, the construction and dimersions 
are extremely light, angles 4 in. by 4 in. by 
4 in. entering chiefly into the structure. As 
already remarked, the distance between the main 
roof principals is very considerable ; the systems 
of purlins and longitudinal girders are therefore 
somewhat elaborate. We have said enough to 
show that very considerable interest attaches itself 
to this structure, both as regards the unusual nature 
of the foundations, referred to above, the beauty of 
the architectural design, and the boldness of the 
engineering details. We may mention that the 
floor will be laid with 12 in. by 3 in. planking. 
The architect is Mr. 8. S. Beman, of Chicago, 
and the estimated cost of the building is 250,000 
dols. 


(To be continued.) 








Erratum: Sinkinc Wetis anp Suarrs.—We regret 
that by a printer’s error the author’s name of the above 
paper published in our issue of October 16th, was printed 
in some copies as Mr. H. D. Avery, instead of Mr. 
Henry Davey. 





NEW SOUTH WALES RAILWAY 
COMMISSION. 

THE office of chairman of the Railway Commission of 
one of the Australian colonies, although next to the 
Governor the highest salaried position in the State, is 
by no means a post to be sought after by those in 
search of health or recreation. 

Mr. E. M. G. Eddy, formerly of the North-Western 
and Caledonian Railways, has for some three years or 
more held the position of chairman of Commissioners 
of the New South Wales Railways. The work and 
worry incident upon reorganising the department in 
the change from political to non-political management 
have been so great that his health broke down, so as to 
necessitate a long sea voyage. He visited London 
during the early part of this month, and is now on his 
way back to Sydney to once more get into harness. 

Prior to his departure the whole colony, so to speak, 
turned out to do him honour and mark their apprecia- 
tion of the good work inaugurated and carried out 
under his régime. In the vestibule of the Town Hall, 
Sydney, he was entertained at a public luncheon by 
the Mayor of Sydney, and some hundreds of the most 
prominent New South Wales statesmen, politicians, 
and citizens ; and furthermore he was presented with 
several congratulatory addresses from public bodies, 
one of these bearing the signatures of most of the 
members of both the Legislative Council and Legisla- 
tive Assembly. 

The reports of the Railway Commissioners, which are 
published yearly, have shown a steady increase in 
prosperity since they took office. The report for the 
year ending June 30, 1891, reviewed at length in our 
issue of October 9, is a most satisfactory one; from 
that will be seen in detail many of the grounds for the 
late jubilation. 

In the perusal of these reports and speeches deli- 
vered at the public luncheon there are noticeable some 
items which should rejoice the hearts of the bond- 
holders in New South Wales stock, notably, that out 
of the 46 millions of borrowed money, or debt of the 
colony, the railway system represents 36 millions, and 
this pays interest at over 34 per cent. per annum. 
This, in the language of the leading newspaper of the 
colony, has been brought about ‘‘not by piling up 
charges to swell receipts, but under a persistent policy 
of steadily reducing rates in as far and as quickly as 
circumstances have allowed,” a policy which has been 
Stigmatised by timid people or those not knowing their 
subject, as wrongful to the bondholders as it was reck- 
less and dangerous to the colony. 

That the Commissioners’ task has been no bed of 
roses may be judged from the following, which ap- 
peared in the columns of the Sydney Morning Herald 
of August 25 last: ‘‘It is known by all that the system 
of independent railway control has bitter, relentless, 
and unscrupulous enemies in the political life of the 
colony. It is hated for the restrictions it imposes 
upon the opportunities of patronage. It is hated on 
party grounds and on _ personal grounds by all 
those who wish to strike the blow which _ its 
overthrow would infict on the statesman and the 
party to whose motion the measure is due. It is hated 
for its commercial and financial success by all those 
who lose no opportunity of decrying the financial posi- 
tion of the colony. It is hated by the large number 
who seem to think that the State railways exist and 
should be worked for the interests of their employés, 
aud not for those of the community at large. And it 
is bitterly hated by those of the railway servants who 
found their positions injuriously affected by the 
reforms which it was the first and most obligatory 
duty of the Commissioners to introduce. Therefore 
the system has and must always have plenty of 
enemies. ” 

It is satisfactory to know that notwithstanding 
these manifold hatreds, the railways are steadily pro- 
gressing under the existing management, and that the 
estate is still likely to further prosper as the present 
order of things is continued. At any rate those who 
ought know seem to be happy. The Government 
are, so are the Press, and the great bulk of the people, 
and the commercial travellers at their recent half- 
yearly meeting unanimously expressed themselves : 

“That the Associated Commercial Travellers of 
New South Wales being that portion of the community 
who travel most, and therefore the best able to judge 
of the merits and demerits of the New South Wales 
railway service, do recognise the many advantageous 
reforms which have lately been made for the benefit of 
the travelling public and the country at large, and do 
appreciate the general management, and accord a vote 
of confidence in the Railway Commissioners.” 

Mr. Eddy’s short stay in London was occupied with 
incessant work on the railway business of the colony, 
but we trust the rest to be obtained by the sea voyage 
will produce the object for which it was undertaken. 








Exxcrric Raitways.—There are now in operation in 
the United States 354 electric street railways, with nearly 
3000 miles of track. All but about twelve of these lines 
have come into existence within the last three years. 
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THE WORLD'S COLUMBIAN EXPOSITION: DETAILS OF MINES BUILDING ROOF. 


MR. S. S. BEMAN, ARCHITECT, CHICAGO. 
(For Description, see Page 499.) 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was rather more 
activity in warrant iron last Thursday than had been the 
case for some time previously. Hematite iron was largely 
dealt in, and warrants seemed to be plentiful. It was 
hinted that some large holders of hematite warrants must 
have been selling out a portion of their stocks, an assump- 
tion the truth of which seemed to be borne out by the 
steadiness of Scotch pig iron as contrasted with hematite 
iron and the disproportionateness of their market 
values. Last year’s closing prices were: Hematite 
iron, 53s. 6d. per ton; Scotch warrant iron, 7s. 3d. less ; 
Cleveland, 11s. 3d, less. As the London syndicate began to 
buy up Scotch iron warrants the difference against Scotch 
iron disappeared, and for a short time its price topped 
that of hematite iron, touching on June 1, 59s., or 7s. 10d. 
above the quotation for hematite iron, and 17s. 2d. per 
ton above the price of Cleveland iron. By the end of 
June hematite iron was 4s. 4d. per ton dearer than Scotch 
iron and 10s. over the price of Cleveland iron. This 
month opened with hematite iron 3s. 3d. dearer than 
Scotch and 9s. 94d. dearer than Cleveland iron. Up till 
last Thursday there was a further fall of 1s. 5d. in the 
price of hematite iron, and 7d. in the price of Cleveland, 
while Scotch iron remained almost stationary at 47s. per 
ton. On Thursday hematite lost 24d. more per ton, and 
Cleveland 2d., while Scotch iron closed with the price 
practically unchanged. About 10,000 tons of all kinds of 
iron changed hands, and the tone was flat at the close, 
when the settlement prices were: Scotch iron, 47s. per 
ton; Cleveland, 39s. 104d.; hematite iron, 48s. 104d. 
ad ton. A fair amount of business was done on Friday. 
Tematite iron was freely bought at the afternoon 
sitting of the ‘‘ring,” and the cash price advanced to 
49s. 2d., leaving off with sellers at ld. per ton lower. 
The settlement prices at the close were: Scotch iron, 
47s. per ton; Cleveland, 39s, 9d.; hematite irou, 49s. 
= ton. No transactions took place in Scotch warrants. 
Jn Monday forenoon Cleveland fell in price 14d. per 
ton. Hematite iron was also easier, but firmed up in 
price a little towards the close. A small lot of Scotch 
pig was sold in the afternoon at 47s. per ton cash. Cleve- 
and further declined 4d. per ton, being 54d. on the day. 
There was thus a difference of 8s. 84d. per ton between 
Scotch and Cleveland iron prices, the former, however, 
being maintained artificially at 47s. per ton. Rumours 
were current on Change on Monday afternoon that there 
was a probability of some change taking place soon in 
the position of the market, and it was thought that a 
drop in the price of Scotch iron at an early date would 
not be matter for great surprise. It was considered im- 
probable, however, that operators would risk sales until 
they saw more clearly what course the syndicate was 
oing to take, he closing settlement prices were— 
cotch iron, 47s. per ton; Cleveland, 39s. 3d. ; hematite 
iron, 48s. 104d. per ton. There was a depressed feeling 
in the market yesterday ; Cleveland and hematite iron 
were both flat, and several thousand tons of each were 
sold at declining prices. Only one lot of Scotch iron was 
sold, the price remaining firm at 47s. per ton. Cleveland 
lost Id, and hematite iron 2d. per ton. The closing 
settlement prices were—Scotch iron, 47s. per ton; 
Cleveland, 38s. 3d.; hematite iron, 49s. 74d. per ton. 
To-day’s market opened dull and weak, and for the 
greater part of the forenoon there was no recovery in the 
tone. Scotch iron broke the 47s. and Cleveland the 39s., 
while hematite iron changed hands at 48s. 7d. per ton 
eash. The afternoon market opened a little firmer, but 
the tendency of prices was easier towards the close. 
Business was fairly active. The following are the current 
uotations of several makers’ special brands of No. 1 
Scotch iron: Gartsherrie, Summerlee, Langloan, and 
Calder, 57s. per ton; Coltness, 57s. 6d. ; Glengarnock 
(shipped at Ardrossan), 57s. ; Shotts (shipped at Leith), 
58s. 6d.; Carron (shipped at Grangemouth), 60s. Last 
week’s shipments of pigiron from all Scotch portsamounted 
to 7038 tons,compared with 6354 tons in the corresponding 
week of last year. They included 700 tons for Canada, 
270 tons for India, 558 tons for Australia, 450 tons for 
France, 500 tons for Italy, 1500 tons for Germany, 200 
tons for Holland, smaller quantities for other countries, 
and 2743tons coastwise. The number of blast furnaces in 
actual operation remains unchanged at 76, as against six 
at this time last year. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores stood at 499,443 
tons, against 499,127 tons yesterday week, thus showing 

an increase for the week amounting to 316 tons. 


Malleable Iron and Steel Trades.—-There is compara- 
tively little change to report in the condition of the 
finished iron and steel trades. They are both actively 
employed, and are likely to be so for a considerable time 
to come, especially on material for shipbuilding and 
bridgebuilding purposes. Prices are still low, but they 
are well maintained. 


Ironfounding Trade.—At piesent business is rather 
better in the local ironfounding trade than is usual at 
this time of the year; and yet premonitions are not want- 
ing of the falling away to be always expected at the 
approach of winter. Manufacturers of ornamental cast- 
ing are, as a rule, fully occupied, one firm in particular, 
Messrs. George Smith and Co., of the Sun Foundry, 
being very busy with an English contract for light railway 
footbridges, commissions from Cape Colony and Vene- 
zuela for structural ironwork, besides an order for a 
clock tower—wholly of cast iron and of unique design— 
for Aston Manor. Some of the foundries that turn out 
heavy marine castings are very busy, but the pipe foun- 
dries are less actively haoewied, 


The Coal Trade.—The condition of the Scotch coal 
trade is very satisfactory, and a steady business is doing, 





late prices being well maintained allround. In the ship- 
ping department things are moving better after the 
recent storm, a few more vessels having got into the 
harbours. No improvement, however, can be reported as 
to the supply of wagons. For dross there appears tobe a 
rather better demand. On account of the short supply of 
aes, the men at the pits have not been working just so 
well as they otherwise would have done, and stocks 
of dross have not accumulated, and their makings 
have been going away pretty well. With regard to house 
coals, one or two dealers are reported to have eased off 
a copper or so of the recent 1s. advance ; but the moment 
the weather shows the least signs of severity, it is expected 
that the price will be stiff at the increase. All round, the 
tradeis ina good condition, and the prospects for the winter 
are very favourable. Pricesto-day areasfollows: Main, 8s.; 
splint, 9s. 3d.; ell, 93. to9s. 3d.; and steam, 10s. 6d. to 10s, 9d. 

he report from Ayrshire states that large quantities of 
coal have been shipped from the local ports during the 
past week, and that the export compares favourably with 
the best of the busy season. Prices continue firm, and 
the demand that has arisen. for dross continues. House 
coal is quoted at 8s. 6d. to 9s. per ton f.o.b. ; steam coal 
at 8s, to 8s. 6d. ; triping at 6s. 6d. ; and dross 3s. 6d. to 
3s. 9d. per ton. 


More Shipbuilding Ordes.—Messrs. Barclay, Curle, 
and Co., Glasgow and Whiteinch, have contracted to 
build a large four-masted ship for Messrs. Robert Hill 
and others, Greenock. She is to have a deadweight 
capacity for 4000 tons. The Glasgow and South-Western 
Railway Company have placed an order with Messrs. 
David Rowan and Son, Glasgow, for a paddle steamer of 
great speed and luxurious appointments. Messrs, J. and 
G. Thomson, Clydebank, will build and engine a second 

addle steamer for the same company. The Dock Engine 

ompany, Glasgow, will re-engine and fit with new boilers 
the Marquis of Bute; and Messrs. Blackwood and 
Gordon, Port-Glasgow, will similarly deal with the Chan- 
cellor. Messrs. William Hamilton and Co., Port-Glas- 
gow, have just contracted to build a steel rag ship 
of 3200 tons deadweight carrying capacity, for Messrs. 
Brodersen, Vaughan, and Co., Liverpoo!; and they have 
also contracted to build a steel sailing ship of 3600 
deadweight for Messrs. Patter Brothers, of London. 
This is the third vessel of similar capacity which Messrs. 
Hamilton and Co. have booked for that firm during the 
past nine months. The Siamese Government have in- 
structed Messrs. Ramage and Ferguson, Leith, to pro- 
ceed with the building of the fast twin-screw cruiser of 
about 2500 tons. The Grangemouth Dockyard Company 
have contracted to build a barque of 2600 tons for a Ger- 
man firm. Messrs. John Scott and Co., Kinghorn, have 
been instructed to build a small paddle steamer with 
double compound disconnecting engines, for ‘Morecambe 
owners. Messrs. Murdock and Murray, Port-Glasgow, 
have contracted to build a steel screw trawler of 112 ft. 
keel. 

New Sailing Ships for Greenock Owners.—There are at 
present in course of construction, in various yards on the 
Clyde, no fewer than 14 large steel sailing ships for 
Greenock owners—a circumstance which seems to indicate 
that they have faith in the future of the shipping 
industry. 


Institution of Engineers and Shipbuilders in Scotland.— 
The first general meeting of the thirty-fifth session of this 
Institution was held last night. Mr. Robert Dundas, 
of the Caledonian Railway, occupied the chair as 
the new President, and delivered the opening address, in 
the course of which he dealt largely with railways and 
locomotives. On the motion of Mr. Ralph Moore, Mr. 
Dundas was heartily thanked for his comprehensive and 
interesting address. The President then presented 
the awards on account of papers read to the Institution 
last session, as follows: The ‘‘ Institution ” gold medal to 
Mr. Andrew 8. Biggart for his paper on ‘‘The Erection 
of the Superstructure of the Forth Bridge ;” and of book 
premiums to Dr. Henry Dyer, for a paper on ‘‘ A Univer- 
sity Faculty of Engineering ;” to Mr. Peter Fyfe, for a 

aper on ‘The Utilisation of the Water of Condensation 
cos Steam Pipes and Cylinders ;” to Professor Arthur 
W. Thomson, for a paper on ‘The Alexander Thomson 
Moment Delineator and its application to Maximum 
Bending Moments due to Moving Loads ;” and to Mr. 
Robert Simpson, fora paper on “ Railway Construction 
in the West Indies.” Subsequently a paper was read on 
** Ruthven’s Jet Propeller,” the discussion on which was 
continued over till next meeting of the Institution. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was by no 
means a numerous attendance on ’Change, and the tone of 
the market was anything but cheerful. Inquiries were 
few and very little business was transacted. There ap- 
peared to be little disposition to either buy or sell, pur- 
chasers opining that quotations were weakening, and 
holding back in the hope of securing iron at easier rates, 
and sellers being very reluctant to reduce quotations. 
Some makers of iron asked as much as 40s. for early f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but there 
were lots of merchants willing to sell at 39s. 6d., and 
early in the day a few lots changed hands at the latter 
figure, but at the close of the market buyers would 
not offer more than 39s. 3d. There was little or 
nothing doing for forward delivery. No. 4 foundry 
iron, which is still scarce, was firm at 39s., and 
grey forge was very stiff, realising 37s. 6d., and one 
or two producers demanding 38s. Middlesbrough 
warrants opened 39s. 34d., and closed 39s. 2d., with ver 
little doing in them. ‘To-day the market was very dull, 





and prices were easier. No. 3 could be bought at as lowa 
figure as 39s., and there were very few buyers even at that 
price. Purchasers were not inclined to give more than 
38s. 6d. for No. 4 foundry. Middlesbrough warrants fell 
to 38s. 11d., which was the closing price of buyers, but 
few, if indeed any, changed hands. The hematite pig 
iron trade keeps steady, and the price for local brands is 
well maintained. Producers here are still unable to un- 
dertake to deliver at less than two or three weeks ahead, 
and as a rule will not accept anything under 50s. for 
Nos. 1,2,and 3. There is not much change in Spanish 
ore, but business is hardly so brisk as it was a little while 
ago. Rubio is still 13s. 6d. ex-ship Tees. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries continue quiet, but quotations are not 
much altered since we last reported. hat change has 
taken place in prices is unfortunately not for the better. 
A breakdown in some machinery at the Eston Steel 
Works has caused a temporary stoppage of work there. 
Common iron bars are 51, 10/. ; iron ship-plates, 5/. 10s. ; 
iron ship angles, 5/. 5s. ; steel ship-plates, 6/. ; and steel 
ship angles, 5/. 15s. ; all less the usual 24 per cent. dis- 
count for cash. The steel rail trade continues weak but 
is a trifle better than it has recently been. Messrs. 
Bolckow, Vaughan, and Co., Limited, have secured an 
order for 14,000 tons of rails for a Finland Railway. 
Heavy sections of rails are 4/. 2s. 6d. net at works. 


The Manufacture of Tin Bars.—Paragraphs have ap- 
pane in most of the northern daily ge stating that 

fessrs. Bolckow, Vaughan, and Co. have just com- 
menced a new industry in Cleveland, viz., the manufac- 
ture of tin bars. Such is not the case, Messrs. Bolckow 
have produced tin bars for some years, their principal 
customers being Welsh firms, and the North-Eastern 
Steel Company have for some time past and are now 
making tin bars. 


Development of the Cleveland Ironstone Field.—The 
Cargo Fleet Iron Company, Limited, of Middlesbrough, 
have been boring for some time in search of ironstone 
at a spot near what is known as Tockett’s Farm, on the 
road between Guisborough and Yearby. They have just 
proved a gocd seam of ironstone, of a varying thickness 
up to 11 ft. The company own an extensive area of 
royalty in the vicinity, and although the seam has not 
yet been ag over the whole extent of the royalty, a 
sufficiently large area has been proved to warrant 
them in making arrangements to commence work- 
ing the ironstone at once for the supply of their 
furnaces at Cargo Fleet. The royalty is ps 1 St to the 
Challoner mines of Messrs. Bolckow, Vaughan, and Co., 
Limited, and railway communication is afforded by the 
branch from the Middlesbrough and Guisborough line, by 
which the produce of the Challoner mines used to be 
brought down, prior to the opening upjof underground com- 
munication between the Eston and the Challoner royalties, 
The site of the successful boring is not far distant from 
Tockett’s pit, which was opened as an ironstone mine 
many years ago, but afterwards abandoned through the 
supposed failure of the seam. 

The Engineers’ Dispute in the North.—It was at cne time 
thought that the engineers’ overtime question would be 
amicably arranged, but affairs are now assuming a very 
serious appearance. Between 12,C00 and 13,000 engi- 
neers on the Tyne and Wear have either received lock- 
out notices or have given notice of a strike, and the area 
of the dispute is likely to be extended. The engineers, 
in addition to claiming an entirely free hand to refuse to 
work overtime, are now making the emancipation of 
the apprentices from overtime one of the main planks 
of the agitation. It is alleged that the employers are 
determined that before the men return to work they will 
not only defeat the engineers upon the anti-overtime agi- 
tation, but will secure a reduction of wages. There appears 
to be a determination on both sides not to give way in the 
least, and at the time of writing prospects of a settlement 
are very remote. 


The Fuel Trade.—F¥uel keeps pretty steady. Good blast 
furnace coke is firm at 13s. 6d. per ton delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Bradford and South Yorkshire Railway Scheme.—A 
special meeting of the members of the Barnsley Town 
Council has been held to consider the proposed Bradford 
and South Yorkshire Railway. If carried out it would 
place Barnsley on a through route in connection with one 
of the largest railway companies in England. It would 
run from Bradford down the Spen Valley close to Dews- 
bury, then across the Lancashire and Yorkshire line at 
Woolley, down the Dearne Valley to Courthouse Station, 
southwards by Pindar Oaks, almost straight to Cha- 
ltown and Sheffield. In the hands of the Mid- 
and Railway Company, this would enable the journey 
from Bradford to Sheffield to be covered in 45 minutes, 
reducing the distance by 17 miles; it would reduce the 
distance from Sheffield to Shipley by 12 miles, and would 
resuls in making the Midland route to Scotland the 

shortest of the three important routes now existing. 


Iron and Coal.—The Sheffield trade in railway material 
and kindred productions kas received an impetus during 
the week hy the giving out of orders by the North British 
and Midland Railway companies. The former have 

laced 700 sets of wheels and axles with Messrs. Craven 

rothers, of Darnall, retaining only a small quantity 
only for manufacture in their own districts. A consl- 
derable number of locomotive wheels and axles have been 
placed by the Midland Company. These are expected to 
be only a portion of the orders which are about to be 
placed, and it is stated that other large railway compa- 
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nies will shortly contract for supplies of a similar nature. 
Hematites are now quotedin Sheffield at from 56s. to 
60s.,and common forge iron realises 42s. 6d. In the 
Leeds district several ee orders for manufactured iron 
and steel have been placed within the past week, the new 
work being mostly on plates. On the whole the steel 
trade is in a satisfactory condition. There is a fairly 
good demand for rolled steel and re} The activity 
in the building trade has reflected itself upon those de- 
partments of the local iron industry which provide such 
material as beams and o— for which there is a steady 
demand. The forges have reveived some good orders 
during the past week. 


Mining Education.—Mr. F.N. Warde!l, H.M. Inspector 
of Mines for Yorkshire, in the course of an address on 
*‘Coal Mining,” delivered under the auspices of the 
County Council, said that durivg the time he had been 
inspector the annual output of coal had risen from 
9,705,000 tons annually to 22,335,000 tons, and the persons 
employed now numbered 77,000, instead of 37,000, as 
formerly. Miners ought to be acquainted with the ele- 
ments of chemistry, especially relating to the composition 
of gases, and such portions as physics and pneumatics as 
bore upon the subject of ventilation. A certain amount 
of scientific knowledge in connection with mining was 
indispensable, and in the competition of the future those 
who did not possess this would go the wall. 


Yorkshire Unionists and the Masters.—At a meeting of 
the council of the Yorkshire Miners’ Association, held 
yesterday, it was reported that ‘‘taking the district as a 
whole it is much quieter than it has been for some time 
past, and there are fewer ‘victories’ and threatened 
strikes. The executive hope that the colliery owners will 
try to treat their men fairly, so that they may work in 
peace. This is in aspecial degree the wish of the officials, 
who want the owners to make profit and the men not to be 
driven to receive strike pay. They wish to build up a 
character for Yorkshire for good sense and conciliation 
rather than that it should be pointed at as the only 
county which cannot mind its own business without 
strikes, lock-outs, and victimising of workmen.” 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown some weak- 
ness ; the best descriptions have made 13s. to 13s. 6d. per 
ton, while inferior qualities have ranged from 12s. 6d. to 
12s. 9d. per ton. There has been a pretty good demand 
for house coal; No. 3 Rhondda large has made 12s. 9d. 
yer ton. Patent fuel has shown little change; the best 
rands have made 12s. 6d. to 13s. perton. Foundry coke 
has brought 19s. to 19s. 6d. per ton, and furnace ditto 
17s. 6d. to 18s. per ton. 


Wages in the Dockyards.—There is no foundation in a 
recent report that the Lords of the Admiralty contem- 
plate abolishing the ‘‘ classification ” principle of paying 
wages to shipwrights and other trades in the dockyards. 
The story appears to have originated from the fact that a 
gang of shipwrights at Devonport recently shared their 
“tonnage” money, but this arrangement was purely of a 
private nature. 


The Railway Service.—Mr. J. Davies, manager of the 
Central Wales and Carmarthen Junction Railway, has 
been appointed Commissioner of Railways under the 
South Australian Government. The appointment is 
worth 800/. per annum. 


Colwyn Bay.—A commencement has been made with 
new approaeh roads to a subway to the beach, now in 
course of construction by the London and, North-Western 
Railway Company. The cost will be nearly 80000. 


The ‘ Apollo.”—The Apollo cruiser proceeded to sea 
for another trial of her engines, under natural draught on 
Tuesday, the Admiralty declining to regard a previous 
five hours’ trial as sufficient. 


Canon’s Marsh Railway.—Mr. J. Noble, general 
manager of the Midland Railway, has addressed the fol- 
lowing letter to the Bristol Chamber of Commerce: “In 
reply to your letter of the 19th inst., I beg to say that 
the advisability of reviewing the application to Parlia- 
ment for power to construct an extension of the Bristol 
Port Railway to Canon’s Marsh has again had the very 
careful consideration of my board with the result that the 
decision was in the negative.” 


Clevedon Pier.—A special meeting of the Clevedon 
Local Board of Health was held on Tuesday. Ata previous 
meeting a tender for the construction of a pier submitted 
by Mr. Dubel, of Ipswich, was considered the most satis- 
factory and was accepted, subject to certain inductions 
being made in the prices quoted for ironwork, which the 
consulting engineer, Mr. Abernethy, to whom the tenders 
were in the first place sent, submitted the matter to 
Mr. Dubel, who said he could not reduce the amount by 
more than 36/. The whole of the work, including pavilion, 
steps, &c., together with 495/., allowed as margin, for 
contingent expenses, engineering charges, &c., would cost 
11,144/. 10s. 10d. If the Board preferred red pinewood 
to greenheart, as suggested, the amount would be re- 
duced by 273/.; but he would not recommend such a 
change. After discussion it was decided to throw the 
matter open for public competition, the amount of the 
tenders of Mr. Dubel and others being considered too 
large for the Board to entertain. 


Barry Dock.—Last week’s coal shipments at Barry 
Dock amounted to 71,332 tons. Coke was also supplied 
to the extent of 523 tons. The shipments were made on 
board forty-two steamers and twelve sailing vessels, 








QUEENSLAND RarLways.—The second section of the 
Cairns and Herberton line hasbeen opened for goods traffic. 


MISCELLANEA. 
Tue grand total of visitors to the Naval Exhibition, 
which closed last Saturday night, is.2,351,683. 


A fine station is being erected by the Canadian Pacific 
Railway Company at Vancouver. 

The London County Council have decided to purchase 
such of the London tramways as are liable by Act of Par- 
liament to be bought. 

The London and South-Western Railway, it is said, 
propose to construct a subway from Waterloo Station to 
the City. 

The Great Northern Railway have decided to abolish 


the second-class carriages on some trains, but the second- | f, 


class carriages will be retained on the through trunk line 
service and on the metropolitan trains. 


The Alnwick Local Board of Health have instructed 
Mr. D. Balfour, M.Inst. C.E., 3, St. Nicholas-buildings, 
Newcastle-on-Tyne, to report on a scheme of sewage dis- 
posal for the town of Alnwick. 


M. Robert Lauterbourg, of Berne, has been studying 
the subject of the water-power available in Switzerland 
for electric lighting or electric power transmission. He 
concludes that 600,000 effective horse-power can be ob- 
tained without difficulty. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ending Oc- 
tober 18 amounted, on 16,290} miles, to 1,446,443/., and 
for the corresponding period of 1890, on 16,252} miles, 
to 1,425,724/., an increase of 37 miles, or 0.2 per cent., 
and an increase of 20,719/., or 1.4 per cent. 


The tramway company of Honolulu are about to adopt 
electric traction. Forage on the island is dear, so that a 
considerable saving is expected. The streets of the capital 
are already lighted electrically by 92 arc lamps. The 
private Tighting already numbers 800 incandescent lamps 
and 600 more are used in the palace of the queen. 


The German Government has published a list of public 
buildings struck by lightning in the empire, during the 
period 1887-88. The total number is 264; only fifteen of 
the buildings struck were provided with lightning con- 
ductors, and in fourteen of those the conductors were in a 
very bad condition. 


Recent statistics of central station electric lighting in 
America show that there are in all 1700 such stations. 
The nominal capital is 155,202,850 dols. Number of are 
lamps 183,509. Number of 16 candle power incandescent 
lamps 2,436,374. Total horge-power 459,575. The actual 
capital is below the nominal as much of the share capital 
has not been called up. 


Messrs. Ernest Scott and Mountain, Limited, of the 
Close Works, Newcastle-on-Tyne, have recently erected a 
complete electric light installation at the works of Messrs. 
yer on and Co., Glasgow. The plant consists of two 
compound-wound dynamos, each capable of giving 25,200 
watts at 670 revolutions per minute, and in an emergency 
a still greater output is obtainable. The building is fitted 
with upwards of 600 candle-power incandescent lamps. 


One of the greatest objections to the wooden flumes so 
commonly used in the mining districts of America, and 
more lately for irrigation purposes, is the alternate 
shrinking and swelling of the wood, which warps and 
distorts the structures. To avoid this it is now proposed 
to use a flume made of galvanised iron, the upper edge 
being stiffened. These metal flumes are nearly circular in 
section and are usually supported in cast-iron brackets 
placed in timber supports. 

The International Congress of Electricians at Frank- 
fort have recommended the following abbreviations for 
the names of the electrical units : 


Ampire ... A 
Coulomb we ref xs me win Cc 
Farad... eae aus ae ea pe ¥ 
Joule... se aa ee vet a J 
Ohm , ee a a a O 
Volt Vv 
Watt W 


The total number of miles of street railways in the 
United States and Canada is 11,029, of which 5442 are 
operated by animal power, 3000 by electric power, 1918 
by steam power, ‘and 660 by cable. The total number of 
cars on these lines are 36.732, of which 25,244 are ope- 
rated by animal ower, 6732 by electric power, 3317 by 
cable power, and 1044 by steam power. It is interesting 
to note that since November, 1890, the number of horses 
employed on street railway lines has fallen from 116,795 
to 88,114, that is 28,681 in one year. 


The Society of Chemical Industry (London section), 
have made the following arrangements for the forthcom- 
ing session. November 2 (Monday): ‘On Volatile 
Organic Matter in Potable Water and a Simple Method 
of Estimating Volatile and Non-Volatile Matter in 
Water,” by Mr. W. C. Young. ‘‘Some Experiments on 
Solidifying Petroleum,” by Dr. S. Rideal. * A Contribu- 
tion to our Knowledge of the Soluble and Resinoid 
Constituents of Bituminous Coals,” by Mr. Watson 
Smith. ‘‘ The Salt Industry of India,” by Dr. Murray 
Thompson. January 4: ‘‘The Gallician Petroleum 
Industry,” by Mr. Boverton Redwood. 


In a paper read before the German Society of Engi- 
neers, Mr. Von Borries points out that for a long term of 
years the Belgian State Railroads have used nothing but 
dust coal in their locomotives. The grate areas of the 
older engines range between 27 and 32 square feet, and 
the grate bars are closely spaced. In the newer locomo- 





tives the grate area has been increased to 54 square feet. 





Thin fires are maintained, and the coal dust is used in a 
damp condition, being introduced in comparatively small 
quantities ata time. There is said to be no difficulty in 
making steam, and the fireboxes last from ten to twelve 
years, during which time the tubeplates are usually re- 
moved once. Leaky tubes are said to be unknown. 


At a recent meeting of the Engineers’ Club of Phila- 
delphia, Mr. B. H. Coffey gave the following formula for 
the horse-power of a driving rope: 1. Neglecting centri- 


fugal force, 
H.P, = v(P2+D-1) 
280 
where V=velocity of rope in feet per minute, and D= 
diameter of rope in inches. , 2, Allowing for centrifugal 
2700 A — W V2) 
11,180 J 


orce, 
H.P.=V { 


where A = (D?+D-—-1) 
V = velocity of rope in feet per second, and 
W= weight in pounds of rope per foot. 


In a conversation with the Paris representative of the 
Times, Prince Damrong gave some interesting particulars 
as to material progress in Siam. According to his state- 
ments there are now in Siam hundreds of steamers con- 
stantly plying from one point to another without ever 
being in ballast. There are also tramways and omni- 
buses. Two days before the prince left the palace was 
lighted by electricity, and the town of Bangkok will very 
shortly be so lighted also. The telegraph works well, and 
there are now many Siamese employed at the telegraph 
oftices. Bangkok has probably now at least 100,000 inhabi- 
tants, though we have not been able to verify the figures. 
The whole Siamese population is certainly not fewer than 
6,000,000, and there may be 12,000,000, for the population 
is shifting, and therefore difficult to estimate. 


Mr. C. F. Johnson, United States consul at Hamburg, 
gives some interesting particulars of the North Sea and 
Baltic Canal, now in course of construction by the Ger- 
man Government. The canal is a little over 61 miles in 
length. Starting at Holtenau, in the Bay of Kiel, it runs 
through Schleswig-Holstein in a south-westerly direction 
to Brunsbiittel on the River Elbe. In the total length 
there will be three locks. Four railways cross the line of 
the canal, over which three of them will be carried on 
swing bridges, whilst the fourth will free the canal by a 
suspension bridge 139 ft. above the water level. This 
latter bridge will also serve as a road bridge. Two other 
main roads will be carried across the canal on swing 
— For minor roads sixteen ferries will be pro- 
vided. 


The members of the Hull and District Institution of 
Engineers and Naval Architects held their first general 
meeting of the seventh session on Tuesday evening, 
October 20, in the rooms, ‘Parochial Office, Bond-street, 
Hull, the president, Mr. C. F. Amos, in the chair. The 
balance-sheet of the previous session having been presented 
by the hon. treasurer, Mr. A. N. Somerscales, and unani- 
mously adopted, an interesting and valuable paper on 
““The Construction of the Engines of the Hull and 
Barnsley Railway” was read by the author, Mr. M. 
Stirling, in which was given a most complete description 
of the various important details connected with the 
“steam using” portion of the three different types of 
locomotives employed on that railway ; the paper being a 
continuation of one previously contributed by the same 
author on the ‘‘steam raising” portion of the locomotives. 


A well-attended meeting of the Manchester Associa- 
tien of Engineers was held on Saturday last at the Grand 
Hotel, Mr. Samuel Dixon, M.I.M.E., in the chair. Mr. 
Hans Renold read a paper on ‘‘ Some Leading American 
Workshops.” He went to America, he said, with very 
high expectations as to the wonderful engineering work he 
would see, and he confessed that what he saw far sur- 
passed his expectations. Ata shop he visited in Boston, 
for example, he saw patent milling cutters being made at 
the rate of sixty-four per hour by a dozen men. 11. spent 
in wages produced 30/. to 40/. worth of goods. He thought 
that perhaps one secret of the success of the machine 
trade in America was the extent to which specialisation 
was carried. Yet another reason was that in comparison 
with the Americans we were lacking in capital. There 
was money enough to be found in this country for a 
Canadian or South American railway, or for a gold 
mine which existed only in the imagination of the com- 
pany promoter, but in Manchester, for example, it was 
impossible—he spoke from experience—for a man with 
some brains to raise 200/. or 300/. to work with. In 
America, as it seemed to him, engineers put their savings 
into their businesses, for the purpose of improving and 
extending them, toa greater extent than we did in this 
country. The discussion was adjourned til) the following 
Saturday, when a special meeting will be held for that 
purpose. 








H.M.S. “‘ Braxe.”—A correspondent states that it has 
been decided not to submit H.M.S. cruiser Blake to a 
forced draught trial. Under these conditions the esti- 
mate of 20,000 horse-power, and speed of 22 knots will, 
of course, not be realised; indeed, it is said that the 
Admiralty will only demand 13,000 horse-power, which 
will produce from 18 to 19 knots. The weakness of the 
single combustion chamber having been discovered before 
the completion of the Blake, a brick partition was 
erected, but this is not considered reliable, and with a 
lively recollection of the accidents in connection with the 
chambers of the Barracouta and the Phcebe, the Admi- 
ralty fear the result of a forced-draught test. The Blake 
was built at Chatham, and engined by Maudslay, and 
she has cost 385,000/. 
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THE SHIPBUILDING SUPREMACY OF 
GREAT BRITAIN. 

THERE are some industries that are essentially 
national in consequence of the skill and enterprise 
of those who are engaged in them, and owing also 
to the resources possessed by particular countries 
for their prosecution. Other industries are migra- 
tory or occasional, and flourish sometimes in one 
country, sometimes in another, as fashion or 
economic conditions are found to vary. Others, 
again, appear to be wedded to particular localities 
or districts of special countries, and to take root in 
no other, no matter how vigorous or influential the 
attempts to transplant them. ‘The shipbuilding 
industry of Britain may be taken as a type of the 
first ; the silk industry of France and Switzerland 
of the second ; and the tinplate industry of South 
Wales is a notable example of the third of these 
varieties. 

The remarkable growth of our shipping and ship- 
building industries within recent years is a func- 
tion of the development of our foreign trade 
generally. But for that development it is 
almost impossible to conceive of the ship- 
building of the country having assumed the 
vast proportions that it has now attained. It is 
not half a century since the shipbuilding industry 
of the United States was greater in annual tonnage 
than that of Great Britain, whereas to-day our annual 
construction in new tonnage is about four times 
that of the United States ; and, whereas we build 
ships for all the rest of the world, American ship- 
builders only build for their home demands. In 
1860, indeed, about 42 per cent. of the total foreign 
trade of the United Kingdom was carried in foreign 
bottoms, and 13 per cent. of that trade was carried 
in American ships. In 1890, however, only 25 per 
cent. of the total foreign trade of the United King- 
dom was carried in foreign bottoms, and less than 
one-half of 1 per cent. was carried in American 
owned ships. In the meanwhile, the development 
of our shipping industry has been enormous. The 
total tonnage of vessels of all kinds that have 
entered our ports in the foreign trade has increased 
from 20? million tons in 1860 to 62? million tons 
in 1890. There has, in short, been a three-fold in- 
crease in about thirty years. This has, no doubt, 
been the immediate and primary cause of the great 
increase of our shipbuilding industry, and although 
British shipowners have had energy and enterprise 
enough to extend their operations into the carrying 
trade of other countries, it is upon the immense 
volume of our own trade, and its continued expan- 
sion, that our shipbuilders must rely in the future. 

This being so, it is not unnatural that apprehen- 
sions should be excited by the fact that our foreign 
trade has for some months past been showing a 
The fear is expressed that if 
this continues many ships will be laid up that have 
hitherto found profitable employment, and many 
shipbuilding yards will be compelled to curtail their 
operations. As regards the latter consideration, it 
is made more serious by the fact that the extensive 
shipbuilding programme resolved upon by the 
Government some year or two ago, is drawing to 
completion, and there will be less work in hand, or 
likely-to be given out, forthe Navy. We cannot be 
expected to continue at the high-pressure speed of 
the last few years in reference to either the mer- 
chant marine or the Royal Navy. During that 
period we have made vast strides, as the Naval 
Exhibition, closed last week, bore emphatic testi- 





mony, but there must come periods of rest as well 
as periods of action, and it need not surprise us 
if a comparatively quiet season is at hand in re- 
ference to naval construction generally. As yet, 
however, there is not much reason to complain of 
slackness. On the contrary, Lloyd’s returns show 
that at the end of September there were over 
702,000 gross tons under construction, and 189,000 
tons additional preparing for construction, which 
make up close on 900,000 tons in all, and this is a 
very good shipbuilding year’s programme, if no 
other work came to hand. But there are always 
some new orders being booked, even in the dullest 
times, and when these are also considered, it must 
be manifest that as regards the near future there is 
but little need for alarm. 

During the eleven years ending 1890, the annual 
gross tonnage added to the British register has 
been 542,000 tons, and it is manifest that if this 
rate of growth were continued without check or 
qualifications, the dimensions of our merchant 
marine, which now stands at 7,945,000 tons, would 
become far beyond our needs. In eleven years we 
have added about 6,000,000 tons to our merchant 
fleet, nearly wholly in steam, which, if all of it 
were intact, would give us a far stronger fleet than 
we had only so recently as 1880. But the register 
is continually undergoing a process of rejuvenation 
and change. Instead of the net addition since 1880 
having been 6,000,000 tons, it has not been more 
than 1,425,000 tons. In other words, there is a 
difference of about 4,534,000 tons between the 
gross and the net additions made to the British 
register since 1880. This difference is due to 
losses by wreck and removals from the register and 
from other causes in the interval. These twin 
influences lead to the removal of over 400,000 
tons a year from our shipping strength, and hence 
it happens that a large tonnage is annually required 
for replacement, as shown in the following Table : 


Tonnage of Shipping added to the Merchant Navy of the 
United Kingdom, and Tonnage of Shipping belonging to 
the United Kingdom Lost by Wreck, 1880 to 1890. 


| | 
|Tonnage Added to Tonnage Lost by |Actual Tonnage on 


























Year. | Register. reck. Register. 
1. 2. 4 

1880 411,736 261,672 | 6,519,772 
1881 510,500 295,941 6,710,000 
1882 714,521 260,145 6,908,650 
1883 751,950 263,116 | 7,196,410 
1884 549,896 224,201 | 7,363,707 
1885 423,711 216,310 7,387,208 
1886 323,897 215,274 7,322,016 
1887 384,537 195,893 7,296,291 
1888 550,810 188,175 7,427,753 
1889 690,178 172,103 7,724,159 
1890 | 657,046 190,000 7,945,071 
Totals..| 5,968,682 2,482,830 1,425,299 
increase, 


The shipbuilders of Great Britain may ‘‘ thank 
God and take courage” again, on reflecting that 
they are doing much more for foreigners year by 
year. Indeed, Great Britain is becoming more 
the shipbuilder for all the world. The united 
tonnage launched annually in France, Holland, 
Germany, and Italy is not equal to the tonnage 
constructed in Great Britain for foreign nations 
during the last three or four years. We cannot 
build ships for the home shipping trade of the 
United States, because home shipbuilders in that 
country are protected in their home trade, or 
our record would probably be much better than 
it is. As it is, we have in the last two years 
contracted for over 170,000 net tons of shipping per 
annum for foreign countries, most of them more or 
less engaged in shipbuilding for themselves, a 
figure which is fully three times as much as the 
average tonnage so built in the previous four years. 
This is done, too, inspite of the fact that English 
labour is usually considerably dearer—measured by 
daily or piece wages—than the labour of the 
countries for which the ships are built. This is a 
compliment to our skill, capacity, and enterprise 
that cannot be too greatly appreciated. The most 
determined attempts have been made in recent 
years, on the part of Continental nations, to increase 
their shipbuilding trade by bounties, premiums, 
drawbacks, and duties, but in spite of all such 
efforts English shipbuilding retains almost undis- 
puted possession of the field, and even the great 
German shipping firms have had to come to this 
country for their best and most important ships, 
except in a few rare cases, of which we are, per- 
haps, accustomed to hear more than their merits 
warrant. 

All this is very satisfactory and reassuring at a 
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time when we arethreatened witha period of depres- 
sion in our shipbuilding industry, during which we 
are almost certain to hear a great deal as to the 
success of foreign competition, and at a time, too, 
when certain leading countries, and notably the 
United States, have declared their intention to 
make further efforts to cultivate a shipbuilding 
trade of their own, in competition with that of 
Great Britain. At this moment, indeed, several 
important vessels are being built in the United 
States for the foreign trade, not to speak of the 
Macdougall ‘‘ whalebacks,” which are, however, a 
recert specialité, limited to the towns of Superior 
and Duluth. It is time that the United States did 
something to retrieve their lost laurels on the sea, 
when we consider that 77.5 per cent. of their total 
foreign trade in 1890 was carried in foreign bottoms, 
mainly English, and only 22.5 percent. in their own 
ships. The foreign trade of the United States, 
although less than one-half that of the United 
Kingdom, as measured by the tonnage that entered 
and cleared at the different ports, is yet much 
greater than that of any other country except our 
own. It is therefore an important factor in the 
shipping trade of the world, and it will be interest- 
ing to see how and by whom itis to be carried on in 
the future. 

No country at the present time carries so large a 
proportion of its foreign trade in its own ships as our 
own, but even British foreign trade is carried in 
foreign bottoms to the extent, in 1890, of over 16 
millions of tons, or 25 per cent. of the whole. 
This ground has, therefore, to be recovered from 
the foreigner to a large extent, although it can 
never be completely secured. We have been mak- 
ing sure and steady progress since 1860, when 43.7 
per cent. of our total foreign trade was carried in 
oreign ships. There are often special reasons why 
foreign ships should carry commodities destined for 
England, that are altogether apart from the ques- 
tion of the comparative cheapness of freights or 
efficiency of transport. It would not, therefore, be 
safe to assume that the still large proportion of our 
foreign trade carried in foreign ships is due to the 
actual competitive merits of the case. Indeed, we 
are making steady encroachments on the foreign 
trade of other countries, as well as improving our 
position in reference to our own, and while this 
movement continues shippers and shipbuilders 
alike may look forward with hope and confidence 
to the future. 





EXPERIMENTS WITH HIGH-TENSION 
CURRENTS. 

Art the Frankfort Exhibition a number of very 
beautiful experiments were carried out by Messrs. 
Siemens and Halske with alternating currents of 
high electromotive force. These were performed 
by Dr. Berliner, and excited the admiration of all 
who saw them. The region of alternate currents 
of great potential is almost unexplored, but the 
researches that have been made show that it is full 
of possibilities of which no one can yet form any 
accurate conception. At present we are only on 
the very verge of the subject, which is so encircled 
with practical difficulties that no systematic ex- 
perimental inquiries have been made. The few 
“ae agee which have been shown have been so 

rilliant, and withal so unexpected, that an intense 
curiosity has been evoked for further information, 
and many minds turned to the subject. While 
Messrs. Siemens and Halske were delighting their 
friends with exhibitions reaching up to 20,000 
volts, Messrs. Siemens Brothers, of London, had 
already pushed their experiments up to 45,000 
volts, and had at the Naval Exhibition an appa- 
ratus capable of delivering a current of two amptres 
at this enormous pressure, that is, of dealing with 
the energy of 120 horse-power, For various 
reasons there have been very few demonstrations 
of the power of the apparatus, but it is intended 
that it shall form a prominent feature at the Crystal 
Palace Exhibition, where doubtless all who appre- 
ciate its importance will endeavour to see it. 

It is almost impossible to convey by words any 
idea of the visible phenomena accompanying the 
efforts of a 40,000 volt current to bridge an open 
space, but we will attempt a description of what we 
saw one evening last week. Upon a table there 
was fixed an electrode, some 3 in. in diameter, 
connected to one terminal of a transformer. Over 
it there was mounted a large sheet of glass 3 milli- 
metres thick, aud above the glass there was a 
second electrode terminating in a sharp point, the 





distance between the electrodes being 3 centimetres. 
When the current was turned on to the primary 
coil of the transformer there first appeared a 
purple haze at the upper electrode, streaming 
towards the glass; as the current increased this 
haze grew in fulness and definition, and began 
to throw out feelers which darted outwards, and 
as quickly withdrew. As the electromotive force 
augmented still further these feelers gathered power 
until they beat themselves violently on the glass, as 
if they would force themselves through it in their 
mad desire to reach the other electrode. The whole 
space below the pointed conductor became alive 
with them, and exhibited a mass of leaping, crack- 
ling threads of purple fire, which writhed and 
twisted in impotent attempts to burst through 
the barrier, and failing that, spread themselves 
along its surface endeavouring to rush over its 
edges, and so reach their goal by acircuitous route. 
But this was beyond their strength until the 
electromotive force approached 45,000 volts, 
when suddenly the entire appearance was changed. 
The current overleapt the edges of the plate 
and flowed completely round it in all direc- 
tions. At that moment the intense purple colour 
of the spark disappeared, and was replaced by 
white light of the greatest brilliancy, which surged 
and scintillated in a way that produced acute 
fatigue of the eyes in an extraordinarily short time. 
Although steadier than before, the discharge still 
kept up its spark-like character, enfolding the glass 
plate in gleaming coruscations, which glistened and 
flashed until the spectators were fain to turn away 
their bedazzled gaze. 

A change in the arrangement was then made. 
The upper pointed electrode was replaced by a 
brass disc 3 in. in diameter. This was laid over 
the surface of the glass plate with three very 
thin washers of vulcanite intervening between the 
two. The current was then turned on, in the 
same gradual manner as before. The space 
between the two discs immediately filled with 
purple light, which had sufficient motion in it to 
recall the flame of a Bunsen burner, spread out 
under the bottom of a beaker. Sparks then began 
to appear at the edges, and, as they gathered 
strength, to radiate alittle beyond them. Gradu- 
ally they became streamers stretching out along 
the surface of the plate, in curved fanciful 
forms which twined and twisted, and weaved 
themselves into a glistening filagree, compared 
by an imaginative spectator to an agonised 
Japanese crysanthemum. This experiment had 
not the brilliant refulgence of the one that pre- 
ceded it, but was characterised by a quivering 
irradiation which writhed and tossed like a bird 
beating itself at the bars of its cage. In spite of its 
less formidable appearance, however, it proved 
destructive to the glass, which presently flew in 
pieces with a crash. Several sheets were tried in 
succession, but each was pierced and broken, and 
allowed the current to attain its object of flowing 
directly from one electrode to the other. 

The last demonstration showed an arc under a 
pressure of 44,000 volts. When the electrodes 
approached to within 5 in. the arc established itself, 
but instead of the flames bridging the space they 
streamed out in two thin tongues at right angles to 
the electrodes and parallel to each other. If the 
electrodes were pushed nearer together the flames 
deserted their extremities and wandered back along 
their stems, evidently repelling each other. The 
light produced was, of course, very small indeed. 

In conclusion we may add that the voltage was 
reached by two transformations. An 80-volt cur- 
rent was first raised to 2000 volts by one of Siemens 
cable transformers, consisting of a long core of 
wire rope, composed of soft iron wires covered with 
a layer of specially prepared insulating material, 
around which are wound two insulated conductors 
forming, one the primary and the other the secon- 
dary circuit of the transformer. The secondary 
current was then raised to 45,000 volts by a trans- 
former of the usual type. 





BRITISH RAILS ABROAD. 

SEPTEMBER was not a particularly favourable 
period in the history of our export rail trade, the 
shipments of the month falling to 57,777 tons, as 
compared with 58,729 tons in September, 1890, and 
66,282 tons in September, 1889. An explanation 
of the weakness observable in last month’s figures 
is at once found in the diminished shipments made 
to the Argentine Republic, the deliveries shrinking 





in September to 2703 tons, as compared with 17,490 
tons in September, 1890, and 19,782 tons in Sep- 
tember, 1889. Matters have unfortunately been 
going from bad to worse in the Argentine Republic 
during the past twelve months. There has been no 
real adjustment of the tangled skein of Argentine 
finance ; the difficulty has, in fact, never been 
faced in a resolute and intelligent manner, recourse 
being had toa series of practically worthless ex- 
pedients. Not only, again, has the Argentine 
Central Government failed to fulfil its financial 
engagements, but the various provincial Argentine 
administrations have also shown a lamentable ten- 
dency to follow suit, so that Argentine credit has, 
for the present, almost entirely broken down, 
Under these circumstances inquiries for rails from 
Argentine railway companies will naturally be 
strictly scrutinised. We appear to have been for- 
warding rather more rails of late to Mexico and 
Brazil, but the Chilian demand has not unnaturally 
shown weakness. The colonial demand for rails 
was pretty good in September, except as regards 
British India. The inquiry for our rails in India 
has exhibited weakness all through this year, the 
Indian Government being apparently indisposed 
to undertake further extensions. As regards our 
aggregate rail shipments for the first nine months 
of this year, they only amounted for that 
period to 468,395 tons, while for the first nine 
months of 1890 they stood at 595,920 tons, 
and for the first nine months of 1889 at 563,303 
tons. An explanation of the decline in the ag- 
gregate shipments this year is found in current 
Argentine difficulties, our rail exports to the Argen- 
tine Republic to September 30 this year having 
only amounted to 80,330 tons, as compared with 
236,614 tons in the first nine months of 1890, and 
176,040 tons in the first nine months of 1889, 
The consumption of British rails in the United 
States has experienced a great contraction of late 
years ; still it is not altogether at an end, the ship- 
ments to that quarter having amounted, in the 
first nine months of this year, to 3729 tons, as 
compared with 9034 tons, and 13,476 tons in 1890 
and 1889 (corresponding periods). We have sent 
more rails this year to Russia, Sweden and Nor- 
way, Spain, Italy, Egypt, Peru and Brazil. On 
the other hand, the deliveries have declined this 
year to China, Japan, Mexico, and Chili. Our 
rail deliveries to Mexico were large in September, 
but they only amounted in the first nine months of 
this year to 17,648 tons, while in the correspond- 
ing period of 1890 they stood at 44,231 tons, and 
in the corresponding period of 1889 at 23,734 tons, 
The colonial demand for British rails has moved 
on as follows in the first nine months of the last 
three years : 
Colonial Group. 
British Africa 
a India 


Australasia 
British America... 91,037 $1,511 


Totals ... 421,912 = 387,269 + = 321,296 


It will be observed that the South African 
demand continues to increase, and there is no 
doubt that railway enterprise in that increasingly 
important group of pil has been greatly 
stimulated by the gold discoveries recently made 
in the Transvaal, as well as by the fairly sustained 
prosperity of the diamond mining interest. 

There seems now to be little doubt that portions 
of South Africa are rich in the precious metals ; 
and although many individuals embarking in South 
African gold mining may possibly not make very 
much by it, the South African colonies generally 
are likely to benefit from the increased attention 
which they are receiving. We havealready touched 
upon the disinclination of the Anglo-Indian autho- 
rities to put much vigour into the work of Indian 
railway establishment. The Australasian demand 
is quite as good as could be expected under all the 
circumstances; at the same time, the fact cannot 
be overlooked that Australasian credit is not so 
strong as it was three or five years since. The 
various Australian governments will certainly not 
borrow so readily or so easily in London as they 
have done for some years past, and this must have 
some influence upon the establishment of new 
antipodean lines. We do not, however, notice 
any check of importance at present in the Austra- 
lasian demand for ourrails. The Canadian demand 
is also fairly good considering the proximity of 
Canada to the United States, and the growth of 
metallurgical industry in Canada itself, 


1889. 

tons 
... 26,062 
ee. 219,399 

85,414 


1890. 
tons 
47,911 


1891 

tons 
60,268 
109,203 
70,314 
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We do not wish to take an unduly gloomy view 
of the outlook for the remaining months of 1891. 
At the same time there does not appear to be the 
slightest probability that the ground lost up to the 
close of September will be recovered. The utmost 
which can be hoped for, as regards October, 
November, and December, is that the shipments of 
those months will compare tolerably well with those 
for the corresponding months of 1890. The Argen- 
tine demand must continue to fall off until Argentine 
credit can be rehabilitated, and this will necessarily 
be a somewhat difficult operation. The ultimate 
outcome of the present financial troubles of Argen- 
tina will probably be a readjustment of the general 
and provincial indebtedness of the republic upon a 
materially reduced interest basis. If the creditors 
of Argentina can secure, say, 3 per cent. all round, 
they may think themselves fortunate. A steadily 
paid 3 per cent. would restore Argentine credit in a 
few years, and as the resources of Argentina are 
undoubtedly considerable, Argentine railway enter- 
prise would clearly participate in any improvement 
which might be established. 





A TORPEDO BOAT BOOM. 


PropaBty in ‘‘the next naval war” the stopping 
of torpedo boats by floating structures will form an 
interesting episode in the operations, and our naval 
authorities are doing well to turn their attention to 
the subject. It was, we believe, in what was called 
“The Night Attack” carried out at Portsmouth 
about eleven years ago, that the possibility of jump- 
ing the boom was firstshown. Forsome time after 
that the boats attached to the Vernon were seen 
steaming about in Stokes Bay with a sort of in- 
verted slope projecting from the bow, and it 
was shown that it was no difficult thing to get 
clean over heavy baulks of timber floating 
almost submerged or possessing a comparatively 
small reserve of buoyancy. Since then booms have 
become less simple, until the last production 
appears a very highly organised structure; and 
in fact might better be described as a gridiron 
than a boom. It is built up of six baulks of timber 
about 1 ft. in section and 30 ft. to 40 ft. in length. 
These are placed in parallel, and about 8 ft. apart, 
the ends of the spars being turned towards the direc- 
tion from which the attacking boat would approach, 
their outer ends terminating in iron spikes. These 
longitudinals were secured together in a solid and 
adequate manner by cross-timbering and steel wire 
rope. In orderto give buoyancy to the structure, two 
barges were moored, one on each flank, and running 
between these were three steel hawsers which 

assed under the spars and were hove up tight. 

n this way it would be impossible to submerge the 
structure without at the same time either sinking 
the barges, either wholly or in part, or else drawing 
the latter together and thus slackening the under- 
running hawsers. In addition to this, two 5-in. 
hawsers crossed the beams above, and further a 
6-in. rope was stretched from iron stanchions at a 
height of about 5 ft. above the spars. In order 
to rip the bottom plating of the attacking boat or 
catch the propeller, sharp horns were arranged in 
pairs on the upper part of the spars. When one 
remembers the necessarily fragile construction of 
torpedo boats, one would have thought that experi- 
ment would be unnecessary to prove the efficiency of 
the raft, but it was concluded that a trial should be 
made. No. 76 torpedo—one of the first-class Yarrow 
boats—wasdoomed for the purpose. Above deck was 
fitted a wooden shield or diverging piece, which 
was intended to protect the projecting parts from 
being carried away. The funnel was also arranged 
to fall back on being struck, and recover its posi- 
tion by means of a spring hinge. On the 22nd inst. 
the attack was made, the boat being under the com- 
mand of Lieutenant Sturdee. She charged the 
obstruction at a speed estimated at about 14 knots 
and struck the boom as nearly as possible in 
the centre. The momentum of the boat carried 
the whole thing with it for some distance, until the 
tightening of the hawsers brought it up. The bow 
mounted the obstruction, but the overhead hawser 
caught in a bollard, and this finally brought the boat 
up. The boom itself was smashed. It is hardly 
necessary to say that the boat was crippled, and so 
much so that on the engines being put astern she 
slid back and very soon sank, in spite of the assist- 
ance of other boats, her bottom plating evidently 
being ripped up. The lesson was instructive, 
although its result was a foregone conclusion. 


That a boom can be constructed which will stop 
a torpedo boat, is obvious, and no naval officer 
would think of expending his craft by charg- 
ing blindly at such an obstacle. The proper 
way to destroy structures of this kind would 
be by mine or torpedo, as was done in the 
night attack. Probably in a boom supported by 
barges these would be the best points of attack. 
Such a boom as that described can hardly be con- 
sidered other than a fixed defence ; at any rate it 
is not a temporary device, and would be inadmis- 
sible excepting for harbour or coast operations. 
It will be interesting to see what the effect has 
been on the machinery of the boat. It is wonderful 
what these little craft will stand; they really have 
the toughest constitutions. One would expect that 
the effect of stopping a boat so suddenly at 14 knots 
speed would have the effect of shifting the boiler 
at least; but lately we had an opportunity of 
examining a first-class torpedo boat of English build 
which had run, at a considerably higher speed than 
14 knots, into the broadside of aladen barge. This 
must practically have brought her up as if she had 
charged the Bass Rock, but beyond the fact that her 
bow was completely stove in for 4 ft. or so, she was 
uninjured, and indeed steamed home, stern first of 
course, for a distance of twenty miles or more. 
A word should be said here in praise of 
Lieutenant Sturdee and his crew. It is no light 
thing to charge a boom such as that described ; 
and it was by no means so much a foregone con- 
clusion that the men would get back safely as it 
was that the boat would be fatally injured. Tor- 
pedo boat practice is, however, an excellent school 
for training men of a ‘‘sturdy” type; which 
happily the Navy has never lacked. We are glad 
to see that the Admiralty does not grudge a little 
expense in experimental work of this nature. It 
is to be hoped that now such trials have been started 
an effort will be made to design a boom of a 
less massive character which will destroy the mo- 
mentum of a torpedo by a series of smaller obstacles. 
Such a structure would also be less vulnerable to the 
attack of explosive agents. 





THE BREWERS’ EXHIBITION. 

THE annual exhibition of brewers’ appliances and 
plant was opened at the Royal Agricultural Hall, 
Islington, on Monday, October 26, 1891, and 
appears to be fully as popular as ever. Amongst 
the new exhibitors here may, we think, be men- 
tioned Messrs. Ruston, Proctor, and Co., of Lin- 
coln, who have a stand in the entrance and exhibit 
two engines. One is a beautifully finished hori- 
zontal engine, fitted with automatic cut-off gear, and 
capable of indicating 21 horse-power at its maximum 
load. The second is an ordinary slide valve engine 
with an 8in. by 12 in. cylinder. Another new 
firm of exhibitors are, we believe, Messrs. Easton 
and Anderson, of Erith, who show a Whitehall 
dynamo capable of lighting 300 sixteen candle-power 
incandescent lamps. This dynamo is driven by 
belting from an ordinary engine, but a second 
smaller one is shown driven direct by a high-speed 
engine also as manufactured by the firm. This 
engine is of the compound double-acting type, with 
the high and low-pressure cylinders at opposite 
ends of the bedplate. Both high and low- 
pressure pistons are of the same weight, so 
that the inertia strains are balanced, witness of 
which was afforded by the wonderfully quiet 
running of the engine at 500 revolutions per 
minute. Of gas engines, there is as usual a good 
show. The British Gas Engine and Engineering 
Company, Limited, of Gospel Oak, London, N.W., 
exhibit a couple of small Atkinson engines. One 
of these has a dynamo bolted on to its frame, which 
it drives by a short belt. The steadiness of the 
lights is remarkable, and no flickering was shown 
in switching off nearly the whole of the lamps. On 
the adjoining stand Messrs. J. E. H. Andrew and 
Co., Limited, of Reddish, near Stockport, show 
their new type Stockport gas engine, which utilises 
the Otto cycle. Messrs. Dick, Kerr, and Co. exhibit 
specimens of the Griffin double-acting engine, and 
also a new Griffin Simplex engine, which uses 
the ordinary Otto cycle, but has special valve 
arrangements. Thus the whole of the working of 
the engine is controlled by two steel mitre valves, 
by means of which the entire cycle of charging, 
mixing, igniting, and exhausting the working charge 
is accomplished. When the governor causes the 
engine to make an idle stroke, both these valves 
remainclosed, instead of, as is usual, air being drawn 





into and forced out of the cylinder. The inventor 
claims that this arrangement results in economy, as 
the power wasted during an idle stroke is 
diminished, whilst the wear and tear of the valves is 
also diminished. Messrs. Weyman and Co., 
Limited, of Guildford, also show an engine on the 
Otto principle, whilst other exhibitors in this class 
are the Campbell Gas Engine Company, Limited, 
of Well-lane, Halifax, and the Trent Gas En- 
gine Company, Limited, of Nottingham. This 
latter company also show a self-acting and 
recording grain scale. In this scale the grain 
vessel is held below a spout from which the grain 
pours rapidly, until the vessel is nearly filled. It 
is then partially cut off and the final filling takes 
place in a thin stream till the proper weight is 
reached, when the supply is entirely cut off and 
the grain vessel moves forward and empties itself, 
returning under the spout for a second charge. 
Each weighing is mechanically registered ona dial. 
On the same stand are a number of well-known 
Norwich electric motors manufactured by Messrs. 
Laurence, Scott, and Co., Limited, of the Gothic 
Works, Norwich. Mr. E. S. Hindley, of Bourton, 
Dorset, showsa number of small portable and semi- 
portable engines, with vertical boilers ranging in 
size from 24 to 10 horse-power. Messrs. Duke and 
Ockenden, of Littlehampton, Sussex, show artesian 
and Abyssinian well plant, and also the Manvel 
windmill, in which the regulation of the wheel is 
effected, not by moving the individual vanes, as is 
usual, but by automatically bringing the whole wheel 
at an angle to the wind, which becomes more acute 
as the wind is stronger. This plan, of course, very 
much reduces the number of working parts of the 
mill, Messrs. Pontifex and Wood again show one 
of their icemaking plants. These machines work on 
the ammonia absorption process, but by means of 
pumps the operation is rendered continuous instead 
of intermittent, as in the original ammonia absorp- 
tion machine of Carré. Several changes in detail 
have been made since last year. The ammonia 
pumps are now double-acting instead of ram pumps 
as previously, which allows their size to be reduced 
and facilitates packing. Other minor exhibits on 
this stand are the Penberthy injector, and the 
firm’s well-known semi-rotary pump, which has 
now been arranged to be driven by a rotative 
motion as well as by the lever motion hitherto 
used. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A meEtTING of the Institution of Mechanical 
Engineers has been held on the evenings of Wed- 
nesday and Thursday of this week in the theatre 
of the Institution of Civil Engineers, lent for the pur- 
_ by the Council of the latter body, according to 
hospitable custom. Mr. Joseph Tomlinson, the Pre- 
sident, occupied the chair, and the two following 
papers were down on the agenda for reading and 
discussion, namely: ‘‘ On some Details in the 
Construction of Modern Lancashire Boilers,” by 
Samuel Boswell, of Manchester, and ‘‘The First 
Report to the Alloys Research Committee,” by 
Professor W. C. Roberts-Austen, C.B., F.R.S., of 
London. 

After the minutes of the previous meeting had 
been read the President announced that the Council 
had determined to present to Mr. H. H. West, in 
recognition of his services in connection with the 
organisation of the local arrangements during the last 
summer meeting at Liverpool, a handsome chimney 
clock and an inkstand, which had been purchased 
and were exhibited on the table. Undoubtedly a 
very large part of the success of the last summer 
meeting was due to the exertions of Mr. West, 
who has always given his services whenever 
anything of the nature of an_ engineering 
expedition has been arranged for visiting Liver- 
pool. Those who attended the meeting of 
the Institution of Naval Architects to that city 
four or five years ago, will remember how well 
and successfully he then worked. It is no 
light thing to be a local secretary on such occa- 
sions. One first essential is an even temper—by no 
means a common gift in these days of hurry and 
high pressure—and this must be allied with un- 
failing tact and great industry. A good engineer 
must be a good philosopher. The dictum is borne 
out by the unruffled calm with which such organisers 
as Mr. West at Liverpool and Mr. Henry Chap- 





man at Paris bear the badgerings and worryings 
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which fall to the lot of a local secretary during a 
summer meeting of a techical institution. 


Mopern LANCASHIRE BOoILers. 


Mr. Boswell’s paper was taken on the first 
evening of the meeting, Wednesday last. We 
shall print this paper in full with illustrations at an 
early date, and will, therefore, proceed at once to 
the discussion, interpolating only such extracts 
from the paper as are necessary to make clear the 
various speakers’ remarks, . 

On the conclusion of the reading of the paper, 
Mr. Tomlinson called on the author to add some 
remarks. Mr. Boswell produced some examples of 
rivetting which had been cut across the line of 
rivets, to show the difference between good and 
bad work. He stated that rivets often came out of 
the furnace thickly coated with oxide and slag, and 
in such a case it was next to impossible to make 
good work. He had advocated the rivets being 
brought to a bright red heat, and then each one 
being passed through a fine spray of water which 
would chill the oxide or slag on the surface, and cause 
it to fall off without in any way affecting the rivet 
itself, sothata perfectly cleanrivet would be put into 
a perfectly clean hole. If a dirty rivet, when 
closed, be cut down the centre, and the section 
polished, a film of oxide .), in. thick will be often 
found surrounding the rivet ; while with a clean 
rivet the join will hardly be distinguishable. 
With regard to hand-rivetting, particularly snap 
rivetting, when men are employed on _piece- 
work for girders they often pay more atten- 
tion to appearance and quickness than to sound- 
ness of work. A few light blows are sutticient 
to form a rough head, and then half a dozen 
blows on the snap finish the rivet while still at 
a red heat, although the body of the rivet has 
never thickened in the hole. The end of the 
rivet should also be quite flat, as otherwise a 
fair blow cannot be struck and the rivet will be 
liable to be simply bent in the hole. Mr. Boswell 
next illustrated the method he would advise for 
gauging boilers for distortion while under test- 
pressure. In this a steel tape is stretched across 
from fixed points, and the distance it is from the 
plate, both before and whilst the pressure is on, 
would be determined by means of a graduated 
wedge thrust between the tape and the plate. This 
would be, the author maintained, a far more accu- 
rate method than that usually followed by means 
of the slide rule. 

Mr. Tomlinson next called for remarks on the 
paper from those present, but for a long time no 
one rose, and it almost appeared at first as if there 
would be no discussion on the single paper set 
down for the evening’s sitting. Probably this dis- 
inclination to speak arose from the extreme deli- 
cacy of the members present, who were adverse 
to interrupt a lively conversation which a cer- 
tain member had been carrying on for some 
time, in no subdued tone, with those around him. 
If such were the case the forbearance was unneces- 
sary, for the gentleman in question was quite un- 
concerned as to whether any one else was speaking 
at the same time as himself or not. 

Professor Kennedy at last rose to open the dis- 
cussion, and the ice being broken, there was after- 
wards no lack of speakers. The professor said he 
did not propose to enter into the many points 
dwelt upon by the author, but he noticed that the 
highest pressure mentioned was 100 lb. to the 
square inch. He would be glad to know something 
of the details of Lancashire boilers working to 
higher pressures, as he believed some had been 
made which had been pressed to as high as 200 lb. 
to the square inch. He did not find such details in 
the paper, and as there were many boilermakers 
present, he hoped some light on this subject would 
be obtained during the discussion. 

Mr. Druitt Halpin was the next speaker. The 
author had put down the tensi’e strength of steel 
plates for the best boilers at 26 to 30 tons per 
square inch, with an elongation of not less than 
20 per cent. in a length of 10 in., the test strips 
being usually 2in. wide. Mr. Halpin would go 
higher than this, as he would place the tensile 
strength at from 28 to 32 tons per square inch, and 
yet would have the extension 25 percent. <A use- 
ful factor could be obtained by multiplying the 
breaking strain by the percentage of extension. The 
author had stated his opinion that it was decidedly 
wrong and sometimes misleading to take the reduc- 
tion of area as a factor of merit, because a strip not 
so homogeneous as desirable will often give a 





greater reduction of area at the fractured portion 
only, while a superior strip in which there is a 
uniform flow under test will give a good elonga- 
tion, but not so great a reduction of area at 
the fractured part. If, however, the author 
said, the reduction. of area were measured in ten 
places in each of the two samples mentioned, 
and the average taken, it would be found that the 
superior and more homogeneous strip would be 
more reduced. Mr. Halpin agreed that not too 
much confidence should be placed in the reduction 
of sectional area, and he failed to see what light 
upon the quality of the metal for the purpose re- 
quired was thrown by a record of the final struggle 
that took place just as the test specimen was giving 
way. As to the size of plates upon which the 
author spoke, the speaker was not quite in accord- 
ance. He thought that when possible it was desir- 
able to have a ring composed of one length of plate, 
so that there would be a single longitudinal seam. 
Then the line of rivetting would be out of the fire 
and out of the brickwork. Of course care would be 
taken not to have the longitudinal seam of rivetting 
in one continuous line. 

Mr. Halpin agreed as to what had been said 
about butt straps. The author had said that the 
butt joint with double butt straps was the best and 
strongest seam, as it dispensed with the objection- 
able practice of thinning the plate corners. The 
speaker went further than this and had put a patch 
strap over the junction of the butt strap and the 
edge of the plate against which it came, this patch 
taking in one row of rivets on each part. Mr. 
Halpin also wished to support some of the remarks 
in the paper as to rivetting, especially what had 
been said about hand-rivetting. He could not say 
how it had come about, but it appeared to him 
that rivetters were not improving. Whether it was 
by comparison with the better work turned out by 
machine rivetting, or whether it was that men were 
more careless and hurried, he would not attempt to 
decide, but certainly there was much to be desired 
in the way work was done, as had been pointed out 
by the author. Another point was that the snap 
often was carelessly used, and was made to cut the 
plate. The author had referred to the Adamson 
ring, and had said that few even of the best makers 
seemed to bestow sufficient care on its design, the 
radius of the flanging being generally less than 
desirable, the liner ring also was not always of the 
proper shape, and thus a good joint was not made 
through want of parallelism between the faces. Mr. 
Halpin had observed that the springing of the 
flanged part was often of too small a radius to allow 
the ring to perform its proper function of expansion 
in the heating of the boiler. Mr. Boswell had said 
that he preferred the Bowling ring, but here the 
speaker did not agree with him ; at any rate the 
hoop was generally made too stiff to expand and 
contract with suflicient freedom. Moreover, it 
necessitated two rows of rivets being in the 
fire. A good deal had been said about caulk- 
ing, and the author had animadverted on 
the small amount of attention bestowed upon 
this operation. Mr, Halpin, however, was of 
opinion that too much attention was given to it, for 
he would abolish it altogether. In boilers that 
passed under his supervision he never allowed 
caulking if he could help it, and he considered that 
if the seams could not be made tight by simple 
fullering the work must be bad and ought to be 
condemned. If the rivet holes were drilled in 
position and the edges of the plate were planed, 
then no caulking would be required if proper 
attention were paid to the rivetting. The author 
had rightly devoted his attention to the position 
and arrangement of gusset stays. Owing to the 
position of the furnaces it was not possible to 
make all the stays radiate from one centre, 
and therefore the gusset plate had to be bent 
or the angles forming the attachment had to be 
set to differing degrees. Mr. Halpin said that it 
would be desirable if the author had given further 
details on this point, and suggested that a longi- 
tudinal section, showing another view of the 
arrangement, should be added to the drawings pub- 
lished in the Transactions. He referred to the 
necessity of allowing a ‘‘ breathing space for the end 
plates by not carrying the rivetting too far.” The 
author had said that he was not favourably im- 
pressed with cast-steel stand-pipes for mountings, 
as he had seen more than one flange broken in 
bedding to the plate, and, moreover, they were 
often so porous in the casting as to give much 
trouble from leakage. Here the speaker agreed 





with Mr. Boswell, and gave instances in which he 
had observed bad results of the nature specified. 

Mr. Schénheyder agreed with the author as to 
the desirability of rivets being cooled on the outside 
to remove scale, but if the rivets required such 
treatment it was none the less necessary for the 
plates. He would not of course advocate heating 
plates and cooling them in water, but some pickling 
process ought to be followed. In that case the 
scale would be taken from the seam and then the 
great cause which led to caulking would be re- 
moved. The speaker also agreed with Mr. Halpin 
that the Bowling hoop was generally made far too 
stiff. With regard to gusset stays he would advo- 
cate girder stays in their place, as these would give 
the whole area of the plate for ‘‘ breathing sur- 
face.” The author had said that, ‘‘ when end plates 
are well supported by gussets, longitudinal bolt 
stays might be considered unnecessary ; and that 
when gussets are present it is not advisable to tie 
the two end plates together by rigid tension bars. 
There is an excess of strength in the shell longi- 
tudinally, and bolt stays were only to be looked upon 
as asecondary support. They should be, therefore, 
left slack enough to allow the boiler attaining its 
maximum length by expansion before they became 
tight. A good ruleof thumb would be to allow them 
to sag downwards, when cold, say 4in. A loose 
hanger should be added to carry the weight of the 
stays so that they should not be broken by vibra- 
tion in transit.” Commenting on this passage, the 
speaker agreed in condemning longitudinal stays, 
but he thought that such a rule as allowing them 
to sag 4 in. was very objectionable. A section of 
the boiler manhole cover was shown on the wall, 
and this had a doubling plate with a single row of 
longitudinal rivets. This plate, the author said, 
would be’ nearly useless. Unless smothered by 
rivetting the stress would not come upon it until it 
were nearly straightened out. The speaker thought 
that the circumferential seams in the shell should 
be clear of the seams in flues, so as to facilitate 
repairs. He agreed that it would be good if the 
author had given a longitudinal view so as to make 
such matters clear. 

The Director of Naval Construction was present 
and the President next called upon him to speak. 
Mr. White objected that he was not a boiler- 
maker, but Mr. Tomlinson said as a boiler user he 
might say something. Mr. White remarked that 
even among boilers the Lancashire type was not the 
one with which he had much to do, the marine boiler- 
occupying his attention as a ship designer. There 
was, however, one feature to which he might 
refer. The author had made some remarks upon 
the subject of testing. He had said that there was 
a great difference of opinion as to the proper limit 
of test pressure, and this was perfectly true. The 
limit had variously been given at from one and a 
half times to twice the working pressure, but a 
closer consideration showed, the author said, that 
there is not a great difference after all. Those 
who go in for a high test pressure go in also 
for a high factor of safety; and those who 
advise a moderate test pressure require only a 
moderate factor. For instance, a test of double the 
working pressure with a factor of 6 is about 
equivalent to a test of 14 times the working pres- 
sure with a factor 44. In each case the test pres- 
sure amounts to one-third of the assumed bursting 
pressure, and is a test that may be safely applied 
to most materials in engineering. Commenting 
on these remarks, Mr. White said they did not, in 
his opinion, adequately represent the position. 
In Admiralty practice, as was well known, they 
did not make the test pressure simply a mul- 
tiple of the working pressure, but took it as 
the working pressure plus a constant. This 
rule had been severely criticised when made 
public through a paper read before the Institution 
of Naval Architects, but they had now had some 
years’ experience with it in the Admiralty, and 
found it answered admirably. By it the internal 
parts of the boiler had not been reduced beyond 
what was acknowledged as good practice with re- 
gard to scantling, but the shells had been much 
lightened, and that without loss of efficiency. 
It would be remembered that Mr. John Scott, 
of Greenock, had made a marine boiler under 
these Admiralty rules as to pressure, which 
he had, in a very public-spirited manner, endea- 
voured to destroy in testing, but he had been unable 
to effect this end, as the boiler refused to be 
destroyed in that way by means of any pressure 
that could be obtained. It will be remembered 
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that Mr. Scott gave particnlars of this experiment 
in a paper read before the Institution of Naval 
Architects,* and that the pressure could not be 
maintained in the boiler by means of the pumps, 
as the distortion set up led to leakage, which was 
so great that the water ran out faster than it 
could be pumped in. 

The President next called on Mr. Aspinall, who 
said-that his experience was chiefly with locomo- 
tive boilers, and he had come to learn rather than 
to speak. There were, however, one or two points 
upon which he would offer a remark. In speaking 
of the thinning of corners of plates, the author had 
put forward some ideas that would probably lead to 
discussion. He had said that in most of the best 
boiler works the corners of plates are thinned by 
planing down, but the author was of opinion that 
this was not the best thing to do unless the plates 
were made to special shape. No doubt it ob- 
viated local heating and consequent internal 
strains in the plate, but ‘‘Is it certain,” Mr. Bos- 
well continued, ‘‘that internal strains were not 
already in existence?” The author stated that he 
had made experiments in this direction. He had 
taken a steel boiler plate with a bulge in the 
middle. The bulged part only he had made hot, 
and then flattened the plate to its original shape. 
This plate had been then planed into seven 
strips which had been tested in the machine, 
the result showing that the local heating had 
not influenced the tensile strength and ductility 
in the slightest degree. Mr. Aspinall said it was 
his rule, when a plate had had the corners 
thinned by heating, to invaribly anneal afterwards, 
and after all drilling (not tapping) had been done. 
He had known cases in which plates thinned in 
the fire had not been annealed, but had been 
placed to cool, without reheating, in sawdust or 
ashes, and they had broken after twelve months’ 
work. This showed that internal strains were set 
up. Mr. Halpin had referred to the compressed 
air caulking tool. They had one at Horwich, and 
he thought favourably of it. A prominent Lanca- 
shire boilermaker had told him that by its use he 
found a considerable saving in labour. On the 
whole the speaker thought it a device of great 
promise. 

The author had dwelt upon the desirability of 
removing the burr from the rivet hole, and here 
the speaker was with him. He had made experi- 
ments on the subject and found that by scraping 
away the burr the rivets were far less likely to 
shear. This treatment did not amount to counter- 
sinking, but simply taking away the sharp edge. 

(To be continued.) 





NOTES. 
Rustep Founpatrons. 

A vERY simple method of laying the foundations 
on a swampy location, which did not furnish a 
firm subsoil, was employed by an American engi- 
neer for supporting a low wooden building to be 
used for storage of machinery. Casks were set in 
holes in the ground along the line of posts and 
were filled to the depth of about 1 ft. with iron turn- 
ings. The posts were set in the casks, which were 
then filled with iron turnings compactly rammed 
in place. A solution of salt and water was then 
slowly poured over these turnings, which compactly 
solidified into a hard mass. The heat of the oxida- 
tion of the iron was so great that the posts smoked 
and were charred ; the latter fact probably being 
the reason why they have not as yet exhibited any 
signs of decay ; and in this respect the use of iron 
turnings furnishes an advantage over the use of 
concrete for cask foundations. 


ENGINEERING AT GLAsGow UNIVERsITY. 

A most complete course of technical training in 
engineering and naval architecture is now offered at 
Glasgow University. The engineering classes are 
under the direction of Professor Archibald Barr, 
who, it will be remembered, succeeded Professor 
James Thomson some two or three years ago. To 
suit the convenience of men engaged in offices and 
works, some of the classes will be held at 8 a.m., an 
hour which says much for the enthusiasm of Scotch 
students, though our own experience is that most 
men can do head work best in the evening, The 
naval architecture classes are under the direction 
of Mr. Biles, whose long practical experience is a 
sufficient guarantee of the value of the course. Mr. 





Biles will also deliver a course of evening lectures 
on the ‘‘ Resistance of Ships” during the forth- 
coming winter session. These lectures will com- 
mence on Wednesday, November 11. The uni- 
versity grants the degree of Bachelor of Science to 
students in engineering science, who pass a pre- 
liminary examination, for which the candidate has 
the option of taking classics or modern languages, 
and attend the lecture courses, in (q) civil engineer- 
ing, (b) chemical engineering, (c) mechanical engi- 
neering, or (d) naval architecture and marine engi- 
neering. The course of study extends over three 
years. 


Proposep Rartway To Lake Victorta NYANza. 


The British East Africa Company have deter- 
mined to make a complete survey of the district 
between the east coast of Africa and Victoria 
Nyanza, the vast inland sea. The idea of having a 
railway to this lake has been discussed for some 
time, and Sir John Fowler, on being appealed to, 
gave it as his opinion that a railway was practicable 
and need not cost over 2 millions sterling. This 
opinion, of course, could only be formed on incom- 
plete information, for while travellers, like Mr. 
Joseph Thomson, who has just returned from the 
interior of Africa, Dr. Fischer and Count Teleki 
have afforded information as to the nature of the 
country to be traversed, little is known about the 
formidable Mau escarpment and the country lying 
between that precipice and the lake. A thorough 
survey is therefore desirable, and the British East 
Africa Company, with commendable enterprise, 
have determined to send out a party, the chief of 
which will be Captain J. R. L. MacDonald, with 
Captain J. W. Pringle as assistant, both being 
officers of the Royal Engineers. Captain MacDonald 
is attached to the Indian Public Works Depart- 
ment, and has had much experience of railway 
surveying in India. The surveying party will 
leave England in about ten days, and on arrival 
will separate into two or three sections. One 
party will proceed along the Sabaki River and the 
other will start from Mombasa. Both will meet up 
the Sabakiand survey both banks. From Machakos 
the party will separate into three parties. The 
return will be vid the Kampéplain, so that eight 
months will probably be occupied in the work. It 
is hoped that the result of the survey will be the 
construction of a railway to the shores of the lake, 
as by this means it will be possible to open upa 
very large tract of virgin country for trading pur- 
poses. But we do not know that the opinion will 
be equally unanimous as to the railway being made 
by the Government. The British East Africa Com- 
pany will profit most largely, and surely they 
should bear the financial risk, if there be any. In 
any case the survey must have valuable results, as 
it will afford definite information of that part of 
Africa, regarding which so little is known and in 
which so much interest is taken. 


Putman Cars. 


The introduction on the South-Eastern Railway 
route to Dover of American railway cars, as de- 
scribed in another part of this issue, has suggested 
the idea that we are in this country gradually mov- 
ing towards an extensive adoption of the corridor 
cars so largely used in America and now being 
adopted in some of our colonies. On nearly all 
the leading lines the best trains have Pullman 
sleeping or drawing-room cars, and in some cases 
dining-room cars, and we question if the first-class 

assengers would object to universal adoption on 
ion routes. In view of the undoubted interest on 
the subject some figures relative to the extent of 
use and the production of Pullman cars in America 
may be given. Of course there are other makers 
besides the Pullman Company, but they are 
the Jargest and best known of American palace 
car builders. They hold contracts for 124,557 
miles of railway, about 75 per cent. of the total 
railways open in the State. The number of cars 
owned by this company and running on Ame- 
rican railways is 2239, which is equal to about 
one-tenth of the total passenger cars in America, 
and last year 5,310,813 passengers were carried, 
the mileage being 186.8 millions, so that each car 
travelled 84,000 miles in the year, and carried in 
the year about 2365 passengers, each passenger 
travelling 350 miles, and as each passenger 
over the whole system travelled but 42 miles, 
it is evident that in the States the Pullman 
car is only for long distance travelling. On the 





* See ENGINEERING, vol. xlvii., page 398. 


5 per cent. in passengers and 5.5 per cent. in car 
mileage. During the past year the company built 
191 cars, costing about 615,000/., equal to 32251. 
per car, and orders have been placed for 51 cars, 
the estimated cost being 3300l. per car, or in all 
168,300/. To show the extent of the car works of 
which we gave a description recently (see EnaI- 
NEERING, vol. 1., page 510), it may be stated that 
the value of the manufactured products last year 
was 2,400,000/., and including other industries and 
rentals for houses, &c., 2,650,000/. against only 
2 millions in the previous year. There are em- 
ployed at Pullman on an average 5455 persons, 
the wages paid being 666,000/., or an average to 
each of 1221. per annum, against 119/. in the previous 
year. The whole number employed in manufac- 
turing and operating departments is 13,885, the 
wages totalling 14 million sterling. The company 
induce thrift by establishing a savings bank, and 
the deposits last year increased by nearly 15,000I. 
to 91,000/., the number of depositors having in- 
creased from 1525 to 1903, so that each has now 481. 
in the bank. In the city of Pullman, which depends 
on the works, there are attending the schools 1218 
pupils—611 boys and 607 girls—with a regular staff 
of 21 teachers. The population, as shown by the 
census of July 31, 1891, was 11,783 persons, as 
against 10,680 in the previous year ; 2297 employés 
were living in the immediate vicinity of Pullman 
in houses not owned by the company. 


Scorch Ratnways at PEACE. 

The Parliamentary contest of the Scotch rail- 
way companies, the outcome of keen rivalry, has 
been proverbial in the past for their numbers and 
decided character, and to those who have enjoyed 
the conflict and the passages at arms between the 
Bidders and Popes of the Parliamentary bar it is 
difficult to realise that the two leading companies 
have, to use the American phrase, agreed to ‘‘ bury 
the hatchet.” As to the necessity of peace, evidence 
is afforded in the large amount of money spent in 
Parliamentary expenses. For ten years the North 
British have thus disbursed 95,000/., the amount 
in recent years being very heavy. Last year, for 
instance, they were assailed by newly organised 
companies backed by the Caledonian, the one de- 
siring the construction of a competing line in Fife- 
shire and the other in Dumbartonshire to Loch 
Lomond. The latter succeeded in getting their 
line passed to the county town six miles distant 
from the Loch, but the North British won in their 
opposition to the Fifeshire scheme, though the cost 
for opposing the two schemes was 37,000/., and as 
33,6851. would have given another 1 per cent. to 
the ordinary preferred stock, the struggle came 
home pretty straight to the shareholders. But 
there was little complaint. The directors, however, 
are shrewd business men and entered into private 
negotiations, and the indication of progress 
was found in the barometric movement in the 
value of stocks. An unofficial statement is now 
made as to the result. The period over which the 
agreement is to extend is not definitely decided 
upon, ten to twenty-five years is spoken of, but it 
has been decided, and the chairmen of the respec- 
tive companies have signed an agreement, that 
neither company shall go to Parliament for a Bill 
to invade the other’s territory, or give countenance 
to such measures on behalf of third parties ; that 
joint ownership of certain small lines shail be 
assumed, also of steamboats (such as those on Loch 
Lomond) ; that a joint purse or pooling arrange- 
ment will apply to those sections of the two 
systems where they come into contact, the propor- 
tions to each to be fixed by independent arbiter, if 
not mutually agreed on. It will therefore be seen 
that the Caledonian will have running powers over 
the North British line from Dumbarton to Balloch, 
and the steamers on the lake now belonging to the 
North British will be joint property. The North 
British will have running powers over the Glasgow 
and Paisley joint line (which belongs to the Cale- 
donian and the Glasgow and South-Western Com- 
panies), bringing the whole of their system into 
communication with the new Cessnock dock at 
Glasgow. The Caledonian Company have given 
their consent, and there will doubtless be no 
difficulty in obtaining the consent of the Glas- 
gow and South-Western Company also. The 
details are yet to settle, and notably the per- 
centage of revenue to be given to the respective 
companies where there is a joint purse arrange- 
ment. But one fact which sets at rest any possi- 
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that the companies have agreed to submit all ques- 
tions to arbitration. It is stated further that the 
Glasgow and South-Western are to be approached 
to join the peaceful compact, so that all round there 
will be unity and something approaching dan- 
gerously near a monopoly. Of course there will be 
a great advantage to the public in travelling to and 
fro any centre by any of two or three routes, and 
a rearrangement of a train and steamer service may 
give more frequent trains, for at present trains 
leave termini at the same time for the same route, 
although over different lines often alongside each 
other. But the public will have to make certain 
that fares and freight rates will not be affected, 
or that they will be reduced. There is room for 
such reduction in many directions, and for cheap 
excursions and Saturday to Monday rates. The 
Scotch companies have been noted for the com- 
fortable carriages on competitive lines, and it is to 
be hoped that these will now become universal and 
not the exception. 








FLYWHEELS. 
To THE Epitor or ENGINEERING. 

Srr, —Onmany occasions I have had toconsider the neces- 
sary weight or controlling “aed of — for special 
purposes, and have found the same difficulty as Mr. Percy 
fr Yeate in applying any published formula. 

If the subject is investigated analytically, it is at once 
perceived that the controlling power of a flywheel varies 
so largely that a reliable formula becomes difficult of con- 
struction, The elements which enter into the calcula- 
tion are: 

1. Allowable variation from a constant velocity, which 
in practice ranges from ;5th to ;jyth. 

Mean velocity of rim of fly wheel. 
. Ratio of expansion. 
. Steam pressure. 
. Number of pistons. 
. Angles of cranks. 
. Period and amount of variations in resistance which 
the engine has to overcome. 

Items numbered 3, 4, and 5may be summed up in acom- 
bined diagram of the varying efforts by the piston or 
series of pistons. 

The conditions which prevail may be understood readily 
by plotting tangential pressures upon the crank-pin, i.e., 
the resolved portion of the total piston pressure which 
tends to cause rotationonly. For convenience, I give the 
percentage this pressure is to total pressure for each 
18 :” movementof the crank with a five-crank connecting- 
rod. 


S St O95 bo, 


~I 


Tenths of the Semi- 
Circumference of 
Crank-Pin Path. 


Percentage of Total 
Piston Pressure, Tend- 
ing only to Rotation. 


Degrees from 
Inner Dead Centre. 








0 0 0 
1 18 86.0 
2 36 65.0 
3 54 87.5 
4 72 96.2 
5 90 98.7 
6 108 87.5 
7 126 70.0 
8 144 48.7 
9 162 25.0 
10 180 0 





Fig. 1 shows a very ordinary diagram, assuming a cut- 
off of one-fourth and ignoring back presssure. AK B 
represents the tangential pressures during the outward 
stroke of the piston, and B L C during the return stroke. 
The pressures are measured from the base line A C. 

Now the friction of the engine in question should be 
deducted from the ordinates in the form of a percentage, 
because that amount is lost before the surplus effort can 
be said to reach the flywheel to be absorbed in accelera- 
tion. Assuming this allowance has been made in plotting 
the diagram, the line D E, if drawn at a height above the 
base line equal to the mean of the ordinates, will represent 
the mean “‘ brake effort,” and by calculating the area in- 
closed by A C E D the brake horse-power may of course 
be deduced. 

The areas above the mean line D E will represent the 
work absorbed by the flyweeel, or plus work, and the 
areas below (being equal per cycle) will represent the 
work given out by the flywheel, or minus work. It must 
be observed, however, that the useful work is here taken 
as being constant and regular, as in a centrifugal pump, 
fan, &c. 

By taking for instance the area ' K G, and ascertain- 
ing the number of foot-pounds, the acceleration during 
the period from F to G may be arrived at, and the 
velocity noted at G, as compared with that at F. At H, 
again, the velocity will have fallen by an amount equiva- 
lent to the abstraction of foot-pounds contained inG B H, 
andsoon. It will be seen that the largest of these plus 
or minus areas will be approximately a measure of the 
irregularity of the engine, or of the weight X square of 
velocity of the flywheel rim. 

All this is of course not new, but is dealt with by Pro- 
fessor Rankine in his book on ‘‘ The Steam Engine and 
other Prime Movers,” and repeated in his ‘*‘ Machinery 
and Millwork.” The subject is also most clearly dealt 
with by Mr. Arthur Rigg in his ‘‘ Practical Treatise on 
the Steam Engine,” but unfortunately a serious error has 
—- into the formule, of which the author is fully aware, 
and I believe waiting for a future edition in order to 


correct. Ithink I am right in saying that on page 195 
the formula at foot should read : 
w= ng |, 33,000 H.P. 
m2 D2 N2 N 
— K 387,576,000 H.P. 
~ DIN” 
In spite of this subject being dealt with by such able 
hands, it may be of advantage to see clearly by the aid of 
graphic diagrams, how largely the proportion of the fly- 
wheel is affected by the above items 2, 3, 5, and 6. 
. With this object I have prepared the accompanying 
Gures.. : : ; : 
_ Fig. 2 isa diagram showing the plus and minus quanti- 
ties of an engine with two cylinders, exactly the same as 
in Fig. 1 and with cranks at right angles. Although the 
engine is of double the power, it will be seen that the 
variation is not | any means in the same proportion but 
is largely reduced. 
af cutting off the steam earlier, the contrary effect is 
produced, as may be seen by Fig. 3, in which the cut-off 
1s supposed to be at one-tenth of the stroke and the engine 
condensing. 
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Professor Rankine, quoting from General Morin, states 
that with an expansive condensing engine having a five- 
crank connecting-rod, the ratio of the periodical plus or 
minus quantities I have described, to the total work in 
one revolution, varies thus : 

Expansion 3 A 4 7 8 times 
Ratio 163.173 .178 .184 .189 .191 

A combination of three cylinders and cranks at 120 deg. 
apart, gives the diagram shown in Fig. 4 on the same 
scale as Fig, 1. 

In Fig. 5 I have take a compound engine of the same 
power as in Fig. 2, a comparison with which is interest- 





ing. 

iow in multitudinous cases the useful work varies and 
the line D E in Fig. 1 will not be straight, the applica- 
tion of the engine, 7.¢., item 7, is an important factor in 
the calculations, and is one which cannot be provided for 
by formule. 

Assuming that the work is of an unvarying character, 
and that the line D E is straight, it is not difficult to con- 
struct a formula which if used with the requisite judg- 
ment, may be of value: 

Taking 


A = th ge of the plus or minus surplus. 

N = Number of revolutions per minute. 

H = Indicated horse-power developed. 

C = Coefficient representing the ratio of the plus or 
minus area to the whole area of rotative effort 
—diagram for one cycle. 

Acad 33,000 C H 

-—— 


_ Since A has to be absorbed and restored by the flywheel 
its addition to or subtraction from the accumulated ener; 
in the latter will cause fluctuation in the velocity of the 
flywheel rim. 


Let the extreme fluctuation be 1 of the velocity of 


which half is due to plus A, and half to minus A. 


W = weight of flywheel rim in pounds. 
Ve = of ditto in feet per second. 
og = 82, 


Then with approximate accuracy— 


w(t? 3 ) 


a= We et "24 
29 29 
(e+3) i 
a ee a OS 
29 29 
= W (4 ftl) 
8f79 


If D = mean diameter of flywheel rim in feet (accurately 








it should be twice the radius of gyration), 





es D2 r2 N2 
3600 ° 





Ae SS a ee 
N 8 g f? 3600 
and - fn 
W D?=Cx NX ajti x 3,100,721,407 
or . 2 
W = 3,100,721, 407 CHA x DN” 
i: 1m be simplified by neglecting the 1, and this 


factor then becomes f. 


The formula will now stand thus: 
__ 775,180,352 C f H 
eee: eel 
or in tons instead of pounds 
— 346,062 Cf H 
DNs 

It is obvious that the arms and boss of the flywheel have 
in this been neglected, but these may fairly be left asa 
margin, so that the desired result may be more certainly 
attained. 

For practical purposes I would propose the following 
values for C, subject to confirmation or correction to be 
derived from further experience : 

Single-cylinder engines with cut-off from one-fifth to 
one-eighth, 


. C=20 to 25. 

Double-cylinder —— with cranks at right angles, 
=4 to 6. 

Three-cylinder engines with cranks at 120 deg., 
=1.25 to 2. 

Compound engines with cranks at right angles, 
=5 to 8, 

On comparing the above calculations with those of 

Mr. Rigg, I find that practically the same method is 


pursued, and a similar result is arrived at. My attempt 
as been to show in another form a reasonable solution of 
the problem presented by Mr. Neate. 

It is interesting to note that the formula I have arrived 
at agrees with the rule proposed by your correspondent, 
a age as the accumulated energy of the flywheel 

2 
2 





should bear a definite ratio to the power developed 


g 
in one revolution, varying according to the type and ap- 
plication of engine. 

Putting the formula in this form it becomes thus : 

Mean accumulated energy in flywheel = C f times work 
done in one revolution, 7.e., 


33,000 H 
—— 
C and f being taken as before. 


Mr. Neate points out that the momentum of the moving 

arts is a factor in the calculation, and with this I agree, 
but think it will be found to be a negligible quantity. 
It should be mentioned in passing that the effect of these, 
so clearly pointed out by Mr. Rigg, upon the efficiency of 
the flywheel is greater than his method would indicate, 
because of the vibratory movement of the connecting-rod. 

The use of the governor hardly affects the considera- 
tion of this subject, as its action rather controls a series 
of cycles than the fluctuation in a single cycle. 

In conclusion, I would mention that there are special 
cases, as probably no one knows better than Mr. Neate, 
where the momentum of a flywheel is influenced by the 
nature of the machinery or the gearing which is driven. 
These conditions must always be borne in mind when 
designing an engine. Yours, &c., 

JAMES ARMER. 

Messrs. Jno. Birch & Co., 11, Queen-street-place, E.C. 





CEMENT BURNING. 
To THE EprtTor or ENGINEERING. 

Sir,—A communication upon the subject of cement 
burning, by Mr. B. H. Thwaite, appears in your issue of 
October 23, which deals with a phase of the process of 
manufacturing cement that is just now rightly receiving 
a good deal of consideration at the hands of manufacturers 
and their advisers. It is, therefore, to be regretted that 
Mr. Thwaite, while drawing attention to principles which 
are too often ignored, should have omitted to indicate 
the difficulties that beset their application upon the lines 
preposed by him. : ; 

‘The discussion of the first part of the article in which 
Mr. Thwaite endeavours to substantiate his views by 
various analogies and generalisations, may be advan- 
tageously omitted in favour of a more exact examination of 
the suggestions for practical improvement made in the 
latter portion—with the single remark that the pseudo- 
mathematical and quasi-chemical expressions by which 
the fourth paragraph is appropriately closed, are meney 
calculated to impress either chemists or engineers wit 
the accuracy of their author’s contentions. — 

Turning, however, to the practical issue, it is true that 
cement can be made ina much shorter time (under proper 
conditions) than is generally considered requisite. | 

It was with the intention of settling this very point in 
so conclusive a manner as to leave no doubt even in the 
minds of those previously holding the contrary opinion, 
that we carried out an extensive series of experiments in 
connection with the cylinder-burning process devised by 
Mr. Wilfred Stokes some months ago. By those experi- 
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ments it was proved that cement of good quality could 
be made with ease in ten minutes, using slurry in the 
form of sticks about } in. square in section. 

It would, therefore, appear that if the raw material 
were in the form of dust, it would, @ fortiori, be still 
more readily burnt to cement. Two serious obstacles to 
the attainment of this agreeable result however present 
themselves, the one mechanical and the other chemical. 
These are: 

1. The tendency of the current of burning gases with 
which the powdered slurry is brought in contact to carry 
much of the fine dusty material along with it, and bear it 
out of the burning cylinder altogether. 

2. The difficulty under ordinary manufacturing condi- 
tions of obtaining both chalk and clay so finely divided 
and so intimately mixed that each particle of dust con- 
tains each constituent in precisely the proper porportions, 
Where the pieces of slurry burnt are large in proportion 
to their constituent particles, the considerable —— 
action that goes on when slurry of normal quality is hea 
to a clinkering temperature, will adjust slight local irre- 
~~. of composition, but where the slurry is in the 

orm of dust no such self-adjustment is possible. 

Other troubles would doubtless be encountered, some 
of which can be foreseen on giving the matter a little 
consideration, but the two difficulties we have mentioned, 
inevitable as they are by any dust-burning process, are in 
themselves sufficient to show that Mr. Thwaite’s proposals 
must suffer much modification before they can be received 
as likely to result in any important alteration of existing 
processes. 

STANGER AND Biount. 

Broadway, Westminster, S.W., October 26, 1891. 








UTILISING WASTE HEAT FROM CUPOLAS. 
To Tne Eprror or ENGINEERING. 

S1r,—Will some of your readers tell me if they know 
of any way by which waste heat from a foundry cupola 
can be utilised for raising steam. I have not heard of 
anything of the kind, but it seems to me that there ought 
to be some way of utilising the heat which passes out at 
the top of the cupola, and if any one will give me some 
information on the point, I shall be greatly obliged. 

I should also be glad to have the names of some of the 
best houses for new cupolas and fittings. 

October 23, 1891. FounpryY MANAGER. 





THE PUERTO CABELLO RAILWAY. 
To THE EDITOR OF ENGINEERING. 

Sir,—By your paper of the 16th inst. I was pleased to 
find that Mr. Rudloff had now some chance of getting his 
concession for the Puerto Cabello San Felipe line in 
Venezuela taken up, and wish him every success, know- 
ing some of the many difficulties he has had to contend 
with. I have myself frequently drawn the attention of 
English capitalists to the great benefit that would be 
derived by a direct line of railway communication 
between the northern coast and the plains of the Apure 
and Orinoco, and some years ago when engaged on a 
survey of the Apure River, one of the principal tributaries 
of the Orinoco, proposed a line of railway which, starting 
from Valencia, where it would connect with the Puerto 
Cabello line, then just commenced, pass by Nirqua, 
Barquisimeto, Tocuyo to Guanare, ae continued on to 
Nutrias and San Fernando on the Apure, would place in 
communication the cattle-rearing plains of the Orinoco 
with the northern ports. 

If Mr. Rudloff’s line is proposed to be extended to 
Bogota in Colombia, I presume it will pass Obispo and 
Bannas, noted for its tobacco, Pedrazo, across the Selva 
de Licopor, to Cauca, and there across the Uribante, the 
main tributary of the Apure into which it empties some 
50 miles to the eastward, this being about the best spot, 
and better than crossing the Apure itself below the junc- 
tion, where for some distance it is both wide and deep 
during the rainy season ; leaving Aranca, which is known 
as the capital of the plains on the left, the line would pass 
over a fairly level country to within a short distance of 
Bogota. Ithink, however, this route will be found ex- 
ceedingly costly, on account of the numerous streams to 
cross, necessitating in many places expensive works, and 
the constant liability of the earthworks to be carried 
away during the rainy season, besides which many of the 
districts are exceedingly unhealthy, especially on the 
Selva de Santa Camile, the Selva de Ticopor, and round 
Aranca. 

The better route from Guanare would be via Libertad- 
Nutrias and cross the Apure river near San Fernando, as 
here it is better for bridging than any other point, or 
better still a direct line to San Fernando, as in time a 
railway will sure to be made connecting those now under 
construction between Barquisimeto and Merido, with 
Barinas, Obispo, and Nutrias, and joining the San Fer- 
nando line; after crossing the Apure it would be con- 
tinued to the banks of the Orinoco at a point between 
Urbano and Caicaro; by this the most unhealthy spots 
and worst inundated portions would be avoided; from 
here flat-bottom stern-wheel steamers would connect with 
Sta. Rosalia on the Meta—if Iremember right they can 
get as far as this, but not much further; from this point 
a railway could, at a comparative small expense, be made 
to Bogota; this would be preferable to the railway through 
route, at all events for the present, and would meet 
two requirements which I will state further on. Were 
a railway even now constructed from Bogotsé to Sta. 
Rosalia on the Meta, connecting there with a line of 
steamers to Ciudad Bolivar, it would in a very short 
time become the principal and favourite route to the 
capital of Colombia from Europe. Such a line of steamers 
could be worked in connection with those already trading 








between Ciudad Bolivar and the Apure, which are really 
excellent and comfortable river boats, the interchange of 
traffic taking place at Caircara, opposite where the Apure 
joins the Orinoco. Travellers from London could then 
reach Bogota vid Trinidad, Ciudad Bolivar, and this 
route within twenty-five days, and be able to enjoy some 
beautiful views of tropical scenery while steaming up the 
Orinoco. I mentioned that the line I have indicated 
would meet two requirements ; first, by it the products of 
the temperate zone of Merida, where wheat and other 
cereals always give an abundant yield, would be pl 
in direct communication with the plains, the inhabitants 
of which are to a great extent dependent for their sup- 
plies on what is imported through Ciudad Bolivar. The 
cattle from the plains would be transported with rapidity 
and a to the northern parts instead of being 
driven, taking many days;in doing the long journey 
during which much _ suffering is undergone and 
numbers lost, especially when crossing the various 
streams, most of which swarm with alligators, electric 
eels, &c. To show that the cattle trade is of some im- 
— at the present time, I may mention one place I 
now, where upwards of 3000 head pass daily during some 
three months of the year. Owing to the serious losses 
sustained by the cattle crossing near San Fernando, 
General Guzman Blanco, president at the time, con- 
sidered it necessary that a bridge should be placed here 
to accommodate this traffic; unfortunately it was never 
carried out, for it would have beenof enormous benefit. 
Secondly, were the railway carried across the Orinoco, 
near Urbano, it could be continued through a compara- 
tive easy country as faras Santa Barbaro and San Fer- 
nando de Atabapo, opening up the magniticent regions of 
the Upper Orinoco, which have been as yet little ex- 
plored, and on to the rich districts of north and north- 
western Brazil—in fact it would be the most direct route 
to these provinces. Knowing the country as Ido, I am 
often surprised that English capitalists and merchants do 
not secure more of the work and general commerce than 
they do, for many of the best paying ventures are in the 
hands of Americans, Germans, and French. It is not 
only railways that are required; but there are many 
valuable mines of coal, petroleum, copper, silver, &c., to 
be opened up, any of which if worked properly would 
amply repay those employing their capital for the pur- 
pose. On the immense plains of the valley of the 
Orinoco, which are covered with the richest grasses to be 
found anywhere, and thousands and thousands of cattle 
could find pasturage, where at P pprrcecs only hundreds 
roam, so that extract of meat and canned beef could be 
supplied of a quality equal to that of Uruguay ; this of 
itself would open up a fresh and valuable industry of the 
best paying i 
represented by a single factory in the Republic. I say 
nothing of the india-rubber, the trees of which abound in 
many parts, or the valuable and varied kinds of timber 
that are found in the immense forests, the clearing of 
which would be of great benefit to the country itself and 
a profitable investment for those engaged in it. 

I have been induced to make these remarks by reason 
of what your correspondent says, viz.: ‘‘Itis greatly to 
be regretted that in this important undertaking so far 
British capitalists and financial houses are not represented 
although the lines from Puerto Cabello to Valencia an 
from La Guayra to Caracas are both English,” for one 
cannot understand how it is English capitalists do not 
more frequently initiate some of these undertakings, being 
perfectly convinced that did they do so they would be 
well satisfied with the results. 

I have already taken up so much of your valuable space, 
or would have had something to say about the port of 
Puerto Cabello, which, though an excellent one, could 
be greatly improved by having another channel to the 
sea, which could be easily made, so that vessels could 
enter by one and leave by the other, instead of having to 
frequently back out from alongside the quay into the bay, 
and there turn before leaving. 

fore concluding I must mention another subject, 
which to a certain extent bears upon the commercial part, 
and that is our consular arrangements throughout South 
America, which are not at all satisfactory so far as British 
interests are concerned. Why, for instance, is Great 
Britain represented in important business centres by 
foreigners, whose commercial interests are ang raed in 
direct opposition to our own? It cannot that any 
difficulty is experienced in finding Englishmen able and 
willing to act, or do not sufficiently understand the lan- 
age; there are plenty to be had who are as perfect in 
panish and Portuguese as in their native language, and 
are well able to take such positions. 

Again, how is it that many, I may say the majority of 
the consular reports which appear in — columns, come 
from foreign sources? We pride ourselves on our commer- 
cial supremacy, and yet it appears have to get others to 
fill — which should be he C by British subjects. I have 
nothing to say against them personally, having always 
experienced the greatest kindness and attention from 
those I have had the pleasure of meeting; but it is the 
system which is jak for you can scarcely expect a 

erman, say, if appointed to represent England abroad, 
will not naturally, when business is of, think of 
Fatherland first. Another thing, our consuls should be 
granted a little more freedom of action, and able to 
arrange small matters between local authorities and 
British subjects, instead of being obliged to refer to the 
Home Government for instructions on nearly every petty 
unfortunate incident that occurs. 

Apologising for so long a letter and trusting it may be 
the means of drawing attention to a country exceedingly 
rich in natural resources, which only waits for capital to 
properly develop, 

I am, yours truly, 
Henry J. Cooks, C.E. 


kind, and one that I believe is not at present | 8' 


TUBULAR STEEL RAILWAY CARS. 
To THE EpiToR OF ENGINEERING. 

Srr,—Respecting the tubular steel cars referred to by 
a@ correspondent from India in your last issue and the 
saving of 674 per cent. that Colonel Jefferds is said to 
believe he can show railway —— they can effect in 
reduction in working expenses if they adopt the type of 
car he wishes to sell, I have before me a letter from a 
State railway head of department, a man of thirty years’ 
experience, giving me as his opinion, based on facts, that 
the famous tubular frame car cannot, as to capacity, com- 
pare with a type of rolling stock that is in use on one of 
the largest metre gauge lines in India, inasmuch as the 
railway my correspondent refers to, in open wagons of a 
gross weight of 28 tons, carries 224 tons of grain or similar 
produce, and in covered goods wagons of the same gross 
weight, 214 tons paying load, in either case with only 34 tons 
on rail at any point, the rail being 50 Ib. steel ignoles, 
whereas, when looking into the Jefferds car, my corre- 
spondent says he found that to adopt this tubular car 
would mean that he should put 7 tons on a 50 Ib. rail, and 
this the Government of India would not sanction. ‘‘ Ex 
Oriente Lux,” however, does not score by referring to the 
low working expenses on the Kast India Railway, using 
four-wheeled stock, and contrasted by the heavy expenses 
on the North-Western Railway (of India) using bogies, 
for we all know that the respective coal and oil bills are 
mainly accountable for the excellent results obtained on 
the East India Railway, as compared with the higher cost 
of working the North-Western Railway. Still, it seems 
high time Colonel Jefferds should be told that, to be suc- 
cessful with his car, he must go to work in a different 
fashion to what he has done hitherto; he must deal 
with facts, and not in fancy, leaving some of his teach- 
ings to be swallowed in other quarters of the globe than 
England and India. The 674 per cent. that the American 
‘* tube-frame car” is going to save us, is on a par with the 
statements publicly made by the salesmen of another 
American invention to the effect that, with a special anti- 
friction metal, we 2an run without grease or oil, as the 
metal is ‘‘self-lubricant,” and nevertheless we can get 
10 per cent. more tractive power by using this compound, 
which it is claimed contains a large quantity of finely 
powdered plumbago, that ‘‘accounts for the milk in the 
cocoa-nut,” the fact, however, being that this alloy is 
composed of 80 per cent. of lead, 15 per cent. of antimony, 
a little Seminar ged tin, and contains in 100 lb. wae 
about 4 oz., or 0.25 per cent. of plumbago. 

If these two “‘ great benefactors” were to join hands, 
we might get the “‘ tubular cars” to reduce our working 
expenses to 224 per cent., as far as the paper arguments 
o. Time-tests would, however, best serve the real 
interest of both inventors. 

ENGINEER. 





Nata Rartways.—New railway stations are about to 
be erected at Pietermaritzburg and Durban. The first is 
to cost 50,000/., and the latter 566,000/. 





Tuer BritisH ASTRONOMICAL ASSOCIATION.—The se- 
cond session of this society was inaugurated on Wednes- 
day last by the annual general meeting held at Barnard’s 
Inn Hall, Holborn, under the presidency of Capt. W. 
Noble. The report of the first year’s working of the 
Association is of a most satisfactory character. It 
already numbers 586 members, of whom over one hundred 
are attached to the various observing sections for different 
branches of astronomical research. These sections are 
eleven in number and their organisation forms one of the 
special features of the work undertaken by the Associa- 
tion. The Journal published bythe Association—and ad- 
mirably edited by Mr. E. W. Maunder, F.R,.A.S.—forms 
for the past session a handsome volume of over 600 pages. 
It is further satisfactory to note that notwithstanding the 
initial expenses attendant on its formation and the liberal 
expenditure on the Journal, the Association has more 
than paid its way, and ends its first year with a very sub- 
stantial balance in hand. 


Tur TRANSATLANTIC Recorp.—The White Star liner 
Teutonic has again reduced the record, this time by 19 
minutes, her passage on this occasion having been made 
in 5 days 21 hours. A month ago she came home in 
5 days 21 hours 22 minutes, beating the record conjoint] 
held by the City of Paris and City of New York, bot 
having made the eastward trip in 5 days 22 hours 50 
minutes. It will, therefore, be seen that there is not an 
hour’s difference between them. The route taken by the 
Teutonic on this occasion seems to be about the same as 
that steered a month ago, there being only a difference 
of one mile. Fine weather was experienced throughout 
the passage, light winds from N.W., W., S., and 8.E., 
and E. prevailing. The following runs are interesting 
for comparison: 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 22, 1891. 

Tue iron trade has not gained during the past week, 
owing possibly to the fact that production has started 
on the up-grade, The increase has been rather un- 
expected, The present productive capacity is 180,000 
tons per week. There are in blast 305 new fur- 
naces, of which 159 are bituminous, 87 anthracite, and 
59 charcoal. These figures show an increase in output 
of about 16,000 tons per week in a month, which is 
rather more than is consistent with steady prices. The 
trade throughout the country is steady. Four or five 
new furnaces have been projected within a month, 
and it is probable that in a few months work will be 
begun, as the enterprises are backed > by sufficient 
capital. Two or three new tin-plate works are also pro- 
jected, one in Virginia, capital 1,000,000 dols. The 
capacity of works, 3600 boxes weekly. There is not 
that increase in orders for steel rails that market con- 
ditions seemed to point to a month ago. Agents who 
have orders to place are buying only small supplies as 
needed. Throughout the west there is unusual activity 
in all those industries depending upon agricultural 
prosperity. Large sales of pig iron are being made to 
founders and stove manufacturers. A great deal of 
work will also be done in building this winter, and those 
industries which are connected with building activity, 
are booking a good many orders. There is some 
reflected activity in eastern markets, but the west, 
thus far, has tie most of theimprovement. Rail- 
mill agents are soliciting orders, but most of the new 
enterprises are hardly yet in shape to place cash orders. 
Railroad securities are offered in many instances, but 
it is the policy of railmakers to deal for cash. In this 
city an elevated railroad will be built at once at a cost 
of 24 million dols. 








LAUNCHES AND TRIAL TRIPS. 

Tuer steamship Olinda, which was launched from the 
yard of Messrs. James and George Thomson, Limited, 
Clydebank, early in August, went on Thursday, 15th 
inst., on her trial trip in the Firth of Clyde. The vessel 
has been built to the order of the Lloyd Brazileire, Rio 
de Janeiro, and is a sister ship to the S. Salvador, 
launched in June by the same firm. Her gross tonnage 
is 2020. The dimensions are: Length, 282 ft.; breadth, 
38 ft.; depth from main deck, 22 ft. Triple-expansion 
engines of 2500 horse-power have been supplied by the 
builders. In running the measured mile at Skelmorlie 
a mean speed of 14 knots was obtained. 





On the 17th inst. there was launched from the yard of 
the Sunderland Shipbuilding Company, Limited, a screw 
steamer named Empress of the Kast, built to the order 
of Messrs. Beyts, Craig, and Co., of London and Bombay. 
The length of the vessel is 343 ft.; breadth, 41 ft.; and 
depth of hold 27 ft. 6in. Accommodation is provided 
for thirty first-class passengers. The ship is lighted by 
electricity. The main engines are upon the tri-compound 
principle by the North-Eastern Marine Engineering 
Company, Wallsend, and have cylinders 234 in., 39 in., 
and 64 in. in diameter by 42 in. stroke, steam being sup- 
plied by two large steel boilers lotr poe | at a pressure of 
160 lb. per square inch. The vessel will carry about 4400 
tons and steam 10 knots. 





On Thursday, the 15th inst., the s.s. Remediv, buil by 
Messrs. Craig, Taylor, and Co., of Stockton-on-Tees, to 
the order of Messrs. Orders and Hardford, of Newport, 
Mon., and under the superintendence of Mr. Boddy, was 
taken to sea for her trial trip, which proved very satis- 
factory. The dimensions of the vessel are 245 ft. by 34 ft. 
by 17 ft.. Her engines, on the triple-expansion three- 
crank principle, are by Messrs. Blair and Co., Limited, 
Stockton, and have cylinders 17 in., 284 in., and 464 in. in 
diameter by 33 in. stroke. During the whole of the trip 
they worked very smoothly, the average speed being 9 
knots. 

On Thursday, Oct. 22, the steam trawler Canadian, which 
has been built by Messrs. Sir Raylton Dixon and Co. for the 
Gteat Grimsby Albion Steam Fishing Company, Limited, 
of Grimsby, took her trial from the Tees. Her leading 
dimensions are: Length over all, 103 ft.; breadth, 20 ft, 
5 in.; depth moulded, 11 ft. 8 in. The engines, which 
have been fitted by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, have cylinders 11 in. 
17 in., and 28 in, indiameter by 21 in. stroke, and worke 
with entire satisfaction. 


Messrs. R. and W. Hawthorn, Leslie, and Co , Limited, 
launched from theirshipyard at Hebburn, on Monday, 26th 
inst., a steel screw passenger steamer named the Grand 
Duke Constantine for the Odessa and Kershon trade. She 
has been built to the order of the Russian Steam Naviga- 
tion and vs Company. She is built to Lloyd’s 
highest class on the cellular double-bottom principle, and 
is 284 ft. by 37 ft. by 27 ft. 4 in., and will be fitted with 
triple-expansion engines from the company’s engine 
works at St. Peter’s, having cylinders 27 in., 44 in., and 
71 in., by 48 in. stroke, capable of attaining a high speed. 
She has accommodation for 100 first-class and 190 second- 
class passengers, as well as for emigrants. 





Messrs. Denny, Dumbarton, launched on the 21st inst. 
a steamer named the Ruahine, built for the foreign meat 
trade of the New Zealand Shipping Company. This 
vessel, while able to carry a much larger quantity of 





frozen meat than any other steamer in the trade, will 
have practically her whole ’tween decks free for wool and 
other cargo, and will further afford accommodation for 
about 110 saloon passengers. The Ruahine’s dimensions 
are 430 ft. by 50 ft. by 34 ft.6in. She has a cellular 
double bottom, capable of containing upwards of 1000 
tons of water ballast, and has two complete steel decks 
sheathed with wood, and over the citadel or promenade 
deck there is fitted a partial shade deck of light wood 
upon which the boats are stowed, thus leaving a perfectly 
free promenade for the first-class passengers. Electric 
light is fitted throughout the vessel. 


There was launched on Wednesday, the 21st inst., from 
the shipbuilding yard of Messrs. Robert Napier and Sons 
Govan, the Tewfik Rabbani, the first of three steel 
screw steamers of 2000 tons, built for the administration 
of the Khedival Steam Packet Company, and_ intended 
for passenger service between Alexandria and Constanti- 
nople. The dimensions are: Length, 300 ft.; breadth, 
37 ft.; depth, 26 ft. 3 in. Triple-expansion engines to 
propel the vessel at the rate of 16 knots an hour will 
“ supplied by the builders. 


On Wednesday, the 21st inst., there was launched from 
the yard of the Sunderland et Company, 
Limited, a steel screw steamer, built to the order of 
Mr. Robert Thorman, of Sunderland. The vessel is of 
the following dimensions: Length between perpendi- 
culars, 210 ft. ; breadth extreme, 30 ft. ; depth of hold to 
top of Lloyd’s floors, 15 ft. The machinery is by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, having cylinders 19 in., 31 in., and 51 in. 
in diameter by 33 in. stroke. Steam is supplied by a 
large boiler working at 160 lb. pressure. 


The steamer Glenfruin, of the Glen Line, of which 
Messrs. McGregor, Gow, and Co., London, are the 
managing owners, has just been converted to triple- 
expansion by the Wallsend Slipway and Engineering 
Company, Limited, and made her trial trip on October 12, 
when the working of the machinery and the results 
obtained were of a highly satisfactory character. This is 
the second vessel of a series of three which the Wallsend 
Slipway and Engineering Company are converting to 
triple-expansion to the order of the owners of the Glen 
Line, under the superintendence of Mr. W. C. Roberts. 
These vessels were originally fitted with compound 
engines, supplied by three large double-ended boilers, 
having eighteen furnaces inall. The cylinders have been 
replaced by a complete new series on the tandem triple- 
expansion principle, and the boiler space re-arranged 
to suit. In place of the original double-ended boilers, 
two large single-ended boilers with six furnaces have been 
fitted. These boilers have been designed to work with 
Howden’s complete system of forced draught with hot 
air, and on the trial trip referred to gave an ample supply 
of steam with a very moderate water pressure in the ash- 
pit. The power developed by the new machinery was 
upwards of 2000 indicated horse-power when running at 
67 revolutions, and the speed of the vessel in a double 
run over a long course of 104 knots, was 134 knots. By 
the conversion in question, and the use of a higher work- 
ing pressure, and the adoption of Howden’s system of 
forced draught to the boilers, a large saving in the space 
oceupied by the boilers and cross bunkers has been 
effected. A new cargo hold has been constructed in that 
nart of the ship originally occupied by the forward stoke- 
hold and forward cross bunker, and the result on the 
return of the first vessel from a voyage to China and back, 
shows that the vessel has easily maintained her original 
speed with considerably increased carrying capacity, and 
a marked reduction in the coal consumption. 





There was launched on the 21st inst., by Messrs. Hall, 
Russell, and Co., Aberdeen, a steel screw trawler of 
150 tons, fitted with compound surface-condensing engines 
of 60 horse-power, for Captain W. H. Brown, St. 
Andrew 8. 





Notwithstanding the highly successful nature of the 
trial that H.M.S. Apollo underwent on the 13th instant, 
the Admiralty have required another natural draught 
test on account of that run not extending over the full 
contract period of eight hours, the representatives of the 
contractors (Messrs. Earle’s Shipbuilding and Engineer- 
ing Company, Limited, Hull) being requested at the end 
of the fifth hour to ease down the engines, as, owing to 
the storm having increased so much, the navigating 
officers deemed it advisable to take the ship back to 
Sheerness. The machinery had worked so smoothly and 
a power in excess of that specified had been so easily 
maintained, that it was thought no further trial would be 
necessary, especially as the engines were on the followin 
Saturday tried under forced draught with equally g 
results, the contract horse-power of 9000 being then 
exceeded by 225 indicated horse-power at 138 revolutions, 
and with an air pressure in the stokeholds of 0.28 in., 
little more than one-half the air pressure allowed. On 
the 20th instant, however, she was again taken outside 
the Nore, when the full eight hours’ natural draught run 
was even more gratifying than the interrupted trip of the 

revious week ; for with an air pressure of only 0.3 in. 
eoninas 0.5 in. allowed), and running at an average of 
129 revolutions per minute, 7488 indicated horse-power 
was developed, or an excess beyond the guaranteed power 
of 488 indicated horse-power. The Apollo was subse- 
quently taken into Chatham for the purpose of being 
examined by the Admiralty officials prior to the machi- 
nery being finally taken over from the contractors. 

On Thursday, the 22nd inst., the s.s. Highland Glen, 
built by Messrs, Craig, Taylor, and Co., of Stockton-on- 














Tees, to the order of Messrs. Hugh Nelson and Co., 
Liverpool, was taken out to sea for her trial trip, which 
proved satisfactory. The dimensions of the vessel are: 
323 ft. by 41 ft. by 28 ft. 7in. She has been built for the 
dead meat trade, to spar deck rule, and is intended to 
carry 100,000 carcases. Engines on the triple-expansion 
three-crank system were supplied by Messrs. Westgarth, 
English, and Co., Middlesbrough. The cylinders are 
234 in., 374 in., and 60 in. in diameter by 42 in. stroke. 
Two large steel boilers supply steam at 160 lb. pressure. 
During the trial a speed of over 11 knots was maintained. 





The steamer s.s. Diamant has just been fitted with a 
new set of triple-expansion engines having cylinders 18 in. 
by 29 in. by 47 in. and 33 in. stroke, and two single-ended 
boilers 12 ft. in diameter by 10 ft. 6 in. long, with four 
Purves patent ribbed flues for 160lb. per square inch, 
and all the latest improvements in engine-room, in- 
cluding a Gilmour evaporator capable of making 10 
per cent. more feed than required for boilers when run- 
ning at full power. The vessel has also received a 
thorough overhaul throughout. On the 21st inst. she was 
taken down the Clyde for her speed and consumption 
trials, between the Cloch and Cumbrae Lights, which 
proved highly satisfactory to the builders, Messrs, Black- 
wood and Gordon, of Port-Glasgow, as well as to the 
entire satisfaction of Mr. J. A. Crompton, consulting 
engineer, Gracechurch-street, London, with whom the 
whole of this work has been intrusted by the owner, 
Herr Ch. Maller, of Christiania. The speed developed 
on a four hours’ run was 11.75 knots with indicated horse- 
power of 950 on a consumption well within the guarantee, 
viz., 1.5., no hitch of any kind occurring. 





On Thursday, the 22ndinst., Messrs. Day, Summers, and 
Co., Southampton, launched the Ruy Lowndes, which is 
the second of the twin-screw steamers they have built for 
the Brazilian trade. These vessels are 155 ft. long with 
a beam of 30 ft., and are fitted with triple-expansion 
engines of 80 horse-power nominal, the cylinders being 
9} in., 15in., and 25in. in diameter with a stroke of 
18 in., and there is one boiler 11 ft. 3 in. in diameter and 
10 ft. long, constructed for a working pressure of 160 lb. 
This machinery is expected to drive the vessel about 9 
knots loaded, which is considered sufficient speed for the 
trade in which they are to be employed. These vessels 
have been built to the order of Mr. James G. Bellamy, of 
Bloomfield House, New Broad-street, London. These 
vessels are intended to trade on the south coast of Brazil 
and are specially designed for that purpose, as when 
fully laden they will draw about 5 ft. of water, which will 
enable them to cross the bar south of Rio de Janeiro at 
all states of the tide. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on Saturday, the 24th inst., two steam trawlers of the 
following dimensions: Length over all, 103 ft. ; breadth, 
20 ft. 5in. ; depth moulded, 11 ft. 8in. The machinery 
will be titted by the North-Kastern Marine Engineering 
Company, Limited, of Sunderland, having cylinders 11 in., 
17 in., 28 in., by 21 in. stroke. 


The s.s. Craggs, 162 ft. by 26 ft. 5in. by 13 ft. 6in., 
built by Messrs. R. Craggs and Sons, Middlesbrough, for 
Mr. D. 8. Meier, Christiania, was taken out for trial trip 
on the 23rd inst. with satisfactory results, the speed 
attained being 10 knots. The engines have cylinders 
13 in., 21 in., and 34 in. in diameter by 24 in., and were 
constructed by Messrs. Westgarth, English, and Co., 
Middlesbrough. 





Coat IN THE Nortu or France.—The output of coal in 
the French department of the Nord last year was 5,134,774 
tons, as compared with 4,742,256 tons in 1889. The 
number of workpeople employed last year was 19,574 as 
compared with 17,864 in 1889. The average sale price 
last year was 9s. 3d. per ton, as compared with 7s. 5d. 
per ton in 1889. The amount paid in wages last year was 
1,014,996/., as compared with 823,740/. in 1889. 


Tur Iron AND STEEL InpustRY IN Cu1nA.—Mention 
has been made in many of the home and colonial papers 
of the decided movement now on foot to introduce into 
the Chinese empire the most approved appliances for the 
production of iron and steel, and at the present moment 
two large blast furnaces of the Cleveland type, capable 
of producing 100 tons of pig iron daily, with all the 
necessary appliances, are in course of construction on the 
slope of the Hamyang Hills —— the native city of 
Hankow. But this is not all, fora complete Bessemer 
plant is now on the way, including two 5-ton converters, 
with cupolas, cranes, blowing engines, &c., and added to 
this there is the entire pepe for a large rail mill as 
well as a plate and bar mill, with some twenty puddling 
furnaces. A foreign technical staff has been secured, 
and in the course of a few months the production of 
steel rails, soft steel for ship-plates, special metal for 
small arms as well as plates and bars, will have become 
an established fact, and will prove one more instance of 
the slow but sure progress of the intelligent Mongolian 
to bring to bear the latest scientific improvements in the 
varied industries of that immense empire. The works 
will cover some 20 acres of land, and the designs and 
execution of all the works forming this vast undertaking 
have been carried out by the Teesside Iron and Engine 
Works Company, Limited, of Middlesbrough, a firm 
who have made a speciality of such work, and have for 
many years had a large experience of the requirements of 
plants for iron or steel-producing purposes, as well as the 
improvements which have given the most satisfactory 
results, 
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AMERICAN CARS FOR THE SOUTH- 
EASTERN RAILWAY COMPANY. 

THE engravings on our two-page plate and on the 
preceding page illustrate some cars ordered for the 
South-Eastern Railway Company, and which are 
now being built by the Gilbert Car Manufacturing 
Company, of Troy, N.Y., and 28, St. Ermin’s Man- 
sions, Westminster. The cars form one train, com- 
posed of four drawing-room cars, one buffet car, 
and one baggage car. The length of each car over 
all is 51 ft. 34in., and the width over the roof cornices 
8ft.4}2in. The interior finish of the drawing-room 
cars is of antique quartered oak, and the ceilings of 
quartered oak veneers. In the main saloon there 
are fourteen seats which revolve on fixed pedestals, 
and adjoining the bulkheads are two single and 
one double fixed seat, providing accommodation for 
eighteen persons in all. All of these are covered 
with handsome tapestry. Separated from the main 
saloon by a bulkhead with a swinging door is a 
smoking room, finished in the same style as the main 
saloon, with the exception that the seats are fixed, and 
covered with embossed leather instead of tapestry. 
Several movable rattan chairs with leather cushions 
are also provided. A complete toilet room is placed 
in one corner of the smoking compartment. A ladies’ 
toilet room is placed at the opposite end of the car. 

The buffet car has at one end a buffet, fitted with a 
small oil stove and with the necessary provision for 
cooking utensils, &c. At the other end of the car is 
a toilet room and store cupboard for the use of the 
porter. The main saloon (separated from the toilet 
room by a bulkhead with a swinging door) is arranged 
for twenty-eight persons, The seats, which are fixed, 
are covered with heavy embossed leather, and pro- 
vision is made for attaching small tables between each 
pair of seats. The interior finish is of antique quar- 
tered oak, and the ceiling is of three-ply quartered oak 
veneers. 

All door and window sashes are of mahogany. The 
glass in doors and windows being of the best polished 
plate. The locks, racks, and other metal fixtures are 
of —— bronze. 

he cars will be supplied with automatic vacuum 
brakes by the Vacuum Brake Company, of London, 
and will, in addition, have the ordinary hand brakes. 
The trucks are of the usual American type, with four 
wheels, arranged to take the South-Eastern Railway 
Company’s standard wheels and axles. The couplers 
and buffers are of the ordinary English type. 

The cars will be heated throughout by means of the 
Baker heater, and are to be lighted by electricity, by 
means of secondary batteries, to be charged by the 
existing plant of the South-Eastern Railway Com- 


pany. 








INDUSTRIAL NOTES. 

A CONSIDERABLE deal of unrest is manifested in some 
branches of labour at the present moment, and were 
it not that a falling market has a sobering effect upon 
some of the more prominent leaders, this unrest might 
develop into more active manifestations. However, 
two strikes which have lasted for a lengthened period 
have ceased for the present, at any rate. The strike at 
Messrs. Samuda Brothers is now officially declared at 
anend, Sometime ago the Amalgamated Society of 
Engineers discontinued its allowance of strike pay, 
when in ordinary circumstances the strike should have 
ended, but the local strike committee kept on because 
of the outside help so liberally rendered. That help 
having been exhausted, the committee felt bound to 
recognise the inevitable and to wind up. the affairs. 
Though the strike was not on a large scale it absorbed 
a large sum of money, and there were dangers at one 
time of its spreading over London. The other strike 
which may be said to have terminated, is that of the 
carpenters and joiners, which has more or less affected 
the whole of the building trades of the metropolis. It 
is estimated that the total cost of this strike is about 
50,000/., besides the enormous losses in wages. The 
other branches of the building trades, if not totally 
averse to the strike, were at least opposed to it, or 
only coldly supported it. Latterly, however, they 
more or less countenanced it, and assisted with dona- 
tions and subscriptions. The final result is not yet 
known, as the whole question was submitted to arbi- 
tration, with the understanding that both parties 
would abide by the award when given, and Coa 
carry out the conditions. 





The engineering trades throughout Lancashire mani- 
fest very little change, but the tendency is constantly 
towards a slackening off in most branches. Most of 
the leading firms are still kept fully engaged upon 
work in hand, and many of them report a fair amount 
of new work coming forward, but generally there 
is a continued contraction in the weight of new 
work, with the prospect of lessened activity. The in- 


crease in the number of men out of work is gradual, 
but too sure, for the indication seems to be that the 
number will be largely increasedere the winter quarter 





is entered upon. The iron market is not marked by 
much animation, only a very limited business being 
done; but as the manufacturers are well supplied with 
orders for the present, there are no indications of any 
serious decline in prices, in fact they are firm at the 
recent rates. If any complaint be heard at present it 
is that deliveries fall short of the demand, but this may 
be only in certain cases and for special goods. No 
serious complications have arisen in the Lancashire 
districts in connection with the overtime question as 

et; but if the contest on the north-east coast should 
tel acute, and extend to other districts, Lanca- 
shire will feel the impulse as quickly as most counties. 
At the head-quarters of the Lancashire unions the 
feeling seems to be that employers should be allowed 
some latitudeas regards repairs, and in some cases of 
pressing orders which have to be completed within a 
very short time, but that overtime should be dis- 
couraged in connection with new work generally. 
The men are not all favourable to severe restriction 
in this respect, and it is not a little strange that the 
ardour of the opponents of overtime has become quick- 
ened, when the pressure has passed away. 





In the Cleveland district trade is a little more 
prosperous, though the workmen engaged in the iron and 
steel industries are puzzled to understand why it is that 
sales ave effected below manufacturers’ prices. They 
continually revert to this, and demand legislation to 
stop ‘“‘ gambling in warrants.” At the Eston Steel 
Works matters look a little brighter, some fresh 
orders have been coming in, and the men anticipate 
that they will be able to work full time ere long. It 
appears that the new manager thought some changes 
in certain rates were needed, but the secretary of the 
Tron and Steel Workers’ Association paid him a visit, 
and represented that no such changes could be made 
during the current year under the sliding scale. The 
interview was friendly, and ended satisfactorily ; but 
other changes are proposed which the men welcome, 
namely, the ‘‘doing away with sub-contracting,” which 
the men term ‘‘ sweating.” Such changes in policy 
and methods can only be effected slowly and by de- 
grees, inasmuch as sub-contracting lessens direct super- 
vision by the manager, the sub-contractor being in the 
position of a responsible foreman, and something more. 
Of course, there are evils in connection with such a 
system, but it is not wholly an evil, as even the men 
ofttimes declare. The voting of the ironstone miners 
and quarrymen on the question of wages has been coin- 

leted, but the figures are not yet known. They will 

e laid before the joint meeting of the employers and 
representatives of the workmen in the course of a few 
days. The Tuthill limestone quarrymen are under 
notices of a reduction of 10 per cent. At the recent 
meeting of the manager and the men’s representatives, 
the former agreed to lessen the reduction by one-half, 
but the men declare they will resist a 5 per cent. re- 
duction, as they contend that there is no reason for any 
such demand. 





In the Sheffield and Rotherham district it is com- 
plained that the improvement in the condition of 
trade only develops very slowly, and some even go so 
far as to say that there is very little improvement at 
all. However, the railway branches of the trade in 
the district are very active, and there is a good demand 
for Bessemer steel for this kind of work. Crucible 
steel is not, however, in good demand, orders being 
very scarce. This is due to the falling off in the 
demand for foreign markets, especially from China, 
India, and Russia, At the rolling mills and forges 
business is very quiet, in many cases the men are on 
short time, only starting on Tuesday morning. The 
file trade is slackening off also, several of the smaller 
firms being only able to keep the men partially em- 
ployed. The agents of Sheffield firms complain of the 
scarcity of orders from London, few being given, and 
those for only small amounts. Labour movements are 
very quiet in the district, no serious dispute existing 
in any of the local industries. May the peace that 
prevails be long continued. 


The threatened dispute in the shipbuilding trade has 
been narrowed down, but, it is feared, is not averted. 
At the conference of employers and representatives of 
the men held at Sunderland, the former agreed to 
withdraw the notices of 5 per cent. reduction in so 
far as time workers are concerned, but adhered to the 
demand of a reduction of 5 per cent. on piece-work 
prices. The men seemed indisposed to agree to those 
terms, and consequently a general strike is now feared. 
It would be most disastrous if this strike should take 
place concurrently with the strike on the overtime 
question, as the whole trade of the Tyne, Wear, and 
Tees would be thrown into confusion thereby. 

The overtime question, it is feared, will develop into 
an extended conflict. As stated last week in ‘‘ In- 
dustrial Notes,” the men who struck at the Elswick 
works returned to work pending negotiations. But 
further complications arose, with the result that the 
employers determined to reduce their establishments 
to the extent of 25 per cent. This decision of the em- 


loyers to discharge one-fourth of the men led the 
joint committee of the engineering trades to determine 
to call out the other three-fourths, and the notices 
were given on Monday last. Where notices are 
not required the men are to cease work. The dis- 

ute is most unfortunate from all points of view. 

vertime, as a system, isa mistake from every point of 
view, commercial, industrial, social, and moral. But 
the necessities of trade sometimes require overtime 
to be worked.? It is easy to discriminate between 
‘* sytematic overtime ” and occasional overtime emer- 
gency. The latter is a matter capable of arrangement 
on reasonable terms, or should be if both parties are 
fair-minded. There ought not to be any severe fric- 
tion about it on either side. But systematic overtime, 
worked in the face of the apparently almost universal 
demand for shorter hours, is an anachronism. If the 
men favour it, then their plea for short hours is little 
less than hypocrisy. If employers insist upon it, they 
increase the cost of production by the loss of energy 
at work. Ona spurt men will throw energy into the 
work so performed, but when overtime becomes 
general, day after day, and week after week, even the 
most active and willing hands yield to the strain. 
Surely some reasonable solution of this question can 
be suggested. 





The dockers’ strike at the Hermitage and Carron 
wharves is in a peculiar position ; it can scarcely be 
said to have terminated, and yet it is practically de- 
funct. This strike has developed more than the usual 
crop of peculiarities, new departures, and develop- 
ments with which the public have become familar in 
connection with the more recent labour unions, It 
was the very first outcome of the grand, brand-new 
labour federation, formed and publicly announced a 
few weeks ago. Most of the shipping and riverside 
unions agreed to federate, and to take joint action in 
case of a dispute. This dispute immediately occurred ; 
then there was hesitancy on the part of two im- 
portant bodies to engage init. One finally decided to 
join in the ‘‘ block ” of the wharves, but as the other 
union was still undecided, the first threatened to 
withdraw the block. During the negotiations the 
block was partially removed, work being resumed. 
Further threats of extended action were not realised, 
and gradually the places of the men on strike were 
filled. The much-vaunted federation of riverside 
unions utterly failed to fulfil the conditions laid down 
in the federation rules, with the result that the leaders 
disagreed, and the men became demoralised. Still 
the strike did not end. The chief organiser has de- 
clared that the strike committee’s policy is ‘‘no 
surrender,” strike pay being even increased by 5s. per 
man on last Saturday. On that day a rather serious 
conflict took place between the union and non-union 
men; some of the latter, it is asserted, were badly 
treated in the affray. 





The ‘‘ legal nine hours question” has got into a some- 
what tangled condition, over the resolution of the 
recent Trades Union Congress. In the maneuvring 
to get the resolution passed the words “ eight hours” 
were omitted. The form in which it appears in the 
official report is as follows: ‘‘ That legislation regu- 
lating the hours of labour shall be enforced on all 
trades and occupations, save where a majority of the 
organised members of any trade or occupation protest 
by a ballot vote against the same.” A wordy war is 
now raging in all the ‘‘ labour papers,” and wherever 
also letters can be inserted, and also on the platform, 
and at meetings of the unions, as to what was intended 
by the resolution. The epithets used in some cases 
have more force than elegance. The Parliamentary 
Committee are likely to have an unpleasant time of it. 


— 


The miners are expressing their views in all the 
mining constituencies, and candidates are heckled, cr 
threatened, as the case may be. It certainly looks as 
though a strong contingent of eight hours men will be 
in the next Parliament, in so far as pledges go. 
Whether legislation will follow is quite another 
matter. Other questions will elbow that particular 
question out of the way to some extent, but if the 
ballot should give one of its supporters an early good 
place, the division list will be closely scrutinised by 
the voters in each constituency. 

The movement for the regulation of the hours of 
railway men by Act of Parliament is making —— 
by the mere weight of evidence which is being hrovght 
to light as regards the long hours of men in respon- 
sible positions, where life is at stake. The danger to 
life isa strong argument, especially where negotiations 
and unionism have failed to restrict the hours within 
reasonable limits. If the railway companies were wise 
they would make such concessions as would render 
legislation unnecessary, in their own interest, as well es 
that of the public. 

The eight-hour day has been settled and ratified hy 
the representatives of the employers and workpeople 
in the bookbinding trade. About seventy firms have 





entered into the arrangement, cmploying about 5000 
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persons. The eight-hour system will commence with 
the new year. Some branches of the trade not work- | agents and officials. Now, however, the men will be 
ing under exactly the same conditions are being nego- | entitled to strike pay, and, therefore, the strike may 
tiated with, so that all may be placed upon the same extend rather rapidly, unless some arrangement can be 
footing. | speedily effected. 

The crisis in the Parliament of New South Wales; The strike of miners at Newstead Colliery, after 
over the eight hours question does not appear likely to | lasting twenty-four weeks, has been satisfactorily 
benefit the ‘‘labour party,” for some of the new | arranged, a price list having been agreed upon 
ministers are strongly and sternly opposed to the | between the manager and the agent of the union, 
tactics of the labour members. The latter do not} which was accepted by the men. In consequence of 
seem quite to know what to do, as they have abstained | the support given to the men on strike by other dis- 
from declaring their policy. The threat of a dissolu- | tricts, they have resolved to be equally generous to the 
tion is being held over their heads, in case they press | Derbyshire men in their contest again non-unionists. 
their claims unduly. The Carron dispute continues, and it seems that it 
has been productive of other disputes at the pits in 

A great labour federation has just been launched in | Stirlingshire. The men say that some of these dis- 
the north of England, ig some 150,000 | putes have been forced upon them in order to prevent 
members, so it is stated. It is called the Northern subscriptions being sent to the Carron men. But this 
Counties Federation of Trade and Labour Unions. One is hardly tenable. The fact is very little has been 
is inclined to ask what has become of the numerous | subscribed towards the Carron pit’s dispute. 


follow suit, and have only been restrained by the 














HYDRAULIC TESTS OF LAP-WELDED IRON PIPES. 


cases the pipes have been strengthened by hoops or by 
winding round them steel, or wires of copper or alloy ; 
while in other instances the pipes have been made with 
wrought iron or steel plates with rivetted joints. The re- 
sults have been variable. Aswe mentioned in describing 
the new Isle of Man steamer Tynwald in a recent issue 
(page 155 ante), Mr. Andrew Laing, the engineering 
director of the Fairfield Shipbuilding and Engi- 
neering Company, has been devoting much atten- 
tion to the question lately, and decided to adopt lap- 
welded steam pipes in that vessel, and also in the 
Welsh paddle steamer St. Tudno. <A few tests satis- 
fied him of the reliability of the lap-welded pipes, and 
enabled him to recommend the clients of the Fairfield 
Company to adopt them in these steamers, but with the 
commendable desire to aid the profession he made 
elaborate tests, and the results form a valuable 
contribution to the question. The pipes used in the 
tests, as also those fitted into the Tynwald and St. 
Tudno, were made by Messrs. A. and J. Stewart, and 








TABLE I.—Pirr 11} 1n. Bore; Merat 33 1n. THIck. 


































































































| 
——— ———_——— | Fig.2. ‘ 
Gauge . 
Pressure, Daan. | eee os ee eee! 
pe Pecalene ian | 
Ib. H 
400 No movement. B | 
600 ; 99 ” , 
800 | i» # hs 
1000 AtoA page x 2; in. 
1200 | No further movement. BLE II.—Prp N. : . Bi 
1400 | Change barely perceptible A to A and B to B, Lame — = : ace bes bssnie = isin _—_—____—____— 
1620 | No further movement. : 
1820 Centre circumferential just showing difference on line A to A 4, in. || Gauge REMARKS 
2020 No further movement. Pressure. | : 
2205 AtoA y,in., BtoB ;4in., C toC perceptible change, no circumferential change. _ 
2400 | Ato A, in., Bto B ys in., C toC , in. circumferential ; at centre of length ,4 in. | Ib. 
2500 | No further change visible. | 400 No movement. No leakage. 
About | Joint at flange began toleak, relieved pressure to tighten up joint, tested marks and 800 ” ” 
2300 | found longitudinal marks had returned to original position, centre circumferential 1200 | ~ 80 
| marks still appeared to retain extension. 1600 | ” , ” 
3100 | Pipe burst with loud report and split at edge of weld from flange to flange. 2000 | A to A perceptible, more also B to B and at the centre circumferential mark. One of 
\ the joints leaked at this pressure, and the pressure was relieved, when the pipe 
meat | returned to its original measurements. 
2500 | Ato A extension ,; in., B to B extension ,), in., o:ntre circumferential mark same as at 
About | 2000lb. 
TABLE III.—Test Pieces Cut rrom Pires 11} 1. Bore; Metat }$ iy. THIcK. 2800 | Pipe burst with sharp report. 
| g 4 Extension ae 
, Ps | & | hel era ee cs TABLE IV.—Test Pieces Cut rrom Prk 8 1x. Bore; Mkrat ;' IN. THICK. 
s 3 = 2 ‘a REMARKS, Saas idmaaamaia eae 
=| & a a EI | ag | Per | Per So ; a F 
E 3 2 2 = 5S Cent. in Cent.in} 8. = P Extersion. ef 
2| & = < < |e” | Sin. | 5 in. a? : g | g 3" g3 
—- ——- Se ee eee ae eS 4 ais ‘a REMARKS, 
1| 905 | 1.84] .523| 127 | 242, 60 | 6.25 | .37x1.34| Broke atone end outsidesin.| 2/ 2 | ¢ | 5 | 3 | _3 Per | Per. ee — 
| | _ mark crystalline fracture. Se | Se ey 3 &= Cent. in Cent. in) 8. 
2| .895 | 1.34] .523 | 128 | 24.47 7.0 7.5 -37X 1,32 | Crystalline fracture. i| wm Ft e qi4 eo” | 8 in. 5 in. a? 
3 | .4t 1.34 | .589 | 14.5) 246 7.0 7.5 .43 x 1.32 | Crystalline fracture ; this test || —— |———| | ——| —__ -— 
| | } contained weld longitudi- || 1 | .26 | 1.34 | 348 | 6.45 | 18.5 3.0 3.7 | .26x1.34 , Broke at one end close to 8 in. 
| | | nally. p 1 | mark at smallest sectiun. 
4 | .405 | 1.34] .540 124) 23.0) 5.5 6.5 .38x 1.31} Broke outside marks, crystal- || 3 | 1.34 | .492 | 7.4 18.4 Pr - aa 2-in. pull of same piece to test 
| line fracture. | | _ weld, broke at weld. 
The above tests are with the reed of the iron and longitudinally of the pipe. 2) 8 11.34 ' 4026 7.0 | 17.4 3.0 3.7 | .28x1.34 © Broke in middle at weld. 
5| .4 | 1.341 588] .. -» | 80 | 25 |.4x184 | Result of tonnage not ob- The above tests are circumferentially of the pipe and across the weld. 
| | | | | tained. 3 .26 | 1.34 | .348 81 | 23.2) 18.0 22.5  .22x1.24 | Broke near one end 
6 | .4 1.34 | .586 | 10.15 13.93, 2.0 | 25 | oe Test laminated through mid- 4 .29 | 1.34 | .388 | 865 | 223 14.0 15.0  .25x1.25 | This piece contained longi- 
| | | dle crystalline. | | | | tudinal section of weld. 
7 | .41 1.34 | .519 | 11.7 | 21.3 2.0 | 2.5 | .4x1.84 | Crystalline fracture. 5 .81 | 1.84 | 415 9.4 22.6 15.0 16,25  .27« 1.25 
8} .405 | 1.34 | 542 — 20.5 25 | 2.5 | ‘ _— broke at one 6 .29 | 1.34 , .388 9.10} 23.4 15.0 16.25 .25x1.27 | Slightly crystalline and traces 








end. 
Nos. 5 to 8 are across the reed of the iron and circumferentially of the pipe. il 





of lamination. 


Tests 3 to 6 are longitudinal of the pipe and with the reed of the iron. 





federations started within the last two or three years.| The miners of Durham have just laid the foundation | 
Some survive, but many are defunct, | stone of another miners’ hall at the Bolden Colliery. 
| The hall will be used for educational purposes, as well 
The dispute at the Pendlebury pits of Messrs. | as trade purposes. 
Andrew Knowles and Sons has entered upon anun-| In the Yorkshire district the men are accepting the 
necessarily acute stage. An interview was arranged settlements effected by their agents in a kindly spirit, 
to take place at the company’s offices, and four of the even where in some cases they complain of the conces- | 
men on strike met the managing director, the general sions being too small. At the Carlton Main some 
manager, and the manager at the Pendlebury pit. The matters in dispute were considered at a mutual inter- 
men desired that the local agent should be admitted, view, which will probably end ina satisfactory arrange- 
this the employers refused. Unfortunately the inter- ment. 
view was abortive, not only by not coming to terms, but | In most of theother coalfields labour questions are) 
by the development of irritation by the remarks made. | fairly quiet, the disputes being of a technical cha- 
The dispute itself does not appear to be a very|racter. There is, however, talk of an advance bein 
serious one, it is over what is technically called pack- | demanded in some cases, but matters have not pets. 





ing ; but the irritation is so great that a long strike | into a strike. In one case the men claim a consider- | 


is threatened unless some friendly mediator intervene. | able advance, but before a strike is entered upon the 


It might be very unwise, foolish even, on the part of | 
employers to refuse to meet the agent of the men; 
but it is still more unwise and foolish to attempt to | 
compel an employer to meet a particular man. In all | 
such cases it is better to regard such attendances 
of agents as matters of courtesy, unless agreed to 
mutually at boards of conciliation. 

The Dearbyshire Miners’ Union has resolved that the 
members shall not work with non-union men, and it is | 
feared that an extended strike will result therefrom | 
all over the county. Theagitation has been going on 
for some time, and when the decision was arrived at | 
the men were ready to strike in some instances. At 
the Blackshale and Tapton collieries of the Tilsley | 
Colliery Company the men struck last week, more 
than 600 men and boys being thus thrown idle. At) 
other collieries in Derbyshire the men are anxious to 





federation will have to be consulted. The president | 
of the Forest of Dean Labour Association has qualified 


Clydesdale, Limited, Glasgow, the well-known tube 
makers, who afforded Mr. Laing every facility in 
carrying out his investigations. 

The engraving on the next page (Fig. 1) shows 
the method of applying the hydraulic pressure 
tests. A flange, about 24 in. thick, was screwed 
on to each end of the pipe to be tested, a recess 
being cut in this flange into which the pipe was 
fitted to form a thoroughly water-tight joint. To 
these flanges again there was fixed blind flanges with 


| close pitched bolts. Into one of the blind flanges the 


~ from the test pump was screwed and in the other 
lind flange a small hole was bored close to the top of 
the pipe, so that air could be discharged from the 
water in the pipe before the bursting pressure was 
applied, the hole being afterwards closed up. The 
hand test pump and its connections, and the pressu.e 
gauge, as shown in the engraving, were of the usual 
type. The engraving is taken after the pipe burst at 


as a manager. an hydraulic pressure of 3100 lb. to the square inch. 
| The results, for which we are indebted to Mr. Laing, 


| are very interesting. The Tables give all the details, 
TESTS OF LAP-WELDED STEAM PIPES. so that it is scarcely necessary to enlarge on these. 
SrncE the introduction of triple and quadruple-| Tables I. and II. indicate the effect on pipes of two 
expansion engines, and the consequent use of high-| different sizes of various pressures up to the bursting 
pressure steam, there has been many accidents, occa-| point. Fig. 2 shows where the measurements of the 
sionally with disastrous results, owing to the bursting | pipes were taken to ascertain the extent of movement. 
of copper pipes, and subsequent investigation of the| After the pipes were burst test pieces were cut from 
pipes has shown that this was due not infrequently to them as indicated on Fig. 1, some circumferentially 
defective brazing or to unreliable copper, which at the and some longitudinally, then straightened under heat 
higher temperatures loses much of its tensile strength. | and prepared for testing. The results of the tests are 
As a result of these accidents many suggestions have given in Tables III. and IV. Figs. 3 and 4 show the 
been made and many devices tried with the view of positions from which the various parts were cut. 
minimising if not cf overcoming the danger. Insome| Other tests were also made, and the results are 
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TESTS OF LAP-WELDED STEAM PIPES. 




















given in Table V. Pieces were cut from ordinary 
stock pipes and prepared for testing. The pieces 
were Ss nd both when hot and cold, and the results 
show that there was really no difference in strength 
between the hot and cold pipes. The difference in 
strength between the solid plate and the weld was 
found to be very small. These tests were made in 
an ordinary testing machine. Sections of pipes (Fig. 5) 
show the position of the various parts tested. 





SOUTH AFRICAN NOTES. 

Tur splendid port of St. John’s at the mouth of the 
Umzimvubu River (Seacow) is shortly to be furnished 
with a railway on the Festiniog and Darjeeling model, 
which will extend to Maclear on the border of Basuto- 
land for about 120 miles. It may later on go to Blem- 
fontein, O.T.S., serving a rich mineral and wheat 
country. Sir H. Loch on his tour through the Transkei 
to Natal, recently visited St. John’s and its famed 
‘* gates” or cliffs, Mount Thesiger and Sullivan, 1200 ft. 
high. 





The wreck s.s. Wallarah has nearly disappeared on the 
rough shore of Dassen Island, where a lighthouse is at last 
being begun, after the loss of several fine steamers, in- 
cluding the Windsor Castle and Ashleigh Brooke. Since 
the Wallarah broke up another large vessel touched the 
same reef, but fortunately backed off, not much the worse, 
and proceeded to Table Bay. The masters of these luck- 
less ships were deluded by the light of a kiln. 





Our readers will know that twenty-five Baldwin locomo- 
tives have recently been delivered at Sydney, and will be 
tested against an equal batch from Gorton Works, Man- 
chester. The same Philadelphia makers have also supplied 
a brace of six-coupled bogies to the Cape Government, 
which are working near the Orange River, so far effec- 
tively. Mr. Crawford, their erector, has just come to 
Scotland en route to the Quaker City, and has also started 
several small locomotives at Jaffa for the Jerusalem line. 


The Free State Railway towards the Vaal River at 
Viljeeus Drift is making rapid progress, the contractors, 
Scrimgeour Brothers, being also the builders of a large 
steel fcidge over the Caledon, the work coming from 
Belgium. 

The coal from Viljceus Drift enjoys the repute of bein 
the best yet found in Africa, and when reached by rai 
the output is expected to be very large. 

At the Gouritz River, near Mossel Bay, Messrs. 
Handyside and Co., Derby, are erecting a bridge of steel 
and iron after designs by Sir B. Baker, London, at a cost 
of 30,0007. The same firm built the famous Blancokrantz 
Viaduct over the Kowie Gorge, Port Alfred Railway, and 
their bridges in Australia are well known. More canti- 
lever constructions in South Africa will probably follow, 
bridges being urgently needed in the Cape Colony. 





Dredging at the Kaffrarian port has been very suc- 
cessful, proving that the views of the inhabitants, more 
than adecade ago, were correct, when they repeatedly 
urged the Government and the engineer to obtain adjuncts 
accessory to the sea walls, which never improved the 
scour of the small River Buffalo, and have failed to 
realise any of the predictions of the constructors, The 
s.8. Strathallan, drawing 18 ft. 8 in., recently crossed the 
bar, and discharged at the wharf, where six sailing 
vessel were moored. 





At Cape Town 2 lb. weight of gold is on view from the 
newly opened field lying between Prince Albert-road 
and Fraserburg-road Station, about 250 miles north of 
the capital. It is said that M. Gillet, the chief exploiteur, 
offers 10,0007. for a large farm in the auriferous area, and 
confidence is growing. At present the finds are chiefly 
alluvial, but crushing has commenced hopefully, and pro- 
visions are cheap and abundant. 


The last Cape mail reports the finding of an 81-carat 
stone, at the newly opened Wesselton Mine, near Kim- 
berley, and the diamoniferous area appears to be extend- 
ing, the mines in the Free State yielding good returns, 





TABLE V.—TensiLx Tests oF Preces Cut rrom LAp-WELDED IRon Stream Pipes. Hot Tests HEATED 
IN MELTING Tin, 



































| | Stress Elongation | 
Mark. | Section. | Area. a oe REMARKS. 
| Inch. In Per | 
| 6In. | Cent, | 
s | tons in. | 
Teen) ( 1.51.26 | .392 | 6.9 17.6 ts 2.6  /Tested cold. Machined. Slight flaw 
W.X.C.22 | Weld across centre. | 1-5 X.25 | 875 | 7.6 20.0 —_ £ | 4.166 | ,, hot. ii fe 
wx oa) iT 1.5 x.26 | .390| 665 | 17.06 mo ke. | Sepire Pie ey ad es 
21 q ; | 1.5 X.26 | .890) 7.1 18.2 4 4.166 | ,, cold. es ood. 
22 ae er of pipe without Ieseeoee | 392 | 7.1 18.11 y's 3.12 | 4, hot. = Slight flaw 
we 18.95 | | 
23 \ 1.51x.26 | .892 | 7.8 19.8 } 3 | 4.166 ee he ‘3 Fe 
w<08) 11.5 x.205] 442] 9.0 20.35 Ye | 520 | ,, cold. i hi 
W.X.C.33woss sosces contre | 1.5 x.22| 88 | 7.2 21.8 |e 4 | 4.166] ,, hot. - Good. 
W.X.C.38 | 1.5 x.81 | 465 | 9.1 19.56 > + | 4.166 he ‘s Slight flaw 
aes (| 15 x.29 | .435 | 8.0 18.68 4 | 4166 | » cold. ,, 
32 wed of pipe without } | 1.51x.31 | -468 | 8.7 18.59 4 4.166 | ,, hot. oe “ 
Ww 19.18 
ae ( 1.51 x.295 445 | 8.8 19.77 fl BBBR I Gs Gi 3 . 
»X.C. : 11.5 x.22] . 6.45 19.54 4 | 4.166 | cold, : “ 
WX.c.2 } Weld rend centre | 1.5 x.27 | 1405 | 84 | 20.74 % 520 | 2 hot. : Me 
4! — way of pipe nani 1.5 x.30 | .450 | 9.7 21.5 8 | 625 | ,, cold Pa Good. 
a, 15 xa 42 | 9.775 $0.27 Ys 5.20 » hot. ms 
7.X.C. . fj} 1.5 x.22 | .88 | 8.75 4.75 yy | (5.20 cold. : ; 
Wx-G.52 } Weld eoross centre) | 1'5 x.28 | .845| 8.0 | 23.18 i 4.166 | |) hot. Re Slight’ flaw. 
61 ; ee way of pipe without { 1.5 x.23 .345 | 9.2 26.6 § 10.9 | ,, cold. Pe “ 
52f weld (/15 x.283 | .345| 7.5 21.71 i 4.166 | ,, hot. us Me 
W.X.C.7, Weld across centre —..| 1.51x.22 | .382 | 7.4 22.28 jz | 4.68 ae ai . Good 
pe a of pipe without § | preg el = . = H on i pong Not machined. __,, 
7 i ° . F 925 Ze § | 6 . ot. . . 
8') Long way of pipe with reed f 1.5 X.29 | 1435 | 10.1 23.21 33 «| «15.62 cold re 
82) of iron ¢' 1.5 x.29 |) .485 | 12.6 28.9 $ 14.59 » hot. a a 





Fine stones are also frequently found at the Heilbron | worth, by Major-General Carey, R.E., with respect to an 
Vaal River Diggings. At the recent meeting at De | application for sanction to borrow 5000. for sewerage 
Beer’s, Kimberley, Mr. Barnatospoke at length, reporting | and sewage disposal purposes. Mr. W. H. Radford, of 
a position of confidence and prosperity to the company. | Nottingham, is the engineer for the scheme, and he ex- 
- ¢ plained the plans. It is proposed to construct new pipe 
The contractors for the Silafi Railway of 140 miles, re- | sewers to deliver the sewage by gravitation to the sewage 
cently proceeded from Delagoa Bay to commence opera- | disposal site, where it would be pumped a lift of about 
tions in the Zontfonsberg district, Transvaal. Baron | 12 ft., and purified by broad irrigation on eight acres of 
pe pecan of Paris, has visited the route to be traversed, | suitable land. —_— 
and the mining engineer, M. Porcheron, has followed| New Sovura WALES GOVERNMENT Raitways.—The total 
him to France, from Pretoria, to invite support to the | quantity of merchandise of all descriptions dealt with last 
enterprise. | year upon the New South Wales Government railways 
aggregated 560,000 tons, the carriage of which yielded 














The s.s. Induna Rennie, coaster, has landed at Algoa 
Bay 800 tons Natal coal for the Railway Department, and 
it is reported that boring for coal near Port Elizabeth, in 
the Alexandria districts, is proceeding under the direction 
of Mr. Caldwell, who has mined in Australia. The pro- 
perty lies a few miles off the railway to Kimberley, and 
there are good signs of a carboniferous deposit, which may 
be of great value to the port. 








BELGIAN Brigetres.—In the first eight months of this 
year Belgium exported 237,152 tons of briquettes. The 
corresponding exports in the corresponding period of | 
1890 were 204,986 tons; and inthe corresponding period | 
of 1889, 224,669 tons. The largest deliveries to any one | 
country were made to France, viz., 123,773 tons in the 
first eight months of 1891, 141,534 tons in the first eight 
— of 1890, and 131,755 tons in the first eight months | 
0 j 

KercwortH Srwerace.—A Local Government Board | 
inquiry was held on Wednesday, the 21st inst., at Keg- | 





a revenue of 420,000/. Included in such freight were 
403,000 bales of wool. Provision has now been made for 
the bulk of this traffic to be managed at Darling Harbour, 
and to enable this to be done, a shed which incloses a con- 
siderable area has been erected on a site south-west of 
Pyrmont Bridge. The annual report of the New South 

ales Railway Commissioners shows that the progress 
of the railways and tramways during the past twelve 
months has been satisfactory in every way. The value 
of the property has been considerably enhanced out of 
working expenses, the facilities to the public and 
the comfort afforded in travelling have been in- 
creased, and the net return to the colonial treasury, 
after paying working expenses, has also been largely 
augmented. The general money result was as follows: 
Total traffic, railways and tramways, 3,267,671/.; total 
expenditure, railways and tramways, 2,071,050/.; net 
rofit, 1,196,221/.; being an increase in net profit over 
ast year of 184,081/., and making an accumulated in- 
crease in net profits paid into the colonial treasury during 
the past three years of 782,999/, ‘ 











Oct. 30, 1891. ] 


ENGINEERING. 


521 








‘*ENGINEERING” ILLUSTRATED PATENT 
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ComPiIteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the ification Drawings is stated 
tn each case after the price; w none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 


hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. ER LACK, Esq. 

The date of the advertisement of the eptance of a@ com: 
} abstract, unless the 


ye ary pa is, tn each case, given after t 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 

16,462. S. Robinson, London. Steam Engines. [8d. 
11 Figs.) October 16, 1890.—This invention has reference to 
steam engines, which have three cylinders of equal capacity, such 
as described in the Patent Specification No. 7748 of 1889, when 
such engines have only one slide valve which controls the supply 
of live steam to one end of each of two cylinders alternately ; the 
passage of retained steam from those cylinders to the opposite 
ends of same and to the third cylinder ; and the passage of the 
steam from the third cylinder tothe exhaust. Only one eccentric 
f is employed for operating the slide valve H to work the 
engine forward or the reverse. The shaft c on which the 




















eccentric works has a flanged bush d on which the eccen- 
tric is mounted so as to be capable of being moved thereon 
to enable the engine to be worked either way. The bush hasa 
slot g, the ends of which come in contact with a stud h let into 
the shaft, the bush being allowed to move thereon so far as the 
slot willallow. The eccentric strap has two arms 7, 7 connected 
by rods p, q to the opposite arms of a lever 7, whose fulcrum, 
which is on the weigh shaft s, is nearer one end than the other. 
The shorter arm of the lever operates the valve spindle v through 
alink w. This arrangement has the effect of producing the irre- 
gular movement of the valve spindle and valve. (Accepted Sep- 
tember 23, 1891). 


17,874, W. Miersch, Frankfort-on-Maine. Valve 
Mechanism, [lld. 5 Figs.) November 6, 1890.—This inven- 
tion relates to valve mechanism specially applicable to hydraulie 
motors but also to steam engines. A valve box A on each side of the 
cylinder communicates by passages ¢ with the cylinder. The water 
under pressure enters at a into the valve box, which communicates 
at al with thechamber B. A lining A' in the valve box communi- 
cates by passages e! with the passage ¢, and through the opening B! 
with the chamber B. The lining A' contains the piston valve K, 
which seats upon the seating *, and which separates the passages « 
anda!, Thespring F urges the valve away from itsseat. A lining 
cover A? has a passage c having a valve seat cl, which admits the 
pressure water into the lining Al. A spindle S, with coned end 
forming a valve ground on the seat cl, carries a piston 8! against 
which presses the spring F. The space containing the spring F! 
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communicates by a passage b with the presgure water, and conse- 
quently the spindle S is pressed against the seat cl both by the 
pigs F! and by the differential pressure on the piston S!. At 
the forward stroke of the piston the water in the chamber B will 
pass through channels el and ¢ into the space behind the piston. 
At about half-stroke the valve spindle S will be slightly raised 
from the seat c' by the eccentric E, and the pressure water will 
pass through the passage ¢ and force the piston valve K against 
its seat k!, and will also an through passages e, e' into the 
cylinder, doing work. When the valve c! is again closed, the 
spring F will again force the valve K open, thereby putting the 
cylinder again in communication with the water chamber B, so 
that water will either pass from the latter into the cylinder or 
from the cylinder into the chamber according to the direction in 
which the piston is moving. (Accepted September 23, 1891). 


18,701. T. and W. H. Smith and W. Eastwood, 
Bradford. Steam Engine Governors. (8d. 4 Figs.] 
November 19, 1890.—The valve eccentric C ismounted on a loose 
block D on the flywheel shaft B, the block acting as a bearing for 
the eccentric against the shaft. This block is square and fits into 
acorresponding slot formed in the eccentric. The slot is made 
longer in one direction in order that the eecentric may slide upon 
the block when, by the action of the governor weights E, it is 
required to move outwardly or inwardly to increase or diminish 
the stroke of the cut-off valve, and as the block D is loose on the 
flywheel shaft, it allows the centre of the eccentric C to bead- 
vanced at the same time around the shaft. Around another 
eccentric F is a strap G carrying a pin H which fits into and con- 
trols the valve eccentric C. The centre M of the eccentric F is so 
located that when the strap is made, by the weights E and links K, 





to rotate from the position shown, the pin H follows the path H N, 
and as it approaches the centre line of the engine O O, the motion 
of the valve escentric C is reduced, its centre being altered from 
point Pfor the maximum stroke to point R for the minimum 
stroke. Simultaneously with this reductian of stroke, the eccen- 





tric is advanced to insure suitable lead opening. The balance 
weights E are pivotted at afulcrum J and are connected to the 
eccentric strap G by links K and pins Q, so that on motion being 
imparted to the flywheel, the centrifugal force of the weights E is 
balanced by the springs L. (Accepted September 23, 1891). 


20,192. J. Gilmour, Glasgow. Feed Water Heating 
Apparatus. [8d. 5 Figs.] December 10, 1890.—The heater A 
comprises a vessel a with a centre tube @ for the steam which 
enters by an inlet branch a! at the top, and a tube dD for the inlet 
feed water which also enters by a branch b! near the top, and passes 
down the annular tube } round the steam heating tube a which it 
enters through the holes a1 and mixes and sprays with the 
steam at the lower end of the tube a and passes into the vessel A. 
The feed water is led by a pipe from the hot-well or air- 
pump to the feed pumps of the main engines and then 
pumped through a main feed pipe C and a pipe B fitted 
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with a cock BI having an air vessel B" at the top, lead- 
ing into theinlet branch b', and the live steam is led by a pipe 
a2, fitted with a cock a’, from the main boiler, to be fed and 
delivered to the inlet steam branch a! at the upper end of feed 
heater A. The feed water after mixing at a11 with and being heated 
by the live steam in the feed water A, is raisedin temperature, 
and when placed above the level of the boiler, the water passes 
to a lower trapping chamber All, from whence it feeds through 
an outJet branch A? and main pipe A? fitted with acock A! direct 
into the boiler by gravitation through the pipe Cl. (Accepted 
September 23, 1891). 


13,960. W. B. Fowler and L. Saunders, Lawrence, 
Mass., U.S.A. Steam Boilers. (8d. 6 Figs.) August 18, 
1891.—The boiler comprises a central ny C which is arranged 
vertically in the firebox A, and which has its lower end closed by 
an inwardly depressed head d. On the cylinder C is mounted a 
steam chest D into which the cylinder opens, and from which a 
steam discharge pipe f leads. Circulation tubes g are arranged 
around the body C and enter it near the top and bottom. Circu- 
lation tubes F, which overlap the steam chest slightly, comprise 
a metallic cylinder having its ends closed by inwardly depressed 


Fig. 2. 
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heads d secured by rivets h in the cylinder. Each head d is pro- 
vided with an inwardly projecting flange i through which hori- 
zontal ducts j are turned into the cylinder and open flush with 
the heads d. Draught tubes k through the heads d. In one 
tube F is a pipe m through which the water supply is pumped 
into the boiler. Ports v er into the cylinder flush with the 
head and into the chest D to receive the circulation ducts j, 
whereby the tubes F are mounted on the body. Fire being started 
in the firebox, the water in the body C circulates through the tubes 
g and between the body and the tubes F, also through the pipes 
t, qinto the chest D. (Accepted September 23, 1891). 


ELECTRICAL APPARATUS. 


15,828. W.F. King, Edinburgh. Dynamos, [éd. 1 
Fig.) October 7, 1890.—In a four-pole machine with vertical 
magnets the field is made stronger at the top than atthe bottom, 
so that the magnetic pull counteracts the weight of the armature. 
If the armature is wound 80 as to be in series, the vertical pull is 
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obtained by using greater total induction on the upper side of the 
armature ; if the armature is wound parallel the same total induc- 
tion is used above as below, but the pole surfaces are made 
smaller. When the magnets are horizontal, instead of vertical, 
the upper pole surfaces are made less than the lower, thus taking 
the weight of the armature off the bearings. One or more of the 
magnets is designed so as to be fairly saturated by the shunt exci- 
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tation at no load, the other or others being excited to a large 
extent by series winding, thus avoiding the tendency to insta- 
bility. A, B, C, and D are the four magnets of a four-pole 
dynamo, the lower magnets A and B being made shorter than the 
upper ones C and D. The pole surfaces are made smaller above 
than below by allowing the pole-pieces above to terminate at the 
dotted lines a, b, c,d. (Accepted September 23, 1891). 

12,541. H. Cuenod, E. Sautter, and G. Hochreutiner, 
Geneva. Regulating the Brushes of Dynamos, 
&ec. (6d. 5 Figs.) July 23, 1891.—The object of this invention 
is to obtain automatically a precise adjust ment of the brushes on 
the line of commutation. The apparatus is composed of two tell- 
tale brushes }, b! placed the one in front and the other behind one 
of the principal brushes B, B, which require to be regulated. The 
two hameek 6! are connected to the armature of a small motor 
M, separately excited, which governs the brush carrier O by 
means of gearing ¢ and of a toothed segment O!, and can be turned 
in one way or the other around the axis of the dynamo according 
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to the direction of the current traversing thearmature. The tell- 
tale brushes b, b! are adjusted so that, in the mean position, the 
principal brush B is exactly adjusted upon the line of commuta- 
tion, and there is then no difference of tension between the 
brushes b and bl and the motor remains at rest. As soon as any 
displacement of the line of commutation occurs, this line ap- 
amar one of the tell-tale brushes and adifference of potential 

tween them is established and the passage through the small 
motor M of a current from one tell-tale brush to the other results. 
The motor M commences to run and operates until all difference 
of tension is removed, i.¢., until B is again adjusted to the line of 
commutation, (Accepted September 23, 1891). 


13,171. J. Criggalland J. Berkley, Newark, and 
Cc. 3 Williamson, Orange, N.J., U.S.A. Incandes- 
cent Lamp Sockets. (6d. 8 Figs.) August 4, 1891.—An 
incandescent electric lamp A is connected with a non-conducting 
base B provided with a shank C having two spiral threads b, b, 
and eyes 1, at opposite points of the shank and at the upper ends 
of the threads. The threaded shank C is made Setequal wath the 
base B, while the eyes b! are connected with the platinum con- 
ducting wires that lead to the filament at the interior of the lamp. 





The shank C is connected with a socket D, the base of which is 
filled with non-conducting material, and into the same are in- 
serted two —< retaining wires d, d, of the same pitch as the 
threads of the shank C, which permit the easy and quick screw- 
ing in of the threaded shank into the spiral wires until the ends 
of the spirals d, d engage the eyes b', and form electric contact 
therewith. The spiral wires d,d are also connected with the 
metallic parts of the sockets, the metallic parts forming contact 
with similar parts of the holder so as to conduct the current into 
the lamps. (Accepted September 23, 1891). 


MINING AND METALLURGY. 
17,053. W. Truran, Middlesbrough-on-Tees. Ap- 
aratus for Cooling and Dischar; Slag. (8d. 5 
Pie] October 25, 1890.—The centre post a is caused to revolve 
by the aid of a hevel wheel a! and pinion a? driven from an engine, 


Fig./. 
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Keyed on to the centre post a is a centre piece b into the rec 

of which radial arms ¢ are fitted so cates carried round with 
it. These radial arms c are retained in their respective recesses 
in the centre piece b in such a way as to admit of their working 
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up and down upon their inner ends. To each radial arm c is 
attached a pan d, so that when the apparatus is in motion these 
pans follow each other in circular order to receive in succession 
the mol*en slag as it falls from the runnere. A tank of water f 

artially surrounds the apparatus into which each pan d descends 
in the level position to cool the slag by immersion, and is lifted 
out again to discharge the slag so cooled into trucks provided at 
another side of the apparatus. Round the centre post a is a 
circular track h to support the radial arms ¢ which are furnished 
with rollers 7, and at a greater radius is provided a precisely 
similar track j to carry the pans themselves. By varying the 
level of the outer track j and similarly varying the level of the inner 
track h at the corresponding parts as the apparatus rotates, the 
armscand pans d will be caused to change their level by the 
action of gravity with each change of level in the tracks which 
support them. (Accepted September 16, 1891). 


18,235. W. D. Bohm, Acton, Middlesex. Sepa- 
rating Gold from Ores. (8d. 2 Figs.] November 12, 159i. 
—The ore to be treated, after being roasted and crushed, is mixed 
with chloride of lime and fed into the leaching vessel A, which 
has a perforated false bottom a covered with filtering medium a* 
on which the ore rests. A solution of sulphuric acid is forced 
through a coil of exer pipe a2 by a pump C from the tub 
B into the vessel A to decompose the chloride. The vessel A 
has a cover A? containing a perforated disc a+, covered by a hood 
a5,and provided with a rim a‘ and clamping screws a7. The 
decomposing solution passes through the bottom a into the vessel 
A until it is charged to nearly the top of the hood a5, the solution 
entering the hood through the disc a4 and cloth a. The three- 
way cock ¢ is turned, so as to open a communication between the 
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pump C and the pipe 02 connecting the hood a5 with the suction 
end of the pump, so that circulation of the solution through the 
pipe b? and upward through the ore is maintained until the de- 
composition of the chloride and solution of gold by the chlorine 
are effected. B2 is a vessel containing acid for adding to the 
solution contained inthe vessel A. Any excesschlorine gas escap- 
ing from the solution is conducted into a vessel D containing 
oxide of lime, whereby the escape of noxious fumes is prevented. 
When the ore has been fa Se ne treated the pump C is stopped 
and the solution allowed to drain from the vessel A into the tub 
E. from which it is withdrawn by the pump F and forced into the 
precipitator G. Water is then forced through the ore to remove 
any remuining soluble gold salts, the water passing into the 
vessel E, whence it is forced through the precipitatorG (Accepted 
September 23, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


13,913. J. ¥. Johnson, London. (4. de Bovet, Paris.) 
Producing Adhesion between Chains and Pulleys. 
[6d. 6 Figs.) August 18, 1891.—A series of horseshoe electro- 
magnets is employed, the magnets being arranged on each side of 
the pulley and provided with coils 1 and yokes 2. The periphery 
of the pulley is divided radially into a number of segments 3 con- 
nected to the legs of the magnets so as to form pole-pieces, and 
are insulated by radial plates and by a non-magnetic ring. The 
pole-pieces 3 form the peripheral groove of the pulley for the recep- 
tion of an iron chain 4, the links of which close the magnetic cir- 





cuits, the general arrangement of the coils and magnets re- 
sembling that of the electro-magnets in an electro-magnetic 
machine working with alternate vurrents. By causing an electric 
current to circulate in the coils 1 of the electro-magnets, the pole- 
pieces 3 forming the groove of the pulley may be magnetised so 
as to cause the chain 4 to adhere strongly to the pulley, and effec- 
tually prevent any slipping of the chain upon the pulley, and by 
diverting the current the magnetisation of the pulley and conse- 
quently the adhesion of the chain may be controlled or arrested 
as required. (Accepted September 23, 1891). 


MISCELLANEOUS. 


16,625. J. Warrington and W. B. Leachman, 
Leeds. Brickmaking Machines. (8d. 4 Figs.) Oc- 
tober 18, 1890.—Within a cylinder B rotates a mixer and feeder 
carried on a shaft E mounted in beartags F and F! in the cy- 
linder covers C, D. On the shaft E popes therefrom is fixed 
a spurwheel G to which motion is transmitted through spur 
pinion H, shaft J, and driving pulley K,. At the other end of the 
oylinder B isan opening L through which the material passes 
into a chamber M below. From this chamber M the material is 
forced by a ram N alternately into the moulds P for the forma- 
tion of bricks, such moulds P being provided in a drum Q, which 
is caused to revolve intermittently. The final pressing — 
is effected through a toggle-jointed connecting-rod 2, the pres- 
sure being regulated by a hydraulic hi which ists of a 
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ing-rod 2 is attached to the finishing ram 8, with its lower end 
mountidin bearings 9. The material is supplied to the horizontal 
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cylinder B through the re wd 10. The required heat and mois- 
ture is injected into the cylinder B through opening 11 above the 
cylinder. (Accepted September 23, 1891). 


17,486. C. W. and L. B. Atkinson, London. Mag- 
netic Separators. (8d. 4 Figs.) October 31, 1890.—a isa 
drum of magnetic material ; b, b are poles placed around the interior 
periphery of the barrel ; c, ¢ are coils of copper wire conveying 
the currents to magnetise them ; and d, d are the rollers support- 
ing the barrel, and upon which it revolves. The electrical circuits 
are connected to give the respective polarities indicated by the 
letters n and s. The coils are in parallel, and one end of each coil 
is connected to a continuous collector ring e, to which the current 
passes from a generator by the brushes f, f, The other ends of 
the coils are connected in turn to the divided ring h, one to each 
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division, and brushes press on this divided ring in such a manner 
that each coil is always under one or more of them during the 
upward revolution, An additional brush is provided and con- 
nected through a resistance coil either to the circuit connected to 
or to the circuit connected with. In the former case the coi] 
on leaving the last brush has its ends connected through the 
resistance, which allows the current to die down with little 
spark. In the latter case the rssult is to diminish the current 
before breaking with a similar object in view. m is the feeding 
shoot and / the shoot arranged to catch the iron as it is dropped 
oor poles when they are demagnetised. (Accepted September 
, wage 


17,755. J. Benfield, E. E. Sheldon, and A. Mills, 
Waisall. ‘Bending ‘Channel Section Bars. (8d 
13 Figs.) November 5, 1890.—This invention has reference to 
machinery for bending channel section bars of metal for various 
purposes, such as for making those horseshoes which have a 
channel on the underside. The object of the invention is to keep 
the channel open during the bending operation. The machine 
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operates as follows: The bar B, which is of sufficient length to 
form one horseshoe, is held at one end by a vice q, the bar resting 
on the flange A? channel upwards. Upon the arm G being caused 
to revolve, by bringing down the clutch x and arm 71, the part h2 
of the bending tool H enters the channel of the bar B and bears 
against its side b, and prevents the sides of the channel closing 
together, while the part /3 of the tool bears against the outside of 
the bar. By engaging in the cam ve c! the tool is constrained 
to follow the curve of the block A! and thus bend the bar to con- 
form with the shape of the block Alas required. (Accepted Sep- 
tember 23, 1891). 


18,445. J. H. Parkinson, Urmston, Lancs. Filling 
oinines with Gases under Preevare. (8d. 6 Figs.) 





cylinder 3, provided with a stuffing-box, through which a piston- 
rod 4 is passed, having on its inner end, within the cylinder 3, a 
piston 5. On the hydraulic pressure being brought to bear behind 
the piston at 5! a cushioning effect is one ere y which intervenes 
between the dead pressure produced by the action of the lever 
6 operated by the connecting-rod Z. The toggle-jointed connect- 


November 15, 1890.—Storage cylinders A are mounted in a stand 
B provided with connection valves and taps, whereby ihey can be 
connected to the cylinders C which are to be filled. The cylinders 
are supported by cradles D which are oscillated to receive or dis- 
charge the cylinder A by the worm E and quadrant e actuated by 








__ [Ocr. 30, 1891. 


placed a table F upon which the ordinary cylinders C rest while 
being filled. The storage cylinders are both connected by the 
pipes h, h' to the valve H, through which the gas flows from the 
arge storage cylinders A to thesmall cylinders C. The valves of 
the storage cylinders A are opened by the taps J, and the pipes 





‘| h, hl are connected thereto by unions j. The cylinder C rests 


upon the table F and is held in position by the screw clip M whilst 
being filled, the valve in the end being opened by being pressed 
down upon the end of the pipe G which is provided witha tap g. 





The valve H is connected to the small receiving cylinder C by the 
pipe G and is formed with a small valve K formed of the pointed 
end of a spindle, which, at its other end, carries a piston K!, upon 
which the gas acts to close the valve when the pressure above the 
piston is sufficient to overcome the spring. The valve H being 
thus automatically closed, the valve attached to the small cy- 
linder C, also the stop valve g between the same and the valve H, 
are closed by hand. The small cylinder, being now charged with 
aw the desired pressure, is removed. (Accepted September 23, 


13,736. R. Sutcliffe, Barnsley, Yorks. Sinkin 
Pits, Wells, &c. (8d. 2 Figs.) August 14, 1891.—At a aie 
tance from the pit A boreholes B are made through the water- 
bearing strata D sufficiently deep to drain the strata in advance 
of the sinking. Any water percolating through the strata into 
the pit is collected into water rings E having their lowest 
point nearest to the borehole B, small boreholes C being made 
sloping downward to convey the water from the rings into the 
boreholes B. If water collects on the pit bottom, a borehole C is 
made frem the pit bottom to convey such water into the borehole 











B. When the pit is sunk into strata —— of holding back some 
of the water given off in the strata above, a small tunnel F is 
made from the pit A to the borehole B, around which the impervious 
strata is formed a floor to take a metal bedplate T on which, and 
surrounding the pumps H, is placed a ring J which makes a water- 
tight joint between the sides of the pumps H and the bedplate I 
to which the ring J is fastened by the bolts and nuts L and an 
iron ring K. A bed of clay is next placed around the bedplate I 
and the ring J to prevent any leakage of water into the under part 
of the borehole. (Accepted September 23, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








A Great Sour American Ramway.—The Brazilian 
Government has —— a group of Brazilian engineers 
certain privileges for the construction of a railway from 
Pernambuco to Valparaiso. Thegovernmentsof Uruguay, 
Argentine, and Chili have also granted concessions for 
the portions of the great line which would pass through 
their respective territories. We should be disposed to 
conclude that the present state of South American affairs 
is not calculated to facilitate the further development of 
this grandiose project. 





ANTIPODEAN STEAM Navication.—In consequence of 
the recent amalgamation of the Tasmanian Steam Navi- 
gation Company with the Union Steamship Company, 
Messrs. Huddart, Parker, and Co. have decided to 
extend the field of their enterprise. Mr. Huddart is 
now in England, and has opened a London office as the 
head-quarters of the new steamship pre. ag This com- 
oy is to undertake intercolonial trade between New 
Zealand, Tasmania, and Australia. Several largefaststeam- 
ships have been ordered and it is probable that there will 
be a local directorate of the new company in New Zea- 





the handwheel E'. In front of the cradles and cylinders there is 





land. 
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THE COLUMBIAN EXPOSITION. 
(Continued from page 503.) 

Waetuer this country can with commercial ad- 
vantage be represented in the Mines and Mining 
Building, is a question to be settled by the pos- 
sessors of mineral collections ; by those interested in 
mineral products; and by the manufacturers of 
plant for carrying out metallurgical processes. The 
United States is so rich in almost all classes of 
minerals, and the metallurgical industries are so 
varied and important, that home exhibitors could 
with ease fill the large building with objects of the 
highest interest. Messrs. Fraser and Chalmers, 
who are well known throughout the world for their 
mining and metallurgical machinery, have their 
chief works at Chicago, and their exhibit will be of 
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great dimensions and high importance. We cer- 
tainly shall have much to learn from the American 
steel manufacturers, while we shall have but little 
to teach, and it is difficult to see that those 
interested in the industry—unless in very special 
branches—ean look for any return of expense and 
trouble incurred by exhibiting. A summary of 
the contents of the Mines Building may be useful 
in suggesting to those interested, special subjects 
in which they might possibly exhibit with profit. 
Mines, Mining, and Metallurgy are included in De- 
partment E, which embraces Groups 42 to 67, and 
Classes 269 to 397. 

Group 42.—Minerals, Ores, and Native Metals 
have only two classes, 269 and 270; these are col- 


lections of minerals systematically arranged, and | 


collections of ores and the associated minerals, with 
specimens illustrating the formation. Almost every 
metalliferous State in the Union possesses complete 
and carefully arranged collections, and these united 
will form an interesting exposé of the mineral 
wealth of the country, especially if the classification 
be good, and available information complete. In 


the able hands of the chief of this department, Mr. | 
F. J. V. Skiff, there is little doubt that the work | Waters, and Miscellaneous Minerals. Classes 294 
| to 301. 

The greatest possible assistance is guaranteed to | 


of organisation will be in all respects satisfactory. 





‘any foreign exhibitors who will lend similar col- 
lections, suitable cabinets, and efficient guardianship 
being provided. 

Group 43. — Building Stones, Marbles, Orna- 
mental Stones, and Quarry Products. Class 271. 
This includes marbles, slate, and stones suitable for 
building purposes, and marbles for decorative or 
art purposes. 

Group 44.—Mineral Combustibles. Coal, Petro- 
leum, and Natural Gas. Classes 272 to 275. The 
presentation of all classes of coal in the United 
States will be of much interest, and possibly 
foreign exhibitors may find it worth while to take 
part in the appliances for briquette manufacture, 
and also in coal washing. Petroleum and its pro- (measured by output) of plant ; and excepting for 
ducts is a large and interesting subject, and still small and special exports, the American markets 
more so is the purely American industry of obtain- | possess no interest for British iron and steel manu- 


their Products. Classes 302 to 319. - This group 
comprises ores, fluxes, and fuels ; blast furnaces ; 
cupola furnaces; direct processes, sponge and 
blooming plant ; puddling furnaces and appliances ; 
Bessemer machinery ; basic process and apparatus ; 
open-hearth steel, plant and apparatus ; crucible 
steel; nickel steel; manganese iron and steel ; 
chrome steel ; aluminium steel; tungsten steel ; 
iron and steel railway ties ; iron and steel armour 
plates; bars, rods, &c. ; spikes, nails; beams, 
girders, columns, &c. ; horseshoes and forgings. 
The United States have taken the lead of all other 
countries in the manufacture of iron and steel, 
both as regards quantities produced, and efticiency 
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TUNNELS FOR ELECTRIC MAINS, 


| ing, transporting, and utilising natural gas. As-|facturers. But if they have no reason to exhibit, 
| phalte and its compounds come into this group. | and many good reasons for not doing so, they can 
| Group 45.—Grinding, Abrading and Polishing | learn useful lessons from this group, lessons 
| Substances. Classes 276 and 277. which, if properly applied, will show their results 
Group 46.—Graphite and its Products ; Clay and | in our own iron and steel works. 

other Fictile Materials and their direct Products.| Group 50.-—Aluminium and its Alloys. Classes 
Classes 278 to 288. Several European countries | 320 to 323. This comprises aluminium pure and 
|may be expected to participate in this group, in | commercial ; ingots, castings, bars, sheets, dc. ; 
|which are classed graphite and its manufactured | alloys; alloy wire and wire cloth ; processes for 
| products; clays, kaolin, silex, and other materials extraction ; electric reduction and results. Few, 
|used for pottery and glass ; refractory materials ; if any, British metallurgists have sufficient interest 
bauxite for the manufacture of aluminium, and all in this subject to exhibit, but the group will 
‘or nearly all of which is now imported into Ame-| doubtless be a very interesting and suggestive one ; 
rica from Germany ; asbestos, crude and manu- the extraction of aluminium on a commercial scale, 
factured ; meerschaum. }although carried on under American processes, 
Group 47.—Limestone, Cements, and Artificial) with great success, still leaves much to be de- 
Stone. Classes 289 to 293. The title of this group | sired, and those interested in the subject may 
| speaks for itself. In spite of the claims for equality, expect to learn considerably from this group. 
\if not for superiority, made by manufacturers of It is worth noting, as mentioned above, that 
| American cements, large quantities of cement are the principal American reducing works purchase 

| exported from this country to the United States ; their raw material—bauxite—from Germany. 
on this account British exhibits may be expected| Group 51.—Copper and its Alloys ; Metallurgy ; 
Native Copper and the Methods of Extracting, 


|in this group. 1 g 
Group 48.—Salts, Sulphur, Pigments, Mineral Melting, and Refining; Copper Ores and their 
Treatment ; Manufactured Copper; various 

| Alloys. Classes 324 to 328. 


Group 49.—Metallurgy of Iron and Steel with Group 52.—Placer, Hydraulic, and Drift Mining ; 
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Apparatus and Machines for Washing Gravel ; Con- 
struction of Flumes, Ditches, &c.; Pipes for Con- 
veying Water ; Nozzles, &. Classes 329 to 332. 

In both of these groups there will be far more 
attractions to the British visitor than to the exhi- 
bitor. It is probable that Germany may contribute 
usefully to them, but so far as we know there will 
be no reason why England cannot be profitably 
represented. 

Group 53.— Quarrying and Working Stone. 
Classes 333 to 336. This comprises quarrying, 
channelling, and cutting engines; derricks and 
fittings ; slate cutting, sawing, and planing ma- 
chines ; machines for cutting and polishing marble, 
granite, and other stone. Makers of machinery 
coming into these classes, provided they are pro- 
tected by patents, may do well to exhibit, as there 
is a large demand for such machines in the United 
States. 

Group 54.—Tools and Appliances for Under- 
ground Mining, Timbering, and Supporting. 
Classes 337 to 339. Timber cutting, and framing 
machines; methods of timbering; underground 
appliances for delivering ores. 

Group 55.—Boring and Drilling Tools and 
Machinery and Apparatus for Breaking out 
Ore and Coal. Classes 340 to 346. The class 
that may chiefly interest English manufac- 
turers is that of coal-cutting machines; the 
American exhibits of boring machinery for oil, 
water, and gas should be of especial interest. 

Group 56.—Pumps, Engines, and Apparatus 
used in Mining, for Pumping, Draining, and 
Hoisting. 

Group 57.—Moving, Storing, and Delivering 
Ores, Coal, &c. Classes 347 to 350. This includes 
tramways, automatic hoisting and conveying onthe 
surface, contrivances for unloading ores and coal ; 
cars of all kinds ; automatic dumping; ore bins 
and appliances. In most of these subjects British 
practice is in advance of American, and models, 
at all events, of arrangements patented in the 
United States, should be shown by the inventors, 
as business may be expected to result from their 
display. 

Group 68.-—Apparatus for Crushing and Pul- 
verising. Rock Breakers ; Roll Breakers ; Stamps ; 
Revolving Mills ; Coal Breakers. Classes 351 to 
356. 

Group 59.--Sizing Appliances, Classes 357 to 
361, 

Group 60 —Extraction of Gold and Silver by 
Milling. Gold and Silver Mills and Accessories ; 
Amalgamators ; Retorting, Melting, &c. Bullion. 
Classes 362 to 365. 

Group 61.—Extraction of Gold and Silver by 
Lixiviation. Roasting Furnaces; Chlorination 
Processes ; various Processes. Classes 366 to 368. 

Group 62.—Extraction of Gold, Silver, and Lead 
by Fire. Classes 369 to 371. 

Group 63.--Metallargy of Tin, Tin Plates, &c. 

Great Britain has but little reason to be repre- 
sented in these groups, and every reason to abstain 
from Group 63, 

Group 64.—Metallurgy of Zinc, Nickel, and 
Cobalt. Classes 375 to 383. 

Group 65.—Metallurgy of Antimony, and other 
Metals not specifically classed ; such as Bismuth, 
Arsenic, &c. Classes 384 to 387. 

Group 66.—Assaying Apparatus and Fixtures. 
Classes 388 to 394. 

Group 67.—History and Literature of Mining 
and Metallurgy. Classes 395 to 397. 

On the whole there does not appear much induce- 
ment for this country to attempt a representative 
display in Department E. For the most part but 
little business could be expected to result either 
with the United States or with foreign countries. 
In many instances American practice is, beyond dis- 
pute, superior to our own ; ina few cases, special 
processes, carried on successfully in this country, 
are maintained as secrets, anc in others the exhibi- 
tion of metallurgical methods might be prejudicial 
to our trade interests. 

It is to be hoped that to a large degree, public 
and private collections of minerals (Group 42) may 
be placed at the disposal of the Chief of the Depart- 
ment ; these would be purely educational exhibits, 
and as such would be of great value to the pro- 
fession at large. 


THe Exectriciry Bui.pine. 
We have already published (see ENGINEERING, 


Mining Building, and is of about the same dimen- 
sions—690 ft. by 345 ft. It is rectangular in plan, 
with two semicircular bays at the north end, and 
an elaborate architectural south facade which in- 
cludes a wide colonnade running the whole width 
of the building, and widened at the centre where 
the principal entrance is placed. The structure 
will be conspicuous by two towers 200 ft. in height, 
while several smaller towers break the long straight 
lines of the roof. The architects are Messrs. Van 
Brunt and Howe, of Kansas City. Internally the 
chief feature will be a hall running the whole 
length of the building and 115 ft. wide ; the roof 
of this hall will be carried by a double row of 
columns, and on each side will be smaller halls 
with flat roofs 70 ft. in width. A broad gallery 
will run round the building, approached by four 
groups of stairways in the middle of the building ; 
there will also be two elevators at the northern end. 
The ground-floor area will be about 250,000 square 
feet, and the estimated cost is 130,000. 

The contents of this building are classified under 
Department J, and include Groups 119 to 134, and 
Classes 718 to 769 ; as these are of special interest 
to our readers we shall give them in extenso. 

Group 119.—Statical Electricity ; Dynamical 
Electricity ; Thermo-Electricity ; Magnetic Elec- 
tricity; Magnets, Temporary and Permanent ; 
Direct and Induction Coils; Galvanometers. Classes 
718 to 724. 

Group 120.—Thermo-Electric Batteries. 

Group 121.—Electrical Batteries ; Secondary or 
Storage Batteries. 

Group 122.—Machines and Appliances for pro- 
ducing Electrical Currents by Mechanical Power--— 
Dynamos. Dynamos of Direct Current ; Dynamos 
of Alternating Current; High and Low Voltage 
Commutators. Classes 725 to 728. 

Group 123.—Transmission and Regulation of the 
Electric Current. Cables, Wires, and Insulators ; 
Rheostats, Switches, Ammeters, Resistance Boxes, 
Indicators, and Meters ; Voltmeters, Hydrometers, 
and Converters ; Safety and Protective Appliances, 
Arresters, &c.; Lightning Rods and Ornaments, 
Insulators, Rods, Cables, and Grounds. Classes 
729 to 731. 

Group 124.—Electric Motors and their Applica- 
tions. Movement of Machinery in various Industrial 
Operations ; Pumping and Hoisting from Mines ; 
Propulsion of Railway Cars ; Street Railway Cars ; 
Mining Cars, Propellers, &c. Classes 732 to 734. 

Group 125.—The Arc System and its Fixtures, 
Appliances, &c. The Incandescent System, its 
Fixtures, Lamps, and Appliances. Classes 735 
and 736. 

Group 126.—Heating by Electricity. Warming 
and Heating Apartments ; Heating Flat-Irons and 
other objects in Industrial Operations ; Maintenance 
of Constant High Temperature in small Ovens, &c. 
Classes 737 to 739. 

Group 127.—Electro-Metallurgy and Electro- 
Chemistry. Electrotyping ; Electro-plating, Gilding, 
and Nickelling ; Electric Deposition of Iron and 
other Metals ; Electric Deposition of Metals as a 
Means of Separating them from their Ores or 
Alloys ; Electric Furnaces. Classes 740 to 744. 

Group 128.—Electric Forging, Welding, Tem- 
pering, Brazing, &c. Apparatus and Methods of 
Forging, Bending, Twisting, making Angles or 
Straightening Metals and Metal Work ; Apparatus 
and Methods of Welding or Joining Iron, Steel, 
and other Metals; Brazing, Soldering, Temper- 
ing, &c. Classes 745 to 747. 

Group 129.-—-Electric Telegraph and Electric 
Signals. Various Systems of Transmitting and Re- 
cording ; Electric Chronographs ; Ammunition; 
Burglar Alarms. Classes 748 to 751. 

Group 130.—The Telephone and its Appliances. 
Cables; Construction, Underground Work; Protec- 
tion of Strong Current Apparatus ; Switchboards ; 
Transmitting Apparatus ; Receiving Apparatus ; 
Signalling Apparatus; Subscribers’ Apparatus, 
Numbers, Code, Registers, &c. Classes 752 to 758. 
Group 131.—-The Phonograph. Receiving and 
Recording Apparatus ; Apparatus for the Repro- 
duction of Recorded Sounds and Articulate Speech. 
Classes 759 and 760. 

Group 132.-—Electricity in Surgery and Thera- 
peutics. Electric Cauteries and Apparatus ; Appa- 
ratus for Application of the Electric Current as a 
Remedial Agent ; Apparatus for the Destruction of 
Life. Classes 761 to 763. 

Group 133.—Applications of Electricity in Ways 





vol. li., page 700) views and a description of the 
Electricity Building, which adjoins the Mines and 





not before specified. Ignition of Explosives ; Gas 
Lighting, &c. ; Control of Heating Apparatus by 





Electricity as applied to Steam and Hot-Air Pipes 
and Registers; Electric Fuzes; Application in 
Photography. Classes 764 to 767. 

Group 134.—History and Statistics of Electrical 
Invention. Objects illustrating the Development 
of the Knowledge of Electricity and of the Appli- 
cation of Electricity in the Arts; Collection of 
Books and Publications upon Electricity and _ its 
Applications. Classes 768 and 769. 

Whether the contents of this building be inter- 
national or not, there is no doubt that they will be 
of the highest interest and importance, for the 
United States has taken so distinct a lead in almost 
all the commercial and practical applications of 
electricity, that the building will certainly prove 
too small even for the national exhibits. We have 
little doubt, however, that in many of the classes 
of which we have given a summary, English exhi- 
bitors will be found, because there are so many 
English electrical inventors who own American 
patents which they wish tosell. There appears to 
be a fair prospect that the General Post-Office will 
show a very fine collection of telegraph instruments 
in Class 768, and it is to be hoped that the Society 
of Electrical Engineers will have the power as well 
as the willingness, to assist towards securing a 
creditable electrical exhibit from this country. 

It will not be only within the Electricity 
Building that the application of electricity will 
be made use of at Jackson Park. It is the in- 
tention to generate and utilise for power trans- 
mission and lighting, 25,000 horse-power ; this 
gigantic power station will form an annexe to the 
Machinery Hall, and will be referred to later. 
This generating plant will be arranged along the 
south wall of the Machinery Building, a space being 
reserved 850 ft. long by about 150 ft. wide for that 
purpose ; the engines will be located near the wall, 
and the dynamos towards the centre of the build- 
ing. The conductors, after leaving the dynamos, 
will be arranged in a suitable fireproof rack located 
under the main floor about 150 ft. from the south 
wall, and running lengthwise of the building. 
From the rack five distinct groups of feeding wires 
will start as follows: The first group will supply 
all the territory contained in the space bounded 
by 59th-street on the north, the centre of the basin 
on the south, Lake Michigan on the east, and the 
lagoon on the west; also the Electric Fountain 
located at the west extremity of basin, and the 
following buildings, &c.: The Fisheries Building ; 
the Government Building ; the Naval Exhibit ; the 
Manufactures and Liberal Arts Building; the Elec- 
tric Fountain ; and all the grounds within the terri- 
tory. Itis proposed to provide a main conduit in this 
group in the following manner : Starting from the 
rack already referred to in Machinery Building, a 
tunnel is to be provided, as shown on page 523 ; 
this tunnel is to be of sufficient capacity to accom- 
modate 150 insulated cables of various sizes up to 
600,000 circular mils. area. The tunnel will run 
north from the rack under the floor of the Machi- 
nery Hall to the Electricity Building, with a branch 
for the Electric Fountain ; east from the Electricity 
Building to the bridge, and from the bridge to the 
Manufactures Building. From this point to the 
north end of building, a fireproof conduit will be 
provided, which will gradually diminish in width as 
the wires are distributed. From the Manufactures 
Building to the Government Building and thence 
to the Fisheries Building, the tunnel will be ar- 
ranged about 3 ft. wide, with wires on one side 
ouly. The system will terminate at the Fisheries 
Building. The tunnel itself, or any of the buildings 
through which it passes, may be tapped by draw-in 
systems buried in the ground wherever it is neces- 
sary to supply light or power to the grounds or any 
other buildings that may be erected in this terri- 
tory. 

Group No. 2 will be provided for in a tunnel of the 
same capacity as that for the first group, and will 
run direct from the Machinery Hall to the Electri- 
city Building, with a branch for the Mines Build- 
ing and for the Administration Building. This 
will also provide for all grounds adjacent to these 
buildings, and will probably include the wooded 
island. 

Group No. 3 will run direct from the Machinery 
Hall to the Elevated Circular Railroad, and sup- 
ply all territory north of the Basin and the Adminis- 
tration Building not reached by Groups No. 1 and 
No. 2, including the Transportation Building and 
Annexe, the Service Building, the Horticultural 
Building, the Women’s Building, the State and 





Foreign Buildings, the Art Gallery, t'e Midway 

















Nov. 6, 1891. | 


ENGINEERING. 


525 __ 








Plaisance, and all grounds and smaller buildings in 
the territory mentioned. Draw-in systems or 
buried conductors to be used wherever the elevated 
structure is not available. 

Group No. 4 will provide for the Machinery 
Hall, the Machinery Annexe, the Boiler House, the 
western portion of the Stock Exhibit, and the 
western portion of grounds. The wires will be dis- 
tributed under the basement of buildings and on 
elevated railway, beneath the track and thence to 
the grounds and Stock Exhibit by draw-in or buried 
systems. 

Group No. 5 will provide for: The Agricultural 
Building and Annexe, the Sawmill, the Forestry 
Building, the Dairy Building, the Eastern portion 
of Stock Exhibit, and the Pier and Casino. 

The wires to be distributed on the elevated struc- 
ture in the basement of the Agricultural Building, 
and on piles under the roadway over the pier so 
far as practicable, and then by draw-in or buried 
systems. 

The tunnel system cannot be well continued 
further north than the Fisheries Building, because 
of the grounds not being of sufficient height above 
water-line. While the tunnel systems will all be 6 ft. 
high in the clear, except from the Manufactures 
Building to the Fisheries, where it can be only 5 ft., 
it must not be expected that one can walk from 
one end to the other, as sewers and water pipes 
cross at several points, and a special arrangement 
will have to be provided at these points which will 
be left to the engineer to work out in detail. It 
should also be mentioned that other designs are 
being prepared for the structure of the tunnel, one 
of which may be preferable to that we illustrate ; 
but in any case the arrangement of supporting con- 
ductors and the general dimensions will be main- 
tained. It is not intended to construct tunnels 
until the bulk of the lighting and power transmis- 
sion is contracted for, so that modifications can be 
made to meet special requirements, if necessary. 

The facilities afforded by using a combination of 
the tunnel system, elevated railway structure, and 
basement of buildings we have described for the 
main trunk lines, appear ample to meet all the great 
requirements of the Exposition. 

Mr. F. Sargent, the electrical engineer of the 
Exposition, and to whom we are indebted for the 
above particulars, is anxious that the work of 
supply should be international, and that foreign, 
equally with American electrical engineers, should 
be invited to participate in the work of supplying 
light and power for the buildings and grounds. 
The following extracts from a report recently made 
by him to the Committee on Electricity of the 
World’s Columbian Exposition, explains his views, 
which will be substantially adopted, and will be 
read at least with interest by the electrical engi- 
neers of this country : 

‘*T would suggest that plans and specifications be 
sent to all responsible companies in the United 
States and Europe, for the equipment and service 
required for the Exposition grounds, and that 
separate proposals be asked for, for the following 
contracts, viz.: 

‘*Nine contracts for arc lighting, divided as fol- 
lows : 

1. Horticultural Building. 

2. Transportation Building with Annexe and 
Service Building. 

3. Mines Building. 

4. Electricity Building. 

5. Manufactures and Liberal Arts Building. 

_ 6. Government Buildings and Fisheries Build- 
ings. 

7. Machinery Hall and Annexe. 

8. Agricultural, Annexe, Sawmill, Forestry, and 

airy. 

9. Pier and Casino. 

‘Contracts to provide for such are lights as may 
be required for the interior, exterior, and directly 
adjacent grounds, as may be indicated by plans 
and specifications in each particular instance. 

‘*Twelve contracts for incandescence lighting, 
divided as follows : 

1. Territory intervening between 56th and 57th- 
streets. 

2. Territory intervening between 57th-street and 
59th-street, including all foreign buildings. 

_ 3. Women’s Building and Horticultural Build- 
ing, with Puck Building. 

4. Transportation Building and Annexe. 

5. Mines Building. 

6. Electricity Building. 
7. Administration Building. 





8. Machinery Hall, Annexe, and Boiler-House. 
9. Agriculture and Annexe. 

. Casino. 

. Manufactures and Liberal Arts Building. 

. All United States Government Exhibits and 
Fisheries. 

‘*Proposals to provide for such incandescent 
lighting as may be required in interior and exterior 
of buildings, and directly adjacent grounds, in each 
instance as indicated by plans and specifications. 

‘*Five contracts for power service, divided as 
follows : 

1. Transportation Building and Annexe. 

2. Mines Building. 

3. Electricity Building. 

4. Manufactures, Government, Fisheries, and 
Naval Exhibit. 

5. Agricultural Building and Annexe. 

‘*The above contracts will provide for the com- 
plete electrical equipment of all buildings outside 
of the Stock Exhibit, which is not at present in 
shape to consider, and will also provide for the 
lighting of the greater portion of the grounds. 

‘*T would suggest that the electrical companies be 
required to furnish and erect in each instance all 
electrical apparatus, wiring, insulating devices, and 
all ducts other than the main tunnel system, under 
such general specifications as may be furnished by 
the Exposition Company to meet their requirements 
in each instance. That contract blanks be furnished 
in each instance with the plans and specifications, 
so that the contracting companies can know the 
terms and conditions of the contract the Exposition 
Company will expect them to sign. That two 
separate and distinct contracts be made in each 
case, one providing for the installation of the plant 
complete, and rental of same during the term of 
the Exposition, and the other for the operation and 
maintenance of said plant during the term of the 
Exposition. That the latter contract be so arranged 
that if the service rendered is inefticient, and is 
jeopardising the interests of the Exposition, the 
Exposition Company shall have authority to operate 
said plant with its own forces, charging cost of 
operating expenses to the contractor. 

‘**[ would respectfully suggest that your honour- 
able Committee approve of the general plan of 
action, as herein outlined, and that the engineer be 
directed to prepare plans and specifications for each 
of the contracts herein mentioned; that he be 
directed to consult with the electrical engineers in 
connection with the preparation of said plans and 
specifications ; that each set of plans and specifica- 
tions as soon as prepared, be submitted to the Com- 
mittee for approval, and that the whole work be 
ready not later than December 1.” 

Electrical engineers desirous of obtaining further 
information on this subject should apply to Mr. F. 
Sargent, World’s Columbian Exhibition, Bureau of 
Construction, Chicago. 

(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


(Concluded from page 513.) 

In our last issue we commenced our report of the 
recent meeting of the Institution of Mechanical 
Engineers, held on the 28th and 29th ult.; and we 
now continue our account of the discussion on Mr. 
Boswell’s paper on ‘‘ Modern Lancashire Boilers,” 
which was taken on the first evening of the 
meeting. 

Mr. R. H. Tweddell was the next to speak, his 
rising being the signal for applause amongst the 
members. He said that though not a boilermaker 
he had been engaged amongst boilermakers for the 
last thirty years, and he thought that in the course 
of that experience he had learnt some of the points 
connected with that branch of engineering. The 
author had said that the proper angle for planing 
the plate-edges where they are to butt together 
and form a close joint could only be arrived at by 
experiment. The smaller the diameter of the 
circle to which the plate is bent, and the greater 
the thickness of the plate, the sharper will be the 
angle required; while for larger diameters and 
thinner plates the edges will require to be planed 
more nearly square. Mr. Tweddell thought that 
the author was hardly correct in these statements, 
and that the correct angle could be arrived at 
by a simple geometrical problem, whether the 
circle was large or small, and the plate thick 
or thin. With regard to caulking, his opinion 


was that it was an excellent means of undoing 


work that had already been done, so as to give 
a job to the boiler mender later on. Mr. 
Webb, of Crewe, ina previous discussion had said 
that he fullered with a half-round ended tool, and 
that the speaker considered was the proper mode 
of procedure, as it did not press the plates apart 
He agreed with what had fallen from Mr. Halpin 
in this respect. With regard to the pneumatic 
caulker, the idea was not new, for 15 or 16 years 
before he had assisted in caulking a boiler by means 
of a rock drill. That was found a very effective 
tool for the purpose, but it made a good deal of 
noise ; so much so that it interfered with the ring- 
ing of the cathedral bell close by, and the ecclesi- 
astical authorities stopped the proceedings. He 
was of opinion, however, that if boilers were properly 
made no caulking would be necessary. Mr. Twed- 
dell admired the candour with which one boiler- 
maker had referred to the use of the drift. Boiler- 
makers generally expressed holy horror at the 
mention of such an iniquitous instrument ; but what 
did the author say? ‘In most boiler works that 
any use is made of the drift ; but where is there a 
works without it? With the material of which the 
best boilers are now made there seems no reason 
why the judicious use of the drift should be at all 
feared.” ‘These remarks referred to drawing of 
plates together by the drift, and the author went on 
to say: ‘‘If a 2-in. strip will stand a ?-in. hole drift- 
ing to 1} in. diameter without apparent distress, as 
so often shown, surely the drift may be trusted for 
drawing the work together. Not long ago, on the 
closing of a works, from which the best class of 
boilers had been turned out, the tools sold were 
found to include no less than 10 cwt. of steel drifts 
which had been used in the boiler shops.” Refer- 
ring to these passages Mr. Tweddell said that those 
who well knew the practice in boiler shops were 
aware that drifts must be used. He had, too, a 
a for the good old punching machine. He 

new in that too he was opposed to the modern 
cult, and boilermakers no more dare to acknowledge 
to the use of the punching machine than to that of 
the drift. But why, he would ask, was it that there 
were so many punching machines seen about boiler 
shops? They were not ancient enough to be 
curiosities, and he could only suppose they were 
retained—like the drunken man at a temperance 
lecture—as awful examples. The late Dr. Siemens 
had said that punching a plate strengthened it in 
the neighbourhood of the holes, and the process had 
the great advantage of testing the plate in a cheap 
manner. But even those who drilled the majority 
of the holes punched one or two here and there, and 
if the plate was injured over a large part by a great 
many holes, would it not be injured over a smaller 
area by a few holes? A chain was only as strong 
as its weakest link ; and there was this disadvantage, 
that the weakness would be unsuspected in the 
case where the majority of the holes were drilled. 
If they frankly accepted punching the difficulty 
would be faced and the plates would be annealed 
when required, but the one or two holes here and 
there were not annealed. Dr. Siemens had said 
that steel might have been included in the old 
couplet : 

** A spaniel, a wife, and a walnut-tree, 

The more you thrash them the better they be,” 
and he supposed that punching and thrashing were 
pretty uk the same thing. He was not, how- 
ever, to be understood as advocating a return to 
the old system of punching. That, in the present 
state of opinion, was impossible. But the trouble 
with the old punching machine was that the punch 
was brought down on the plate like a projectile. 
If such a machine were used as would bring the 
punch down with a steady and equal pressure (a 
member here interpolated the word ‘‘ hydraulic)” 
the effect on the plate would be very different 
to that brought about by the quick -running 
punching machine. With regard to rivetting there 
was much truth in many of the author’s remarks, 
and in confirmation of what had been said he 
might inform the meeting that one of the best- 
known inspection societies of France allowed 
a factor of safety of 5.5 for hydraulic rivetting 
as against 5.0 for hand rivetting. The speaker 
thought that the paper was defective inasmuch 
as no reference was made to flanging machinery. 
If such machines were used they would do away 
with much of the work shown in the author’s 
diagrams and a better result would be obtained. 
One point was that he could carry the flue 
through the front plate and rivet on the outside, 





which could be done by flanging. He knew there 





















ENGINEERING, 





[Nov. 6, 1891. 














. LE? 
74-4 


ay, eres 


" (eee 


. 


1¢-200—---2 


f 
Vz 


eet ® 
® --+--~- 2°25". o+-- 83% 
= — 


@ 


s 


bes 


aw o © 90.0 06 ike — 
ef a br 
yO 0-0 0 0% 3 
. a 
% }O]2Allers 74 1-1-7 longlO ; 
: = © Angles 3 iP rE2V bom s 
pe Fig.24.3°) = 
: FO s}o S e 
i p> 
e "2 PY 
+ yo 8 rs le) & 
% % ’ & 
7° sy 40 . 
o : ~ “ete 
s+ HO aod oy + 3 
ee ~ ™ 
> * ; 
+ FO 7 Slo \ 
» : : 
+0 & WO Ww 
“ < = . 
+ 7° — Slo} & 
‘m jo te) ‘ 
re ' 
. Hay Sapreteet 4 +38 ¢ 
' 0. $-6 5.04 o ca 
ey “Se 
x 


BRIDGE OVER THE SNAKE RIVER AT RIPARIA, WASHINGTON, USS. 
8S. MORISON, ENGINEER, CHICAGO. 
see Page 533.) 


MR. GEORGE 


(For oe 














































































































































































































Jenne — 5. Oa enemnnnnrnnnrnoncvencoens » K 90° socennne nnn naesenenee 
See: thro’ Centre | Fig. 4. ee a € rs ve Pe eee ee 9 3 MS * 
79 wo oO Ce Oo UO UO UO OO io) 1 
O10 0 0/040 0 90 aso ° O_o 2. QoQ 00 5 o00 0 olo 0:0 ey © Shop Rivet - 
- } 0; Of + He 4 distill. | DOIN © Outside countersunk 
" olo H ion ilo Ole fo S 2angles Rae 40 g Zang tsi ai ° o'o iS , s ah lisile és. 4's 
7 i P| OF ie Joo GP ole o x OO] ]O'0}ne ZN SK © Field Rivet 
of lo' ais H ~4 oo) | ifs 
ar he Re Co) Ole fe) oo! ONMO|OO} mm Se ARO 
cre pf oly ® | Jolffo}}oio] $ Fe 
ig 2eb plates 4 lo fe) fo 10 |fO ; z P, » dO 
. ie ld  , Oe ' ly: v-S 
7 %b$ oe a> ° ol” O ffo] | Up M8 $2, SO 
| = oll f Hy 5 e 
o} | lo | og oF dhol® ¥ Wet plate 60 che 8 -2'lg ek Xie %.]So 
H e e —e i 
oO } 10 olf. e Oo} O}f{O} 0:0 oO 
5 bimspsor jo! of a. aM % ) | {alffofjoio AMON O 
en | :|o Ol =. q olfffo OO] o'o) eb 60‘ cherea'a" | aS 
Dig 20 @ 0% 8P 0? ' e ( o}ffo | Olffo} jo: re) 
ov oo lobo. FES BAA AS AAL 3° oO b° i ole 
rT lo 6 
J Fig 6. — CSOs a i 
bottom plates 14 1a: 8 lq 
whee = See ee eee 132 6 9 - n-ne eo ee ene nnn ene ee ee eee petite | 
= 
Cross section A.B. ia - 
| H ° ! . H i 
(Povereemmenenne mane 50° Fig. 5. One Cirder thus 
Fig,.7 ; i A a = Oro A « 6-0 0-0 0 0.0 0 0.0.0; i i; 
ia 
¥ iO T C : ia e f) 
oto Q-9 fe} 0'0 fe) e 0:0 <0. 0.0.10) 0: G.40..0 GHD ® 
O) sg | i \-) lo ‘ esplice pl s 154.4 d ‘Bangles 515% -4 igrelg. Cangks Vrgerh 4g ? ost i * 1 
‘o H Pal Nl Fs 
0} ae) l ) i l ols’ 2filler pls eth 4. 1'lg | 6 yi |e ee Soo 
; m= ee § 
O : 0 . * 10 : ° ee Angles 3/5 x3EK%. - 
; my saan) le) | i / Wa -3 9 9 a ga Ba 
0 7a oy” > Dd) fe) ' 2plates 84% «3 & — ae on . a N 
@) 
O 0 . 10 ie) a = qe ae ae Te as aiaiaas se Cosel’ Walley WAIDIN: 6 seektent Wage Relies © ee ‘ — pon ed os ee SS = 
O} ? jo sil | fi . oo ! : ° Pr) S 
oO} % lo} Eig 0} = “ & | : Og “Poti 39 . « ® 2 © 
p} 4 : @ oO ° : 8 044° 9) Ipl. 39°," x 340" & oflPo 
Oo} 4 i} | 1) Q i coe) Neer if'5. me ce) @ ® 6 - 3 ae 
C : jo | {0} OQ, € G& @ Q f 
‘oh — 440 e) @ 2 
‘ oes) (oe) ; 
oe loo o° oN’ oo g 
631 0. | 
ee 
+ 
ty 
y Two Thus 
ae 
x 
The 
=~ 
=. 


















































































Bact ic 5 "te --- 6'6"Spaces ------> 














a 6 0. 
io} 


Oo 9 0 6 %G.0; 








5 Raat aN SA" 


| 
‘ 


e 
Noles te match these in — 

















x 







TAagias ET “<4- 20°51 
2 Plates 94"x %*-0- ay 






~ 4 Re 
“9 en 4:1"tonglol <2 
oF \ 

























FI = 3-3 Spble= 12 





' 
We--- 


-3-3" sph 

















2 2 Plates 124" %°- Bes ber) 


















“AY 


le. 











.?. 
~ e: 





ie a ' 
3-6 ‘Spaces he ~ She: 4<5" ‘spaces - THATS 
; Plate 26°x $7! nie : 











3415 400mg 0 6 O4 


2:9 © 2Angles 35 

















(43464-65467 bots 
















































1 Plate 21% +4 4 iB long 





2 Angles 34 A's" 















Nov. 6, 1891.] 





ENGINEERING 











BRIDGE OVER THE SNAKE RIVER AT RIPARIA, WASHINGTON, USS. 


MR. GEORGE S. MORISON, ENGINEER, CHICAGO. 


(For Description, see Page 533.) 







































































9.1% 

















































































































































































































































































































































































































































































































iF 

7), 
pikes 
Z 















QV 
Zs 
N 


S$ 


SS 
emeoces SS 
WV 


WE SENN 


BS 

















S 


SS 


SS 





i 
: ace mee ab ee See ee ae: 
oionene 
N} LS IN) LIN) _ IN NU UNL: 
<a ae <a ae: 





























































































































































i < option of 6 0 long’: 


NAY oe , 


















































at) oe eee |’ 
hadiliaitiatien 


ig. 21. 2-5 X beams @ 240 tha p y! 


ee hie, See 
1 han for $4 bolt M8 


Alet4o 























is tite 









































Ra ae 








Grits i thick 



































Orie Yh thek | 





8 Ribs 2° thick 











528 


ENGINEERING 





[Nov. 6, 1891. 








was much prejudice against this practice, but he 
thought it was but prejudice. It was said that in 
this way the caulking edge was destroyed ; but he 
contended that in good work a caulking edge was 
not wanted. There were many marine boilers now 
afloat so made, and working with perfect success. 
The flues could also be taken through the back end 
and joined by a flange. In this way they would 
obviate much of the buckling and stresses referred 
to inthe paper. The author had said that the test 
of the boiler could either be made with the fittings 
in place or with blank flanges screwed on. This, the 
speaker said, should not be permitted, as it was 
quite essential to test the fittings as well as the 
boiler. Finally, he would suggest that the value 
of the paper would be greatly increased if the 
author would prepare, as an appendix, a list of 
former papers upon the same subject read before 
the Institution. 

Mr. Jenkinson referred to the subject of flang- 
ing. His experience was that more leakage re- 
sulted from flanged seams than from any cause. 
Often before caulking he had put the blade of a 
knife into a seam up to therivets. The reason for 
this was that, in machine rivetting, the weight of 
the machine was not left on long enough. He had 
seen nine rivets hot at a time, and it stood to 
reason that if the plates were inclined to spring 
apart, the rivets would not hold them together 
whilst they were at a red heat, and this was espe- 
cially the case when a flange was not true to the 
plating. He would also point out that the width 
of th.: flange was often insufficient. Withanarrow 
flange it was impossible to get reliable work. 
Flanges were often not more than 2 in. to 2§ in. 
That was insufficient to make a satisfactory rivetted 
joint upon. The radius at which the flange was bent 
at the root was also often too small. Referring to the 
strengthening piece at the manhole as shown in the 
diagram, he concluded that the single row of rivets 
shown was not a representation of actual practice. 

Mr. Marten said he concluded that the author 
had given in the paper the result of what he had 
observed, and did not necessarily put the details 
forward as his own opinion of what was best. The 
speaker was acquainted with many boiler shops, 
and he could state that the manufacture of Lanca- 
shire boilers had improved immensely of late years. 
This was due to the better machine tools with 
which the boilermaker was now supplied, and 
others would follow. He would refer to the ma- 
chine rivetter for rivetting up flue seams in place, 
and also to a machine for planing the edges of 
circumferential seams after the plates were bent. 
In that way the seams would not get injured. Also 
the longitudinal seams should be planed in place. 
The Lancashire boiler gave much better results, 
according to the accident records, than of old ; for 
few comparatively now failed from causes due to 
bad design, bad workmanship, or bad materials. 
Referring to the method of making the joint de- 
scribed by the author, the speaker had understood 
it was necessary to cut away the plate, as if thinned 
down in the fire it was, in the case of steel, sub- 
jected to such treatment as the metal was not 
calculated to stand. According to the paper he 
gathered that this was not the case. It was a point 
upon which he would like to have heard more re- 
marks from the authorities on the behaviour of 
steel who were present. 

Mr. Crossland was of opinion that the author, in 
not going higher than a pressure of 1001b., had not 
brought his paper sufticiently up to present day 
practice. Lancashire boilers were now being 
designed for 200 1b. pressure to supply steam for 
four-stage compound engines. The author had not 
referred to treble-rivetted joints with butt straps, 
but that was the way in which seams were made in 
the boilers for 200 lb. pressure, to which he had 
referred. The speaker by no means agreed with 
the statement in the paper that 3 ft. 6 in. was the 
best width for plates. Tt would be better if the 
whole of the plating could be in one. Steelmakers 
can now give much larger plates, and at the boiler 
works weight was not an objection where there 
were good modern appliances for handling, as there 
were in the best-arranged boiler shops. Whispers 
had been heard that a Manchester firm was about 
to supply boiler plates in weldless rings rolled out 
of the ingot, so that longitudinal seams would be 
done away with. If that end could be reached the 
designing of boilers to be pressed to 200 1b. would be 
much simplified, and he would expect that to 


become a standard. The speaker agreed with Mr. 
White in his remarks on boiler testing. 





Mr. Jeremiah Head, in reference to the remarks 
that had been made as to the size of plates, 
remarked that now steelmakers were able to — 
ply boiler plates of very large size. He had lately 
seen one 26 ft. 6 in. long, by 11 ft. 4 in. wide, and 
Z in. thick ; and others of greater thickness and 
large size. It was well known that it was not easy 
to make these large plates when they were required 
to be thin, for in making broad plates the rolls 
would spring, so that the middle would be thicker 
than nearer the edges. The author had referred 
to plates of mild steel, by the Siemens-Martin 
process. Mr. Head presumed that he referred 
to the acid process, but boiler plates were now 
made by the basic process. He would be glad 
to hear whether the latter plates gave the re- 
quired tests as demanded for acid process plates. 
That was an important matter, for it must be 
borne in mind that steelmakers in Great Bri- 
tain were dependent, almost entirely, upon foreign 
sources of supply for the raw material from 
which steel plates were made. With the excep- 
tion of the Cumberland district deposits, the 
Spanish mines supplied practically the whole of 
the ore which was required for boiler and ship 
plates, and therefore any process which enabled 
the more plentiful native ores of this country to be 
used must be of great national importance. The 
author had advocated the testing of the material at 
the steelmakers. No doubt that would save trouble 
to the boilermaker, but the speaker was of opinion 
that exclusive reliance should not be placed on such 
tests, but that the boilermaker should prove his 
material also himself; for instance, in the case of 
lamination. The author had referred to one source 
of this defect, the lapping of the plates at the 
adges ; but there was another fruitiul source of 
lamination, This was the ‘‘ blow-holes,” so called, 
which were present in the ingot. These were present 
when the metal was at such a temperature that they 
could not be welded up by any process, and they 
were rolled down in the mill until the holes ap- 
peared in the form known as lamination. Such 
laminations were not often at the edges and they 
were therefore more difficult to detect. In steel 
works the men were employed on piecework, and 
it was to their interest to pass a plate, so that the 
same care and vigilance might not be exercised to 
discover a defective plate as would be shown by the 
boilermaker. He would have been glad to hear 
some discussion as to the danger of working plates 
at what the late Daniel Adamson called ‘‘ colour 
heat.” This would bear on the question of thinning 
the edges of the plate as against cutting it away. 
He did not think the experiment referred to by the 
author, in which he had heated a plate in the 
middle and then cut it into tests strips, was at all 
conclusive. By cutting the plate into strips any 
unequal tension in the metal would be ad- 
justed, and no light was thrown on the danger 
that would arise were the plate retained in its 
whole condition. The advantage of drilling holes 
in position was that in that case the plate would 
bend fair in a continuous curve and not in a series 
of flats with the line of rivet holes at an angle. 
The action would be made clear by any one trying 
to bend a sheet of postage stamps into a cylinder, 
when the parts of least sectional area, 7.¢., the 
lines of holes, would give and the other parts 
remain unbent. There was still a difference 
among boilermakers as to whether steel or iron 
rivets were the best, and that was a point upon 
which discussion might have been profitably 
turned. The only other point to which Mr. Head 
would make reference was as to the factor of 
safety. The author had said, ‘‘A test of double 
the working pressure with a factor of 6 is about 
equivalent to a test of one and a half times the 
working pressure with a factor of 4} ; in each case 
the test pressure amounts to one-third of the 
assumed bursting or collapsing pressure, and is a 
test that may safely be applied to most materials in 
engineering.” Mr. Head was of opinion that not 
many engineers would like to test their work up to 
one-third of the bursting pressure. 

Mr. Phillips would like to ask the author what 
rolls would bend up to the edge of the plate, 

The President next called on the author. The 
hour was so late that he would be obliged to re- 
strict him to five minutes, and as that was obviously 
too short a time in which to deal with the many 
points brought forward in the discussion, he would 
ask Mr. Boswell to make his reply in writing, and 
forward it to Mr. Bache, so that it might be incor- 
porated in the Proceedings. Mr. Boswell said that 





he was glad the paper had called forth so many 
remarks, but it was disappointing that the three 
principal points in the paper, which should have 
given occasion to criticism, had not been touched 


upon. What the author considered these points 
to be did not transpire. He was aware that Lanca- 
shire boilers had been made for very high pressures, 
but he considered the scope of his paper was not to 
set forth exceptional circumstances, or what might 
be done—even though desirable—but what was the 
actual prevalent practice of the day. The majority 
of Lancashire boilers now in use, probably over 90 
per cent., were pressed to less than 1001b. to the 
square inch. Spinners may ask for higher pres- 
sures for their engines, but bleachers and dyers did 
not require them. With regard to the Bowling 
hoop, as at present made, it was not as rigid as 
speakers seemed tothink. The doubling plate at the 
manhole had a single row of rivets, but it was placed 
inside. The pickling of plates in acid he did not 
think necessary, as the action of the rolls was to 
break off scale. As to big plates, makers would not 
guarantee thickness and weight if they were over 
a certain size and not more than 3 in. to ? in. or 
perhaps { in. thick. Again, how were these large 
plates to be transported? They could not be taken 
in flat rate by railway as they would be too big for 
or the trucks. 

In summing up the discussion the President 
said thata discussion on such a subject as this could 
not fail to bring to the recollection of members 
their late colleague, Daniel Adamson. To him was 
largely due the introduction of steel into boiler- 
making. Hehad taken the matter up when it was 
far from popular, and it required no small amount 
of boldness to advocate the use of steel plates for 
boilermaking. Courage and tenacity of opinion 
were, however, a leading feature in Mr. Adamson’s 
character. He had worked as a boy with Mr. 
Adamson in the same shops, and as they had known 
each other all their lives he felt he could speak 
with some authority. He knew he was only ex- 
pressing the feelings of all engineers who knew 
Daniel Adamson in saying how much was owing to 
him for the work of a life well spent in the cause of 
engineering progress. 

The meeting then adjourned until the following 
evening. 


Tue Attoys REsEARCH CoMMITTEE’s REPORT. 


The second evening of the meeting, Thursday 
the 29th ult., was occupied by Professor W. C. 
Roberts-Austen’s report made to the Alloys Re- 
search Committee and the discussion thereon. Of 
this report, the first made to the Committee, we 
commence the publication on another page, and we 
may, therefore, at once proceed to the discussion. 

Before calling on any members to speak, the 
President asked Professor Roberts- Austen to 
explain the action of the Le Chatelier pyrometer 
by means of the example which was on the table. 
This the professor proceeded to do. He also 
added to what had been stated in the report some 
remarks on the curves given by the pyrometer in 
the heating and cooling of iron and steel and which 
were illustrated in the wall diagrams. The great 
point to decide was whether iron acted as sulphur 
and carbon, and appeared in two states as pure 
iron. The different forms of carbon were well 
known, the difference between them being very 
marked. No less striking was the wide distinction 
between sulphur in its crystalline state and when 
in the plastic condition, in the latter it having all 
the appearance of india-rubber. Now it was de- 
sirable to know whether iron, without being alloyed, 
could assume different forms, and on this point it 
was hoped that researches of the nature described 
might throw some light. Joule was of opinion 
that it might be so, and the researches of Osmond 
all tended to confirm that opinion. In the cooling 
of iron the spot travels regularly for a certain 
distance and is then arrested, thus showing an 
evolution of heat, which corresponds to the change 
of sulphur from one molecular state to another. 
Osmond therefore assigned this arrestation of the 
curve to a change in aggregation of particles. Ex- 
periments had been made with electrolytic iron, but 
electrolytic iron was very hard and might contain 
hydrogen. Means had been taken, however, to 
get rid of hydrogen in the sample operated upon, 
for it had been heated and cooled in vacuo, The 
apparatus used and the curve obtained were shown 
by a sketch made on the blackboard, it appearing 
that a break appeared, as in the diagrams given in 
the report, and there was also a corresponding break 
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during cooling. The question arose, Did this iron 
contain carbon at all? If so it must have been 
in very minute quantity, but exceedingly small 
amounts of such an alloy will cause considerable 
change in the physical properties of iron, and might 
not a trace of carbon account for the bump in the 
curve? In order to settle this the sample operated 
upon had been submitted to Mr. Edward Riley 
for analysis, he being the highest authority in this 
field. The report came out that there was a 
minute quantity of carbon present, namely 0.007 
per cent. The speaker was by no means sure, 
however, that this was in the specimen originally, 
but thought it —— that it might have been 
due to dust. Professor Roberts-Austen next re- 
ferred to Hadfield’s researches into the alloying 
of iron with manganese, and quoted the results 
arrived at by Osmond with regard to the allotropic 
state of iron. In conclusion the speaker stated 
that the present report was only to be looked upon 
as breaking ground ; for the subject was so vast 
that it would take very many years of patient 
research before very material progress could be 
reported, but the work that would remain to be 
done is so important that it will warrant all the 
labour spent upon it. 

Dr. Anderson was the first to rise in response to the 
President’s invitation to the meeting to discuss the 
report. He said that the contrast between the two 
papers put forward at that meeting was as wide as 
it well could be. One was eminently practical and 
the other absolutely theoretical, but both were 
eminently useful and of great value to engineers. 
The author of the paper of the previous evening 
had given the Institution the benefit of his observa- 
tion of what was actually done in the shops of 
boilermakers, while Professor Roberts-Austen had 
set forward the result of philosophic research and 
scientific investigation, which it remained for the 
engineer to apply to industrial practice. For his 
own part, he could speak as to the great value of 
the beautiful instrument exhibited on the table, by 
means of which Professor Roberts-Austen had made 
some steps towards solving these most interesting 
and important problems. In the making of heavy 
ordnance very large masses of steel had to be dealt 
with, and it was important that these should be, 
as far as possible, homogeneous throughout. In 
the experiment with the ingot described in the 
paper, the Le Chatelier pyrometer had been applied 
to the investigation of the difference between the in- 
terior and exterior parts of asmall ingot. What had 
been done in this case could be imitated on a large 
scale with gun hoops. It was usual now to test the 
ends and to take the middle for granted, as it would 
not be possible to cut a piece out of the middle, 
although the ends could be made longer than other- 
wise necessary, so as to allow for test pieces being 
cut off. With a reliable pyrometer, however, it 
was possible to get evidence with regard to any 
part, in the way so beautifully explained by the 
author of the paper. 

Mr. R. A. Hadfield was the next speaker. He 
said that before making any remarks on the admir- 
able report presented for discussion, he would like, 
asa member of the Research Committee, to bear 
testimony to their good fortune in securing so able 
and energetic a worker as Professor Roberts- 
Austen in taking up the preliminary scientific in- 
vestigation upon this most important question. 
Mr. Hadfield thought that he could claim to have 
made as many experiments as any one in this special 
field of research, but what was wanted were helpers 
working on scientific lines, such as those followed 
by the author. He would strongly recommend all 
interested in mining and metallurgical matters to 
study Professor Roberts-Austen’s address, as Pre- 
sident of the Chemical Section of the British Asso- 
ciation, delivered at the late Cardiff meeting. In 
this respect he would also point out the value of 
the information contained in the address of Sir 
Frederick Abel, the President of the Iron and Steel 
Institute. To these names he would wish to add 
that of Professor H. M. Howe, of Boston, Massa- 
chusetts, who he was glad to see present that 
evening. Mr. Howe was sure of a hearty welcome 
from British engineers and metallurgists at any 
time from the aid given to them by his invaluable 
treatise on the ‘‘ Metallurgy of Steel ;” and just 
now especially as one of the hosts who last year so 
royally entertained many of those present. Such 
helpers were wanted to collate, condense, and work 
upon the products of practical men, who, although 
they could produce the alloys, amidst the hurry 
and bustle of business life have not the time to 








properly complete and organise their results. In 
making the remarks that followed the speaker 
trusted that it would not be thought he wished to 
play the part of a captious critic, as he would 
have to call attention to certain anomalies 
in the report. Before the Institution’s special 
committee gave its final support to the document 
and issued it as approved, it seemed to him that 
some points required further examination. For 
instance, he could not but think that the tabular 
list at the commencement of the paper, in which 
the elements were ranged in order of their atomic 
weights, required some modification to be in agree- 
ment with the facts known as to the physical qua- 
lities of alloys of iron with the elements quoted. 
He thought, therefore, that the report might have 
attached to it a further statement giving roughly 
the general characteristics so far as known of the 
alloys as produced. He would take one case. 
After a considerable number of experiments he felt 
convinced that, notwithstanding the atomic volume 
of copper being 7.1, it ought not to be placed in 
Class I. along with carbon, nickel, and manganese 
as conferring similar results, for its effects were 
totally different, and he had not found any point 
of resemblance. He had been in correspon- 
dence with M. Brustlein, who worked on such 
alloys, and who confirmed the speaker’s opinion. 
Would it not be better, Mr. Hadfield continued, to 
recognise this fact? Otherwise investigators might 
be led away in the future. Copper should probably 
be classified with sulphur, phosphorus, and arsenic ; 
perhaps also with silicon and aluminium. Appa- 
rently it did not confer hardness or delay the change 
from beta or hard iron, if such exist, into alpha 
or soft iron. At any rate that was in accordance 
with judgment formed from those alloys of copper 
and iron that had come before him. Again Le 
Chatelier, in a recent communication to the French 
Society of Chemistry respecting the allotropic 
transformation of metals, says that the results of a 
considerable number of his experiments point to 
the existence of only a limited number of allo- 
tropic changes, and that the variability in the phy- 
sical properties of metals cannot therefore be ex- 
plained by their existence in an infinite number of 
slightly different isomeric states. Le Chatelier 
considered that molecular or crystalline transfor- 
mations are due to changes of internal structure— 
that is in the forms and sizes of the crystals or 
grains of metals in juxtaposition—and also in the 
mode of distribution of the impurities, rather than 
to changes of chemical character. In other words 
the changes that occur are of a physical nature and 
are produced by physical treatment. Taking these 
matters into consideration, the speaker asked should 
not the Committee submit a classification which, 
whilst necessarily approximate, might describe the 
known physical qualities of alloys hitherto pro- 
duced ? 

Mr. Hadfield next gave the following as an ap- 
proximate classification in the light of experiments 
made up to the present date : 

Class 1.—Carbon.—No amount of experiment or 
theory would get over the fact that carbon alone 
produces water-quenching hardening ; that is, it 
alone confers upon iron the property of becoming 
hard when water-quenched, and of causing sufficient 
hardness such as will scratch glass or form the 
cutting edge of a tool or similar article. This is 
even the case with self-hardening steels. It is also 
the case whether the carbon be added to or alloyed 
by itself with iror, or whether present along with 
other elements, such as chromium, a hard metal, 
or aluminium, a soft metal. For example, and 
proving the latter point, the speaker had obtained 
good cutting tools with an alloy or combination of 
97 per cent. iron, 2 per cent. aluminium, and 
1 per cent. carbon. Carbon possesses the further 
special characteristic, that small quantities pro- 
duce most powerful effects. For instance, as little 
as .05 per cent. difference from a certain standard 
has been stated as producing steel unsuitable for 
the particular purpose in view. The speaker was 
very confident that this characteristic does not 
apply to many of the other elements alloyed with 
iron. With some elements differences of six or 
eight times such an amount may occur with but 
little change in physical properties. 

Class 2.—Nickel and Manganese.—These are 
elements which when added in suflicient quantities 
strongly stiffen iron, but do not confer the property 
of water-quenching hardness. Whilst greatly 
differing they most nearly approach the action of 
carbon, and may also be termed hardeners, though 





of less intensity. In no case do they give water- 
quenching hardness. Nevertheless these metals 
do not produce by any means the same results. 
Steel with 3 per cent. of manganese in its forged 
state is comparatively brittle ; whilst 3 per cent. of 
nickel gives a tough material. There were in- 
creasing quantities of the latter ; after exceeding 
9 per cent., there is no remarkable development of 
the extraordinary strength noticed with manganese 
steel. 

Class 3.—Chromium and Tungsten.—These ele- 
ments stiffen iron but act much less powerfully than 
those in Class 2. They also do not possess the 
property of water-quenching hardness. For instance, 
in chromium steel, should carbon also be present, 
the chromium acts more powerfully in retaining 
the carbon in or combined with the iron as harden- 
ing carbon. Steel containing 2 per cent. of 
chromium, in which the carbon is not more than 
12 per cent., will not harden even if water-quenched 
at a white heat. Assoon as the carbon increases 
then the hardening properties also increase. A 
2 per cent. chromium steel, with, say, 1 per cent. of 
carbon, will harden more readily and to a greater 
depth as compared with the same steel containing a 
similar percentage of carbon only. It would be 
interesting to state, the speaker continued, that 
only recently he had obtained a sample of steel 
containing nearly 15 per cent. of chromium which 
could be readily forged. The remarkable toughness 
of certain kinds of special chromium steel, such as 
produced by the speaker’s firm, was shown in the 
trial of a 6-in. armour- piercing shell, with 
special large core, which went through a plate 
equal in thickness to the calibre of the projectile, 
and was found uninjured nearly a mile and a 
quarter on the other side of the plate. In another 
case one of Messrs. Hadfield’s 6-in. shells of 
ordinary armour-piercing pattern, and of similar 
quality, was fired through two separate compound 
plates each 9 in. thick, and remained unbroken. 
In other words, a 6-in. projectile punched 18 in. of 
compound plate without being injured. When 
fired a third time against a specially prepared com- 
ag plate made under the Ellis-Tresidder patent 

y John Brown and Co., it met its fate. The 
peculiar fact in connection with this variety of steel 
is that the chromium—whilst it is in itself pro- 
bably a very hard metal—will not in the absence of 
carbon produce any apparent increase in the hard- 
ness of the iron with which it is alloyed, at any 
rate, up to 3 or 4 per cent. Seeing it in the posi- 
tion it occupied in the tables already quoted, this 
fact might be claimed by Professor Roberts-Austen 
in support of his case. The speaker had qualified 
his statement that chromium was a hard metal, as 
he had never been able to obtain a pure sample. 

Class 4.—Aluminium, Silicon, Sulphur, Phos- 
phorus, Arsenic, and Copper.—Whilst agreeing in 
their general properties of not conferring hard- 
ness upon iron, this class might be divided into 
two sections A and B. Aluminium and silicon 
would constitute class A. These do not act so 
powerfully in destroying malleability and tough- 
ness as Section B, but as soon as they exceed say 
3 per cent., the resulting metal possesses similar 
qualities to those found in Section B. These 
alloys do not possess much commercial value, 
though Mr. Hadfield had obtained several remark- 
able results with the metalloid silicon up to as high 
as 2 per cent., or even Lad cent. The proximity 
intheatomic volumes of the metal and the metalloid, 
10.6 and 11.2 respectively, is worthy of note, 
seeing the very similar results they produce when 
alloyed with iron. Sulphur, phosphorus, arsenic, 
and copper corstitute Section B. Sulphur, arsenic, 
and copper when present in but small quantities 
actsimilarly in destroying malleability and ductility, 
either in the hot or cold state. Phosphorus also pro- 
duces a somewhat similar effect, but may be present 
in larger quantities before red-shortness occurs. It 
causes serious brittleness in the cold state, as is 
well known, at any rate as regards steel, All 
these alloys, even small percentages, are of little 
value. They differ from Section A of this class in 
several respects. 

The speaker had tried to alloy iron with lead and 
tin, but his efforts had not been very successful. It 
seemed impossible to get a true alloy or combination 
with the former. He had found the whole of the 
lead added to a 24-ft. square ingot of steel deposited 
at the bottom unalloyed and apparently unchanged. 
Some experiments had been made with cobalt. An 
alloy containing 14 per cent. of this element had 





forged well, but the addition of the cobalt did not 
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give hardness, Bismuth had also been tried, but 
the experiments were not completed. The same 
remark applied to cadmium, and if any important 
facts were deduced from the trials the speaker 
would communicate them to Professor Roberts- 
Austen, who was of opinion that special interest 
was attached to the experiments with this metal as 
an alloy ofiron. Gold and silver were, the speaker 
said, so scarce in steel works at the present time 
that that no doubt accounted for the fact that ex- 
periments had not been made with them. Faraday, 
however, was reported to have experimented with 
silver-steel. A material bearing that name is made 
in Sheftield. The speaker thought he need hardly 
mention the fact that it contained no silver. 


thought that the necessarily rough and approximate 
classification, based upon the results of the alloys 
produced, might be considered before the Com- 
mittee gave a definite classification. The work of 
the Committee, the speaker continued, would be 
received with much interest by those concerned in 
metallurgical matters, and it was therefore of the 


was so ably advocated by its author, and also by 





/more than one reading, and even that of doubtful 
| accuracy. 
Summing up these statements, Mr. Hadfield | 





emi 


Professor Roberts- Austen, should be carefully 
verified ; and it certainly had much in it that was 
attractive. Turning to the question of pyrometers, 
the results which Professor Roberts-Austen had 
given of his work and experience were of the 


ratus would cost between 15/. and 201. The 
speaker asked whether it would be within the pro- 
vince of the Committee to ask him for a communica- 
tion on the subject. The very clear way in which 
‘the author of the report had expressed his views, 
greatest value, and they would be turned to good | as to the behaviour and phenomena of molten steel 
account in practical working. There was, how-/ during solidification, rendered his remarks most 
ever, one great drawback in the Le Chatelier | valuable as giving a lucid idea of what actually takes 


pyrometer when it was applied to determine place in the case of the metals experimented upon. 


temperatures of metals with high melting points. | Unfortunately the part of the report to which the 


This arose from the fact that when the platinum- | speaker referred did not include iron. Mr. Had- 
rhodium wires are immersed, say in molten steel, | field hoped that Professor Roberts-Austen would 
they become brittle, and it is hardly possible to get | see his way to follow with other molten metals, 
especially iron and steel. After the great trouble 
taken by the author and Dr. Anderson it was to be 
course of correspondence, that he was engaged in | regretted that the cooling diagrams of the samples 
perfecting a more simple pyrometer. Would it not | of commercial steel did not offer more definite 
be advisable, the speaker said, to have this tested results. It was to be hoped further experiments 
by the Committee as soon as the inventor was ina | would be made. The speaker had no doubt much was 
position to offer it for actual use? Mr. Callendar, | to be obtained by correct observation of the cooling 
who had done so much good work in this direction, | curves on the excellent lines devised by Professor 
had told the speaker that he thought a simple and | Roberts-Austen. Engineers and metallurgists owed 


M. Le Chatelier had told him, in the | 


‘reliable pyrometer could be obtained to meet the | to him special thanks for the great amount of time 
greatest importance that the Osmond theory, which | 


needs of practical metallurgists, and he had some | he had devoted to the work. Finally the speaker 
experiments in hand. He thought that the appa- | considered that the subject gave great scope for 
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research if systematically carried out, and he be- 
lieved that discoveries were to be made in that 
direction which would prove invaluable, and, in- 
deed, absolutely necessary to the future of me- 
chanical engineering. 

The next speaker was Professor Howe, of 
Boston. He said that the theory of the effect of 
the atomic volume being a function in changing the 
state of iron from the hard to the soft state, as set 
forward in the report, was doubtless very fasci- 
nating, but if its carbon lowered the melting point 
should not phosphorus raise it? but the latter did 
not appear to do so. The question arose also whether 
copper and carbon should be placed in the same 
group? The Le Chatelier pyrometer he looked on 
as one of the greatest boons that metallurgists had 
ever received. It was readily available in working 
and its accuracy was remarkable. Nevertheless it 
required careful manipulation to get the highest 
scientific results ; although that did not apply 
to the same extent in ordinary working. Its 
rapidity, too, was a great merit. It was possible 
to embed a thermo-couple in each furnace, and to 
have one galvanometer in an office. The wires 
from each couple could be switched on to the galva- 
nometer as required. This device had been tried 
in casting steel guns on the Rodman principle. In 
this operation it was desirable to know the stress 
in each part due to cooling, and in this instrument 
it was possible to embed a thermo-couple in any 
part of the mould and so get the desired informa- 
tion in the same way that Professor Roberts-Austen 
had shown the rate of cooling in different parts of 
an ingot. 

Professor Arnold, of Shetftield, was the next 
speaker. He said he was about to criticise the 
report, and to criticise it severely. He thought that 
the system followed was a great waste of precious 
labour and would lead to no great results, In com- 
paring simple bodies like gold and lead with such 
a complex body as steel, he did not think any 


fessor Roberts-Austen assumed responsibility for 
the theories put forward by M, Osmond in the 


| hours at a fair red heat. 


‘of M. Osmond’s and Professor Roberts-Austen’s 


(For Description, see Page 532.) 


paper he read before the Paris meeting of the 
Tron and Steel Institute, and these the speaker 
would show to be practically worthless. He thought 
that the curves shown were obtained by a system 
of mathematical juggling, which might be de- 
scribed as a sort of scientific two-card trick on 
ordinates and: abscisse. ~In -fact M. Osmond 
had produced an optical illusion which made 
his recalescence geese into f-iron swans. He 
was very glad tosee that Professor Roberts-Austen 
had by means of his beautiful photographic re- 
corder reduced them to their true value of auto- 
graphic ducklings. Some of the previous speakers 
had spoken of the fascination of a research which 
would couple up the properties of steel with the 
periodic law, but he thought that iron and steel 
formed a field of research of too much national 
importance to be made a cantering ground for the 
hobby-horse of periodicity. It was somewhat 
startling to practical metallurgists to be told that 
chromium, silicon, and tungsten had a softening 
effect on steel, but the statement lower down on 
page 2, that this influence might be modified by 
the individual properties of the elements them- 
selves, qualified the matter. 

It was very evident, he considered, that M. 
Osmond and Professor Roberts-Austen had quite 
failed to take into consideration the fact that two 
kinds of hardness existed in steel, viz,, ‘‘ abrasion 
hardness” and ‘‘ brittle hardness,” <A steel might 
be quite soft as far as could be judged by the 
turning tool or the drill, and yet be quite brittle 
| under the sledge-hammer. 
| Again, the definition of annealing adopted by M, 
Osmond was not true annealing atall. For instance, 
if a steel casting was made in dry sand it would be 

many hours before it was cold, and according to 
M. Osmond’s definition should be annealed, but as 
'a matter of fact a steel of ordinary hardness would 
| be brittle when taken from the mould, and to be 
| really annealed would have to be allowed to cool 





He held that the results 
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own experiments were strong evidence against the 
existence of Biron. Thea,3of M. Osmond, or the 
d of Professor Roberts-Austen were supposed to 
mark the change from Sto airon. The arrest of the 
fall in temperature at this point was very insignifi- 
cant, and yet they were asked to regard this as 
indicative of a great molecular convulsion ! Again, 
they were asked to. admit that earbon had no in- 
fluence on the hardness of steel beyond being the 
agent which retained the 8 iron in the form in 
which it existed at high temperatures. If this was 
so it followed that the more-carbon there was pre- 
sent the smaller the change to a iron, and conse- 
quently the smaller the bulge at d. Yet on look- 
ing at Fig. 12 it would be seen that the arrest of 
the galvanometer spot at this point was greater in 
the case of a steel containing 0.5 per cent. carbon 
than in the upper curve of a steel containing only 
0.16 per cent. carbon. 

He would next refer to one of the most remark- 
able omissions that perhaps had ever been made in 
all metallurgical research, which was that the 
report contained no reference to the work of Dr. 
Sorby, in which he had, by the aid of the micro- 
scope and etching with acid revealed so much as to 
the composition and physical characteristics of 
steel. Those who remembered the papers read by 
Dr. Sorby before the Iron and Steel Institute would 
remember that he had shown steel to consist of a 
network of pure iron, or at any rate of iron free 
from carbon or of a network of carbide of iron, but 
that the main constituent was perhaps the most 
remarkable structure, either natural or artificial, 
in existence. To this substance he had given the 
name ‘“‘ pearly compound.” He found it to consist 
of laminz of pure iron alternating with those of 
carbide of iron; as a rule, these were only just 
within the reach of microscopic vision, that is to 
say only slightly coarser in structure than light 
itself. He had no doubt that in the near future 


| this remarkable compound would form the missing 
analogue obtained would be worth a rush. Pro-| very slowly after being maintained for about 70 link, which would explain the phenomena to which 


| 


steel more than any other metal gave rise. 
His remarks so far had been all fault-finding, and 
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he now had great pleasure in bearing testimony to 
the parts of M. Osmond’s and Professor Roberts- 
Austen’s researches, which would prove of real value 
to metallurgists. _M. Osmond had brought within 
scientific bounds the wild theories of recalescence 
which had been floating about for years. Professor 
Roberts-Austen had made M. Osmond’s work 
practically perfect by his autographic recorder, 
which the speaker considered was an admirable 
instrument. M. Osmond’s method (the indications 
of which he thought were due to crystallisation and 
the conversion of dissolved carbon into carbide of 
iron), when carried out with the aid of Le Chatelier’s 
beautiful pyrometer and Professor Roberts-Austen’s 
recorder now had the right to take its place as one 
of the recognised methods of investigating steel. 

It might be asked, if he disapproved of the pre- 
sent lines of research, what wer 4 he suggest in its 
place ? His reply could be condensed into one word, 
‘*correlation.” In investigating a given sample of 
steel to obtain results likely to be useful to engi- 
neers, it should be examined by every known 
method. Its chemical composition, its mechanical 
behaviour as to tensile, crushing, bending, and 
torsional strains in its ordinary, hardened, and 
annealed states, must be accurately determined. 
These correlated with a searching microscopic 
examination and careful determination of critical 
points by Osmond’s method would certainly solve 
the mysteries of the body known as steel. He saw 
no insuperable difficulties in the way of carrying 
out such a research which, when completed, would 
arrive at the object for which the present research 
had surely been instituted, viz., to give to engi- 
neers better steel for structural purposes, a hard 
but still tough steel for rails, better machine tools, 
and soon. When the end was attained by means 
of which a mastery over the manufacture of steel 
was insured, such a research would have done an 
invaluable work for both engineers and metal- 
lurgists, 

Mr. Stromeyer was the next speaker. He com- 
menced by handing in a Table, which we annex : 


Influence of Impurities on the Various Properties of 
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c » that the impurity has little or no effect. 

? Indicates that the various authorities are very conflicting. 


This Table had been compiled by the author 
from various authorities, Mr. Stromeyer confining 
himself, in its preparation, as much as possible to 
original research. He did not wish it to be under- 
stood that the results were those of his own expe- 
rience, or that he agreed with all of them ; but he 
simply brought the Table before the meeting in the 
hope that a more perfect one might ultimately be 
evolved by the aid of experience gathered from 
experiments now being carried out. He would 
draw attention to the fact that many observers lay 
great stress on the influence which one impurity 
exerted on the action of another. In illustration 
of this he mentioned that manganese seemed to 
increase the tenacity of steel to a certain extent, 
but it, nevertheless, neutralised the action of 
carbon, This was especially the case in regard 
to elongation and hardening, so that when a 
material of high tenacity and much elonga- 
tion was required, the ratio of manganese to 
carbon had to be increased. The reverse 
was true of chromium and tungsten, for they 
seemed to accentuate all the effects produced by 
carbon. The speaker further stated that he looked 
on the results of the report as the introduction of 
a new test which might ultimately give us valuable 
information on the behaviour of steel. A reliable 


test for experimental purposes was wanted, as was 
proved by the fact that neither tensile, bending, or 
drift tests had as yet been able to give any indica- 
tion as to the condition of mild steel plates which 
have failed by cracking after having been flanged. 


Mr. Stromeyer had recently tried to ascertain 
whether a bending test, after nicking the samples 
carefully with a chisel, would give comparable 
results, and he had to a certain extent been suc- 
cessful ; the bending of samples (usually 12 in 
number) being fairly uniform. In respect to the ex- 
periment described in the report, in which an effort 
was made to show the variation in temperature be- 
tween the inside and outside of a be ingot, the 
speaker pointed out that the central thermo-couple 
would indicate the mean temperature of the part im- 
mersed, and that included a part near the surface 
of the end of the ingot. Mr. Stromeyer had come 
across two cases of critical points in iron at very 
much lower temperatures than those mentioned in 
the paper. Professor Wedding, of Dusseldorf, 
mentioned, two or three years ago, that the retar- 
dation in the rise of temperature takes place at or 
near the melting point of lead. Some experiments 
had been made by Mr. Andrews on the strength of 
railway axles at the low temperatures of 24 deg. 
Fahr., 124 deg. Fahr., and perhaps also at 9 deg. 
Fahr. There had been shown breaks in the curve 
when these temperatures were reached, all of 
which were, of course, below the freezing point of 
water. 

Mr. Stead, of Middlesbrough, followed. He re- 
marked that in opposition to what had been said by 
Professor Arnold, he would wish to bear testimony 
to the value of Professor Roberts-Austen’s work, and 
he thought that good practical results would follow. 
No doubt much classification was wanted to bring 
the whole of the data into shape for practical use. 
The suggestion made by Mr. Hadfield was good, 
and it was certainly necessary to study the effect 
not only of one element, but also a combination of 
elements. The work inaugurated by the report 
was one of no less magnitude than importance, and 
no one then present, at any rate, would be likely 
to see the end. This might be illustrated by ex- 
periments of Hadfield in which it was shown that 
manganese up toa certain point gave one effect, 
and then there was a break away, an opposite 
result being produced. The importance of physical 
inquiry was emphasised from the extraordinary 
difference that was found in steel of exactly the 
same chemical combination. He had tried to get 
the same results for weeks from a Bessemer con- 
verter and had failed, but he thought that with the 

yrometer of Le Chatelier at his disposal he might 
ows been successful. In connection with this sub- 
ject he thought Professor Howe’s suggestion as to 
the casting of the Rodman ordnance most valuable, 
and if this can be carried out in other matters and 
the actual temperature of the furnace can be found, 
a vast advance would be made towards getting 
better steel. 

The President closed the discussion, saying that 
the hour was so late that he would ask Professor 
Roberts-Austen to put his reply in writing, and 
forward it to the secretary to be incorporated in 
the Proceedings. If, however, he wished to add 
some remarks of a general nature, he would pro- 
long the meeting five minutes more. Professor 
Roberts-Austen referred to Mr. Hadfield’s objec- 
tion with regard to copper being classed in the 
first section in the Table ; it was to be remembered 
that it came at the bottom of the list. in Group 1, 
and was only separated from the second section 
by a narrow dividing line, and its position must 
therefore be viewed with some latitude. Osmond 
had only classified the foreign elements in accord- 
ance with observed facts, and the Table was based 
on his research. He agreed with Mr. Hadfield 
that carbon stands alone as a hardener, although 
boron may perhaps approach it in a greater or 
less degree. The point raised by Mr. Howe with 
regard to the effects of carbon and phosphorus 
was one upon which no decision could be pro- 
nounced, as the atomic grouping of phosphorus 
might be changed by its solution iniron. Referring 
to another point, the effects of pure elements 
on pure iron was a matter upon which very 
little was known, and they were only now feel- 
ing their way towards an elucidation of the 
results of molecular action. Professor Arnold 
had started his remarks with the statement that 
the analogies he had drawn between gold and iron 
were ‘‘not worth arush.” That time alone would 
show. Professor Arnold had also objected to the 
smallness of the evolution of heat, as shown on 
the curve of temperatures, but in the case of cool- 
ing sulphur there is but slight thermal evidence of 
what (as the specimens on the table showed) must 





be really a profound molecular change from the 


brittle yellow sulphur, to the plastic india-rubber- 
like variety. With regard to the omission of refe- 
rence to Dr. Sorby’s work, which Professor Arnold 
had said was so unjust, the speaker could only point 
out that there were only three pages devoted to 
steel and it was manifestly impossible to more than 
touch on the subject in the space at disposal. He 
could assure Professor Arnold that he by no means 
undervalued the work done by Dr. Sorby, but 
had on several occasions publicly expressed the 
warmest appreciation of it. In his British Asso- 
ciation lecture on the ‘‘ Hardening and Tempering 
of Steel,” he had illustrated Mr. Sorby’s work 
elaborately, but it did not appear to him that it 
was necessary for him to deal with it in the present 
report. He had, however, formed the highest 
opinion of the labours of Professor Arnold's gifted 
fellow townsman Dr. Sorby 

The meeting then broke up after the usual votes 
of thanks had been passed. 








SIMPLEX TWIST-DRILL GRINDER. 

To form the cutting edges of a twist-drill so that 
when used it shall cut freely, and drill true holes of a 
diameter having the closest approximation to the size 
of the drill, it is necessary that these cutting edges 
and the coned end of the drill should be shaped with 
great exactness. The ideal conditions required appear 
simple and are generally well understood in the work- 
shop; but although a workman may sometimes be 
met with possessing natural aptitude, combined with 
exceptional skill in grinding, sufficient for all practical 
purposes, to the ordinary workman this exactness is 
impossible without the assistance of some specially 
designed apparatus. The ideal conditions referred to 
are as follows: The apex of the drill should possess 
what is called a ‘‘ chisel point ;” the two cutting edges 
should diverge from the axis of the drill at equal 
angles, and be exactly equal in length, measured from 
the chisel point, and the backing-off, or clearance 
behind each of the cutting edges, should conform as 
nearly as possible to the shape of the bottom of the 
hole produced by the drill, but with sufficient clearance 
to allow the edges to penetrate to the thickness of the 
shavings without binding. 

If in the operation of sharpening the drill is simply 
rotated truly upon its axis, while the cutting end is 
applied to the grinder, the result will, be the configu- 
ration of the end to the contour of two segments of a 
true cone, whose axis is coincident with the axis of 
the drill, and the drill be absolutely without clearance 
or backing off, whereas the reduced portions should 
have a gradually diminishing angle, or become more 
and more acute in relation to the axis of the drill from 
a point behind the cutting edge to the termination of 
the backing off. When the cutting end of a properly 
formed and properly tempered twist-drill is shaped 
with exactness on the lines here indicated, it is fitted 
to perform its work with the greatest ease, and give 
the most satisfactory results. 

Various apparatus have from time to time been 
devised with the object, either of attaining the per- 
fect configuration here indicated, or of approximatin 
to it; some of the apparatus are very complicated an 
costly, requiring considerable care as well as skill on 
the part of the workman, while others are defective in 
—- An examination into what has hitherto 

een brought out for the purpose shows that three 
separate and distinct methods of operation have been 
followed, and each inventor has aimed at producing 
the desired result by working upon the lines indicated 
by one or other of these methods. 

The first to be noticed is one where the result is 
sought to be obtained by rocking the drill, during the 
operation of grinding, about an axis which is parallel, 
or nearly so, with the edge to be ground. The result 
is the backing off of each cutting edge with a clearance 
more or less cylindrical in form, and lacking in uni- 
formity, some portions having an excess of clearance, 
and consequently weak, while other portions are de- 
ficient. 

The second method to be named is one where 
the drill is fixed in a chuck or carrier, having a partial 
rotation upon an axis which is convergent with the 
axis of the drill, and the drill is so fixed that 
its axis crosses the axis of the carrier a short dis- 
tance behind the point; the two axes being also in 
slightly different planes. Apparatus of this kind is 
mounted at a proper angle in front of a grinding wheel, 
and each member of the cutting end of the drill is 
operated upon by partially rotating the chuck or car- 
rier upon its axis; suitable provision being made for 
giving the drill exactly half a rotation after each cut- 
ting edge is ground, so as to operate upon each mem- 
ber equally. In machines working upon this principle 
the effect is to give a contour to the end of the drill 
very nearly approaching to the ideal one beforealluded 
to; where it Fils short of that ideal is in its failing to 
give the same angle of relief—or “‘ back rake” as it Is 





sometimes called—throughout the entire length of the 
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cutting edge, alike for the larger and smaller drills, 
and in producing a ‘‘chisel point” that is somewhat 
curved, instead of being straight across the axis. 
Besides which, the mechanism for chucking the drill 
and effecting the required movements is often of 
too refined and delicate nature to continue long in 
working order when exposed to the grit and water of 
a grinder. 

The third form of apparatus to be referred to is based 
upon the consideration that a twist-drill, being a rotat- 
ing cutting tool, points to the necessity of forming the 
clearances of the cutting edges about the axis of rota- 
tion of the drill when at work; thus suggesting the 
propriety of partially rotating it upon its own axis 
during grinding, and effecting the required ‘‘clear- 
ance” by swinging the drill laterally and radially 
simultaneously with this rotation. By placing the 
axis of the lateral radial movement in a suitable posi- 
tion, near the point of the drill, the clearance effected 
has the desired gradually diminishing angle with the 
axis of the drill, and the point is preserved in the true 
chisel form. Machines constructed upon this latter 
principle have movements which are, in fact, exact re- 
productions of the movements adopted by the most 
skilled workmen, without the aid of specially designed 
apparatus, when aiming at the production of the ideal 
cutting edges before referred to, and the obvious use 
of such machines is to combine and control these move- 
ments with more precision and exactness than the un- 
aided hand can effect. 

Many of the apparatus so far designed, whether 
working upon one or other of the lines indicated, are 
complicated in construction and costly to buy. This 
fact has tended in no small degree to prevent their 
more general adoption, especially in workshops of 
comparatively small size, where it would be impos- 
sible to find anything like regular employment for 
such machines, and has no doubt also had a deterrent 
effect upon a more extensive employment of twist- 
drills. 

The drill sharpener which forms the subject of the 
two illustrations on page 531 is the result of several 
years’ practical and experimental research. The ob- 
ject kept in view has been to adopt the principles 
of working referred to in the third form of apparatus 
mentioned above, and at the same time to simplify 
the mechanism and manipulation so as to produce 
a tool that can be readily applied, either to an 
ordinary workshop grindstone or emery tool grinder, 
without interfering with their use for general 
purposes. 

The illustrations are taken from two opposite sides 
of the apparatus as applied to an ordinary grindstone, 
but as before mentioned, it is readily applied to any 
form of tool grinder. 

One part consists of a clamp A, to pass over and be 
secured by a pinching screw B to the tool rest on 
one side, and clear of the grindstone ; on the side of 
the clamp nearest to the stone there is a vertical 
flange with two screws and a segmental slot for 
attaching a part called the front table C, also bearing 
upon the rest, and intended to receive the cutting end 
of the drill; this front table can be secured to the 
clamp A at any required angle, above or below the 
horizontal position, so that the end of the drill resting 
upon it may be presented to the face of the grinder at 
such an angle as will give any desired clearance angle, 
or ‘‘ back rake,” to the cutting ede. 

Rising perpendicularly from the front table on the 
right-hand side is a side fence, diverging laterally 
from the face of the grindstone at such an angle that 
when the end of the drill is resting truly against it, 
the cutting edge to be sharpened will be parallel to 
that face. Projecting outward from the front table C 
is a threaded arm C', parallel with the horizontal 
surface of the table, and also diverging laterally at the 
same angle as the side fence. Sliding freely upon the 
arm C'is a bracket G fitted witha key taking into a 
groove on the arm, which prevents its — upon it. 
A capstan nut H screws upon the arm, and by it the 
arm bracket G can be propelled in the direction of the 
grindstone, while by tightening the thumb-screw G' an 
amount of friction can be given to its advancement, 
sufficient to retain it in any position unless propelled 
by the nut H. The arm-bracket G is also pro- 
vided on its outer face with an adjustable piece D' 
ca'led an abutment plate, which, together witha pro- 
jection G? upon the arm bracket G, form a back table, 
truly in line with the front table C for supporting 
the shank end of the drill; the abutment plate carries 
a sloping flange E and projecting lip or abutment D, 
aud 1s capable of being adjusted laterally to a scale 
marked upon its upper flange, according to the dia- 
meter of the drill, and fixed in any required position 
Ly the winged nut D*. 

For manipulating the drill, a hand socket F is used, 
which fits on to the taper shank of the drill ; this hand 
socket has upon it a truly faced flange or collar, of 
rhomboidal outline, with the obtuse angles rounded 
off ; these obtuse angles being of such amplitude as to 
permit the drill to be rotated through an angle of about 
70 deg., and the difference between the longer and 


amount of lateral movement to be given to it during 
rotation. 

The apparatus is used as follows: Having been 
clamped upon the tool rest and adjusted to the angle 
required for giving the proper amount of clearance, or 
‘‘back rake,” to the cutting edge, the abutment plate 
D' is set for the diameter of the drill to be sharpened ; 
as shown by the index or scale. The hand socket F 
is — upon the shank of the drill, and the drill 
held with the left-hand resting upon the two tables 
Cand D. : 

The arm-bracket G is now advanced towards the 
grinder until the end of the drill nearly touches it, 
and is temporarily fixed in this position by tightening 
the thumb-screw G!. The socket F is now held by the 
right hand, with the face of its flange bearing against | 
the abutment D and one of the longer edges bearing 
truly against the sloping flange E; while holding it 
steadily in this position, the drill is twisted round in | 
the socket until the cutting edge to be sharpened lies | 
as nearly horizontal as can be judged by the eye; it is | 
then lifted off the tables (drill and socket) and the’ 
point of the drill is struck lightly against any near 
object—such as the end of the grindstone trough—| 


75 miles above the confluence of the Snake and 
Columbia Rivers in Washington Territory. The piers 


| of the bridge are built of basaltic stone, the two abut- 


ments being founded on piles, and the three river piers 
on pneumatic caissons. The only original feature 


_ of the bridge is the turntable of the draw span. The 


entire weight of the draw is carried on two cross- 
girders which are connected together. The girders 
are carried on the plunger of a central hydraulic 
press. When the bridge is closed the weight of the 
trusses is carried directly to the masonry by side bear- 
ings, on which the cross-girders rest. When the 


| bridge is to be opened the cross-girders are raised by 


the hydraulic press until the side bearings are entirely 
clear, and then the bridge turns easily on the fluid 
centre. In turning the draw is guided and kept level 
by eight wheels with heavy spring bearings, the springs 
being strong enough to prevent any rocking of the draw 
when turning, and not so stiff but what they are com- 
pressed when the bridge is lowered on the side bearings. 
Fig. 1, on page 539, is a general view of the bridge 
with the draw span, and Fig. 2a similar view with the 
span open. Fig. 3, page 530, shows the pier of the 
draw span with the substructure on which the span 

















and this fixes the drill sufficiently secure in the socket. 
The drill is now replaced upon the tables and held 
with the left hand, lightly but firmly, sideways against 
the side fences, and endways, with the flange of 
the socket bearing truly against the abutment D. 
The capstan nut is now turned to advance the 
arm-bracket G until the cutting edge is acted 
upon by the grinder, and whilst being so held 
with the left hand, the socket is slowly rocked 
or rotated to and fro with the right hand, through 
an angle of about 70 deg., as limited by the obtuse 
angle of two edges of the flange, care being taken dur- 
ing the rocking operation that the flange is kept in 
touch with the abutment plate at D and E, and that 
the nose of the drill bears well in the angle formed 
by the side fence and the table C. As the end of the 
drill is reduced, the arm-bracket G can be set up as 
required by the capstan nut H until the edge is suffi- 
ciently well formed. The end of the drill can be 
examined at any portion of the operation, and the 
grinding resumed, with as much facility as in grinding 
ordinary drills in the ordinary manner. When one 
cutting edge is formed all that is necessary is to repeat 
the rocking operation on the opposite cutting edge, 
controlling the motions from the two opposite edges 
of the flange on the hand socket and withont any re- 
adjustment of the arm-bracket G. The two longer 
edges of the collar or flange being parallel insures 
exactly half a complete revolution of the drill in form- 
ing each cutting edge. When the grinder has reduced 
the second edge as far as the abutment D will allow, 
both edges will be found to be truly formed, and the 
drill can be forced out of the hand socket by the 
thumb-screw at its outer end. 

Each sharpening apparatus is ordinarily furnished 
with three hand sockets made to fit the standard taper 
shanks of all the drills coming within the limits of its 
operation, but a specially designed socket is made for 
holding drills having cylindrical shanks. 

So far they are supplied in two sizes, No. 1, which 
takes in drills from } in. to 1} in. in diameter; and 
No. 2, embracing drills from § in. to 2in. in diameter. 
An important point which has not been noticed is, 
that by having the side flange E in a sloping or angular 
position, combined with the configuration given to the 
abutment D, the same relative form of cutting edge 
and clearance is maintained upon all the drills operated 
upon, whether of large or small diameter. 

The apparatus can be attached to, or removed from, 
the tool rest in about 10 seconds, but if a prolongation 
is formed on the top part of the rest, to the right 
hand, the clamp A can be loosed, and the tool moved 
to one side out of the way in even less time, leaving 
the grinder clear for ordinary work, but resting 
handily for readjustment as occasion may require. 

The inventor and patentee is Mr. G. D. Edmeston, 
of 29, Johneon-street, Cheetham, Manchester. 





THE RIPARIA BRIDGE. 
WE publish on pages 526 and 527 illustrations of an 
interesting structure recently completed by Mr. George 
8. Morison, of Chicago, over the Snake River, at 





shorter radii of the flange corresponds with the 





rests ; Figs. 6 to 37 are details of this substructure. 
Fig. 3 gives a very clear idea of the arrangement 
referred to above; in this view a and 6 are the two 
central girders connected together, and the ends of 
which are supported on wheels ; d and ¢ are the outer 
brackets also supporting the girders and carried on 
wheels ; and ec are two other girders connecting the 
whole structure. Figs. 4 to 7 are details of girders a 
and b, other views of which are given in Figs. 19, 20, 
and 21; Figs. 9 to 15 are details of bracket girders d 
and ¢; and Figs. 16 and 17 are girdersc. Fig. 30 isa 
section of the central ram, shown to a smaller scale in 
Figs. 19 to 21, and Figs. 23, 25, and 26 are views of the 
cart saddle that rests on the hemispherical head of the 
ram. Figs. 35 and 36 are views of the carriage on 
which the ends of the girders a and b and the bracket 
girders rest ; and Figs. 31 to 34 are details of the lock- 
ing gear. The Figs. 19 to 21 show the general 
arrangement of the turning gear, and a part of the 
internal toothed ring, and the driving pinion is given 
in Fig. 37. Appended is a copy of the specification 
under which the Riparia Bridge was constructed : 


OrEGON RAILWAY AND NAVIGATION 
ComPANY. 


Specifications for Superstructure of Bridge across the 
Snake River at Riparia, W.T. 


General Description.—The superstructure will consist of 
two main Fr oead spans and one draw. 

Each through span will be 325 ft. long between centres 
of end pins, divided into thirteen panels of 25 ft. each. 
The trusses will be 40 ft. deep, and placed 18 ft. apart 
between centres. Each span will weigh approximately 
700,000 Ib. 

The draw will be 352 ft. long between centres of end 
pins and be carried on a centre bearing table. 

Plans.—F ull detail plans, showing all dimensions, will 
be furnished by the engineer. The work shall be built 
in all respects according to these plans. The contractor, 
however, will be expected to verify the correctness of the 
plans, and will be required to make any changes in the 
work which are necessitated by errors in these plans, 
without extra charge, where such errors could be dis- 
covered by an inspection of the plans. 

Materials.—All parts, except nuts, swivels, clevises, 
wall pedestal plates, and ornamental work, will be of 
steel. The nuts, swivels, and clevises may be of wrought 
iron; the pedestal plates and ornamental work will be of 
cast iron. 

All materials shall be subject to inspection at all times 
during their manufacture, and the engineer and his in- 
spectors shall be allowed free access to any of the works 
in which any portion of the material is made. Timely 
notice shall be given to the engineer, so that inspectors 
may be on hand. 

teel may be made by the open-hearth or by the Bes- 
semer process, but no steel shall be made at works which 
have not been in successful operation for at least one year. 
Steel made by the Clapp-Griffiths process will not be 
accepted. All melts shall be made from uniform stock 
low in phosphorus, and the manufacturer shall furnish 
satisfactory evidence to the engineer that this class of 
material is being employed, it being understood that the 
finished product of open-hearth steel is to be one in which 
the phosphorus does not average more than $5 of one per 
cent., and never exceeds ;; of one rs cent., and in the 





Riparia. The bridge crosses the Snake River about 





finished product of Bessemer steel the average of phos- 
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phorus shallnot be more than 45 of one per cent., and | the posts and bolsters and the stringers with the floor | 


the maximum not more than <4 of one per cent. 

A sample bar having 1 square inch cross-section shall 
be cut from the finished product of every melt. The 
laboratory tests shall be made on this sample bar in its 
natural state without annealing. 

The laboratory tests of steel made on the sample bar 
shall show an elastic limit of not less than 38,000 lb. per 
square inch; an ultimate strength of not less than 
63,000 lb., nor more than 70,000 lb.; an elongation of at 
least 22 per cent. in a length of 8 in.; and a reduction of 
at least 45 per cent. at the point of fracture ; this elonga- 
tion and reduction being the minimum and not the aver- 
age requirements. In a bending test the sample bar shall 
bend 180 deg. and close back against itself without show- 
ing crack or flaw on the outside of the curve. Steel having 
an ultimate strength of 60,000 lb. per square inch will be 
accepted for rivets. 

Should the contractor desire to use British steel, the 
quenchingand bending tests specified in the Hawkesbury 
Bridge specifications will be required, and the elastic 
limit requirement may be waived. 

Every piece of dom f shall be stamped with a number 
identifying the melt, and a statement of the results of the 
laboratory tests of each melt shall be furnished by the 
contractor, certified by some person acceptable to the en- 


gineer, and accompanied by the tested specimens. Should | body of the bar, and shall show a uniform and ductile 


the manufacturers make tests of bars rolled from sample 
ingots certified copies of the report of said tests shall an 
be furnished to the engineer. 

All sheared edges or punched holes in steelwork shall 


Miscellaneous.—Allworkmanship and material, whether 


beams, and, in general, the holes for all rivets which must | particularly specified or not, must be of the best kind 


be driven after erection, shall be accurately drilled to an 
iron templet. The holes for the rivets connecting the 
| floor beams with the posts shall be 1 in. in diameter, and 
the rivets of corresponding diameter. 
Forged Work.—The heads of eye-bars shall be formed 
by upsetting and forging into shape by such process as 
|may be accepted by the engineer. No welds will be 


; allowed. After the working is completed, the bars shall | 


be annealed by heating them to a uniform dark-red heat 
| throughout their entire length, and allowing them to 
|cool slowly. Theform of the heads of steel eye-bars may 
| be modified to suit the process in use at the contractor’s 
| works, but the form of the head adopted must be such as 
| to meet the requirements of the tests of full-sized bars. 

| The heads and theenlarged ends for screws in laterals, 
| suspenders, and counters, shall be formed by upsetting 
| by a process acceptable to the engineer. e eyes on 
| the 1 in. square counters may be bent around and welded. 
| Tests of Full-Sized Steel Bars.—Ten full-sized eye-bars 
| of sections and lengths, used in the actual work, shall be 
| selected from bars made for the bridge, by the inspector 
| for testing. Each of these full-sized bars shall be strained 
| till an elongation of 10 per cent. is obtained, and, if pos- 
| sible, broken. If broken, the fracture shall occur in the 


| quality of material. 

The contractor will be required to send the full-sized 
| bars to Athens, Pa., to be broken in the testing machine 
| at that place unless some other machine has been specially 


be subsequently planed or drilled out, so that none of the | approved for this purpose by the chief engineer. 


shall 


more than 4in. in diameter shall be drilled through the axis. 


Nuts, swivels, and clevises shall be | enough to 


break the members to which they are attache 


Cast iron shall be of the best quality of tough grey iron. 

oe shall 
be carefully straightened before they are laid out; the 
rivet holes shall be carefully spaced in truly straight lines; 
the rivet heads shall be of hemispherical pattern, and the | of 8 per cent. or of the lot to develop an average of 10 per 
work shall be finished in a neat and workmanlike manner. | « 
Surfaces in contact shall be painted before they are put | ing the lot from whic 


Rivetted Work.—All plates, angles, and c 


h surface is ever left upon the work. Steel for pins | 0 
be sound and entirely free from piping, and pins | as the work proceeds, the last bar not to be selected till 


he full-sized bars shall be selected from time to time 


|all the eye-bars are manufactured. The tests shall be 
| made from time to time as the bars are selected. When 
three bars have been tested, the bars manufactured up to 
the time of the selection of these three test-bars shall be 
| accepted or rejected on the results of such tests, and the 
| same shall be done again when three more bars are tested. 
| In these tests the failure of one bar to develop a stretch 





| cent. before ee — vee 
ese bars are taken. 


shall be sufficient reason for reject- 
A failure to 


/now in use in first - class bridgework. Flaws, ragged 
| edges, surface imperfections or irregular shapes, will be 
sufficient ground for rejection. Rough and irregularly 
| finished work will not be accepted. 

Machine finished surfaces shall be coated with white 
| lead and tallow before shipment. All other parts shall 
| be given a coat of Cleveland ironclad paint, purple brand. 
T'erms.—The prices for the work shall be by the pound 
The price for 


| at separate rates for steel and cast iron. 
The 


| wrought iron shall be the same price as for steel. 
| prices shall be for material on cars at Chicago. 

| Monthly estimates will be made at the end of each 
| month for the work done during that month. In these 
{monthly estimates, the material delivered at the con- 
| tractor’s shop, but not manufactured, shall be estimated 
at 50 per cent. of the contract price for finished material 
in Chicago, and manufactured material at 75 per cent. of 
the contract price for finished material in Chicago. Pay- 
ments will be made on or about the fifteenth day of the 
following month, according to these estimates, deducting 
from the amount of the same 10 per cent. as security, to 
be held until the completion of the entire contract. 

No material will be paid for which does not form a part 
of the permanent structure. 

All expenses of testing shall be borne by the con- 
tractor. 

Time.—The fixed spans shall be completed and shipped 
not later than December 1, 1888, and the draw not later 
than January 1, 1889. 

Gro. S. Morrson, 
Chief Engineer Riparia Bridge. 





ELECTRIC OVERHEAD TRAVELLING 
CRANE. 

THE crane which we illustrate above was constructed 
by Messrs. R. Bolton and Co., 110, Leadenhall-street, 
London. It was designed to lift a load of two tons and 
to travel and cross traverse with the load at the 
following speeds: Lifting speed, 20 ft. per minute; 
cross traverse speed, 50 ft. per minute; longitudinal 
traverse, 100 ft. per minute. 





The dimensions given for rivets on the plans | break in the body of the bar shall not be a sufficient 
are the diameters of the rivets before driving. | ground for condemnation if it does not occur in more than 
Power rivetters shall be direct-acting machines, capable one-third of the bars tested ; but the above requirements 
of exerting a yielding presst re, and holding on to the rivet | as to elongation shall apply to the bars so breaking in the 
when the upsetting is completed. | head, as well as to the others. The chief engineer shall, 
The several parts of each member shall be assembled, | however, examine carefully into the cause of breakage of 
and the holes shall be drilled, the sharp edge of the drilled | any bar which does not meet the requirements, and, if 
hole shall be trimmed so as to make a slight fillet under | the defect is explained, may order additional tests, and 
the rivet head, and the pieces shall be rivetted together | make the acceptance dependent on further results. a : . 
without taking apart. Should the contractor desire, the| Machine Work.—The bearing surfaces in the top chord | The lifting is accomplished by a two-part chain run 
parts may be punched with a punch at least s4; in. smaller | shall be truly faced. The ends of the stringers and of | over the jenny and through a sheave block and out to 
than the diameter of the rivet as given on the plans, | the floor beams shall be squared in afacer. All surfaces, | a dead eye at the furtherend. The cross traverse is by 
working in a die only gy in. larger than the rivet; the | so designated on the plans, shall be planed. All sheared | double endless chains running over cup drums ; the - 
several parts of the member shal! then be assembled and | and punched edges shall be planed or bored out. | longitudinal motion is by spur gearing. 
the holes reamed so that at least }; in. of metal is taken| All pins shall be accurately turned to a gauge and | ; Rata f h tor 
| : . | he driving is done from both ends of the mo 
out all around, the sharp edge of the reamed hole shall | shall be full size throughout. Pin holes shall be bored to’ .n4f¢ so that the power is distributed evenly to the 
be trimmed and the pieces rivetted together as above. | fit the pins, with a play not exceeding ~;in. These Seoal detehienad ae A ai 1 dis aun 
All rivets shall be of steel ; therivet holes shall be of such | clauses apply to all lateral connections as well as to those een Serre gor! dine ov carn t 
size that they will fill the hole before driving, and, when- | of the main trusses. Pins shall be supplied with pilot | pended from the roof of the building over the centre 
ever possible, the rivets shall be driven by power. All| nuts, for use during erection, four for each size of pin. line of the motor, and the crane is fitted with a copper 


together. 
The cross-beams are of I section connected to cast- 


iron end carriages carrying the motor and gearing. 
All the motions are controlled and reversed from the 
ground level by three hand chains, The motor is a 
compound-wound machine of 5 horse-power running at 
45 volts tension and 900 revolutions ; it is practically 
noiseless. 





bearing surfaces shall be truly face’. The chord pieces| All screws shall have a truncated V thread, United | slipper, which has a slight upward spring to keep it 
shall be fitted together in the shop, in lengths of at least | States standard sizes. in contact with the conducting wire. The combined 
five panels, and marked. When so fitted there shall be| Draw.—The draw will include the supporting girders, | switch and resistance are fitted to the crane overhead, 
no perceptible wind in the length laid out. The pin holes | rods, and frames at the centre and the lifting By latch- | and controlled by one cord from below, 





shall be bored truly, so as to beat exact distances, parallel ing apparatus at the ends. The centre on which the 

with one another, and at right angles to the axis of the | bridge turns, the bearing wheels and the circular track, aes 
member. The pin holes in the vertical posts shall be | are not included in this contract. ~ Pic IN THE ZOLLVEREIN.—The output of pig in the 
truly These specifications shall apply to all the material in | Zollverein in June amounted to 365,073 tons. The corre- 


»arallel with one another, and at right angles to the | 
axis of the posts. The posts shall be straight and free 
from wind. 


sponding production in June, 1890, was 387,852 tons. 
he number of furnaces in blast in June this year was 
132, as compared with 129 in June, 1890. 


this draw in the same manner as the fixed spans. The 
| latching arrangement at the ends shall be finished exactly 





The holes for the rivets connecting the floor beams with | according to the plans furnished, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron warrant market 
was flat last Thursday forenoon. A considerable amount 
of business was done in Cleveland and hematite iron, the 
former declining 3d. and the latter 2d. per ton. The 
bottom prices were respectively 38s. 9d. and 48s, 4d. per 
to». Business was done in Scotch iron at 46s. 114d. per 
ton, and in the afternoon at 47s. 0jd. and 47s. Sales of 
hematite iron were also made in the afternoon at 48s. 54d. 
to 48s. 44d. per ton cash. The settlement prices at the 
close were—Scotch iron, 47s. per ton ; Cleveland, 38s. 74d.; 
hematite iron, 48s. 6d. per ton. There was a stronger 
feeling in the warrant market on Friday, and a smart 
reacticn from the depression of prices in the preceding 
part of the week took place. The best prices, however, 
were not maintained ; but still hematite iron closed for 
the week at 48s. 104d. per ton, thus showing a recovery 
of 44d. per ton buyers, which was likewise the amount 
recovered by Cleveland iron. Scotch pig iron was not 
dealt in, but holders continued firm in their quotations, 
and the close was still 47s. per ton. A large amount of 
business was done in Cleveland and hematite iron warrants 
on Monday, but Scotch warrant iron was neglected. Busi- 
ness opened strong, and Friday’s buoyancy in prices con- 
simaed all forenoon, but in the afternoon there was some 
heavy selling, and prices not only lost the early improve- 
ment, but part of Friday’s gain as well. Hematite iron, 
after being up 3d. per ton, closed 3d. under last week’s 
final quotation. After experiencing an advance of 2d. 
per ton, Cleveland warrants weakened and closed 14d. 
down on the day. Some excitement showed itself in the 
market on Tuesday, owing, it is said, to the syndicate 
holding Scotch warrants demonstrating to the ‘‘ bears” 
that it not only still lived, but that it was also equal to 
‘corner” any attempt to beat down prices below the 
standard of 47s. per ton. A lot of 500 tons (one warrant) 
was wanted, and in the forenoon an advance of 3d. per 
ton was offered without effect. In the afternoon an ad- 
vance of 74d.—up to 47s. 74.—was offered, but still no 
sellers were to be had. The agent for the syndicate had 
withdrawn the supply of warrants. Accordingly no 
business was done in Scotch warrant iron, and yesterday 
was the third day in succession that the market was 
without a transaction in Scotch iron. The last transac- 
tion recorded at one month was on September 30 at 47s. 5d., 
and the previous transaction wason the 28rd of that month, 
at 47s. 6d. This action on the part of the Scotch iron 
syndicate led to a considerable amount of ‘‘ cornering” of 
hematite iron, and values more than recovered Monday’s 
decline. Hematite iron improved 4d. and Cleveland w Ha 
4d. per ton. The settlement prices at the close were— 
Scotch iron, 47s, 74d. per ton; Cleveland, 39s. 14d.; 
hematite iron, 49s, per ton. There was a rumour in the 
course of the day that the London holders of the Scotch 
warrants had been in communication with a Glasgow 
house as to the disposal of the warrants privately, the 
price offered being 42s. per ton, while the sellers were 
standing out for 45s. per ton. Scotch warrants were bid 
up to 47s. 94d. per ton cash this forenoon, but there were 
no sellers. Cleveland iron was done at, and a shade 
below, yesterday’s finishing price. Hematite iron de- 
clined 14d. per ton. No material change took place in 
the afternoon. The following are a few of the prices of 
No. 1 special brands of makers’ iron: Gartsherrie, Sum- 
merlee, Langloan, and Calder, 57s. per ton ; Coltness, 
57s. 6d.; Glengarnock (shipped at Ardrossan), 57s.; 
Shotts (shipped at Leith), 58s. 6d.; Carron (shipped at 
Grangemouth), 60s. per ton. Last week’s shipments of 
pig iron from all Scotch ports amounted to 5755 tons, as 
compared with 5227 tons in the corresponding week of 
last year. They included 100 tons for the United States, 
1775 tons for Canada, 165 tons for Australia, 123 tons for 
France, 220 tons for Italy, 175 tons for Germany, 500 
tons for Holland, smaller quantities for other countries, 
and 2363 tons coastwise. There are now 76 blast furnaces 
in actual operation, as compared with six at this time last 
year. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 499,431 
tons, against 499,443 tons yesterday week, thus showing 
for the week a decrease of only 12 tons. 


Imports of Iron Ore.—The imports of iron ore at the 
Clyde from Spanish ports during the past month, although 
not up to the average monthly imports for two years pre- 
ceding October, 1890, show an increase of 18,930 tons, or 
nearly 140 per cent. over those in October last year. The 
small receipts in that and the succeeding six months were 
due to the stoppage of the Scotch blast furnaces for near 
five months, As that arrangement also told on the im- 
ports of iron ore for the first four months of this year, the 
ten months’ imports show a falling off to the extent of 
207,577 tons, or near 50 per cent. The returns specially 
compiled are : 


Month. Ten Months. 
Vessels. Tons. Vessels. Tons. 
1891 25  32,£80 164 | 218,148 
1890 10 13,950 292 425,725 
1889 30 43,579 279 393,444 
1886 20 21,842 208 246,595 


Malleable Iron and Steel Trade.—As a rule the finished 
iron and steel works are now all well employed. Prices 
are well maintained, but in nearly all departments 
the inquiry is quiet. For iron sheets, especially those of 
the thinnest gauges, the demand is better than it has 
been for along time, although that branch of the trade 
has been active all through the present year. There is 
much activity in the cut nail rant . 


Clyde Shipbuilding Trade.—Launches during October.— 
Judging by the new shipping put into the water, the 
shipbuilding trade of the Clyde showed more activity last 


siderably larger, there being thirty vessels of an aggre- 
gate of 33,136 tons launched during the month, being 806 
tons over the amount of new shipping launched in 
October last year, and 24,671 tons over the output in 
1886, but 2715 tons under that of the same month in 
1883. For the ten months of the year, however, there is 
a falling off to the extent ef 39,519 tons, as compared with 
the tonnage launched in the corresponding period of last 
year, and of 74,608 tons, as compared with that for 
the same ten months of 1883, the busiest year yet 
known in the history of the Clyde shipbuilding trade. 
As compared with the output of the corresponding 
period of 1886, the past ten months show an increase of 
104,615 tons. Of the vessels launched last month, twenty- 
two were steamers, aggregating 20,436 tons, and the other 
eight, of an aggregate of 12,700 tons, were sailing vessels. 
Amongst the vessels launched during the month there 
were the Ruahine, 6000 tons, built by Messrs. William 
Denny and Brothers for the New Zealand Shipping Com- 

ny, of London; the Algeria, 4500 tons, built by 

essrs. D. and W. Henderson and Co., for the Anchor 
Line Bombay service; the Tewfik Rahbune, 2000 tons, 
built by Messrs. R. Napier and Sons, for the Khedivial 
Steam Packet Company, of Egypt. The largest sailing 
ship was one of 2550 tons. 


Prices of New Shipping on the Clyde.—There is a 
decided disposition on the part of builders at present to 
stick to the rates per ton made a couple of months ago, 
when giving quotations for new vessels, but in more than 
one case where yards were scarce of work easier terms 
have been accepted. A week or ten days ago one firm 
had to refuse the order for a paddle steamer in conse- 
quence of not being able to complete her in the time 
specified by the owners, who had a somewhat severe 
penalty clause attached to their contract specifications. 
First-class steel passenger steamers may now be con- 
tracted for at 23/. to 28/. per ton gross register, and steel 
cargo steamers from 11/. to 13/. per ton gross register, and 
steel sailing ships at from 7/. 7s. 6d. to 91. per ton. 


Large Contract for Boilers.—Messrs. Penman and Co., 
a well-known firm of boilermakers in Glasgow, have 
received a big order for boilers—no fewer than 32—from 
Mr. John Macdonald, Brazil. The same gentleman has 
also recently placed large orders for engineering plant. 


Society of Chemical Industry.—At the opening meeting 
of the new session of the Scottish branch of this Society, 
which was held in Glasgow last night, a paper was read 
by Mr. A. Werner Cronquist on ‘‘The Fireclays and 
Firebrick Industry of Sweden.” 


Royal Scottish Society of Arts.—Prizes and medals have 
just been awarded by this Society on account of papers 
read at the meetings during the session of 1890-1—in all 
about fifteen. The most valuable award is the Keith 
prize of 21/., given to Dr. R. Milne Murray for his paper 
**On an Electrical Bench for Physiological Research.” 
Professor A. B. W. Kennedy, Professor T. H. Beare, and 
Mr. A. R. Bennett are amongst the recipients of awards. 
This Society was called into existence in the year 1841, so 
that it has now attained its jubilee, which was celebrated 
on Monday evening by a dinner in the Waterloo Hotel, 
Edinburgh, with Lord Kingsburgh, Lord Justice Clerk, 
of the Court of Session, President of the Society, in the 
chair. There was a large attendance of members and 
guests and the proceedings were very interesting. 


Dundee and the Trawling Industry.—Ex-Baillie Taylor 
~ sed at the meeting of the Dundee Harbour Board, 

eld on Monday, that the trustees appoint a committee to 
obtain information with regard to providing jetty and other 
accommodation at the harbour in order that the industry 
of steam trawl fishing might be carried on at the port. 
He argued that such an industry would be of great benefit 
to the trustees, who were likely to derive a large revenue 
from it. His proposal was that they should construct a 
jetty to the west of the present cattle jetty, where they 
ad a large area of ground which could be feued to fish- 
curers and others in the trade. If the facilities which he 
desired were provided, it was probable that a limited lia- 
bility company would be formed, with a capital of 100,000/., 
to built from ten to twenty steam trawlers. A committee 
was appointed for the purpose. 


Clyde Trust, 1863-1891.—At yesterday’s monthly meet- 
ing of the Clyde Trust te pon taken of Sir James 
Bain, who has been a member almost continuously since 
1863. He was Lord Provost of Glasgow a considerable 
time ago, and consequently head of the Trust. He has 
now become M.P. for Whitehaven, and consequently he 
finds it requisite to sever his connection with the Clyde 
Trust. The thanks of the Trust were voted to him 
yesterday, and in reply he gave an interesting statement 
as to its progress during his long connection with it. In 
ay _ revenue was 121,380/., and it has now risen to 
5800, 





NOTES FROM SOUTH YORKSHIRE. 

. SHEFFIELD, Wednesday. 
Low Moor Coliiery Dispute.—A meeting of thecolliersem- 
ployed at the Low Moor Company hasbeen held at Wyketo 
consider their position in the dispute which has arisen be- 
tween themselvesand themen employed atthe Rhodes Pit. 
There is only a farthing a ton in dispute. The company 
will not increase their offer of 34d. per cwt. to ironstone 
getters, and the men persist in their demand of 37d. On 
the recommendation of the Yorkshire Miners’ Associa- 
tion it has been recommended that a ballot be taken on 
the question, but there is every likelihood of a strike. 

The Amalgamated Society of Engineers and Doncaster.— 
This Society has now opened another branch in Don- 
caster, the head-quarters of the engineering department 





month than during September. The output was con- 





of the Great Northern Railway Company. In the intro- 


ductory proceedings Mr. Tom Mann addressed the meet- 
ing. e spoke of the progress the Society had made 
generally, and congratulated the Doncaster branch be- 
cause, notwithstanding a large number of non-unionists 
in the town, they had been successful in establishing them- 
selves further. 


South and West Yorkshire Coal Trade.—Coal proprie- 
tors throughout the district report that the shipping 
trade is good. Prices at the pits are as follows: Best 
Haigh Moor, 13s. ; seconds, 12s. ; Silkstone hards, 12s. ; 
house coal and cobs, 1ls. 6d. ; Stanley Main seconds, 
9s. 6d. ; steam coal, 9s. ; coke, 9s. ; slack, 6s. to 6s. 6d. ; 
smudge, 4s. 6d. to 5s. The tonnage forwarded to Hull 
and Goole is very fairly maintained for the season, and 
prices are firm at from 10s. to 10s. 6d. per ton. Railway 
companies are buying steadily in hard coal. 


Heavy Iron and Steel Trades.—There is a steady up- 
ward movement in the prices of both iron and steel. 
Hematite pig is very firm in the market, and all classes 
of manufactured Bessemer have advanced about 5s. per 
ton within the past fortnight, making best guaranteed 
billets 6/. 23. 6d. per ton, and Siemens 6/. 10s. to 
6/. 12s. 6d. per ton. There are a number of new orders 
for railway material, best engine tyres realising 12/. 10s. 
upward, wagon tyres and springs 10/. 2s. 6d., and com- 
mon axles 6/. 10s. per ton. All the engineering houses 
are fully engaged, and there are ro good hands short of 
employment. The overtime peer may lead to a little 
further dispute in the Leeds district, but certainly not in 
Sheffield. Foundry work is not coming in freely. 
Armour plate and ordnance manufacturers are very 
busy, but it is not expected fresh orders will be issued 
to them on this side the new year. 





NOTES FROM THE SOUTH-WEST. 

Taff Vale Railway.—Mr. H. O. Fisher, engineer of the 
Taff Vale Railway, has resigned his appointment, Mr. 
Riches, the locomotive superintendent, remains, at the 
request of the new manager, Mr. Beasley. 


Ebbw Vale Steel, Coal, and Iron Company, Limited.— 
A committee of shareholders recently appointed to con- 
sider and advise with the directors on the financial posi- 
tion of this company, has just issued its report. As re- 
gards the works and property outside Ebbw Vale, the 
committee states that the directors have, to the great 
advantage of the company, sub-leased the works at Aber- 
carn, Aberyschan, and Pontypool, and the committee 
recommends that renewed efforts should be made to dis- 
pose of the works and property at Brendon Hills, and 
any others distant from Ebbw Vale. The committee is 
strongly of opinion that the management of the company 
should be concentrated at the works at Ebbw Vale, and 
with this view it recommends (1) that the present ex- 

nsive offices in London and Manchester be given up. 
2) That a small office be opened in London for the 
accommodation of a selling agent. (3) That the secretary 
and his staff be removed from London and Manchester to 
Ebbw Vale; and (4) that a small office be opened in Man- 
chester for the convenience of directors and shareholders 
and the transaction of certain banking business, 


Cardiff.—The steam coal trade has not shown much 
activity ; the best qualities have made 13s. to 13s. 6d., 
and secondary descriptions 12s. to 12s. 9d. per ton. 
House coal has remained steady at late rates; No. 3 
Rhondda ~~ a has been quoted at 12s. 6d. to 12s. 9d. per 
ton. The coke trade has ruled quiet ; foundry qualities 
have made 18s. to 19s. ; and furnace ditto, 17s. 6d. to 
18s. per ton. Iron ore has been in moderate request. 


Lynton and Lynmouth Railway.—A landslip occurred 
on Scader on the Lynton and Lynmouth Cliff Railway, 
which has been opened about a year. A mass of earth 
fell, causing the traffic to be suspended. Some little time 
will elapse before it can be resumed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. | 

The Cleveland Iron Trade.—Y esterday there was a fair 
attendance on ’Change but the tone of the market was 
anything but cheerful, and few transactions were recorded. 
In the morning one or two sales were reported at 39s. for 
early f.o.b. delivery of No. 3 g.m b. Cleveland pig iron, 
but none of the makers would quote below 39s. 3d., and 
later in the day this became the general figure. There 
was no inquiry for forward delivery. Business was said 
to have been done in No. 4foundry at 38s. 3d., and 37s. 3d. 
was asked for grey forge, but most buyers were not dis- 
posed to pay more than 37s. for the last mentioned Shreve 
and reported being able to purchase at that figure. Middles- 
brough warrants opened at 38s. 11d., but closed rather 
firmer at 39s. 14d. cash buyers. There was, however, next 
to no business doing in them. To-day our market was 
very quiet. A fas Heer hows was done in the early part 
of the day at 39s. for No. 3, but afterwards buyers could 
not be found at that figure. There was little or nothing 
doing in Middlesbrough warrants. They opened at 39s., 
but fell to 38s. 94d., which was the closing cash price of 
buyers. In hematite pig iron there is very little change. 
A good deal is still being produced, and mixed numbers 
of local brands remain at about The Spanish ore 
trade is steady, rubio still being 13s. 3d., ex-ship Tees. 


The Make and Disposal of Pig Iron in Cleveland.— 
Yesterday the Cleveland Ironmasters’ Association issued 
from their offices here their customary monthly statistics 
showing the make and disposal of pig iron in the North 
of England during October. The returns show that of 
151 iWast furnaces built 90 were in operation ——s 





October, and produced 222,919 tons of pig iron, of whic 
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128,924 tons was Cleveland pig, and 93,995 tons hematite, 
spiegel, and basic pig iron. The total production was 
12,693 tons more than in September. At the end of last 
month 56 furnaces were running on Cleveland pig, and 
34 on hematite, &c. The stocks of pig iron at the end of 
October stood at 254,276 tons, being 7150 tons below the 
stock at the end of the previous month. Shipments dur- 
ing October were satisfactory. They reached 83,756 tons, 
or 6797 tons less than in September, but 1518 tons more 
than during October last year. 


Manufactured Iron and Steel.—There is very little new 
in the manufactured iron and steel trades. Prices 
although not quotably altered are a shade weaker. Most 
of the works keep busy, but several of them must be 
getting well through the contracts they have on hand, and 
new orders are very difficult to secure. Common iron 
bars are quoted 5/. 10s.; iron ship-plates, 5/. 10s.; iron 
ship angles, 5/. 7s. 6d. ; steel ship-plates, 6/.; and steel 
ship angles, 5/. 17s. 6d., all less the usual 24 per cent. dis- 
count forcash. Heavy sections of steel rails remain at 
41. to 4l. 5s. net f.o.s. at makers’ works. 


Cleveland Miners’ Wages.—On Monday a meeting of 
the Cleveland mineowners was held at Middlesbrough, 
when a deputation of miners attended to discuss the 
wages question. It will be remembered that on October 2 
the men made a claim for an advance, and the employers 
made acounter claim for a reduction. At the meeting 
yesterday it was agreed that wages should continue un- 
changed for the remainder of the present quarter. 


Wages in the Shipbuilding Trade.—A conference was 
held on Monday at the Queen’s Hotel, Sunderland, 
between representatives of the Tyne, Wear, and Tees 
shipbuilders and a deputation from the men’s association. 
The object was to reconsider the modified notice of the 
employers to reduce piecework wages at the rate of 5 per 
cent. Hopes of a settlement were entertained, and these, 
fortunately for all concerned, were realised. We under- 
stand that, after a long discussion, the masters absolutely 
refused to withdraw their last resolutions with regard to 
the reduction on piecework. The men, on hearing this, 
then asked that their notices should be extended for four 
months longer. This the masters declined to entertain, 
and added that they still firmly adhered to the resolution 
passed at their last conference in Sunderland. The men’s 
representative then retired, and after conferring amongst 
themselves for some time, they returned, and en behalf of 
the workmen they offered to accept the reduction on 
piece prices, providing it came into effect on the first full 
pay in January. The masters agreed to this, and the 
dispute being amicably settled, the conference ended. 


The Cleveland Salt Company, Limited.—The fourth 
annual report of this company issued yesterday states 
that during the past twelve months, there having been a 
good demand for salt, the directors had experienced no 
difficulty in disposing of their productions at fairly 
remunerative prices. The whole of the plant is in a 
satisfactory condition and working well. The balance 
available for dividend, including 4322. 5s. brought 
forward from last year, is 6688/. 7s. 10d., which the 
directors recommend should be disposed of as follows: 
For payment of dividend at 10 per cent. per annum on 
preference shares, 3000/. ; for payment of dividend at 10 
per cent. per annum on deferred shares, 1500/. ; to write 
off capital account, 1000/7. ; to put to reserve fund, 5001. : 
balance to be carried forward, 688/. 7s. 10d. 





MISCELLANEA. 
It is proposed to hold an international Exhibition at 
Douglas, Isle of Man, next year. 


The Cheshire Lines Committee have decided to abolish, 
on and after the lst of January next, second-class fares, 
It isstated that the Great Northern, the Manchester, 
Sheffield, and Lincolnshire, and the Great Eastern Rail- 
way Companies have in contemplation a similar change. 


The first meeting of the Bristol Students’ Engineering 
Society was held on Tuesday, October 27th, at the Bristol 
University. College, when a paper was read by Mr. 
Thomas Morgans, of Bristol, on the subject of ‘‘Steel 
Sleepers.” 


The gross receipts of the twenty-three agave al rail- 
ways of the United Kingdom for the week ending Oc- 
tober 25 amounted, on 16,290} miles, to 1,420,726/., and 
for the corresponding period of 1890, on 16,252} miles, 
to 1,403,391/., an increase of 83 miles, or 0.2 per cent., 
and an increase of 17,335/., or 1.2 per cent. 


Messrs. Deacon, Maxwell, and Dore (Samuel Fisher 
and Co.), of the Nile Foundry, Birmingham, have just 
completed a large triple-effect evaporating plant for a 
new sugar estate in Java. The three casings of the eva- 

rators each measure 7 ft. 6 in. in diameter by 18 ft. 6 in. 
in height. The tube-plates are of brass, and each evapo- 
rator contains 750 2-in. brass tubes. 


_ The ordinary monthly meeting of the Leeds Associa- 
tion of Engineers was held in the lecture-room, Park- 
lane, on Thursday, October 29, when Mr. A. Towler, 
M.I.M.E., read a paper on “‘ Air Pumps and Condensers 
for Steam Engines.” The paper was illustrated by 
numerous drawings, and the reading was followed by an 
interesting discussion. 


It is stated that an arrangement has been arrived at 
by which the Great Northern Railway will not again 
oppose Sir Edward Watkin’s Bill for his new trunk line 
to London from the north. Negotiations have been 
going on for some time between Sir Edward Watkin and 
Lord Colville of Culross, as chairman of the Great 





Northern, and now it is reported that a definite agreement 
has been come to. 


_ The first ordinary meeting of the Liverpool Engineer- 
ing Society was held in the Royal Institution, Colquitt- 
street, on Wednesday, October 28, when Mr. J. T. Wood 
delivered his inaugural address on taking the chair as 
president for the session. The address was devoted to a 
discussion of the collection and disposal of sewage. As 
regards the irrigation system, the speaker favoured broad 
irrigation, which he stated was preferable both as regards 
maintenance and the purity of the effluent. 


In a recent lecture delivered in the Lecture Hall, 
Leicester, Mr. Clement E. Stretton described the 
Leicester and Swannington Railway, which is one of the 
oldest in the kingdom, having been opened on July 17, 
1832, or about 594 years ago. Mr. Stretton some time 
ago obtained blue prints of the original plans of the line, 
and.has presented copies of them to the South Kensington 
Museum, the Institution of Mechanical Engineers, and to 
the Leicester Museum, and Technical School, 


The ag | meeting of the Owens College Engineering 
Society was held on Tuesday, October 27th, the chair 
being taken by the president of the Society, Professor 
Osborne Reynolds, a large number of members being 
present. After the usual preliminary business, the 
chairman called upon Professor Boyd Dawkins to deliver 
his introductor abe, dealing with the water supply 
of London, which the speaker held could be greatly 
augmented by taking a supply from the chalk. 


Mr. F. W. Webb’s new compound locomotive ‘‘ Greater 
Britain,” respecting which so many rumours have been 
current for some time, made an excellent run on Wednes- 
day last, bringing uptwenty-five of the London and North- 
Western heavy six-wheeled coaches from Rugby to 
Euston in one hour and fifty-one minutes. We shall give 
particulars of this very interesting engine in an early 
issue; meanwhile we may say that she is one of the 
handsomest locomotives we have seen and does the 
— credit to her designer and to the works at 

rewe. 


It has been definitely decided to build a high tower at 
Chicago for the World’s Fair, 1893. The tower will be 
built to the designs of Mr. George S. Morison, and the 
contract has been let to the Keystone Bridge Company for 
1,500,000/., subject to a heavy fine for any delay in com- 
"pe of the work. Thethree landings of the tower wiil 

e circular platforms, the first being 250 ft. in diameter 
and 200 ft. from the ground. The second platform will 
be 150 ft. in diameter and 400 ft. from the ground, whilst 
the upper landing, or lantern, will be 60 ft. in diameter 
and 1000 ft. above ground level. 


Mr. J. Compton Merryweather, of the well-known 
Greenwich firm, has recently patented an ‘‘ hydraulic 
sewer flusher,” which has just been tried on one of the 
main sewers of Mile End. The apparatus consists of a 
length of iron pipe closed at one end, whilst the other is 
fitted with a coupling for attachment to a hose. 
series of jets are arranged round the circumference of the 
pipe. In use the pipe is dragged through the sewer by a 
sewer man, the hose attached to it being coupled to a 
steam pump, which forces water into the flusher, when it 
issues in a series of strong jets which play upon and 
cleanse the walls of the sewer. The trial is said to have 
proved thoroughly satisfactory. 


The lowest tender for the execution of the Blackwall 
Tunnel—that of Messrs. S. Pearson and Son for 871,000/. 
has been accepted by the County Council. The Bridges 
Committee reported that these contractors were now 
engaged in satisfactorily completing the Hudson River 
Tunnel at New York by compressed air with a pneumatic 
shield, under the direction of Sir Benjamin Baker, the 
method of construction being similar to that proposed to 
be used in constructing the Blackwall Tunnel. The re- 
commendation of the committee to award the contract 
was opposed, upon the ground that it was not desirable 
to undertake further improvements until the incidence of 
taxation was altered, ‘* so as to place the burden of the 
cost upon those who derive the benefit, viz., the owners of 
land in the immediate district.” 


The Rural Sanitary Authority of the Hemsworth Union 
are taking steps to procure a Provisional Order for acquir- 
ing lands and easements in connection with an extensive 
system of water supply. Nearly a year ago, the authority 
instructed Mr. M. een, . Inst. C.E., Bradford, to 
report upon a scheme of supply, and it has now been 
decided to obtain what is required from the joint Water 
Boards of Dewsbury and Heckmondwike. The water is 
of an exceptionally fine, pure, and soft character, being 
obtained from the elevated moorlands lying on the Derby- 
shire boundary of the West Riding, above Penistone 
and quite far from liability tolead poisoning. Itis proposed 
to tap the Board’s conduit a few miles from the source, 
and the supply will be by gravitation, the works con- 
sisting of a line of pipes about 15 miles long; a service 
reservoir at Ringstone Hill, 402 feet above sea level and 
about 32 miles of distributing mains; the estimated cost is 
28,0007. The Hemsworth union comprises twenty four 
townships, of which eleven are included in the above 
scheme. ‘This area is rapidly developing as a coalfield, 
containing the most valuable seams in Yorkshire, and its 
population has more than doubled since 1876. As acon- 
sequence existing water supplies, which are merely troughs 
and wells fed by surface springs, have become not onl 
entirely inadequate, but in many cases ag magnon pol- 
luted. The water is to be purchased in bulk, the maximum 
volume agreed upon being 400,000 gallons daily, and the 
whole scheme is designed to meet the wants of a popula- 
tion of 25,000. 








A special meeting of the Manchester Association of 
Engineers was held on Saturday last for the purpose of 
discussing the paper recently read by Mr. Hans Renold 
on ‘‘Some Leading American Workshops.” Amongst 
the numerous speakers was Mr. John (, (Craven 
Brothers, Limited), who expressed the opinion that Mr. 
Renold must have visited America with a distinct preju- 
dice in favour of American workshops, together with a 
want of knowledge of the best work being done in Eng- 
land at the present day, as he himself, after visiting the 
United States, came away with the distinct impression 
that workshop practice in England was in no way inferior 
to that obtaining in America. Mr. Samuel Dixon (Ken- 
dall and Gent) did not give much weight to the assertion 
that a certain large quantity of mulling cutters were 
manufactured per hour, and characterising such as merely 
the ‘‘ penny pie trade” all over, said given the demand 
he certainly thought there would be little difficulty in 
doing the same in England, it being simply a matter of 
specialisation and demand. As regarded the prominence 
of the grinding machine for finishing turned shafts in 
America, he had it on excellent authority that it was 
solely due to the fact that the American workman had 
not the same delicacy of touch as the English turner 
and consequently he cou!d not finish a shaft to a dea 
size for a wheel without having recourse to the grinder for 
completion. Speaking from considerable experience of 
Continental and American workshop practice, if he had 
to award the palm for superiority of workmanship, he 
certainly should not cross the Atlantic to make it. 
Many of the speakers followed in the same strain, and on 
the motion of the president a vote of thanks was accorded 
to Mr. Renold, which he briefly acknowledged and the 
proceedings terminated. 





Society or Arts.—The arrangements for the meetings 
of this Society during the ensuing session have just been 
announced. The first meeting will be held on Wednes- 
day, November 18, when the opening address will be 
delivered by the Attorney-General, chairman of the 
Council. On the following Wednesday evenings previous 
to Christmas papers will be read on *‘ The Measurement 
of Lenses,” by Prof. Silvanus P. ‘1hompson; on ‘The 
World’s Fair at Chicago in 1893,” by Mr. James Dredge ; 
on ‘* Secondary Batteries,” by Mr. G. H. Robertson ; and 
on ** ——— Ignition of Coal and its Prevention,” by 
Prof. Vivian Lewes. The first of a series of Cantor 
Lectures will be delivered by Mr. A. P. Laurie on “‘ The 
Pigments and Vehicles of the Old Masters,” and will 
consist of three lectures, commencing Monday evening, 
November 30. Among the following sources are lectures 
on ‘Electrical Distribution,” by Prof. Forbes; ‘‘ The 
Uses of Petroleum in Prime Movers,” by Prof. W. Robin- 
son; ‘‘ Mine recta ty lh by Mr. B. H. Brough; and 
“‘The Chemistry and Bacteriology of the Fermentation 
Industries,” by Dr. Percy Frankland. A special course 
of lectures has also been arranged, under the Howard 
Bequest, on ‘*‘The Development and Transmission of 
Power from Central Stations,” by Prof. W. Cawthorne 
Unwin, F.R.S., commencing shortly after Christmas. 

Removasie Bower Coverinc.—With boilers, espe- 
cially on board ship, it is very often necessary to remove 
the covering in order to inspect the shell for repairing 
purposes, and as this with most of the coverings causes 
much work and a great deal of dirt and mess, removable 
covering shows great advantages. The French Admiralt: 
has adopted on board warships asbestos mattresses whic 
are made of two lengths of asbestos cloth sewn together 
and stuffed with non-conducting material like loose 
asbestos fibre, silicate cotton, and the whole sewn through 
and cushioned down like a mattress. These mattresses 
are —— by contractors in bands of the required length 
according to the circumference of the boiler, and about 
one metre wide. They are placed in position by the ship’s 
people, who cut holes where necessary for manholes, 
valves, or cocks, and then sew the mats together with 
asbestos thread, further securing them at intervals with 
bands of hoop iron about 1 in. wide. The mats fit firmly 
and closely tothe surface of the boiler, and can be put on 
or removed with very little trouble. The ends of the 
boilers above the furnace doors are protected by mats 
made in segments of circles, and the cylinders of the 
engines are also covered with similar mats. The exterior 
of these mats is either made of asbestos cloth, first painted 
and afterwards occasionally covered with a coat of white- 
wash or with prepared sail cloth painted in the same 
way. In economising heat they are stated to gv a 
better result than the old cement system of double the 
thickness, and they have a further advantage over this 
in rendering it unnecessary to get up steam in order to 
heat the boilers while the covering is being fixed. The 
French Admiralty specification stipulates for mats of 
40 mm. thick the weight not to exceed 14.5 kilos. per 

uare metre; 30 mm., 11.6 kilos. ; 25 mm., 10.1 kilos. ; 
which works out in English per square foot: 40 mm., 
14 in., 3.20 lb. ; 30 mm., 17s in., 2.55 Ib. ; 25 mm., 1 in., 
2.22 lb., or lighter than any existing composition. The 
French Navy, after exhaustive experiments in their 
Government dockyards, have found that this system of 
mat covering is preferable to any other known system ; 
the inconvenience and mess of plastering is avoided, and 
no dust as from silicate of cotton fliesabout. Necessarily 
the first cost must be heavier than that of the systems 
already in use in this country, but the advantages are 
obviously much greater. The mats are practically inde- 
structible, and last therefore very much longer than other 
coverings, so that the difference in original cost need 
hardly be considered; on the contrary, the French 
authorities believe that this description of covering in the 
a run proves by far the best and cheapest system to 
adopt. 
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BRIDGE OVER THE SNAKE RIVER AT RIPARIA, WASHINGTON, U.S. 
MR. GEORGE S, MORISON, ENGINEER, CHICAGO 


(For Description, see Page 533.) 
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THE OVERTIME DISPUTE ON THE 
TYNE. 

THE dispute as to overtime in the Tyneside dis- 
trict, in which also are involved, in a greater or 
less degree, the chief centres of industry along 
the north-east coast, is but the revival of a contest 
of long standing, extending over more than forty 
years. It was the joint question of overtime and 
piecework that really gave birth to the Amalga- 
mated Society of Engineers in 1850. During the 
two or three years previously, whilst efforts were 


be | being made to effect an amalgamation of the several 


branches of the engineering industry, those two 
questions, overtime and piecework, constituted the 
main theme of all the discussions that took place, 
both at the public meetings that were held, and 
at the more private interviews between the 
officials and members of the various executives at the 
council boards where the negotiations were carried 
on. Indeed it is doubtful whether the amalgama- 
tion would have been effected if those questions 
had not then been to the forefront pending the 
preliminary negotiations, the effect of which was 
to disestablish the local unions and substitute 
therefor the one Society whose influence has been 
almost all powerful in the realm of labour organi- 
sations. The amalgamation having been effected, 
the members naturally expected that steps would 
have been taken to abolish overtime and piece- 
work throughout the trade. But it is evident that 
the executive council and officers of the new body, 
amongst whom were the late William Newton and 
the late William Allan, felt the great difficulties 
of the situation as well as the importance of 
the one great object of the amalgamation, for 
they allowed nearly a whole year to elapse before 
any action was taken. As a matter of fact the 
executive of the union was accused of holding back, 
and they were urged to take action, by the delegate 
meeting held in Birmingham, in September, 1850. 
The council withstood the demands of the men 
until July, 1851, when they issued a circular to the 
whole of the branches with the view of ascertain- 
ing the opinions of the members upon the subjects 
of overtime and piecework. Of the 11,800 members 
then in the union, 9000 voted, of whom only 16 
were in favour of overtime and piecework. The 
result of the voting was such that the executive 
desired that all members should cease to work over- 
time and piecework after December 31, 1861. 
This resolve was communicated to the employers 
on November 24. It is possible, if not quite pro- 
bable, that the questions of overtime and piece- 
work might have been settled at that date, without 
the prolonged strike and lockout which followed, 
had it not been for the additional complication 
which arose at Oldham concerning ‘‘ unskilled 
labourers ” being put to work at certain machines. 
Mr. Newton, who was deputed to negotiate with 
Messrs. Hibbert and Platt, at Oldham, disapproved 
of the action of the men as regards the labourers, 
and he was supported by the executive. The men, 
however, were firm and determined, and their 
attitude called into existence the Employers’ Asso- 
ciation. The resolve of the employers to lock out 
their men was based upon the demand for the dis- 
charge of the men at work on the planing machines, 
and not upon any proposal as regards either over- 
time or piecework. Indeed, neither of those 
subjects are referred to in the four resolutions 
passed on December 9, 1851. 

From that date to the present time, though the 
men were defeated in their object, after a prolonged 
and costly struggle, the union as an organised body 
has been pledged to abolish overtime and piece- 
work, and many severe and expensive contests have 








taken place in consequence. In the present in- 
stance the piecework system does not come in; 
the dispute is restricted to the overtime question 
only, and consequently it can be treated on its 
merits, as it affects the employers and the employed. 
Moreover, the subject matter in dispute is capable 
of being further simplified by the explanation that 
it is ‘‘systematic overtime” which is attacked. 
This has always been clear in the resolutions of 
the Amalgamated Society of Engineers, and in 
their circulars. It was so in 1850 and 1851; it 
has been so in all their disputes, it is so now, 
in Newcastle, and on the north-east coast. The 
employers declare that the chief object of the dis- 
pute is an increase of pay, from 50 to 100 per cent. 
for the overtime worked, and not against overtime 
per se. Probably that is the case in a large num- 
ber of instances. The men individually like over- 
time, because of the increase of wages which it 
brings. But in the concrete the men recognise the 
evils of the system, and pronounce against it in the 
aggregate, whilst they violate their own decisions 
when left to themselves. The Society make a dis- 
tinction between occasional overtime, in cases of 
emergency, and systematic overtime week by week, 
and month by month, the year through. The best 
example perhaps that could be given of the extent 
of systematic overtime is furnished by the returns 
as to the number of hours worked in Government 
establishments. In the winter of 1885-86, when 
trade was so bad that thousands of engineers were 
out of work, those employed at Enfield and Woolwich 
put in nearly 6,000,000 hours overtime, and that 
too without any pressure of Government work. 
The total represents the work of 3000 men for a 
whole year at an average of 2800 hours per year, 
which is more than the average of a year’s entire 
work. The contention of the employers on the 
Tyne is that systematic overtime is really necessary, 
for they say that ‘‘if overtime were abolished it 
would be impossible to carry on any engineering 
works for long.” It appears that the men recog- 
nise this to a certain extent, because they desire to 
restrict it to twelve hours per week beyond the 
53 hours per week, which are now recognised 
as constituting the normal working time in 
that district. But this is tantamount to a re- 
cognition of systematic overtime, which isin viola- 
tion of the spirit and intention of their own rules. 
If systematic overtime is really essential as 
a condition precedent to the successful work- 
ing of engineering establishments, then there 
ought not to be any very great difficulty in 
fixing some reasonable limit to its extent, or the 
‘normal working day,” about which we hear so 
much, is little less than a fraud. The examples 
quoted of work which must be done at times when 
the ordinary day’s work is finished, in order to 
avoid loss of time by other workmen are not quite 
cases in point, inasmuch as these would come 
within the scope of a provision, in any mutual 
agreement, for cases of emergency. It ought not 
to be difficult, certainly not impossible, to arrange 
terms which would cover cases where overtime was 
absolutely necessary, with some latitude for general 
work, in case of pressure. Extra pay seems to be 
the only penalty feasible in so far as employers are 
concerned, and fines as regards violation of rules 
by the workmen. These are the recognised penal- 
ties in the trade, and have been for forty years. 
The strike in the Newcastle district, as has been 
pointed out in Industrial Notes, in our columns, is 
somewhat complicated by the action of two separate 
bodies of men, not acting altogether in concert. It 
is indeed a repetition, in another form, of what 
took place in 1850-51. The men on the Tyne were 
out-voted by those outside the district, but never- 
theless deeply interested in the final arrangement, 
because they also would be affected. Unfortunately, 
also, the meeting at Sunderland repudiated the 
arrangements made by the men’s representative 
at Newcastle, so that a hitch occurred in the nego- 
tiations which had taken place. This want of 
cohesion is the one great difficulty in labour disputes, 
a difficulty which becomes intensified by what is 
termed federation, as contradistinguished from amal- 
gamation. It further illustrates what might happen 
if the much-debated notion of local trade option 
was in force. In this instance Newcastle would 
have declared for one policy, Sunderland for another, 
with, however, the possibility of adverse action on 
the part of one section of the men as against the 
other. These conflicts have recently been some- 
what common in the Tyneside district, to the injury 
of employers, not personally concerned in the 
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dispute, as well as to the injury of the trades in- 
volved, and the industries dependent upon them. 
The want of a common understanding on the part 
of the workmen was painfully evident from the failure 
of Mr. Knight, the secretary of the Boilermakers 
and Iron Shipbuilders, who acted as mediator 
between the several bodies affected and the em- 
ployers, for he could not have so acted, and have 
made concessions in the interests of peace, unless 
he had the authority from his own society so to act, 
with the general support of the other branches 
connected with engineering establishments. But 
enthusiasm is proverbially contagious, and the 
vote taken at Sunderland was ratified by meet- 
ings of the men in several adjoining districts. 
In Newcastle, also, the rank and file seem to 
have yielded to the general pressure, and to have 
resolved upon a stout fight for their own terms, and 
to have repudiated external interference. Every 
one must deplore a contest which will have the 
effect, if prolonged, of practically closing numerous 
great works, in various branches of trade, at a time 
when a wave of depression threatens to diminish 
employment in the whole of the trades affected. 
The issues are narrowed down within such limits 
that a modus vivendi ought to be possible, especially 
if steps are taken before the passions are excited 
by retaliation more or less acute. The preliminary 
skirmishes in contests of this character are easily 
forgiven and forgotten, but when the strike or 
lockout has really begun in earnest, no one can 
foresee the final result. It is stated that 11,000 
men have already signed the strike roll; these 
are as nothing compared with the mass of men 
who may become involved. If therefore we 
counsel peace, or urge further negotiations with 
the view of bridging over the difficulty, it is uot in 
the spirit of meddlesomeness, but with a real desire 
to see a peaceful solution of a complicated question 
which has baffled all efforts to effect a settlement 
for over forty years. The engineers are for the 
moment without a responsible head, the post of 
secretary being vacant. But the steam engine- 
makers have an excellent representative in their 
general secretary, and he, with Mr. Knight, may 
yet be able to bring about a temporary settlement, 
so as to give time for a thorough examination of the 
whole question, with a view to a permanent ar- 
rangement which shall be fair to the men and yet 
not unduly hamper one of our most important 
industries. Since the above was in type, we hear 
that further negotiations have resulted in a pro- 
visional arrangement which will doubtless termi- 
nate the struggle. The basis of the agreement 
will probably be accepted generally in the district, 
and will regulate overtime both as regards its 
extent and the amount to be paid therefor. 





INDIAN RAILWAYS. 


THE result of the working of the Indian railways 
in the past year is that there is a net revenue equal 
to 4.85 per cent. on the capital outlay, and 
this must be declared satisfactory, although it is 
rather less than in the previous year, when the 
rate was 4.93 per cent., while in 1888 and 1887 
it was 5,12. The rate exceeds that on many other 
systems. In Britain it was but 4.10 per cent. last 
year ; in the United States 3.03 per cent. ; in New 
South Wales 3.60 per cent. ; in Canada 1.4 per 
cent. ; but in Germany it is5.60 percent. And yet 
there is a net loss to the Indian Government of 


something over 14 millionssterling. This somewhat | _ 


paradoxical result is easily explained. It is mainly 
due to the comparatively high rate at which the 
guaranteed interest has to be paid. Under its con- 
tracts with guaranteed railway companies, the State 
has to pay interest at the guaranteed rates until the 
contracts terminate, and it is consequently unable 
to obtain any advantage from the increasingly easy 
condition of the money market. That is to say, 
where the State could now raise money at 3}, or 
even 3 per cent., to pay off loaas raised at higher 
rates of interest, it has still to continue to pay 
interest at or near the high average rate of 4} per 
cent. on the capital raised by the guaranteed com- 
panies ; and now, owing to the fall in exchange, the 
amount of rupees which have to be remitted to 
England to pay the sterling interest charges is 
equivalent to a payment of interest of nearly 7 per 
cent. on the total capital raised converted at par. 
This materially affects the prosperity of the lines ; 
but development of railways under the better finan- 
cial conditions obtaining will nullify this state of 
affairs so far as the aggregate is concerned. 





The extension of the railway system continues 
apace. For ten years the average addition to 
mileage in operation has been between 800 and 900 
miles, last year it was 874} miles, and each succes- 
sive ten years finds the total doubled. Of course 
this cannot be permanent; but the progress is 
good. Three important sections were opened last 
year—330 miles of the Bengal Nagpur, 163 of the 
South Indian, and 162 miles of the Delhi-Umballa- 
Kalka. Besides, 1095 miles of new railway were 
sanctioned during the year, of which nearly 700 
miles were commercial lines and on standard gauge. 
The total sanctioned lines therefore total 18,879 
miles, and although this closely approximates the 
total in Britain, which just exceeds 20,000 miles, 
there is a vast difference in the area of the coun- 
tries ; besides here nearly all railways are in dupli- 
cate, while in our eastern dependency the great 
majority are single lines. The total length of 
railway actually in operation is 16,996 miles. The 
total capital expended on the railways up to the 
end of last year was 22,165 lakhs rupees, but taking 
the actual amount expended on the railways we find 
the cost per railway to have been 125,647 rupees. 
This at 2s. per rupee is 12,5641. Of course with 
ditferent gauges—60 per cent. is standard 5-ft. 6-in. 
gauge, 37.5 per cent. metre gauge, and the re- 
mainder is of various gauges—it is almost impossible 
to arrive at any fair idea as to the relative cost with 
other countries where the gauges are practically 
universal. In America, where 99 per cent. is of 
standard gauge, the cost is put at 12,643/.; in 
Canada, 11,8501.; in New South Wales, 14,5591.; 
while in Britain the cost is 44,7101. 

One of the principal events of the year was the 
purchase by the State of the South Indian gua- 
ranteed railway, but in the future the railway will 
continue to be worked by the company. Several 
State railways were handed over to large companies 
to work. Thisis a significant fact, and seems to 
indicate a belief on the part of the Government 
that private management is perhaps more econo- 
mical than State control. At all events, it obviates 
any chance of jobbery. The returns, too, of the 
percentage of net earnings to capital expended 
seem to indicate that in the case of railways worked 
by companies the profit is larger. But it should 
always be remembered that in many cases State 
railways were laid out for strategical and defence 
purposes, as distinct from commercial purposes, and 
that therefore the profit cannot be the same. The 
Kast Indian State Railway, worked by a company, 
for instance, has for several years made about 
81 per cent., last year it was 8.37 per cent. This 
railway was the only exception amongst Govern- 
ment railways in clearing a profit even after paying 
the high interest at the differential rate of exchange, 
the profit being over 400,000). The Bombay, 
Baroda, and Central India, one of the guaranteed 
companies, made 8.14 per cent., which, although less 
than in the previous year, is better than in 1888 
and 1887. The Great Indian Peninsula, in the same 
category, made 7.10 percent. The Eastern Bengal, 
on the other hand, which is nearly as long, and 
passes through a good territory, made only 6.23 per 
cent. profit. It is State-managed. The best pay- 
ing lines are those worked by private companies. 
But perhaps the following Table affords a still 
better idea of the result of State and private 
management. It shows the aggregate under the 
various heads : 

Results per Train Mile. 
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State lines worked by companies ..| 4.11 | 1.83 | 2.28} 44.5 
- oe State .. --| 3.53 | 2.01 | 1.52] 57 
Lines worked by guaranteed com- 
panies .. S os ss --| 4.19 | 2.07 | 2.12] 49.5 
Assisted companies... os --| 4.23 | 247 | 1.76] 58.4 
Lines owned by natives, worked by 
companies a ee ee -.| 3.73 | 2.17 | 1.56] 68 
Lines owned by natives and worked) | 
by State railway agency .. +-| 4.00 | 2.15 | 1.85 | 53.7 
Lines owned and worked by native | 
states .. ° 5 oe --| 2.77 | 1.68 | 1.09} 60.5 
Foreign lines 3 67 | 3.15 0.52 | 86 
Mean in 1890 se | 3.94] 1.97 | 1.97] 50 
» 1889 se ee See 2.03 | 1.97 | 50.6 
» 1888 | 3.94 1.96 | 1.98 | 60.5 
» 1887 4.03 | 1.99 2.05] 49.4 











Of course consideration must be had to the 
commercial value of strategical lines, but it is 
remarkable that whereas in 1889 there were 5048 





miles worked by the State, there are now 4680 
miles, and State lines worked by companies have 
increased in one year from 6006 to 8077 miles. 
Railways worked by guaranteed companies show a 
decrease—2581 against 3243 miles; so also with 
assisted companies which extended in the previous 
year to 595 miles and are now 381 miles. Native 
railways show a slight increase to over 1200 miles, 
and foreign railways stand at 58? miles. There is 
a slight increase in railways in Burmah. 

Returning to a consideration of the railway 
system in our eastern dependency as a whole, we 
give the following general figures as indicating the 
progress : 


Revenue Statistics of Indian Railways. 





| | | 
| 1890. | 1889. | 1888. 1887. 
«+; 16,228 | 15,758 | 14,459 | 14,068 
Total capital outlay, lakhs | 
rupees .. oe -.| 22,165 | 20,504 | 19,304 | 18,287 


Cost per mile, rupees.. || 125,647 | 125,039 | 127,874 |1247700 
Gross earnings, lakhs rupees | 2,067 | 2,049 | 1,976 | 1,846 





Miles open (mean ) 


Working expenses, lakhs 
rupees .. ie ee --| 1,030 1,037 987 | 910 
Per cent. of expenses to | | | 
earnings as ae «.| 49.87 50.64 | 49.96 | 49.31 
Net earnings, lakhs rupees ..| 1036 | 1011 | 989 | 936 





Per cent. of net earnings to 


—a.. (jl 4.85 | 4.93 | 6.12 | 5.12 





A lahk is equal to 100,000, so that the total 
capital is equal to 221,650,000/., taking the rupee at 
par value 2s. 

Referring first to the gross revenue it will be seen 
that there is a good increase which reflects a satis- 
factory state of trade in India. The earnings last 
year totalled 20,67,01,158 rupees, an increase of 
1,800,000. Taking the rupee at 2s. the earnings 
are thus equal to 20.6 millions sterling, the increase 
being 180,000/. Of the earnings 34.15 per cent. 
were from passsengers, 62.87 per cent. from 
goods, and 2.98 per cent. miscellaneous earnings. 
Last year’s goods contributed 63.56 per cent. 
In Canada 64 per cent. of the earnings was last 
year from goods traffic, in Britain 52.8, in Ger- 
many 72.3, in New South Wales 60.5, and in the 
States 66 per cent. Whereas in 1889 each pas- 
senger travelled 42 miles and paid about 1s. 3d., 
last year each passenger travelled 42.5 miles and 
paid 1s. 3d. The total number of passengers was 
114,082,246, against 110.4 millions in the previous 
year. There has been a steady increase in the 
number of passengers travelling for several years. 
The passenger mileage was 4779 millions, against 
4673} millions, while the earnings were 70.5 million 
rupees against 68.9 millions. The total number of 
passengers shows an increase of 3.33 per cent. as 
compared with the number in 1889. The passenger 
mileage increased 2.26 per cent. and the earnings 
2.37 per cent. The number of passengers booked 
per mean mile worked was 7030 in 1890, as com- 
pared with 7201 in 1889 and 7244 in 1888. Of the 
total number carried in 1890, the two lowest classes 
of passengers constituted 97.33 per cent., the second 
class 2.29, and the first class 0.38 per cent. The 
distances travelled by each class of passengers were 
on an average for the first class 78 miles, for the 
second class 50 miles, and for the two lowest classes 
42 miles ; and the first-class passenger paid 1.45d. 
per mile, the second-class passenger .5d. per mile, 
and the two lowest classes of passenger.3d. per mile. 
The average passenger earnings per train-mile were 
12s. 6d., the highest on the principal railways being 
8s. 3d. on the East Indian for the standard gauge 
and nearly 8s. on the Burma State Railway for the 
metre gauge ; the lowest, 5s., on the Indian Mid- 
land Railway for the standard gauge and 4s. 9d. on 
the Southern Mahratta Railway, including the 
Mysore section for the metre gauge. The highest 
average number of passengers carried in a passenger 
train was 301.89 on the Madras Railway, and the 
smallest, 157.87, on the Indian Midland Railway. 

There is an increase of 2.07 per cent. on the 
goods traflic, the tonnage having been 22.6 millions 
against 22.15 millions, and the earnings were 12.99 
lakhs rupees, equal to about 12.9 million sterling 
against 13.02 lakhs rupees, the decrease being 22 
per cent. The ton-mileage is, however, less by 3.57 
per-cent., being 3509.6 against 3639.4 millions, so 
that for carrying each ton a mile the railways got 
.88d. in 1890, they only got .83d. in 1889. The 
number of tons of goods lifted per mean mile 
worked was 1393 in 1890, as compared with 1446 in 
1889, and 1557 in 1888. The average goods earn- 
ings per goods train-mile were 8s. 6d., the highest on 
the principal railways being nearly 8s. on the 
Bombay, Baroda, and Central India Railway, 
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standard gauge, and 7s. on the Rajputana-Malwa 
Railway, metre gauge ; and the lowest about 5s. 9d. 
on the Indian Midland Railway, standard gauge, 
and 4s. 6d. on the South Indian Railway, metre 
gauge. 

The quantity of general merchandise carried was 
14,044,138 tons, or 3.30 per cent. more than in 
1889, and the freight received was less by 0.33 per 
cent. Including materials and stores carried for 
home lines, military stores, and coal and live stock 
for the public, the gross weight lifted showed an 
increase of 457,554 tons, or 2.07 per cent., but the 
earnings were less by 0.22 per cent. The decrease 
in the earnings was mainly due toa falling off in 
the traftic in oil seeds, and to smaller quantity of 
construction materials carried owing to the com- 
pletion of works on new lines. The improvement 
in general merchandise took place principally under 
the following heads: ‘‘ Stone and lime” increased 
193,977 tons, or 38 per cent. in weight, and 31 per 
cent. in earnings ; ‘‘salt,” 19,250 tons, or 2 per 
cent. in weight, and 6 per cent. in earnings ; 
‘‘oils,” 44,428 tons, or 28 per cent. in weight, and 
21 per cent. in earnings; and ‘ metals,” 56,220 
tons, or 15 per cent. in weight, and 8 per cent. 
n earnings. There was a decrease under ‘‘oil 
seeds” of 203,233 tons, or 14 per cent. in weight, 
and 17 per cent. in earnings, and under ‘‘ railway 
plant and rolling stock,” a decrease of 119,461 tons, 
or 27 per cent. in weightand 13 per cent. in earnings. 
Under ‘‘ sugar,” while the weight carried decreased 
by 6120 tons, or 1 per cent., the earnings increased 
by 14 per cent. ; and under ‘‘ grains,” with an in- 
crease of 147,331 tons, or 4 per cent. in weight the 
earnings were less by 4 per cent., and under ‘‘ cotton 
piece goods,” with an increase of 5674 tons, or 
2 per cent. in weight, the earnings were less by 
4 percent. ‘‘Coal” carried for the public and for 
construction purposes showed an improvement of 
482,605 tons, or 24 per cent. in quantity, and 4 per 
cent. in earnings ; in ‘‘railway materials for con- 
struction ” there was a falling off of 416,202 tons, 
or 22 per cent. in quantity, and 29 per cent. in 
earnings. The weight of ‘‘revenue stores other 
than coal” carried during the year was less by 
110,446 tons, or3 per cent., but the earnings were 
better 2 per cent. In the grain and seed traftic, 
which forms a fourth of the total, there was a de- 
crease of 1.01 per cent. on the previous year. The 
following Table summarises the general figures as to 
traffic : 





| | j 
ae 1890. | 1889. 1888, 1837. 


Passengerscarried(millions)..| 114 110.65 | 103.15 | 95.4 
o permile open ..| 7630 | 7193 7174 727 
Tons moved (millions). . --| 22.6 | 223 22.39 | 20.19 


»» permileopen .. -.| 1393 | 1446 1557 1487 
Passenger unit miles(millions) 4779 | 4676.8 4349 4089.9 
Ton mileage for goods --| 3509.6 | 36433 | 3577 31954 

} | | 





We have already given the ratio of expenses to 
the gross receipts. The results per mile worked 
shows favourably in comparison with the four pre- 
vious years. The ratio of expenses to earnings 
was slightly better than in the two previous years, 
but still higher than the figures shown for 1886 and 
1887. The comparatively high proportion of ex- 
penses to earnings during recent years is attri- 
buted to some extent to the opening of new lines 
which have not yet proved remunerative, and to 
some extent also to decrease in the proportion of 
charges formerly debited to ptr oA to special 
adjustments in respect of home expenditure relat- 
ing to previous years, and to heavy charges on 
account of maintenance, especially during 1889. 
In the following Table we show the items of ex- 
pense per train-mile for the past three years and 
the ratio to earnings. 











Per Cent. of 


Per Train Mile. Earnings. 























| 1890. | 1889. | 1888. | 1890. 1889. 1888. 

a rs. rs. rs. | 
Maintenance oe «| 54 -59 -56 | 13.73 14.65 14.12 
Locomotives aa wel o@e -65 -64 | 15.74 1630 16.15 
Carriage and wagon ..| .19 | .18 | .17 | 4.84| 4.53 4.35 
raffic ., e | 32 82 31 | 7.97 | 7.87 7.98 
General ce veh a 21 -21 | 5.88) 5.26 5.26 
Steamboat ee ret ee 02 -02 51; .49: .52 

Special and  miscella- 

neous .. aa aah ce 06 06 | 1.70; 154 1.58 
Total .. oe --| 1.97 | 2.03 | 1.97 | 49.87 | 50.64 49.96 

J 


The net earnings total 1036 lakhs rupees, an in- 
crease of 2.1 per cent., and this is equal to 4.85 per 





cent. on the capital outlay against 4.93 per cent. in 
the previous year. The net earnings come to about 
4s. per train-mile. This is a good result, as in 
Britain it was last year about 2s. 3d., in New South 
Wales 2s. 84d., and in Canada Is. O0?d. 

There were on all the railways 3747 locomotives, 
the miles operated being 16,228. The Eastern 
Bengal ran their locomotives at the rate of 68.75 
miles per day, the Nizam guarantee line 63.56, 
Madras54. 22, Bombay and Baroda 48.74, East Indian 
at 46.90 miles ; and the others varied down to 25 
miles. On the metre gauge lines the South Indian 
locomotives made 61.76 miles per day, the Eastern 
Bengal 59.09, Bengal and North-Western 42.69 
miles. Each locomotive was on the average re- 
sponsible for close on 10,000 miles during the year. 

The number of employés is 262,693, of whom 
96.09 per cent. are natives. Of Europeans em- 
ployed there are 4607, 3.4 per cent. less than in 
the previous year, and of East Indians 5673, 2.68 
percent. There is an increase of 10.74 in the 
Indians employed. There are 2317 stations, 67 
more than in the previous year. Accidents resulted 
in the death of 454 persons and injury to 775. Of 
the number killed 43 were passengers and of the 
injured 160. There is a gratifying decrease in the 
accidents, and the death-rate is but equal to about 
3 per million. But if the passengers killed alone 
be considered the rate is about .40 per million pas- 
sengers. These interesting results are taken from 
an exhaustive report by Lieut.-Colonel R. A. 
Sargeaunt, R.E., the officiating Director-General of 
Railways, and issued from the Government printing 
office at Simla. 





THE WEATHER OF OOTOBER, 1891. 

A steep barometrical gradient, sloping to north- 
westward, extended over the British Islands, with 
scarcely any intermission, during the period of Oc- 
tober 1st to 24th. This slope was traversed by a 
succession of secondary cyclones and thunder- 
storms, whose centres passed along or over the 
western and north-western coasts. The weather of 
this period was stormy, rainy, and changeable. 
During the remainder of the month an anticyclone 
spread itself over the kingdom, from north to 
south, attended with north-easterly winds, and dry, 
fine, cold weather. The mean pressure and tem- 
perature of the atmosphere, at extreme positions, 
to which the Isle of Man is central, were as follows : 








Central “| 29.62 Pe -20 | 50 


. Mean : 
sas Mean | Difference Difference 
Positions Pressure. po Normal. = from Normal. 
| in. | in. | deg. | deg. 
North <7 29.52 | below 0.18 49 | above 2 
South --| 29,74 te, vole | 54s ‘a 
West «-| 29.48 | ae | 49 | below 2 
East = ..| 9980 | 4, .04 62 | above 2 
| ni 


The distribution of rain, in frequency and 
amount, may be roughly inferred from the following 
results : 














Places. | Rainy Days. Amount. ang noe 
in. in. 
Sumburgh .. ad 21 2.23 2.04 less 
Scilly .. ee ee 24 7.48 3.73 more 
Valentia ae ~~ 25 10.29 4.41 ,, 
Yarmouth .. ‘i 20 3.28 0.36 ,, 


The daily general directions of the winds over 
these islands give a resultant from 8.S.W. which is 
much modified by taking the estimated force of the 
winds into the computation, and agrees very well 
with the indication of the mean distribution of 
atmospherical pressure. That pressure was below 
the normal value, especially in the west of Ireland, 
where the rainfall exceeded 10 in., and the tem- 
perature was 2deg. below the normal value. In 
the central district temperature was seasonable ; 
in England and Scotland it was slightly warmer 
than usual. The mean temperature for the entire 
area of the British islands, estimated from the 
8 a.m. observations, was 51 deg. on the 2nd, 55 deg. 
on the 9th, 48 deg. on the 17th, 49.5 deg. on-the 
21st, 44 deg. on the 25th, 48 deg. on the 27th, 
42.5 deg. on the 30th. The month ended 9 deg. 
colder than it began. The cold of the last few days 
did not fail to remind people that the 28th is great- 
coat day. The highest temperature, 68 deg., was 
reported at London on the 4th; the lowest, 20 deg., 
at Braemar on the 29th; on the same morning 
Parsonstown registered 25 deg., Loughborough 





29 deg. At 8 a.m. on the 2nd, while the tempera- 
ture at Jersey was 58 deg., at Donaghadee it was 
only 38 deg. ; 23rd, London, 59 deg., Wick, 38 deg. ; 
25th, Scilly, 50 deg., Parsonstown, 29 deg. ; 26th, 
Dungeness, 56 deg., Wick, 33 deg. ; 28th, Scilly, 
54 deg., Nairn, 30 deg. ; 29th, Dungeness, 50 deg., 
Parsonstown, 28 deg, and Sumburgh, 46 deg., 
Nairn, 28 deg.; 31st, Scilly, 47 deg., Lough- 
borough, 26 deg. Heavy dews and hoar frosts 
were observed on the mornings of the first 
and last weeks. The month was excessively 
rainy; about double the usual quantity fell 
on the south-west of England and the west of 
Ireland ; the east of England had only a slight 
excess ; the north of Scotland had an exceptional 
deficiency. Very little rain fell during the last 
week anywhere. Falls of rain exceeding an inch 
in twenty-four hours were measured on the 5th at 
Malin Head, 1.47 ; Stornoway, 1.50. 6th, Storno- 
way, 1.00; Belmullet, 1.10; Valentia, 1.71; 
Roche’s Point, 1.17; Scilly, 1.03. 7th, Lough- 
borough, 1.07 ; Oxford, 1.05; Hurst Castle, 1.26. 
14th, Malin Head, 1.12. 16th, Valentia, 1.08. 
19th, Scilly, 1.07 ; Pembroke, 1.07 ; Roche’s Point, 
1.10; Valentia, 1.42. 22nd, Jersey, 1.53; Hurst 
Castle, 1.22. The greatest atmospherical pressure, 
30.7, occurred on the 31st ; the least, 28.1, on the 
13th ; thus the barometer ranged through the large 
space of 2.6 inches. On the 13th, the anemograph 
at Greenwich registered 14.9 1b. on the square foot. 
This storm was apparently much more severe in 
Treland than in Great Britain. It struck with 
extraordinary suddenness the west coast about 
8 a.M. ; by 2 p.m. its core was over Ireland travel- 
ling north-eastward ; and by 6 p.m. it had passed 
into Ulster ; but to trace out all the great storms 
of this month, and relate their destructiveness, 
would occupy too much space here. The heavy 
rainstorms in south Ireland on the 18th flooded 
the rivers and inundated large areas of low- 
lying land. Spring tides occurring at the 
same time, the rivers rose some 3 ft. above 
the ordinary level. On the 20th, the Thames 
at London rose 3} ft. beyond high-water mark, and 
during the following two or three days the tides 
were unusually high, partly owing to the heavy 
land waters. Most of the rivers in the midland 
counties overtopped their banks. The fens of 
Lincolnshire overflowed. Bucks and Wilts were in 
flood. By the 23rd the country around Windsor 
was under water. The Kennet, Parrett, and 
Bristol Avon were flooded. Thunderstorms 
occurred in England on the 13th and 14th; in 
south-east England on the 15th ; in Ireland on the 
20th. Aurora was seen in north Scotland on the 
9th, 16th, 19th, 20th, 25th, 26th, and 27th, and in 
north Ireland on the 26th. A striking instance 
that storms are not related to the absolute height of 
the barometer occurred on the 22nd, the baro- 
meters reading at or about 29 in. in all parts, while 
the winds were southerly and very light. The 
inference to be drawn from the summation of the 
weather notations is that clear days varied between 
9 in north Scotland and 5 in south England ; over- 
cast days between 14 in east England and 6 in the 
central region of these islands. During the four 
weeks ending the 31st, the duration of bright sun- 
shine, estimated in percentage of its possible 
amount, was for the United Kingdom 37, Channel 
Isles 45, south Ireland 44, north Ireland 42, south- 
west England 38, east England and west Scotland 
36, south, central, and north-west England 35, 
east Scotland 34, north Scotland 31, north-east 
England 28. 





THE AMENITIES OF SCIENTIFIC 
DISCUSSION. 

In another column we publish our usual report of 
the recent meeting of the Institution of Mechanical 
Engineers. The most important feature of the 
meeting was the reading and discussion of the 
report made by Professor Roberts- Austen to 
the Alloys Committee. The value of this will be 
appreciated by all able to take a just view of the 
necessities of engineering science. To those too 
busy or too idle to think, the effect of various sub- 
stances, when alloyed with the precious metals, 
may appear to have very little bearing on engine 
design. But to know a thing well, one must know 
it to the bottom ; and if a proper inquiry is to be 
made into the qualities of alloys used for engine 
construction, one must go further afield than the 
strict letter of the reference would indicate. It 
would be unnecessary to urge so obvious a fact 
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were it not for the sharp attack made by Professor 
Arnold, of Sheffield, on the report, and the views 
of M. Osmond, supported by Professor Roberts- 
Austen. It isa desirable thing that all investigations 
of a scientific nature which are put forward, even 
by the highest authorities—perhaps we should say 
especially by the highest authorities — should 
undergo the ordeal of frank and fearless criticism. 
It is too often the case that, when a large amount 
of labour has been spent by investigators who have 
no pecuniary end in view, hostile comment is 
spared from the feeling that it is ungracious to 
pick a man’s work to pieces. Matters are thus too 
easily passed, for a time, into the domain of estab- 
lished scientific fact in the minds of those—such as 
manufacturers and others—who have to lean on 
more erudite persons as authorities for what they 
are unable to discriminate themselves. For this 
reason we are loth to deprecate plain speaking in 
these matters, but we think Professor Arnold 
carried his strictures beyond reasonable bounds. 
To say that to generalise from the molecular he- 
haviour of gold to that of iron was ‘‘not worth a 
rush,” and to use other expressions, in regard to 
the work done, of an equally sweeping character, 
is at least transgressing the bounds of good 
taste. We could not see that the facts brought 
forward by Professor Arnold warranted his 
very aggressive attitude. The principal counts 
in his indictment appeared to be that the 
report failed to mention those investigations of 
the microscopist which deal with the compositiomw of 
steel. Every one must admire the painstaking and 
suggestive work done by Mr. Sorby ; and Professor 
Roberts-Austen has more than once borne ample 
testimony to its great value ; which testimony he 
repeated in his singularly temperate reply to the 
discussion. Undoubtedly the microscope will play 
a most useful part in any satisfactory solution of 
the problems involved in the study of alloys ; in 
fact, the subject is one of so far-reaching a character 
that all branches of physical and chemical science 
must be involved. It would be manifestly impos- 
sible, however, to include all these matters within 
the scope of a report to be read at a meeting of the 
Institution of Mechanical Engineers. Such a task 
would involve a treatise, not a paper, and the 
author of the report was careful to let his audience 
understand that the facts put forward were of an 
introductory nature. It is a far more ambitious 
work that remains to be done in collating the 
researches of various investigators in different 
branches of the inquiry. The second count 
in Professor Arnold’s indictment was that gold 
and lead being simple metals, the study of the action 
upon them of other elements threw no light on the 
results of the action of elements on a complete body 
like steel. This is not for Professor Arnold to say. 
It is a true policy to attack simpler problems first, 
for one can never tell how far inquiry in one direc- 
tion may throw light on cognate subjects. We 
prefer the verdict given by Dr. Anderson in his 
speech and the courteous testimony of Mr. Had- 
field, of Sheftield, a practical steelmaker as well as 
an investigator, and of such well-known metallur- 
gists as Mr. H. M. Howe, of Boston, and Mr. 
Stead, of Middlesbrough. Both Dr. Anderson 
and Mr. Howe bore testimony to the practical use 
to which one of the appliances described in the 
report might be put. For our own part it seems 
that the line of research taken up by M. Osmond 
and Professor Roberts-Austen is most opportune. 
The manufacture of steel has become within the 
last few years an industry of such vast magnitude, 
and there seems so much reason to think that it 
will still increase, that the importance of the sub- 
ject has naturally outgrown our knowledge of it. 
It is true we do not now hear so often that ominous 
phrase ‘‘the mysterious properties of steel,” which 
was a commonplace of engineers a short time ago ; 
and the reason of this is that so many scientific 
investigations have thrown light on the complex 
problems involved. But much remains that 
is mysterious nevertheless ; and where steelmakers 
have overcome their difficulties it has too often 
been after a long course of empiricism, success being 
due to a costly series of ‘‘ trial and error” experi- 
ments. Even now there is much division of 
opinion, and that on questions of first importance. 
We have lately heard a discussion as to whether 
oil-hardening is the most deleterious process which 
can be applied to steel, or whether it is an absolute 
necessity for certain branches of manufacture. 
Again, authorities are divided as to the true in- 


of steel. One school of manufacturers say they 
can produce steel castings equal to the best 
forgings, and practical testimony seems to bear 
them cut. Both these questions are of the greatest 
national importance, and most urgently call for 
light of scientific explanation. Steelmakers are 
too seldom scientific investigators, although they 
are most intelligent appliers of known scientific 
facts. 
steel castings v. steel forgings, the line of investi- 
gation followed by Roberts-Austen, by the aid of 
accurate pyrometric measurement, affords strong 
hope that a problem, the complexity of which is 
admitted, is in a fair way of being solved, as labours 
of this exceptionally able committee show that the 
work is in competent hands. 








NOTES. 
Tue WorksHor TREATMENT OF STEEL CASTINGS. 
In a recent article, M. Louis Campredon makes 
some interesting remarks on the working of steel 
castings. When taken from the mould they require 
fettling and cleaning in the same way as ordinary 
castings, but the work is harder, especially as 
regards the removal of the gates, which for steel 
castings must be very large. Delay is often caused 
by the difficulty of removing these gates. As 
regards machining such castings it should be noted 
that the outer layers are harder than the interior 
of the casting. ‘This is partly due to the high tem- 
perature at which the steel is cast, causing vitrifica- 
tion of the walls of the mould, and making grains 
of the sand to adhere very firmly to the exterior of 
the casting. At the same time a sort of air temper- 
ing seems to occur, which still further increases the 
hardness of the outer layers. Such casting can be 
forged without difficulty, and the softer castings 
can be welded with ease. With harder castings, a 
satisfactory weld is obtainable, if at all, only by 
great skill on the part of the workmen. In general, 
forging improves the quality of the metal, render- 
ing it more ductile, as the following results show : 


Breaking Stress. Elongation 


Tons per on 4 in, 
Square Inch. __ per cent. 
Steel casting me 49.8 5 
annealed es 61.1 + 
Steel casting 50.2 8 
ome me 50.9 9 
Stee casting 50.6 13 
forged and an- roe 
nealed ons 51.6 13.3 


In forging ordinary steel castings having a strength 
of 28 to 38 tons per square inch, bad results are 
often obtained. These are usually due to working 
the steel at too high a temperature, viz., above a 
cherry red, or to the fact that only portions of the 
casting have been hammered, without subsequent 
annealing of the casting asa whole. When care- 
fully done, however, there is no doubt that forging, 
particularly if followed by annealing, considerably 
improves the material. The temperature at which 
annealing is carried out should be proportioned to 
the hardness of the metal, and to the amount of 
forging it has undergone. For hard steels the 
temperature of annealing may be above cherry red, 
whilst with soft steel it should not exceed a yellow 


heat. For steels of intermediate hardness, tem- 
peratures between these two limits may be 
adopted. 


State CHANNELLING BY MACHINERY. 
The channelling process of quarrying is very old. 
It was first applied probably thirty years ago, and 
since then its use has been extended to many stones, 
but it is only now that it has been successfully 
adopted in slate quarries. Many attempts have 
been made, and several machines designed and 
built, but it is only recently that successful 
results have been got with the machines of the 
Ingersoll-Sergeant Company. The machine they 
have produced after careful study of the require- 
ments and experiments extending over eight years, 
dispenses with a track, the cutting implements tra- 
versing by means of ascrew along bars supported on 
four legs. The machine consists of a Standard 
Ingersoll-Sergeant rock drill specially constructed 
for the purpose, the shell piece or guide to the cylin- 
der having an extended end which serves to guide the 
crosshead carrying the cutting tools. The cutting 
engine is mounted upon two parallel bars, usually 
about 10 ft. long, resting upon a crosspiece to 
which are attached four legs. A screw runs the 
entire length of the machine parallel with the bars. 
By means of a special three-cylinder engine de- 





fluence of *‘ work” on the mechanical properties 





It appears to us that, in the controversy of 


back and forward along the bars. The direction of 
movement is reversed automatically when the 
cutting engine reaches either of the end pieces. 
As a channeller it does not cut by putting in holes 
and broaching the partitions between them, but 
makes a continuous channel, moving in the direc- 
tion of the cut while striking. Usually a round 
hole is drilled at either end, and the cutting is done 
up to and into these holes, the channelling bits 
having meanwhile been attached. The chisels or 
cutters are of the regular pattern with the diagonal 
bit, and the speed of the machine is equal to the 
piston speed of a regular rock drill. The cutters are 
directly under the centre of the piston-rod, and are 
separated from the piston by a dowel-shank of less 
diameter than the piston-rod, so as to prevent the 
piston-rod breaking. The legs may be adjusted to 
take any angles, and to adapt themselves to any 
irregularity of the surface of the quarry. By means 
of a counterpoise weight the channeller has been 
made to cut at steep angles. Six channelling 
machines are at work in the Pennsylvania slate 
quarries, and the company have orders in hand for 
others. It is said that the machine has cut 1400 
square feet of channel per month, and has made 
cuts a depth of 10 ft. Reports from the quarries 
indicate that 60 ft. to 70 ft. are cut per day, and 
that there is great saving not only of the slate, but 
also in the expenditure for powder. 


ENGINEERING Epvucation. 

A couple of years ago the Council of the Institu- 
tion of Civil Engineers decided that no more 
students should be admitted to the Institution 
without present evidence of a certain amount of 
scientific and general education. How necessary 
this was can only be estimated by those who know 
how little knowledge a man can possess after seven 
years of practical work in the shops. We remember 
one instance of a workman who had fitted up 
marine engine cylinders for years, and yet was 
totally ignorant of the working of the engine and of 
the reasons of the various processes he performed. 
A proportion of premium apprentices manage to 
go through the shops without acquiring much 
more knowledge than this individual possessed, and 
at the same time are so ignorant of algebra as to 
be unable to apply the simple formule found in 
engineering pocket-books. Ina recent publication 
the Institution of Civil Engineers has collected 
together summaries of the engineering courses of 
the various colleges and technical schools in the 
British Empire. In looking over the list one is 
struck with the recent foundation of a very large 
proportion of these schools. Out of upwards of 
forty institutions dealt with in the pamphlet, 
twenty-two are situated in England, one in 
Wales, five in Scotland, and five in Ireland. 
In India five institutions are dealt with, in Canada 
three, and in Australia five. The engineering 
curriculum is much the same at the majority of the 
institutions, which, however, seem inclined to 
emphasize more and more the importance of prac- 
tical work in the laboratories or workshops. Not 
the least interesting portion of the pamphlet is a 
collection of the opinions of various engineers as to 
the value of a scientific training. Tle late Mr. 
John Scott Russell was, it would seem, particularly 
emphatic in expressing his approval of such a 
system of education. Professor Fleeming Jenkin, 
however, held that for subordinate positions as 
civil engineers, a gentlemanly man of fair in- 
telligence will after a three years’ course of 
training in a civil engineer’s office be found 
a more useful man than a foreign ‘‘ Techniker.” 
But as regards mechanical engineering, he stated, 
that for carrying out a aovel design, he would 
prefer the scientifically trained man. In this 
matter it may be well to recollect, that Mr. 
Brunner some years ago complained that he was 
obliged, against his will, to give a post of engineer, 
at a good salary, to a German, because he could not 
find an Englishman qualified to fill it. Since then 
we must add matters have considerably improved, 
and it is unlikely that the same difficulty would 
be experienced now. 


Tue Yacut Racine Association AND CENTRE- 
Boarp Yacurts. 
Since the victory of the Volunteer over the 
Thistle in the memorable contest for the America 
Cup, opinion in this country has been steadily 
growing in favour of the type known as the centre- 
board yacht, as represented by the Volunteer, in 
contradistinction to the ordinary type of yacht 
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front in such sport, led the way with several centre- 
boards, to which reference was made in a recent 
issue. (See ENGINEERING, vol. li., page 262.) 
Several crafts were built and raced during the 
past yachting season, and an important point 
was raised in a protest against metal centre- 
boards as being a new form of shifting ballast. 
The Yacht Racing Association was called upon to 
adjudicate as to whether the weight of metal centre- 
boards was to be regulated by the tonnage of the 
yacht, or by some other form of computation. 
Mr. G. L. Watson, Glasgow, the designer’ of many 
yachts of both ordinary and centre-board ty’pes, con- 
tended that the idea of the weighted centre-board 
being shifting ballast was absurd. Asis well known, 
the objection to shifting ballast raised by the yacht 
clubs is that though it gives greater stability 
when placed on the weather side, enabling the 
yacht to carry more canvas, yet it would tend to- 
wards the construction of racing machines rather 
than good rough-weather boats. Mr. Watson states 
that the raising of the metal centre-board lessens 
the yacht’s stability and sail-carrying power, both 
disadvantages intended to be balanced by a smaller 
immersed surface. In which direction the advan- 
tage lies might have been tested in some of Dora’s 
matches against her keel rivals; but another season 
may give opportunity for putting this point at rest. 
She is described by an expert as more American 
than Volunteer. With a great deal more beam 
than any other ten-rater, she has a keel several 
hundredweights lighter than the keel of old Doris, 
and therefore has less displacement. Mr. Prescott- 
Westcar pointed out that the centre-board must be 
taken when in its most effective position—that is 
lowered—and every foot it was lifted lessened the 
stability of the yacht. This was the exact oppo- 
site of the effect and meaning of ‘‘ shifting ballast.” 
Several experts gave it as their opinion that there 
was no case for the interference of the Association. 
Messrs. Camper and Nicholson, the yacht builders 
at Gosport, stated that in their opinion centre-boards 
should not be restricted in weight or in any other 
way. In opposition to these opinions, Mr. William 
Fife, Jun., objected to centre-boards for various 
reasons, one of these being that weighted centre- 
boards are another form of shifting ballast. Mr. 
Fife, therefore, thinks that if a weighted centre- 
board exceeds 5 per cent. of the vessel’s displace- 
ment, it should be fixed during arace. Mr. J. M. 
Seper, of Messrs. Fay and Co., and Mr. A. L. 
Payne, the yacht designer, objected to weighted 
centre-boards. Mr. Alexander Richardson, de- 
signer of Iverna, was of opinion that the rule re- 
lating to centre-boards required alteration. Along 
with other yacht designers he fears weighted centre- 
boards may be carried to a point where the strain 
of them will endanger the vessel, unless costly pre- 
cautions are taken in strengthening the hull. For 
the motion that the weight of centre-boards should 
be limited, four members of the Y.R.A. voted in 
favour, and fourteen against it. The settlement 
of the question may result in the building of various 
new raters with weighted centre-boards. 








COMPOUND ARMOUR PLATES. 

AccorDING to particulars which we have received of 
some recent trials with armour plates, the compound 
system appears to have taken a decided step in advance. 
The results of the trials made at Annapolis and Ochta 
were claimed by the advocates of all-steel armour to be 
decisively in favour of that description, but finality is 
a word that can never be applied to any feature of 
metallurgical or engineering practice. The new process 
is the invention of Captain Tresidder, of the firm of 
John Brown and Co., Limited, of Sheffield. The 
process is the subject of a patent, and our readers will 
be able to get particulars thereof through the usual 
source ; but as the matter has not been made public 
we have no right to forestall publication. The follow- 
ing details of trials made at Shoeburyness have, how- 
ever, been supplied to us. Captain Tresidder has re- 
cognised that the new conditions introduced into the 
struggle between the various systems of armour plates, 
by the invention of the forged and hardened chrome 
steel projectiles, have been in favour of the all-steel 
armour, as plates made on that system are well adapted 
to gradually absorb the vis viva of the shot, without 
relying upon breaking it. Compound plates, onthe other 
hand, must either smash or deform the projectile on first 
impact ; otherwise, the soft wrought iron, which forms 
two-thirds the thickness of the plate, will offer but 
little resistance to penetration. In the early days 
of forged steel shot the compound plates still held their 
own, but by degrees shot up to 6-in. calibre were 
brought to such perfection that the faces of compound 
plates could not be relied upon to break them. Against 





shot of larger calibre, which have not been so highly | by the Tresidder process, and block B was hardened 


perfected, compound plates have shown themselves} by quenching in oil. 


Both plates were completely 


more trustworthy. Brown’s plate at the Dutch trial | perforated and there was nothing to choose between 


of November, 1889, broke up two of Krupp’s 28-centi- 
metre shot without being pierced. The failure of a 
given system to resist 6-in. projectiles is, however, a 
serious defect, and this is rendered more apparent 
from the fact that the 6-in. gun is the one mostly used 
for armour tests. Messrs. Brown claim that by the 
new Tresidder process the resisting quality of the face 
of their compound armour is so increased that the 
best forged steel projectiles will fly to pieces upon 


striking. The following experiments were made by | seriously prejudice its resisting powers. 























them except that A had no crack in the back, while B 
had a short one from the edge towards the centre. 
Experiment No 2.—Two blocks, D and E, were cut 
from a plate numbered 2880; each block beiag 4 ft. 
by 4 ft. by 10 in. The face was chemically very hard 
and contained chrome. Block D was hardened by 
Tresidder’s process and came out sound. Block E 
was quenched in oil and came out with six superficial 
cracks; which, however, were not calculated to 
Block D 
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them with a view to prove the justness of these 
claims. In all these experiments the 6-in. breech- 
loading gun was used at a range of 83 yards. Had- 
field’s service steel projectile was used in all cases, 
except in the two rounds of experiment No. 7, fired 
with Palliser shot, as detailed. Full charges were em- 
a gre against the plates of 10 in. and 104 in. thick, 
ut there was a reduction of charge described as a 
‘little less” when the 9-in. plates were fired at. 
Experiment No. 1.-—Two blocks, A and B, were cut 
from a plate numbered 2929. Each block was 4 ft. by 
4 ft. by 10in. The face was of special chemical com- 





position, and rather soft, being much lower than usual 
in carbon, but containing nickel. Block A was hardened 











Hardened by Tresidders process 


broke up the shot, but only after letting it through 
sufficiently for its point to be visible at the back. 
Block E suffered complete perforation. Both blocks 
were badly cracked. 

Experiment No. 3.—-Two blocks, each 4 ft, by 4 ft. 
by 9 in., marked E and F, were cut from a plate num- 
bered 2461. This was an ordinary plate, and blocks 
from it had previously been used at Shoeburyness for 
testing shot. Block E was hardened by the Tresidder 
process and broke the shot up on impact. Block F 
was oil-hardened and completely perforated. The 
velocities of impact were 1824 f.s, at E, and 1806 f.s. 
at F; Figs. 1 and 2 above illustrate this experiment. 

Experiment No. 4.—Two blocks, G and H, were cut 
from an ordinary compound plate numbered 2461. 
This was a repetition of the last experiment and was 
carried out to make sure the results obtained were not 
accidental. Each block was 4 ft. by 4 ft. by 9 in. 
Block H was treated by Tresidder’s process, and broke 
the shot upon impact. Block G was completely perfo- 
rated. The velocities of impact were, G 1888 f.s., and 
H 1868 f.s. (Fig. 3). 

Experiment No. 5.—A second shot was fired at 
block 2461 H, but the plate, being small, was struck 
necessarily near the edge, and almost on a previous 
crack, so that the shot got through by splitting the 
corner partially off (Fig. 4). 

Experiment No. 6.—One block, 3138 B, of ordinary 
composition, but selected for being below the usual 
standard of quality in consequence of the presence of 
blow-holes, it having been described as ‘‘a badly 
honeycombed plate.” It was hardened and tempered 
to light straw by the Tresidder process. This was the 
first plate tried of the full Portsmouth thickness, viz., 
104 in., but it was only 4 ft. square. The velocity of 
impact was 1950 f.s. The result is shown by the 
sketch (Fig. 5). 

Experiment No. 7.—This experiment was made 
with an ordinary compound plate, the part used being 
the rough top end cut off a plate numbered 2706. It 
was about 7 ft. 6 in. square from out to out, and was 
104in. thick. It was bolted to 4 ft. of oak backing. 
Three rounds were first fired. In round No. 1 the 
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shot broke up, the penetration being slight, and a few 
fine cracks showing on theface. Thestriking velocity 
was 1949 f.s. In the second round a Palliser shot was 
used. It splashed on the face, the indent being 
0.85 in. There were a few more fine cracks. The 
striking velocity was 1929 f.s. The third round pro- 
duced much the same result, except that a rather 
large piece of steel was splintered out towards the 
‘*slag end” of the plate. The striking velocity was 
1909 f.s. These three rounds were all it was originally 
intended to fire at this plate, on account of so large a 

art of it consisting of what is usually cut off as scrap. 

t stood so well, however, that it was determined to 
fire one more Palliser and one more forged steel shot 
atit. Round No. 4 was made with a Palliser shot 
which broke, leaving an indent of probably 2 in. 
deep, in which the point of the shot was lodged. 
One crack ran out to the edge, and was at the 
edge through the plate. The striking velocity was 
1939 f.s. In round No. 5 the shot struck be- 
tween two existing cracks, splintering out the 
face up to the limits thus provided. It passed 
through the plate and lodged with its base 16 in. 
inwards from the face of the plate. Two cracks were 
through at the edge. When this plate was taken 
down from the backing its back showed three fine 
cracks running from the edge about 18in. inwards 
only. There was one through hole where it had been 
struck by round No. 5. The positions of the other 
points of impact were hardly perceptible without close 
examination, when slight swellings could be traced in 
rear of the points struck by the steel shot. Our illus- 
tration, Fig. 6, is from asketch of this plate. 

It would seem from these experiments that this 
special hardening process is capable of affording 
sreater resisting powers to compound armour plates. 

he makers claim that an ordinary plate can be con- 
verted into an obstacle against which the best forged 
steel shot will invariably fly to pieces provided that 
the plate is fairly intact at the point of impact. 

Further tests were made by H.M.S. Nettle at 
Portsmouth with this description of plate on October 2 
last. The results then obtained are stated to have 
surpassed any hitherto recorded in this country, but 
on this point judgment can only be pronounced when 
all data are to hand. In the mean time we have to 
thank Messrs. John Brown and Co. for the above 
information which they have put at our disposal. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 29, 1891. 

TRANSACTIONS in steel rails in Pennsylvania mills for 
the past week count up 45,000 to 50,000 tons. In- 
quiries now in hand indicate possible transactions of 
perhaps 50,000 tons more during the next two weeks. 
There will be no difficulty in placing large orders for 
steel rails, if makers would accept the securities. The 
Illinois Rail Company has inquiries from the south- 
west for about 30,000 tons on the Huntington and 
Gould systems. The latest news is that some of the 
north-western roads running between Chicago and 
Denver will make important additions next spring to 
their systems, the rails for which will be wanted early 
in the spring. All inquiries fc the past week or two 
are for large lots. Buyers of small lots have not been 
heard from. Repairing supplies will no doubt be 
wanted for southern roads before the close of the 
month. Between 5000 and 6000 tons of steel billets 
were contracted for at a delivery price equal to 26.50 
dols. The tendency in prices is still downward rather 
than upward. Pig iron transactions have fallen off 
within the past week. A great deal of buying was 
done early in the month. The merchant iron mills 
throughout the State are running about two-thirds 
capacity. At Pittsburg no improvement has de- 
veloped for a week or two. Throughout Ohio and 
Indiana, merchant iron, steel, nails, and barbed wire 
are selling briskly. Sales of ore at Cleveland during 
~~ _ year, 7,000,000 tons. At present the market 
is dull. 





American Naturat Gas,—It is asserted that a supply 
of natural gas from the Indiana fields can be depended 
upon for only a few years longer. In Pennsylvania the 
production of natural gas is also steadily diminishing, 
and the number of consumers who are returning to the 
use of coalis proportionately increasing. As the gas- 
holding rock strata of these regions have been thoroughly 
a itis unlikely that new fielcs of any consequence 
will be discovered. 





THE TRANSATLANTIC Rroorp.—In_ recording the 
splendid performance of the White Star liner Teutonic 
in her eastward trip in our issue of last week (see page 
515 ante), it was by a typographical error stated—‘“‘ It will 
therefore be seen that there is not an hour’s difference 
between them,” meaning the White Star vessel and the 
two Inman vessels. It should have been ‘‘more than 
an hour’s difference.” This could easily be appreciated 
from the times given. The Teutonic record is 5 days 21 


hours 3 minutes, which, as stated, was 19 minutes better 
than on the previous trip made in 5 days 21 hours 22 


FLYWHEELS. 
To THE Epiror oF ENGINEERING. 

Sir,—In your issue of the 16th inst. a correspondent 
draws attention to the desirability of a correct means of 
calculating the weights of flywheels. 

The matter may be put into a very simple form, as, 
firstly, we may consider the case of one cylinder con- 
stantly supplied with steam at a given pressure, when, if 
we allow for a connecting-rod giving motion to a crank, 
and find the portion of the constant pressure in the 
cylinder which gives out different tangential pressures at 
different angles of the crank’s motion, we may, graphi- 
cally, represent A B as the length of the motion of the 
crank through a semicircle, and the various ordinates, 
ab, ac, &c, as the varying pressure causing rotation of 
the crank during one stroke. 

Then we would have the figures on A B, B C, as the 
total variations of pressure during a complete rotation of 
the crank, and the problem is to find a mean equable 
pressure throughout—as D E—and in which superabun- 
dance of pressure D KI would equal deficiency of pres- 
sureI BL. 

This superabundance of pressure is what we require to 
put into, or transfer to, a flywheel, and by finding the 
proportion it bears to the total pressure we may calculate 
an equivalent weight of flywheel of any length of arm 
and moving at any velocity. 

But the calculation of the weight of flywheel is by no 
means simple, for, after allowing that the formula for 


: 2 
work= pressure or weight xspace=.”- W must. be ap- 


plied after allowing for radius of the flywheel, we have to 
consider that the flywheel is already in motion, say as, 
for instance, with mean pressure as indicated by line b E, 
and we have but to add to its velocity according as super- 
abundant pressure D K I will communicate it. 

This superabundance of pressure is levelled off—so to 
speak—in communicating reserve of power to the fly- 
wheel by the resistance of the inertia of the latter to any 
increase of its velocity, and so being taken up by the fly- 
wheel is out again in making up deficiency of pres- 
sure BL, 


Fig.1. 
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But here comes another and a severe complication, for 
during motion of flywheel in time from D to K the super- 
abundance of pressure on the crank is on the increase, and 
any simple flywheel would but store up this additional, 
the remainder of the superincumbent pressure from K to 
I would lag behind—so to speak—the motion of the fly- 
wheel, and only have effect on the latter when its motion 
might be dwindling from point K whilst giving out work 
stored ae hee D to K, and thus the deficiency of pres- 
sure I B L would still fall short of being supplied ; we 
then would be required to lower our mean line D E and 
to increase the ee of the flywheel, so that in time of 
motion from D to K the wheel might store up work suf- 
ficient to compensate deficiency I BL, and this, after 
allowing that over pressure from K to I shall be utilised 
also in work. 

The utilisation of this latter isa serious difficulty, when 
we wish, at same time, to maintain an equable motion 
throughout a revolution, and no simple flywheel will 
accomplish it ; the only glimpse of a possibility of accom- 
plishing uniform motion of revolution would seem to be 
the possibility of intervening proper shaped cams to give 
motion to flywheel, and at same time to take up the over- 
pressure whilst it increases from D to K, and while it 
decreases from K to I. 

The foregoing is the case of one cylinder supplied with 
uniform pressure of steam and the motion of a single 
crank ; but the application of the graphic method shown 
to cases of two cylinders and two cranks placed at dif- 
ferent angles on a shaft, and to two or three cylinders 
working expansively, &c., is simple, and _ will show that 
the mean line D E need not be so much dropped, nor 
equivalent increase of weight of flywheel need not to such 
an extent be applied in these cases, the irregularities of 
pressures becoming less but more frequent, but there is 
much of interest in the study of the cases, and much that 
is new and not hitherto been investigated into, and if 
space be granted me I will undertake to put the whole 
theory of the application of flywheels on a sound basis 
which will allow of proper calculations of weight of rims, 
&ec , to be made for all cases. 

In the mean time, one feature may be instanced, and 
that is, it is no use relying upon great weight of flywheel 
when delicate adjustment of motion is required, as, for 
instance, and to take the simplest case, when the whole 
pressure D to L may be supposed to be taken up by a fly- 
wheel, then a too heavy flywheel will lower the mean line 
D to I whilst taking up superabundance of pressure 
D K I plus sufficient pressure to move the extra weight 
of the flywheel, and will cause the mean line to be higher 
through I BL of the motion, and instead of a steady 
mean motion D E, we would have a motion as a to b, the 


and the portion above D E, more than the mean velocity, 
a pressure in the flywheel would result. 

t can be shown that in no case cana simple flywheel 
connected to a crank motion thoroughly afford an equali- 
sation of pressures and velocities, but the greater the 
number of cranks upon one shaft, and the more their 
angles vary with each other, the closer will a flywheel 
attain to the fulfilment of the duties we seek to make it 
perform. I am, Sir, yours truly, 

G. PINNINGTON. 
23, Chichester-street, Chester, October 22, 1891. 





THE STRENGTH OF SHAFTING. 
To THE EprToR OF ENGINEERING. 

Srr,—Having occasion to look into the strength of some 
shafting lately, I was surprised to find that there are two 
different rules in use, each purporting to give the torsional 
strength of a shaft. 

As it is impossible that both can be right, it will be of 
great interest to other of your readers as well as myself, 
if some one who has already noticed this, and gone into 
the matter, would kindly give an explanation with proof 
(without calculus) as to which is correct. 

The rules to which I refer are, one by Professor Rankine 
where the 


B. M. =” dh, 
16 
and the other by D. K. Clark, where the 
B, M, = —*_. dt. 
8 a/ h 
In both cases h equals the “—s strength of the 


material. ours truly, 
J. ALL, 





TUBULAR CARS AND SELF-OILING 
METAL 


To THE EDITOR OF ENGINEERING. 

Srr,—With reference to this subject, as put in your 
last issue, you will see, by the copy of the Patent Specifi- 
cation now sent _ that the composition of the Ameri- 
can alloy alluded to, is 801b. lead, 15 lb. antimony, 5 lb. 
tin, 4 oz. bismuth, and 8 oz. graphite, and if desired 4 oz. 
silver or 4 oz. aluminium in 100 lb., thus evidently count- 
ing on some of the antimony volatilising so as to bring 
the total down to 100 lb., this weight being exceeded by 
1lb. Your readers will, however, know how impossible 
it is to regulate the exact quantity of antimony to be 
volatilised without a self-registering retort like the one 
used by Mr. Bull, at Erith, under his patent, and in the 
practical application of the anti-friction [alloy alluded to 
in the article in question, no such restriction of the 
volatilisation of the antimony can take place. When the 
mixture is left on the fire to suit the workman’s require- 
ments in the shop, so much of the antimony may be lost 
as to render the mixture practically lead, and, of course, 
41b. of plumbago in 1cwt. cannot put a skin on the 
journal as is pretended ; if any good is done it is by 
lead-oil being formed, and by this creating a film on the 
journal ; but the self-oiling, of course, is ‘* bunkum.” 
Yours, &c., 

ENGINEER. 





SCREW PROPULSION WITH NON- 
REVERSIBLE ENGINES. 

To THE EpiToR OF ENGINEERING. 
S1r,—Pressure of business has prevented my replying 
earlier to your correspondent on the above subject. lan 
quite aware that the ‘‘ principle” is not new—to discover 
a new “‘ principle” is hardly possible nowadays—and also 
that no principle (as such) can be patented. 

Tho importance and desirability of effecting what I 

ropose has been recognised for very many years, and 
Signori Corali and Perroni are to be commended for their 
efforts in this direction. But they will admit that the 
opinion of the superintending engineers referred to would 
be based upon the designs submitted to them. These 
were certainly not mine, and might have been ccmpli- 
cated. Iam entitled to write with some little authority 
on this matter, as the known gears of twelve countrics 
have passed under my notice in connection with my 
patents. My gears are entirely new, and have every- 
where been accepted as such, and in countries where the 
examination is exhaustive. They combine the most im- 
portant element of suiting the steam (at all times) to the 
angle of the blades, which renders practicable what would 
otherwise be impracticable. 
With regard to its being impossible for a right-handed 
screw to become a left-handed one, it may interest your 
correspondent to hear that Griffiths (who devoted his life 
to the improvement of the screw) said that ‘‘ strips of plate 
iron set at an angle on the shaft which would holdthe engine 
to the speed you required would give you within half a knot 
of the best screw ever made ;” and that experiments have 
been carried out in which perfectly flat blades were com- 
pared with more helical ordinary ones of normal dimen- 
sions under the same conditions of boiler pressure, &c., 
the result of the comparative tests giving the coefficient 
of efficiency as practically thesame. The majority of the 
fancy pitches can but have the effect of causing a ‘‘ burst- 
ing” action—sometimes very noticeable—which adds to 
the friction and has a worse than useless effect. I suggest 
“leading” the water to the effective part of the blades by 
a cone-shaped boss. The near centre of a radial propeller 
can exercise no propulsive action. The parts that are the 
centre line of shaft—and therefore not turning so fast 
(relatively) as the vessel is travelling-—can have no effect, 
as the “resultant” cannot be greater than the ‘‘ deter- 








minutes, while the City of Paris and City of New York 
have come home in 5 days 22 hours 50 minutes, 





portion of which, iying below D E, would represent less, 





minant.” As to blades, if any one desires the luxury of 
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a fancy pitch to a reasonable extent, the ‘‘ wedged- 
shaped” section of blade I have protected (by which I gain 
increased strength without extra friction) will permit of 
such being adopted, as my screw always turns in one 
direction. I want my blades to ‘‘ walk through the 
water”—at any angle of ‘‘ pitch”—with as little friction 
as possible. Who would think of driving a screw of fancy 
pitch into (say) wood? It could not be got in without 
great friction, and it would ‘‘ burst” the fibre. Probably 
a fancy pitch “‘ tortures” the molecules of water in the 
same way. Let us secure the ability to alter the propul- 
sive area of the screw to suit all the varied conditions of 
actual working. Let the effective angle (alterable at will 
to suit the circumstances of the moment, such as lighter 
draught, adverse or favouring wind or current, &c.) be 
at all times the most suitable to the particular ship and 
its conditions of running. And let the steam admitted 
to the cylinders bein all cases automatically suited to the 
angle of the blades at the moment, by which the most 
economical propulsion will be assured. I have this day 
sent a small pamphlet, typically describing my aims, to 
Sig. Perroni; and I shall be very pleased to do the same 
to any gentlemen interested. The time has arrived for 
the screw to be suited to the vessel and the steam to the 
screw ; and I beg the honour of the assistance of Sig. 
Perroni and all true engineers in helping me to attain 
this desirable end, especially as both life and property 
may be saved by the same —_ 
ours, &c., 
Rosert McG asson. 
39, Dagnall Park, Selhurst, S.E. 





UTILISING WASTE HEAT FROM CUPOLAS. 
To THE Epiror or ENGINEERING. 

Sir,—With reference to the letter of ‘Foundry 
Manager,” in your issue of October 30, repeated attempts 
seem to have conclusively proved that, unless under very 
exceptional conditions, the waste gas from cupolas cannot 
advantageously be used in the manner suggested. But 
there is another and effectual way to utilise the gas, viz., 
burning it in the cupola below the surface of the charge, 
thereby materially reducing the consumption of coke, as is 
done in the Greiner and Erpf patent economical cupola in 
many important foundries, both in this country and on 
the Continent. 

There is absolutely no waste heat from a well-built 
cupola of this description. 

should be glad to hear direct from ‘‘ Foundry 
Manager” on the subject, and to give him all the infor- 
mation I possess. 
I am, Sir, yours faithfully, 
THEO. HoRNUNG. 
Middesbrough-on-Tees, November 3, 1891. 








FORCED DRAUGHT ON ATLANTIC LINERS. 
To THE Epiror of ENGINEERING. 

S1r,— Having been out of the country for several weeks 
I have but this moment seen the letter of your indefati- 
gable correspondent ‘‘ White Star” in ENGINEERING of 
8th inst. 

It is not my intention to continue a correspondence in 
reference to the matters in connection with my forced 
draught system in the Teutonic, Majestic, and City of 
Paris, but I may say once for all that the minor altera- 
tions which existed at the time referred to in the Teutonic 
and Majestic did not at all affect the principle of my 
system. I had, however, found from repeated experi- 
ments that the alterations I deprecated would have the 
effect of somewhat decreasing power aud economy. 

The question, evidently intended for a poser, asked me 
by ‘‘ White Star,” how cams suppcse the City of Paris 
may ultimately beat the Teutonic and Majestic when the 
latter are fitted with my system pure and simple? pre- 
supposes that no improvements can be made in working 
my system, and that the two cases are entirely similar. 
It is now three years since the completion of the machi- 
nery of the Majestic. Experience in this as in other 
things leads to improved methods of working. There is 
also a considerable difference in the size of the boilers 
and furnaces, so that it is not unreasonable to expect, 
other things being equal, a superior result in the City of 

aris. 

These different circumstances are not, however, the 
only reasons for my opinion, which ‘‘ White Star” ques- 
tions, as it is based on actual performances made in at 
least three other steamers under the management of the 
Inman and International Steamship Company, which 
have lately been fitted with boilerson mysystem. These 
steamers are the Indiana, Illinois, and Pennsylvania, the 
first having been fitted by my firm about a.year ago, and 
the two latter by Messrs. Cramp, of Philadelphia, during 
this year, to my drawings. . 

The boilers in these steamers are more nearly the size 
and proportions of those in the City of Paris than those 
of the Teutonic and Majestic. With even a lower ratio 
of power per square foot of firegrate obtained from the 
boilers of the City of Paris than is being obtained in these 
three steamers on their ordinary ocean voyages, no steamer 
at present running on the Atlantic could compare in speed 
with the City of ) orl 

Some little time must, however, be allowed to get 
adjustments made. The application of my system on this 
steamer has been effected under considerable difficulties, 
the boilers and their surroundings being different from 
what they would have been had they been designed for 
my system. 

Ican scarcely help noticing that ‘‘White Star,” when 
comparing the speed of the Fiirst Bismarck and the four 
large Atlantic steamers, is scarcely fair to the City of 
Paris, as he omits all notice of her first westward run in 


Star” is quite aware of this run, as he has already re- 
ferred to it in your pages. . On that run the City of Paris 
took the southern course, and notwithstanding some de- 
tentions which occurred on the passage, and the fact that 
most of the firemen were unaccustomed to the new system, 
the distance of 2894 knots between Queenstown and 
Sandy Hook was made in 6 days 1 hour 46 minutes, or a 
mean speed of 19.86 knots per hour as given in your issue 
of May 22 last. This record evidently contains a promise 
of better things to come. 

I may mention here, in connection with the Fiirst Bis- 
marck that thedimensions and displacementof this steamer 
are much less than the dimensions and displacement of the 
City of Paris, while her boilers are more powerful, shey 
having 72 furnaces and 1453 square feet of grate. The City 
of Paris, has only 54 furnaces and has been running since 
her refit with my system with 1026 square feet of grate. 

I calculate that at the speed of 19.4 knots which the 
Fiirst Bismarck has attained the City of Paris would 
require for the same speed about 3000 more indicated 
horse-power at her usual draught and displacement. The 
Fiirst Bismarck has natural draught boilers, the fans 
being only used for the ventilation of stokeholds. 

Yours faithfully, 
JAMES HOWDEN. 

8, Scotland-street, Glasgow, October 26, 1891. 





COMPARISON OF STEAM VESSELS, &c. 
To THE EprTor oF ENGINEERING. 

Srr,—In reply to Mr. Jensen (August 7) I am glad to 
have the opportunity of correcting the inaccuracy in my 
article to which he calls attention. 

The horse powers given in the tables are, as Mr. Jensen 
surmises, all indicated, and were so put in my manuscript, 
but in the amr I was unable to attend personally to 
the correction of the proofs and the substitution of horse- 
power for indicated horse-power has crept in throughout 
nearly the whole of the article. The only place where I 
used horse-power in the sense of effective horse-power was 
in the example showing the variation of horse-power 
according to the 3.5 power of scale of comparison, as I 
thought it undesirable to complicate the explanation by 
going into the distinction between effective and indicated 
horse-power. For similar vessels and proportional speeds 
the ratio of effective horse-power to pb ome wr horse-power 
does not vary, and consequently the same method of cal- 
culation holds good for both. 


Dimensions, &c., for Uniform Displacement of 
1000 Cubic Feet. 
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It may, perhaps, not be considered out of place if I 
give here an example of the application of the method of 
comparison to the question of screw propellers. The sub- 
ject is undoubtedly one likely to have hight thrown upon 
it by the study of a large amount of data carefully col- 
lected and classified, and I shall be glad if I can induce 
interest to be taken in the subject with this result. 

The only data I have available are shown in the Table 
above, all dimensions, &c., being brought to equivalents 
for vessel displacement of 1000 cubic feet. The yachts 
are placed in what, according to my judgment, is their 
order of merit, the most efficient being first on the list. 
While it would, of course, be inadmissible to form con- 
clusions from this small number of cases, it is certainly 
noticeable that the general tendency appears to be in 
favour of the larger pitch. It is not my present purpose, 
however, to draw inferences but to show the probability, 
I might almost say certainty, that pursuance of this or 
some similar method with reliable and sufficient data 
would assist materially in the discovery of the association 
between particular dimensions, &c., of screw and respec- 
tive efficiency, and thus give a clue to the direction in 
which further improvement may be attained. To reach 
this result, however, reliable details of a large number of 
steam vessels and their propellers are necessary, and it is 
to be hoped that all who have the means to do so will 
co-operate to supply the required information from the 
study of which increased knowledge and benefit may con- 
fidently be looked for. 

A. E. Jones, 








CEMENT MANUFACTURE AND THE 
UTILISATION OF WASTE PRODUCTS. 
To THE EpIToR OF ENGINEERING. 

Srr,—About two and a half years ago my attention was 
called to the imperfect way in which cement-making 
materials were mixed together and the imperfect way in 
which they were fused. I have since given my attention 
to these points, and likewise to the utilisation of the 


- I have patented seyeral improvements towards this 
end. 
By the following process I can make a perfect Portland 
cement in two hours from the time of handling the raw 
materials, using Medway chalk and clay. The chalk as 
dug is placed under cover and is naturally air dried ; the 
chalk is then placed into an edge-runner or other suitable 
mill, ground to powder, and taken by elevators to a 
rotary sifter and sifted through a 30-mesh sieve. Theclay 
is taken as dug and placed into a blunger or special pug- 
mill, which is octagonal in form; hot water is then 
passed into the blunger, and the clay beaten up by the 
rakes to a thick solution. The object of the blunger 
being octagonal is that the knives or beaters may strike 
the clay and water against the sides, and thus assist in 
making it into a thick solution. The sand, gravel, and 
foreign substances that are of a greater specific gravity 
than the clay, are precipitated to the bottom. Two blun- 
gers are used side by side, one running off whilst the 
other is in motion. From the blungers and from the 
hopper where the ground chalk is contained, a trough 
containing a screw conveyor is connected ; the speed of 
the conveyors is regulated according to the quantity 
of each material required to be fed along same. The 
solution of clay and powdered chalk are brought sepa- 
rately into a mixing cylinder containing rakes ; the end 
of the cylinder where the materials are brought in is in 
the shape of a box ; each side of the box contains a small 
hopper ; the solution of clay falls into one hopper and 
the powdered chalk into the other. Beneath eoak habeas 
and where the hopper goes into the box, is a jet of super- 
heated steam shih bison the two materials against each 
other in a divided form with great force and velocity, and 
each particle of chalk is coated with a solution of clay ; 
and the heat of the steam being about 500 deg. Fahr., 
heats the whole of the particles of the compound ; and as 
they fall to the bottom of the cylinder shuts the heat in 
the compound ; this heat softens the whole of the mate- 
rials; the rakes then work it along the cylinder, and it 
comes out a perfect compound intensely hot. If neces- 
sary, fuel can be mixed with the materials in the mixing 
cylinder. 

The materials then drop into a brick machine, and are 
there moulded into perforated and corrugated bricks. 
These bricks are then placed on an elevator working in 
an iron tube ; this tube has an outer tube placed round 
it, the space between being filled with water. The 
elevator at the end nearest the kiln works upon a 
hollow drum ; this drum is kept filled with water to pre- 
vent its fusion. The elevator is preferably made of wire 
rope covered with asbestos. The tube leads up to the 
mouth of a rotary kiln ; the heat from the kiln dries the 
bricks as they pass slowly along the elevator, so that 
they are dry when they go into kiln, and will not col- 
lapse with the weight. The kiln, as it revolves, lets in 
from a hopper the amount of fuel required as the bricks 
are tumbling in; and the bricks are fused when they 
arrive at the end or bottom of the kiln. The clinker is 
allowed to remain in the lower end of the kiln until the 
air supporting the combustion has taken up the heat 
from the fused clinker. If required, a fan can be placed 
in the shaft of kiln to assist the fire. 

The firebox of this kiln works upon four guides. 
When it is necessary to take out the clinker a screw is 
turned, which draws the firebars away from the kiln and 
lets as much clinker fall out as the operator wishes. The 
clinker is then taken away by a suitable elevator to the 
crusher and crushed, then taken by another elevator to a 
hopper in connection with the grinding mill. This mill 
is an edge-runner mill constructed as follows. It basa 
slightly inclined bedplate with four runners, slightly 
rocking, traversing each on its own path, with an air 
blast of a set pressure following each runner and blowin 
from each. path the cement that is sufficiently groun 
until it arrives at the outer edge of the bedplate; the 
cement is then collected by a scraper and pushed into a 
cement pit to be taken up by elevators to a compound 
rotary sifter to be sifted. The object in having the run- 
ners rocking is to tear the clinker in addition to the weight 
of the runners orushing it. The object of the blast is 
only to take up to the sifter such cement as is sufficiently 
ground to pass through the sifter, instead of having to 
return, as is done at the present time, about 75 per cent. 
of the materials to be reground; the dry air from the 
blast at the same time cooling the cement and enabling 
it to be bagged and sent out at once. Samples of the 
bricks, clinker, and cement can be seen at the Medway 
Works, Rochester. 

The following is one of the methods or processes 
adopted for collecting the CO, (carbonic acid gas) in 
pure form from the burning of the cement materials. 

The ordinary kiln used in burning clinker has two 
flues in connection with same, the upper flue being of 
sufficient size to allow of the stacking of perforated and 
corrugated bricks sufficient to charge the next kiln for 
fusion. The bed of the upper flue has its bottom made 
of iron plates, the joints being made of asbestos, so that 
when the plates are burnt out they can be easily replaced. 
Under this flue is another flue, end when the kiln fire is 
lighted for fusing, the dampers of the lower flue are shut ; 
therefore all the heat has to pass through the flue con- 
taining the perforated and corrugated bricks. When it 
is found that the bricks have arrived at a temperature 
of 700 deg. Fahr., when the CO, begins to be given off, 
the dampers of the upper flue are then shut, the lower 
flue dampers are opened, the heat then traversing through 
the lower flue makes sufficient heat to keep up the 
temperature of the bricks to enable the CO, to be given 
off. A valve is opened in connection with a small fan 
fixed in the flue, and the CO, is taken away to a recep- 
tacle for the purpose of being purified and liquefied for 
the purposes for which liquid CO, is used. The lower 
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opened for the bricks to receive all the heat given off 
from the fusing kiln. These bricks go in with fool into 
the next kiln that has to be burnt. 

I have many other ways of collecting CO,, but this is 
ope of the methods that can be adopted, using existing 

ilns. 

The utilisation of CO, is well known to most people; 
one of the uses I have in view being that of extinguishing 
fires on board ship, the CO, being used in a liquid form, 
and no ship should be allowed to go to sea without same. 

By my process a perfect manipulation is made of the 
cement-making materials; the materials are burned 
better and with more evenness than as at present 
adopted ; a better quality of cement is obtained, and the 
whole process is arranged to work economically and save 
labour, 

_ Ten tons of cement-making materials give off in burn- 
ing about four tons of CO., and the present price of 
liquid CO, is about 34d. per pound. 
Tam, Sir, Yours faithfully, 
W. R. Taytor. 
Medway Works, Rochester, November 2, 1891. 








THE ADAMSON GUN. 

Tue illustrations in the next column show a gun 
designed and patented by the late Mr. Daniel Adamson, 
but which he did not live long enough to see con- 
structed. Since his death the matter has been taken 
up by a very strong syndicate, whose address is 36, 
Coleman-street, London, E.C. It will be seen that the 
leading feature of the weapon is the substitution for 
trunnions or grooves, of a spherical enlargement, which 
works in a correspondingly shaped socket on the car- 
riage or mounting. By means of this ball joint the 
gun can be rapidly trained, both vertically and hori- 
zontally ; this feature is claimed as an advantage over 
the usual systems. The gun shown in the engraving 
was made at the Bofors Works, in Sweden, and 
recently tested by two Swedish Government artil- 
lerists. The following are the particulars : 


Calibre pee pas cen ae ek 3.36 in, 
Total length one se ce oso. ED as 
Weight _... me a a .. 1200 Ib. 
Rifling : Number of grooves... aie 24 
Depth ... Ps a ee 1. «= s SOD AD, 
Width of land oa cae ae 138 
Twist—muzzle tae on ... 33 calibres 
Weight of shell ... _ a sc, aa a, 
a », charge (black powder) ni 5.51 ,, 
Muzzle velocity (black powder) ov. 1920 ft. 
. leapaiiiens powder)... 1970 ,, 


” 

With a muzzle velocity of 1984 ft. per second the 
energy in the shot was 406 foot-tons, or 726 foot-tons 
per ton of gun, which was exceedingly good for a gun 
of only 24 calibres length. 

Three series of five rounds each were fired to test 
the rapidity, and they occupied respectively 30 seconds, 
25 seconds, and 20 seconds. At 25 deg. elevation the 
range was 26,250 ft., and the pressure varied be- 
tween 19.8 and 21 tons per square inch, Eighty-five 
rounds have been fired in all with good results. The 
breech mechanism was of the Bofors pattern. 





Tue Liverroot: WatreR Supply TUNNEL UNDER THE 
Menrsry.—One of the great engineering difficulties that 
have been encountered in connection with the supply of 
water to Liverpool from Vyrnwy has been the formation 
of the aqueduct tunnel under the Mersey. Had it not 
indeed been for the delay experienced there Liverpool 
would have been by this time probably receiving the full 
supply of water from Vyrnwy. The Water Committee 
directed Sir Benjamin Baker, K.C.M.G., and Mr. G. F. 
Deacon, the water engineer, to prepare reports as to the 
work at this aqueduct tunnel. These reports have been 
submitted. Sir Benjamin Baker, in the course of an 
extensive report, remarks on the difficulty of finding a 

recedent, as in no instance with which he is familiar, 
nas there been found soil of so varying a character as at 
the Mersey crossing. The delays and disappointments 
he believes are not due to any inherent impracticability 
in the undertaking, but are consequent upon the several 
contractors underrating the difficulties and making an 
insufficient provision in the way of plant to overcome 
them. Sir Benjamin’s recommendations are : “To repair 
the present shield, and to carry out at the same time 
certain modifications which have been suggested by the 
past experience of the contractors ;_to | geeky in the 
mean time, the designs for another shield of an efficient 
character, so that no time should be lost in ordering its 
construction and erection, should the present shield as 
modified prove unsatisfactory ; to make such other 
modifications, irrespective of the question of the shield, 
as the engineer and contractors may consider likely to 
conduce to economy and speedy completion ; to arrange 
that the engineers, contractors, and their leading fore- 
men confer frequently, so that full advantage may be 
taken of the experience gained, and that nothing be 
undertaken which has not been previously fully dis- 
cussed by all parties ; to consult the views of the men on 
any point affecting their own safety, even though there 
may not be much in it, so that they may devote their 
whole thoughts to the work in hand, and further to en- 
courage them by premiums to put the work through as 
quickly as possible ; in connection with the latter recom- 
mendation he states that when at the Sarnia tunnel last 
year the chief engineer of the Grand Trunk Railway told 
nim that one of the ordinary labourers had made a prac- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. ) 


Aveust, 1891, SEPTEMBER, 1891. OctoBER, 1891. 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case. 
of hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price of quicksilver is per 
bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. Heavy 
steel rails are according to Middlesbrough quotations. 















































tical suggestion respecting the excavation which led to a 
50 per cent, increase in the rate of progress,” 







































Nov. 6, 1891.] 





ENGINEERING. 


547 








BOUSFIELD’S TYPEWRITER DEVICE. 








WE illustrate above a modification of the Ham- 
mond typewriter, which has recently been patented 
by Mr. E. T. Bousfield, of Bedford. The Ham- 
mond typewriter has already been fully described 
in our columns (see ENGINEERING, vol. xlviii., page 
452), so we need only remark here that an inking 
ribbon works interposed between the type and the 
paper, and so prevents the operator seeing the last 
letter printed, unless he raises the paper clear of the 
ribbon, in which case some care is necessary in re- 
placing it, if the alignment of the letter-press is to be 
preserved. In order to get rid of this objection Mr. 
Bousfield connects the guard rim }, Fig. 1, which 
carries the inking ribbon, to the frame of the machine 
by a hinge instead of screwing it firmly into place as 
is now the custom. This guard rim is then connected 
by links with the spacing key 7 in such a way that on 
depressing this key the rim is tilted as shown in Fig. 2, 
and carries with it the inking ribbon clear of the paper, 
thus permitting the last letter printed to be seen. On 
releasing the key the rim falls back into its place, and 
the ribbon is again in position for further printing. 





SCHMIDT’S INSTANTANEOUS GRIP VICE. 
THE feature of novelty in the parallel vice illustrated 
by the annexed engravings is that the screw can be 
lifted out of the partial nut and the movable jaw 
pushed in and out as desired. The screw is then 
dropped into the nut and a turn or two secures the 
work. To prevent the screw threads rising out of the 
nut as the pressure is applied, a Y-shaped projection on 
a collar on the screw head takes into corresponding 
recesses on the jaw when the screw is rotated. 
Referring to the illustration it will be seen that the 
screw A is carried at each end in the movable jaw, but 
that it has a little endwise motion relatively to the jaw. 
When there is no work in the vice the spring G 
causes all the clearance to appear at the right-hand 
end. In the position of parts shown the screw lies in 
the partial nut E, but it can be lifted out of it by rais- 
ing the end A!, when it can be pushed endwise, carry- 








ing the jaw with it. The end A! of the screw is not 
carried in a bored hole, but in asquare bush H (Fig. 3) 
that rides in the yoke D (Fig. 2). This bush is made 
to follow the endwise movement of the screw by the 
point of the screw J (Fig. 4) taking into a shallow 
groove. On the circular flange of the bush are two 
projections N taking into two corresponding depres- 


sicns on the jaw of the vice. 
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Let us suppose that a piece of work is to be placed 
in the vice. The screw is first lifted and drawn back to 
open the jaws ; the work is then inserted and the screw 
pushed back until the jaws clasp the work. The 
screw is then dropped and the handle turned. The 
first rotation carries the screw forward, compressing 
the spring G, and it is only when the bush H comes 
home that the nip is put on to the work. Half a turn 
then secures the object. 

These vices are the invention of Mr. F. T. Schmidt, 
of Bradford, and are being manufactured by the 
Mutual Engineering Company, Limited, of Barum 
House, Halifax. 








| GALVESTON.—The past twelve months have formed the 

| most prosperous year ever experienced by Galveston. The 

| ge of cotton at the port last year exceeded 1,000,000 
ales. 





INDUSTRIAL NOTES. 

THE condition of unrest in connection with labour 
movements is manifest in various departments of in- 
dustry. It is much to be feared that as trade slackens 
down there will be a renewal of strikes on a large scale, 
such as were witnessed two yearsago. Notwithstand- 
ing the public utterances of various leaders, in favour 
of arbitration and conciliation, very little progress has 
been made in that direction. The menare restive, and 
appear to have little faith in anything except strikes. 
But this has been the result of recent teaching. The 
men were told that their salvation lay with the fight- 
ing union ; that the unions based upon other prin- 
ciples, like the Amalgamated Society of Engineers, 
for example, were little less thar. frauds, in so far as 
trade unionism was concerned. Now that the process 
of exhaustion has commenced the folly of such teach- 
ing is apparent. The men pay their pence for strike 
purposes ; if there is no strike, what need of funds, they 
ask. In several instances the funds of the “new 
unions” are so low that current expenditure is only 
met with difficulty. The leaders now declare that 
only legislation can save the workers from falling back 
into the same as, or a worse position than, formerly. 
Perhaps the best test of sincerity on this point mine 4 
be a compulsory law of arbitration, with power legally 
to enforce awards. This, at least, would have the merit 
of equality and fairness on both sides, instead of the 
enforcement of terms upon one side only, as proposed 
in the notorious Eight Hours Bill of last session. A 
new Arbitration Act might prove useful. 





The condition of the engineering industries of Lan- 
cashire manifests but little change to all outward 
appearance. The chief firms whose productions are of 
a special kind are fully employed, and report a fair 
amount of new work ; but generally there is a slacken- 
ing off, the weight of new work coming forward not 
being equal to the contracts running out. The result 
is that the prospects of the near future are not very 
reassuring. But the number of unemployed has not 
materially increased during the past week. The iron 
trade generally is not in any deplorable condition, 
though the business being done is somewhat limited. 
But makers are not in a position to undertake new 
contracts for immediate delivery, inasmuch as they 
are well sold up to the end of the year. They are 
therefore in a position to decline orders except upon 
terms which they deem satisfactory. In the ar 
tured iron trade a fair amount of business is being done 
in bars and sheets, but the hoop department is quiet. 
Steel plates are not in brisk demand at present. Prices 
asa rule are firm, in some cases good prices are obtain- 
able for quick delivery. The chief local disturbance 
in the labour market, in so far as the engineering 
industries are concerned, has taken place at Bury, 
where the engineers demanded the 53 hours. The 
men were to have left work on Saturday last, but 
towards the close of last week the joint committee of 
the men received a letter stating that the associated 
employers would concede the time, the reduction to 
commence with the present week. This concession 
affects all branches of the engineering trades, except 
tinplate workers and pc pana but doubtless 12 
o’clock will become the rule in every branch of trade. 





The condition of trade in the Sheffield and Rother- 
ham district is not quite so good as it was a month 
ago, the heavier branches not being so brisk, nor are 
they expected to revive during the remainder of the 
present year. The demand for railway materials is 
more quiet also, and orders for big castings and 
forgings are not so plentiful as they were. Steel- 
makers are still giving full employment to their 
hands, but a portion of the output is going into stock. 
Prices remain firm generally, but customers are urging 
a reduction in the quotations for certain kinds of steel. 
Makers, however, state that abatements are not pos- 
sible with the present price of fuel and rates of wages, 
In some branches there is great activity, especially in 
the silver and electro-plate wares, preparing for the 
Christmas season. Makers of tools and files are busy, 
saws, circular and hand saws, are in greater request, 
but only at a small margin of profit. Questions of 
wages and hours of labour are very quiet in the whole 
of the district, no dispute of any moment existing. 
The miners at the Nunnery Colliery struck on Thurs- 
day last against non-union men, but the matters were 
arranged so that the men resumed work on the follow- 
ing day. The tailors who were discharged over the 
strike of some months ago, have determined to open 
co-operative workshops, under the Provident Societies 
Acts, and to commence business forthwith. The trade 
unionists of Sheffield promise their support, but 
whether they will pay the higher prices for their 
clothing, or still go to the “ rm gs 0 is a question 
only to be solved by experience. The late Canon 
Kingsley used to taunt the men of London with 
denouncing sweating, and then with dealing with the 
sweaters. It is so stillin the clothing trades. 





In the Cleveland district the fluctuations in prices 
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by the decline and then the rise in warrant rates, 
caused the market to be somewhat disturbed durin 
the past week, no tangible reason being jeslanel 
for such fluctuations. Shipments have been well 
maintained, and fair prices have been secured at 
recent rates. The steel rail trade has been a little 
busier, while the steel plate trade is fairly good, in 
consequence of the demand for shipbuilding purposes. 
Things are improving at the Eston Steel Works, 
several new orders having been secured for manufac- 
tured steel. It is stated that a new industry is to be 
started in connection with the works, namely, the 
manufacture of tin bars, the new manager having had 
experience in this branch at Barrow. Orders for a 
considerable quantity have already been secured. 
The notices for a 10 per cent. reduction in the wages 
of the Tuthill limestone quarrymen’s wages have been 
withdrawn, the wages to remain as before. The 
quarrymen at Mickleton went on strike last week in 
consequence of the dismissal of two local lodge officials. 
Four other local prominent trade unionists were, it is 
said, threatened, but the men took the matter into 
their own hands and left the works. The ironstone 
miners and the employers are negotiating for a settle- 
ment of several questions which have been standing 
over for some time, A temporary arrangement will 


The men are only working five days per week. About 
150 or 200 men will be required for the new mine at 
Guisborough. 


The engineers’ struggle for the abolition of overtime, 
on the banks of the Tyne, passed into another stage 
on Saturday last, when some 13,000 men came out on 
strike. The strike of Saturday was upon a side issue, 
but the main question was at the bottom of it. The 
balloting on the question was far from satisfactory, 
inasmuch as the men locally affected did not give a 
majority in favour of the cessation of overtime. But 
the wider ballot, embracing the Wear and the Tees, 
gave a substantial majority against working overtime. 
A section of the Tyneside men decided to take action, 
and came out on strike. A truce was effected, and 
they returned to work. The employers then decided 
to Secharge 25 per cent. of their men ; the union men 
thereupon resolved to call out the remaining 75 per 
cent., with the result that a strike ensued on Saturday 
last. A lockout ona large scale was threatened, asa 
result of such action. A disposition was evinced to 
negotiate with the view of effecting a settlement of the 
matters in mg om A conference was arranged to 
take place on Monday between the representatives of 
the employers and of the workmen. The preliminary 
arrangement was that the employers should abandon 
the lockout, and that the men should resume work 
pending negotiations for a settlement of the overtime 
question. The conference, however, failed to arrive 
at any satisfactory basis of agreement. There is 
great anxiety on all sides lest the strike should develop 
into a gigantic struggle, involving all the chief in- 
dustries along the north-east coast from Tynemouth to 
the Tees, just at a time when peace between capital 
and labour is much needed in order to tide over the 
incoming depression in trade, which is slowly but 
surely making itself felt in various ways and direc- 
tions, 





A reduction of 10 per cent. in their wages has been 
reluctantly assented to by the steelworkers at Work- 
ington. The men tried to induce the manager to 
agree to 5 per cent., but he declared it to be impossible 
to assent toit. It is expected that a similar reduction 
will be accepted at the West Cumberland Company’s 
works, in which event some 600 or 709 men will 
be put to work at once, The recent suffering and 
distress in the district has reduced the men to such 
straits that resistance would be useless. 

A great strike of nailmakers is announced in the 
nailmaking districts of South Staffordshire and East 
Worcestershire, involving some 10,000 persons. The 
men demand 10 per cent. advance, and some of the 
employers, it is stated, favour the strike, as a means 
of bringing about uniformity in rates and prices. 





The strike and lockout in the boot and shoe 
trades is a very serious matter from every point 
of view. The new system of workshops appears to 
have worked well, but some of «he men evidently pre- 
ferred home work, with the greater freedom which it 
gave to work or play as they thought fit. Some em- 
ployers took advantage of this and gave work out. 
The other employers on the Board of Conciliation ex- 
pressed dissatisfaction, and some friction ensued. It 
will be deplorable if, after having provided workshops, 
the men return to the old bondage. This is a case in 
which both sides ought to aid each other, for in the 
long run employers and employed will be benefitted by 
the change. But on both sides there is some irritation 
just now which will have to be got over before peace 
can be restored. 





wharves had not been officially declared at an end at 
the close of last week, some 300 of the men having 
been paid 10s, strike pay for the week ending October 
31. Very few of those who originally struck have been 
able to find employment. It is admitted on all hands 
that the strike was a failure, most people think it was 
a mistake from the first ; but there does not appear to 
have been firmness enough on the part of the officials to 
declare the strike at an end, and there was a total 
absence of policy on their part, as regards any fruitful 
endeavour to withdraw from a false position, and to 
effect some kind of truce whereby the men might have 
resumed work, side by side with the federationists. 
The men are now gravely told that they are too fond 
of strikes. If this ‘be so they should not have been en- 
couraged to strike, and have been paid for striking. 
The contrast between theattitude of the Dockers’ Union, 
in this respect, as compared with the attitude of 
the boilermakers and iron shipbuilders on the Clyde, 
is very striking; the latter refused to sanction the 
strike, and withheld strike pay. There was a good 
deal of discontent with the executive of the union in 
consequence of their attitude and conduct, but the 
union passed through the ordeal with credit, and the 
men generally came out of the! strife without loss of 
honour, for the concessions effected were not with- 
drawn. The official declaration of the Dockers’ Union, 
at the beginning of this week, that the strike is 
closed, has only engendered discontent, and added to 
the suffering and misery of the men who took part in 
it, and to the privation of their families. It isonly by 
such disasters that some men can learn to be prudent 
or modest. 


The award of the arbitrator in the case of the 
carpenters’ and joiners’ strike will probably increase 
the men’s wages by conceding 10d. per hour, and will 
change the hours of the normal working day. The 
recognised hours have been 54 per week; the men 
struck for 47 hours; it is said that the working hours 
will be reduced to 50 per week, that is five days of 
nine hours, and five hours on the Saturday, or within 
two hours of the much longed for eight hours day, 
Some 40 years ago the working hours in the building 
trades were 60 hours per week. The men first of all 
won a short day on Saturdays, leaving work at 4 
o’clock ; then came the one o’clock conceded in 1860- 
61 ; subsequently came the 12 o’clock, and a decrease 
of half an hour on other days in the week. For the 
future the hours will be 50 at 10d. per hour, until a 
further effort may effect the long wished for eight- 
hours day. 





The concession of eight hours by the bookbinding 
trade has doubtless had some influence in this further 
concession as to working hours. Besides which some 
of the ‘‘unskilled trades,” as they are called, have 
secured an eight hours day, such as the gas workers 
and others, so that the more skilled trades are 
encouraged to seek similar privileges. The eight-hour 
shift in mines is not unlikely to be effected at an 
early date, even without the aid of legislation, The 
tendency is in this direction. Probably the first effort 
will be made in the Yorkshire coalfields; then will 
follow Lancashire, and tenes Derbyshire. The 
state of uncertainty in which the coal trade is will 
rather help in this direction. If some reasonable 
compromise can only be effected as regards overtime 
in cases of real emergency, the concession of the eight 
hours would not be long delayed. 





The miners employed at Pendlebury, to the number 
of about 200, are still on strike. The men elected 
another deputation to meet the manager, in the hopes 
that some settlement might be arrived at; the inter- 
view took place but no arrangement was effected. The 
Lancashire Miners’ Federation threaten to call out the 
men from the whole of the thirteen or fourteen pits 
belonging to the company unless the dispute at the 
one pit is promptly settled. The men have a notion 
that recent disputes have been the result of some pre- 
arranged policy on the part of the mineowners, and 
they favour a general line of policy to grapple with it. 
But it isaltogether doubtful whether any such scheme 
as alleged exists. The disputes for the most part have 
been upon technical points, about which there is room 
for divergence of opinion. 

At Wigan the men threaten to strike against the 
use of hand riddles in the mine, a practice discontinued 
in almost all other mining districts. The men state 
that the owners have promised to get rid of them, but 
have not yet fulfilled their promise. There are also 
a number of other small disputes in Lancashire, but 
it is hoped that they will be settled without resorting 
to strikes. 

The strike at the Carron pits continues, the men 
having had notices to pay up their rent, as a prelude 
to eviction. Whatever the merits or demerits of this 
dispute, one fact in connection with it is curious, 
namely, that the pitmen in other districts of Scotland 
are putting on an extra spurt to supply the Carron 
Company with coal, thus helping to defeat the men. 


and Monmouthshire Sliding Scale Committee shows 
such a reduction in prices as to justify the committee 
in reducing the wages of the miners 34 per cent. 
from the first of he present month. The rates 
even then will be 573? per cent. above the standard of 
1879, which is the basis of the scale. 

Several disputes exist in the mining districts of 
Yorkshire. The men at the Rhodes pit, belonging to 
the Lowmoor Company, are still out on strike. At 
Elsecar the men are inclined to strike against non- 
unionists, as they did at the Nunnery Colliery. 

The Wages Board in Northumberland is to be 
revived. At an interview between the representa- 
tives of the miners and the coalowners the subject was 
discussed in a friendly way, the details of the arrange- 
ment being reserved till a future meeting. 

The new federation started in South Wales is very 
likely to cause a good deal of trouble, although 
‘*Malm,” Mr. William Abraham, M.P., is elected 
president, The miners stated that they could not 
throw down their tools at a moment’s notice, as they 
were working under a sliding scale. The miners’ 
delegates therefore proposed to amend one of the rules. 
The amendment was, however, rejected, so that the 
‘* federation ” will have the power to override a vote 
of any local association. This will involve similar 
effects to those at Cardiff, and recently at the 
London wharves. If the power to strike is given into 
the hands of a mixed committee the trade unions of 
the country will go to the wall. 





THE PROPERTIES OF ALLOYS. 
Report to the Alloys Research Committce.* 

By Professor W. C. Roperts-AvustTEN, C.B., F.R.S. 

At the request of the Alloys Research Committee I 
began in April, 1890, to investigate the effects of small 
admixtures of certain elements on the mechanical and 
physical properties of iron, copper, and lead. The 
Committee desired me to extend an investigation I had 
reviously made upon the application of the “‘ periodic 
aw” of Newlands and Mendieleef to the mechanical 
properties of metals. This law, as originally expressed, 
states that *‘the properties of the elements are a periodic 
function of their atomic weights.” It had already been 
shown that the effect of impurities added to gold is nearly 
proportional to their atomic volume, the larger the volume 
of the atom the greater being its effect ;+ and it became 
rs saad to determine whether this holds good for other 
metals. 
The Committee considered it desirable that iron should 
be the metal first examined ; but the problem has for- 
tunately been attacked by M. Osmond,} the results of 
whose recent investigations have gone far to show that 
there are two distinct varieties of pure iron, the a or soft 
and the § or hard form; and further that the action of 
impurities on iron does appear to be in accordance with 
the periodic law. The foreign elements, whose influence 
on the critical points of iron he has studied experimentally 
with more or less completeness, are ranged as follows in 
two columns in the order of their atomic volumes, found 
by dividing their atomic weight by their specific 
gravity : 


II. 
Carbon 3.6 Chromium 70 
Boron 4.1 Tungsten 9.6 
Nickel 6.7 Silicon 112 
Manganese 6.9 Arsenic 13.2 
Copper 7.1 Phosphorus 13.5 
Sulphur 13.7 


He points out “that the elements in column I., whose 
atomic volumes are smaller than that of iron (7.2), delay 
during cooling ceteris paribus the change of 8 or hard iron 
into a or soft iron, as well as that of ‘hardening carbon’ 
(carbone de trempe) into ‘carbide carbon’ (carbone de 
recuit). For these two reasons they tend to increase, with 
equal rates of cooling, the proportion of 8 or hard iron 
that is present in the cooled iron or steel, and conse- 
quently the hardness of the metal. Indeed their presence 
is equivalent to more or less energetic hardening produced 
by rapid cooling. On the other hand, elements whose 
atomic volumes are greater than that of iron (column IT.) 
tend to raise, or at least to maintain near its normal 
position during cooling, the temperature at which the 
change of (8) hard to (a) soft iron takes place. Further, 
they render the inverse change during heating more or 
less incomplete, and usually hasten the change of dissolved 
or ‘hardening carbon’ to ‘carbide carbon.’ Thus they 
maintain iron in the (a) soft state at high temperatures, 
and must therefore have the same effect in the cool 

metal. In this way they would act on iron as annealing 
does, rendering it soft and malleable, did not their 
individual properties, or those of their compounds, mask 
this shel ecmmminene of their presence. The essential 
part played by foreign elements alloyed with iron is 
therefore either to hasten or to delay the ge of iron 
during cooling to an allotropic state ; and to render the 
change more or less incomplete, in one direction or 
the other, according to whether the atomic volume of the 
added impurity is greater or less than that of iron. In 
other words, foreign elements of low atomic volume tend 





* Read before the Institution of Mechanical Engineers. 
+ Philosophical Transactions of the Royal Society, 
vol. clxxix., 1888, P. 339. 
+t Comptes Rendus, vol. cx., 1890, p. 346. The results 
of his experiments are given in detail in the Journal of 
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to make iron itself assume or retain the particular mole- 
cular form which possesses the lowest atomic volume, 
whilst elements with’ large atomic volume produce the 
inverse effect.” 

It will be evident that if iron itself can exist in two 
widely different states, each with properties of its own, 
the mechanical properties of given samples of iron and 
steel must depend upon the relative proportions of the 
two modifications of iron present in the mass. And it 
will also be evident that the nature of the influence of 
impurities on iron is far more complicated than in the 
case of gold, their pohenry effect on iron being either to 
hasten or to delay the peamege of the metal from its nor- 
mal state to another, which possesses widely different 
molecular aggregation, and consequently different pro- 
perties. In the case of gold, it is possible that the 
molecular constitution of the precious metal is simpler 
than that of iron; each molecule may consist of but 
few atoms, and therefore there may not be the same scope 
for pronounced change of properties which could follow 
re-arrangement of atoms inthe molecules. The action of 
an impurity may probably be more direct in the case of 
gold, as its influence is not initially exerted in re-arrang- 
ing the atoms in a molecule, but in affecting the mutual 
relations of the molecules themselves. Or it may be that 
the lowering of the freezing point, which is effected by 
the presence of impurity, may enable the cooling gold to 
assume a crystalline structure which is detrimental to its 
tenacity, if not destructive of it. 

The difficulties of obtaining for mechanical tests masses 
of iron with only definite amounts of a single impurity 
are very great, and it is therefore very difficult to extend 
Osmond’s research; but of the practical importance of 
his experiments there can be no question, and their full 
significance may become more apparent by investigating 
the action of impurities on some other metal, the be- 
haviour of which suggests strong probability that it can 
exist in an allotropic state. In view, however, of the 
importance of Osmond’s research, it was considered 
desirable to confirm his main results, adopting an 
independent method of observation, as will be stated 
subsequently. 

Lead, which is one of the metals the Committee selected 
for investigation, probably exists in more than one modi- 
fication. Muschenbroeck and afterwards Guyton de 
Morveau* showed that the cohesive force or tenacity of 
lead is increased by hammering or drawing; and the 
latter speaks quite clearly of molecular strain produced by 
the mechanical treatment. Bolleyt has shown that 
“chemically active’ lead may be prepared by electrolytic 
action; and W. Springt has gone far to show that the 
polymerization (or increase in the number of atoms in a 
aaa of lead-tin alloys may take place at tempera- 
tures below their melting points. The observation made 
by Coriolis,§ that lead increases in hardness by successive 
meltings, evenif protected from oxidation, may not be 
without significance. I have made a great many experi- 
ments on the mechanical properties of lead as affected by 
a small quantity of impurity ; but as yet it has not been 
found possible to obtain definite or even concordant results. 
The tenacity and extensibility of lead seem to be greatly 
influenced by the temperature at which the metal is cast ; 
and the difficulty of avoiding the presence of flaws and 
blow-holes is very great. This portion of the inquiry has 
therefore been set aside for the present, as it is probable 
that more valuable evidence of allotropic changes will 
be afforded by thermal than by mechanical measure- 
ments. 

Pyrometer.—In order to carry out the investigation, a 
really trustworthy pyrometer is required. The admirable 
investigations of Callendar|| with the pyrometer of Sie- 
mens have restored the confidence in it which had been 
shaken by a Report of a Committee of the British Asso- 
ciation.{/ The action of this instrument depends on the 
variation of resistance presented by a heated platinum 
wire placed in one branch of a divided circuit, and it is 
trustworthy for temperatures up to 500 deg. Cent. or 900 
deg. Fahr. Messrs, Callendar and Smith** have shown 
that with platinum resistance thermometers a degree of 
accuracy of the order of 0.01 deg. Cent. or 0.02 deg. Fahr. 
may be attained at temperatures between 100 deg. and 
450 deg. Cent. or 212 deg. and 840 deg. Kahr. 

In the present investigation it is necessary to measure 
much higher temperatures; and fortunately an accurate 
method is at hand. Early in 1889, I had occasion to 
employ the pyrometer devised by M. H. Le Chatelier, 
po was satisfied as to its being extremely trustworthy 
and convenient up to temperatures over 1000 deg. Cent. or 
1800 deg. Fahr. The instrument in fact enabled me to 
confirm the fundamental observations of M. Osmond 
respecting the critical points of iron and steel, and to 
demonstrate the results in a lecture delivered before the 
members of the British Association in September, 1889.+t 
Le Chatlelier’s pyrometer I believe had not previously 
been employed in this country; and it may be well to 
describe it in some detail, as such an instrument has long 
been needed, and can hardly fail to be of much use to 
engineers. The pyrometertt consists of a thermo-couple 
of platinum, and platinum containing 10 per cent. of 





* Annales de Chimie, vol. lxxi., 1809, pp. 189-199. 
+ Liebig und Kopp, Jahresbuch, 1849, p. 278. 
+ Bulletin de l’Académie Royale de Belgique [3], 
vol. xi., No. 5, 1886. 
§ Annales de Chimie et de Physique, vol. xliv, 1830, 
3, 


p. 103. 
|| Philosophical Transactions of the Royal Society, vol. 
elxxviii., 1887, P. 161. 
{ Report of the British Association, 1874, p. 242. 
— of the Royal Society, vol. xlviii., 1890, 


p. 220, 
tt Nature, vol. xli., November, 1889, pp. 11, 32. 
$f Journal de Physique, vol. vi., January, 1887, p. 23. 








rhodium. Thermo-couples -have long been used ; but, as 
is pointed out by Barus* in an elaborate memoir only 
recently published, the earlier laveneaneras unfortunately 
employed unsuitable metals, iron and palladium, which, 
from the readiness with which they absorb gases and 
consequently undergo molecular change, are of all metals 
prose the least suited for thermo-electric pyrometry. 
Osmond’s work alone would show that iron is s ially 
unsuitable for high-temperature thermo-couples. Le Cha- 
telier’s pyrometer is based on the measurement of the 
electric current produced by heating a thermo-junction 
inserted in a circuit with a galvanometer of considerable 
resistance. As already stated, this thermo-couple consists 
of two wires, each about 0.5 mm. or 0.02 in. in diameter, 
one of which is of pure platinum, and the other of platinum 
containing 10 per cent. of rhodium. The junction of the 
wires may simply be effected by twisting them together 
in either of the forms indicated by the sketches, Fig. 3 or 
Fig, 4, p. 550. The junction may be welded, or soldered 
with gold, no flux being used; but neither of these 
methods seems to possess any advantage over a double 
twist. This junction may be viewed as a battery; for 
when it is heated a current of electricity is generated, no 
other source of eletricity being employed. It is asserted 
that even long wires of the platinum-rhodium alloy are 
homogeneous, and therefore do not give rise to subsidiary 
currents, which would disturb the effect of the main cur- 
rent produced by heating the junction; but very careful 
experiments to determine whether this is the case have 
yet to bemade. From moans with platinum-gold alloys, 
it may be doubted whether the platinum-rhodium alloy is 
of absolutely er The thermo-electric 
properties of platinum-rhodium wire are said to be hardly 
altered by stress, or by exposure to rapid alterations of 
temperature; nor does the nature of the gaseous atmo- 
sphere in which the couple is placed appear to render its 
action untrustworthy. The present experiments have 
shown that the wires must certainly be protected from the 
vapour of silver, and from contact with carbon or silicon. 
The free ends of the platinum and platinum-rhodium 
wires are soldered to copper terminals, which are kept 
at a constant temperature by being plunged into test 
tubes, filled with alcohol and immersed in water, the 
temperature of which can be observed with a thermo- 
meter. The thermo-couple measures the difference of 
temperature between its heated junction and the copper 
terminals, 

The galvanometer which appears to be best suited for 
use in connection with the couple is a reflecting dead-beat 
one, which bears the name of Déprez and D’Arsonval ; it 
is now well known in this country. That employed in 
the following experimentst has an internal resistance of 
200 ohms. The arrangement of the several parts is shown 
in Fig. 5, in which is a magnet, B a coil of wire 
suspended by a German silver wire S S and moving 
freely round an iron core C, and M is a mirror carried by 
the same wire S. The steadiness of the spot of light upon 
the screen when the circuit is closed is remarkable. 

Graduation of Pyrometer.—The electromotive force 
produced by heating the thermo-junction to any given 
temperature is measured by the movement of the spot 
of light on the scale graduated in millimetres. A formula 
for converting the divisions of the scale into thermo- 
metric degrees is given by M. Le Chatelier; but it is far 
better to calibrate the scale by heating the thermo- 
junction to temperatures which have been very carefully 
determined by the aid of the air thermometer, and then 
to plot the curve from the data so obtained. Many 
fusion and boiling points have been established by con- 
current evidence of various kinds, and are now very 
ey accepted. The following Table contains certain 
of these : 


Deg. F. Deg. C. 

212 100 Boiling point of water. 

618 326 Melting point of lead. 

676 358 Boiling point of mercury. 

779 415 Melting point of zinc. 

838 448 Boiling point of sulphur. 
1157 625 Melting point of aluminium. 
1229 665 Boiling point of selenium. 
1733 945 Melting point of silver. 

1859 1015 <a es potassium 
sulphate. 

1913 1045 om ma gold. 

1929 1054 <a a copper. 

2732 1500 a a oa adium. 

3227 1775 fe A platinum. 


The known temperatures employed for calibrating the 
thermo-junction referred to in this report are the boilin 
aoe of water 100 deg. Cent., the melting points of 1 

26 deg., zinc 415 deg., and aluminium 625 deg., the 
boiling points of sulphur 448 deg., and selenium 665 deg., 
and the melting point of potassium sulphate 1015 deg. 
The melting point of silver 945 deg. is one of the points 
which rests on more evidence than any other; I find, 
however, that when it is carefully determined and inter- 
polated in the curve, the number is only 920 deg. Cent.; 
this is doubtless owing to retention of gas by the metal. 
The melting point of gold 1045 deg. Cent., and Violle’st 
determination of that of palladium 1500 deg., aregenerally 
accepted. These several fixed temperatures have been 
used as the basis of the calibration. 

In Fig. 2, these temperatures are taken as ordi- 
nates, while the abscisse are the deviations of the spot 


* Bulletin of the United States Geological Survey, No 
54, 1889. 
+ Constructed by M. Carpentier, 20, Rue Delambre, 
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t Philosophical Magazine, vol. viii. (series v.), 1879, 
p. 501, and vol. xiii., 1882, p. 147; Comptes Rendus, 
vol, Ixxxix., No. 17, pp. 702, 703. 





of light which marks the temperature at the thermo- 
junction. It will be evident, since these points fall so 
close to an even curve, that much confidence may be 
placed in the trustworthy nature of the pyrometer. It 
may be noted that the position here marked for the 
boiling point of water, namely, at about 90 deg. Cent., is 
of course not the true boiling point of water, but is the 
difference between the true boiling point 100 deg. Cent. 
and the observed temperature 10 deg. Cent. of the cold 
junction of the pyrometer. In the various determina- 
tions the latter temperature varied from 10 deg. to 15 deg. 
Cent., or 50 deg. to 60 deg. Fahr. 

It was hardly to be expected that the determination of 
the melting point of palladium would yield a figure which 
falls so fairly into line with lower melting points ; and it 
may be well to add a few details as to the manipulation. 
A globule of palladium weighing about 2 grammes or 
30 grains may readily be melted by placing the metal 
in a cavity in a sound piece of charcoal. The charcoal 
near the button is ignited, and a stream of oxygen from 
a fine clay tube about 1mm. or 0.04 in. in diameter is 
directed into the cavity. A very manageable source of 
intense heat is thus obtained; and a fused globule of 
gold or palladium may be tilted on to the junction con- 
veniently placed in the cavity, and then allowed to cool 
there. The globule may in fact be melted on or shaken 
off the junction as readily as a drop of wax; and the 
slight arrests of the spot of light, which mark the true 

ints of fusion and solidification, can readily be detected 

a practised observer. It has already been shown by 
M. Le Chatelier that soldering the junction with gold in 
no way diminishes its sensitiveness ; and this appears to 
be true of palladium. The wires, however, after brief 
exposure to the alloying metals at this very high tempe- 
rature, rapidly become destroyed and broken. In some 
cases, as in that of determining the mane ee of 
potassium sulphate, the thermo-junction may be plunged 
without covering into the midst of the mass, which 
is gradually being raised to its fusion point. In 
the case of a metal, the thermo-junction may either 
be surrounded by a portion of the metal; or a 
strip or globule of the metal may be placed in a crucible 
filled with some substance difficult of fusion—silica or 
calcined magnesia—in close proximity to the thermo- 
junction. e temperature is very pasa, and steadily 
raised, until the metal begins to fuse; a Fletcher oxygen 
furnace answers well. The moment at which fusion 
begins is indicated by an arrest in the movement of the 
spot of light ; followed, if the mass of metal be small, by 
a rapid forward movement when the fusion is complete. 
The point that the spot of light has attained on the 
graduated scale at the moment of its arrest is the point 
to note as the melting point of the metal. A little 
ractice will enable this point to be readily determined ; 
But all uncertainty in the matter is removed by reducing 
the spot of light to a fine vertical line, and securing a 
photographic record of its movement. 

The following plan may therefore be recommended 
when a high degree of accuracy isrequired. The vertical 
line of light, from an argand gas burner L and mirror H, 
Fig. 1, is reflected from the mirror M of the galvano- 
meter, and is allowed to fall upon a sensitised plate 
through a carefully adjusted horizontal slit A B; t- 
man’s gelatine films have been found to answer well. 
The slit entirely crosses the plate, which is made to travel 
upwards at a uniform rate by gearing D driven by clock- 
work ; the regularity of the rate of travel may be tested 
by a time signal in seconds, produced by periodically ob- 
scuring, by the interrupter EK worked by a clock, the light 
from a second fixed mirror F placed immediately below 
the suspended mirror M of the galvanometer, so as to 
send a fixed beam of light to the zero of the galvano- 
meter-mirror scale, that is, to the further end of the 
horizontal slit A B. The amplitude of the deflection of 
the galvanometer mirror M will of course depend on the 
temperature to which the thermo-junction T is heated. 
The same source of light illuminates both mirrors; and 
the result is, first, a beaded datum-line from the inter- 
mittent light of the fixed mirror F, which gives the rate 
of travel of the plate; and second, a continuous curve 
which is photographically traced by the line of light from 
the galvanometer mirror M, this photographic curve being 
the resultant of the movements of the tiny spot of light 
and of the sensitive plate. 

The nature of the photographic curve in the case of a 
melting point may be illustrated by that which repre- 
sents the fusion and solidification of a mass of aluminium 
weighing 10 grammes or 150grains. Thethermo-junction 
was in this case protected by a thin covering of pipeclay 
1mm. or 0.04 in. thick. While the plate is at rest, the 
spot of light traces the straight line ef, Fig. 9; then 
as the plate advances it traces the somewhat sinuous 
curve fg, owing to the necessarily irregular heating of 
the mass of metal; but it is arrested at a when fusion 
begins, and a line parallel to the datum line is traced 
until the mass is fluid, when the temperature is raised 
above the melting point, as is shown by the portion of 
the curve marked 6. The gas being then turned off, the 
metal cools and freezes, as is indicated by the second 
arrest c, at a point slightly below its melting point. 

It will be evident that a chronographic record might 
replace the photographic one. In fact, in beginning the 
investigation the chronographic method was employed. 
The time taken by the spot of light from the galvano- 
meter to each division of a transparent graduated 
scale was noted on the paper ribbon of a delicate Bain 
instrument by an electric signal, side by side with a series 
of electric time signals from a clock beating half-seconds, 
This method, though very delicate, involves much labour in 
the translation of the ribbon and in plotting the curves, 
and is therefore much less convenient than the photo- 
graphic one, which gives a curve automatically. 

e calculations by which the final results are obtained 
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are as follow:. From the curve representing a particular 
experiment the temperature of any point of interest may 
be obtained by reference to the calibration curve. This 
temperature has to be corrected, first, for error ¢ in indi- 
cations of the galvanometer, due to change of its tempera- 
ture; and second, for alteration j in the temperature of 
the cold junctions. 

The measurement of temperature by the thermo-junc- 
tion depends, as is well known, on the measurement of an 


the crucible, as shown in the section, Fig. 6. 


The | speed, it will be necessary to supply her with a new set, 


thermo-couple could then be inserted in the tube, which | which she is fully worth. 


was surrounded by the molten metal. The Morgan | 
n 


Crucible Company hnve since made crucibles of this pat 
tern specially for this research. This plan was indepen 





-|_ The new second-class cruiser Sirius, which is engined 
- by Maudslay and Co., underwent her forced draught 


dently devised for the purposes of the present research; it trial on Wednesday, 28th October, off Plymouth, the 
| had, however, been anticipated by Barus,* who used a results being as satisfactory as in the natural draught 


| boiling points of metals. In ascertaining the 


similar arrangement on a larger scale for determining the | trial which was made in the previous week, notwithstand- 
point of ing that she is supplied with the much criticised double- 


electromotive force by means of the current set up in a solidification of a metal, the crucible filled with metal is | ended boilers. The success of the trial was probably due 
circuit of known resistance. Theoretically there are a | withdrawn from the furnace, and placed over the thermo: | to the fact that the contractors were able to attain 9188 
number of corrections to make, such as those which arise junction, so that the wires are near the top of the tube, horse-power, employing only .8 in. of air pressure in the 


from the varying resistance of the junction 
itself, and of the leads; but the comparatively 
high resistance of the galvanometer renders 
these insignificant. Thus the resistance of 
the wires forming the couple was in one ex- 
periment 2.42 ohms, of the leads 0.175 ohm, 
and of the galvanometer 201ohms. The part 
of the wires heated to a high temperature 
was too short to form an appreciable part of 
the resistance, even if its own resistance 
were doubled. Consequently the first cor- 
rection e reduces itself to a simple temper- 
ature correction, applied to the galvano- 
meter. This at first sight might appear to 
involve several corrections: first, a correc- 
tion for change c in resistance of the coil ; 
second, a correction for variation v in the 
torsion of the suspending wire ; third, a cor- 
rection for any modification m of the magnetic 
field of the galvanometer. 

The correction for change ¢ in resistance of 
the coil iseasily made. The coil is of German 
silver, which has a temperature coefficient 
of 0.00038 per degree Cent. The deflection 
at the melting point of gold is 16 centi- 
metres upon the scale; hence a rise in tem- 
perature of 1 deg. Cent. decreases the deflec- 
tion from 16 to 15.994. 

The variation v in the torsional resistance 
of the suspending wire was found to be quite 
negligible. Tine readings were taken of the 
oscillations of the mirror, 500 consecutive 
oscillations being taken several times each 
day on different days and at different tem- 
peratures. No difference in time of oscilla- 
tions greater than 0.2 second could be de- 
tected with a stop-watch. One indirect effect, 
however, was observed. The pillar of the 
instrument eapoering the wire and coil does 
not appear to be made of the same material 
as the suspending wire itself; and as this 
suspending wire has some initial torsional 
strain, the zero of the instrument changes 
slightly with changes of temperature. After 
this was discovered, special care was taken 
to watch the zero. 

The modification m of the field in which 
the coil hangs is probably very small; any 
alteration would be at once checked and 

rovided for by the system of introducing 
seb high temperatures, 

The temperature as indicated by the deflec- 
tion of the mirror has also to be corrected for 
variation j in the temperature of the cold junctions. | 
Obviously the greene measures only the Stlecsares 
of temperature 





Centigrade 


Temperature 


a 


at one temperature the indications of the pyrometer are | 
measures of the difference between this temperature | 
and that of the heated couple. The curve connecting | 
the deflections with their corresponding temperatures | 
is very nearly a straight line throughout the range of 
the experiments; and consequently it is legitimate to 
add to or subtract from the deflection an amount corre- 
sponding with the small variation of the cold junction 
from some normal temperature taken at 18 deg. Cent. 
This correction and that for change in resistance of the 
coil of the galvanometer are applied to the observed de- 
flection produced by the source of heat, the temperature 
of which was to be determined. This deflection is then 
compared with the deflection (also corrected) that is 
obtained by the introduction of known high temperatures, 
usually afforded by a crucible filled with pure molten 
gold; and the difference, multiplied by the constant 
obtained from the part of the calibration curve (of the 
particular wire) which corresponds to the range of tempe- 
rature, gives the difference in degrees Cent. from the 
known high tempetature. 

If the thermo-junction be ruptured the ends of the 
wires may be joined again after the removal of the defec- 
tive part. Nevertheless in conducting a series of experi- 
ments it is very desirable to employ for as long as pos- 
sible the same thermo-junction ; and it is therefore neces- 
sary to adopt precautions with a view to its preservation. 
This gives rise to considerable difficulty, in view of the 
absolute necessity for bringing the couple into close proxi- 
mity to the molten metal; and several methods of pro- 
tecting the couple were adoptea. Clay coverings were 
open to the objection of their fragility under sudden 
exposure to heat ; and this entails the risk of spoiling a 
thermo-couple in the midst of an investigation. Inclos- 
ing the junction in little tubes of iron filled with silver 
answers very well for comparatively low temperatures ; 
but iron alloys readily with many metals into which the 
tube would have to be inserted; for instance, the iron- 
protected junction could not be plunged into molten 
gold. Ultimately blocks were cut from portions of —— 
** plumbago pots” used in mint work, and were carefully 
fashioned in the lathe into small crucibles of the ordinary 
shape, but provided with a tube or socket extending verti- 
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but do not touch its sides. To prevent them from doin 
so, a cap made of sheet platinum is always kept fitt 


tween the copper junctions and the | over them, and probably is specially useful in protecting , horse- 
junction of the special wires ; but by keeping the former | the platinum wires from being contaminated with silicon | tain 


and carbon, which Callendart has a shown to 
increase the resistance of platinum wires ; they certainly 
injure the wires mechanically. 


(Zo be continued.) 





LAUNCHES AND TRIAL TRIPS. 

AFTER repeated failures, the Vulcan, the new torpedo 
depot ship, has just been put through an eight hours’ 
trial of her machinery at Portsmouth and with a fair 
amount of success. The revolutions, however, were kept 
down, and the mean pressure in the stokeholds was not 
allowed to exceed 0.7 in. Since her last steaming two 
boilers had been anary- 20 cleaned and scraped, and a 
filter fitted to prevent the oil and spume passing from the 
auxiliary boiler into the condensers. The result was that 
at the end of the eight hours it was found that the engines 
had developed an average of 7577 horse-power, and that 
a mean speed of 17.2 knots by patent log had been 
realised. This is but little more than her estimated 
power under natural draught, and is nearly a knot less 
than her estimated speed, and it is improbable that any 
better results can be obtained from her present boilers. 
The Engineer-in-Chief of the Navy attended the trial. 
The vessel has been ordered to carry out her — 
trials under the best conditions possible, but it has been 
determined not to attempt any further trials of her 
engines. For although, as has been stated, her recent 
eight hours’ run with modified forced draught was at- 
tended with a fair amount of success, it is now known 
that about an hour after the termination of the trial, 
when the boilers began to cool down, the tubes of the 
whole of the boilers began to leak, while some of the 
tube-plates showed signs of buckling. After the shi 
has completed her underwater torpedo trials, the Ad- 
miralty will determine what is best to be done with her. 
It is, however, clear that nothing further can be done 
with her present boilers, and unless the naval authorities 
are content to run her at three quarters of her designed 


__* Bulletin of the United States Geological Survey, 
No. 54, 1889, p. 92. 
+ Philosophical Transactions of the Royal Society, 








cally from the base up to about one-third the height of 


vol. clxxviii., 1887, p. 161, 


stokeholds, as with reduced air pressure there is far less 
danger of leaky tubes. The contract was exceeded by 188 

wer, and an average speed of 19.35 knots was at- 
ned in a choppy sea and against a strong easterly wind. 
| It is is estimated that the vessel would have steamed 21 
knots under more favourable conditions. 





The Edgar, first-class cruiser, was taken outside Ply- 
mouth on Saturday, 31st October, for her natural draught 
trial, but the weather was so boisterous that after four 
hours’ steaming the trial had to be postponed, and the 
Edgar returned to the Sound. The vessel shipped large 
quantities of water, which dislodged some of the ballast 
and — away the iron breakwater on the forecastle. 
During this incomplete trial the engines developed upward 
of 9000 horse-power, which gave a speed of 19 knots, and 
the power was subsequently increased by 1000 horse- 

wer. It was considered that the result would have 

mn entirely satisfactory but for the weather. The 
engines were supplied by the Fairfield Company, but the 
vessel was built at Devonport. 


On Friday, the 30th inst., Messrs. Harland and Wolff, 
of Belfast, launched a large steel twin-screw steamer, the 
Iona, belonging to the City of Liverpool Steam Navigation 
Company. This ship will form one of the line of steamers 
running between Liverpool, Bombay, and Kurrachee. 
Her dimensions are: Length, 430 ft. ; breadth, 47 ft. ; 
gross tonnage, 5330. She will have four masts and a 
single funnel. Accommodation will be provided for 
about 80 passengers. The two sets of triple-expansion 
engines have been constructed by her builders. 





Water In New Soutn Wates.—The first annual report 
of the New South Wales engineer for water conservation 
has been presented to the Colonial Parliament. The 
engineer (Mr. H. G. McKinney) points out that the chief 
work of his department during the past year has been the 
prosecution of preliminary surveying and levelling, with 
a view to determine the best means of utilising the avail- 
able supply of water. Notwithstanding the extreme wet- 
ness of the past year, good progress has been made with 
this class of work ; the engineer refers to the construction 
of a weir over the hlan, Billahong and the improve- 
ment of Yanko Creek. The contractors for these works 
the engineer states, had to contend with exceptional 
difficulties, but both are now complete, 
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opposition to the grant of a 
STEAM ENGINES AND BOILERS. 


14,917. H. MacColl, Glasgow. (H. MacColl, Seville, 
Spain.) Piston Valve. [8d. 4 Figs.] September 22, 1890.— 
This inventlon relates to a piston valve, which is arranged to give 
a simultaneous admission of steam to two or more ports at each 
end of a cylinder, combined with a simultaneous exhaust from the 
same ports. I is the entrance steam pipe and J, J the outlet 
orifices for the exhaust steam. K is the valve liner with the 
necessary ports formed in it; L, L are the cylinder ports; M is 


Fig.1. 


Fug. x. 








sean. 




















the valve, and N, N are the passages for the conveyance of the 
steam to the ports more distant from the entrance steam pipe ; 
O, O are the passages for the conveyance of the exhaust steam 
from the ports more distant from the exhaust pipes; P, P are 
spaces into which the passages N lead and whieh serve to allow 
of the entering steam being distributed over the area of the 
cylinder ports L; R, R are spaces from which the passages O, O 
lead, and which collect the exhausting steam from over the area 
of the cylinder ports L, L. (Accepted September 23, 1891). 


18,766. R. Cunliffe, Pendleton, and E. Barlow, 
Manchester. Consuming Smoke. [6d. 4 Figs.] No- 
vember 20, 1890.—In the flue a leading from the furnace to the 
chimney 6 is a hollow cone ¢, the narrow end of which isin con- 
nection with means for condensing and propelling the hot gases 
coming from the steam generator, and with a filtering medium d 
and settling tank e. The means for effecting the condensation 
and propulsion of the hot gases consist of a steam and a water jet 
pipef g provided, respectively, with a valve or tap/' g', by means 
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of which the jet can beregulated. The hot gases entering the hollow 
cone c are throttled thereby, condensed and driven against the 
perforated partition d, which separates the condensed portion 
from the hot gases, and permits the latter to pass into the 
chimney b free of smoke. The condensed gases drop from the 
perforated partition d or flue a into a tank e arranged in connec- 
tion therewith, and furnished with an overflow h, so as to allow 
the solid portion of the condensed hot gases to settle therein and 
the condensation water to run. (Accepted September 30, 1891). 


20,364. C. L. Jackson, Bolton, Lancs, Steam 
Boiiers. {lld. 9 Figs.) December 13, 1890.—This invention 
consists in the use in boilers of wave-like, serpentine, spiral, or 
angular form of flues H, of any transverse section, with or without 
cross circulating tubes. A is the boiler shell, B the ordinary fur- 
nace flues, C the firebars, D the deadplate, E the bridge, F the 





working water level, and G the steam space. To the inner ends 
of the furnace flues B are attached the flues H. The flues H can be 
made in sections, which are secured together by means of flanged 
joints I. The flues H are connected to the back plate J of the 
boiler shell A, so as to deliver the heat and smoke into the back 
flues. (Accepted September 30, 1891). - 


(8d. 4 Figs.] November 26, 1890.—a is a cylindrical valve, = 
vided with packing rings ¢, which works in a valve casing t. e 
valve a is ted to a spindle o by a collar b, supported by bars 
b) having apertures c between them which serve to admit steam 
to both ends of the valve. At the central and external sur- 
face of the valve an annular groove d is provided and serves 
as a port to the steam about the valve. The packing rings 
e are of angular form, their inner edges el being bevelled, the 
metal of the valve opposite this bevelled part being cut away to 
allow free access for steam to that part, for the purpose of press- 
ing it on to the walls of the valve casing. The rings ¢ are held in 
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position by grooves within each of which is a spring kh. The 
valve casing 7 is provided with a steam inlet branch & and an out- 
let branch 1. The inlet branch & expands within the body ¢ into a 
port q across which are bars q! which support the rings e when 


passing over the port. The end of the spindle o is turned down 
at o2 where it ses through the collar 6, and the annular 
shoulder, formed upon the end of the worm portion o! by the turn- 
ing down of the portion 02, serves as a surface for the end of the 
collar b to bear upon on one side, whilst the nut r and washer rl 
on the end of the spindle, serve as a bearing for the other end 
of such collar. (Accepted September 30, 1891). 


574. A. Riedinger, Augsburg, Germany. ine 
Governors. (6d. 4 Figs.) January 12, 1891.—S isa recipro- 
cating rod, Ga sliding weight, F a spring interposed to cushion 
the movement of the weight on the rod, A an arm on the rod, 
and E the valve to be opened by rod S, and closed by a spring. 
The arm A projects under the head D of the stem of the valve E, 
and has its upper face inclined to receive the sliding block M. 
This block M is either connected to the weight G by a link ©, or 
is provided with an arm ending with a roller R to ride against the 





side of the weight G, which is shaped accordingly and is pressed 
against the weight by a strong spring F?. As the rod § recipro- 
cates with the same velocity as the engine, the weight G occupies 
a place on the rod S during the upward stroke, which is higher or 
lower according as the engine is moving slowly or quickly; the 
higher position causes the part M to open the valve sooner, the 
lower position causes the valve to be opened later, and during 
the down stroke the valve will consequently be closed later or 
sooner respectively. (Accepted September 30, 1891). 


GUNS, &c. 


17,808. A. Noble, Newcastle-on-Tyne. Mounting 
Guns on Board Ship. [8d. 4 Figs.) November 5, 1890.— 
A fixed circular well B is formed within the vessel at the bottom 
of which is a foundation upon which is fixed a circular rail C. 
A ring of live rollers D rests on the rail and a circular rail E! on 
the underside of a turntable E rests upon the rollers, The turn- 
table carries a howitzer F and a roof G, a leather flap being 
provided all around the edge of the roof to keep out water, which 
is fixed to the roof, and its overhanging edge is supported at 
intervals by screws. An opening G! is made in the roof for the 




















muzzle of the gun to pass through, and when the gun is in the 
housing position the opening may be closed over by hatches. To 
keep out water when the hatches are removed coamings G? are 
provided around the edge of the opening except where they would 
come in front of the muzzle of the gun. The gun may be loaded 
through apertures B!, Bl, formed through the sides of the well, 
when it is below the deck level and has been turned into a hori- 
zontal position. A circular overhead rail K and tackle K1is pro- 
vided for conveying the ammunition. L istherammer. On the 
turntable E there are two standards c, c, and upon them at cl cl 





19,218. H, E. Bedford, London. Stop Valves. 





are guide surfaces which form the slide along which the carriage 


d moves when the recoil takes place. Rams support the carriage 
d, enter into hydraulic cylinders having air vessels h. (Accepted 
September 30, 1891). 


17,555. H. Schneider, Le Creusot, France. ° 
Closing Mechanism of Quick- g Guns. (8d. 
4 Figs.) November 1, 1890.—This breeeh mechanism comprises a 
breech-block 1 provided with a screw having three interrupted 
threads divided in three equal sections. This breech-block is 
received on a bracket L swinging on a pivot L!, and a hooked lever 
Eon the bracket rigidly connects the latter to the breech face 
and to the breech-block alternately. The extremity of this 
lever engages with a catch F arranged at the upper part of the 
face of the breech, the lower part being reserved for the extractor. 
The breech screw is worked by a hand lever A, and a spring lever k 
attached to the lever A is provided with a tooth acted on by a 
spring b, which causes the tooth to engage with a recess cin the 
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breech face, to retain the breech-block in the closed position. The 
extractor is constructed with a straight shank B working in a 
groove in the breech chamber, and turned up at the front to form 
a claw B! engaging with the rim of the cartridge case 2. Rack 
teeth 3 are provided on the side of the extractor, which is further 
supported by a bracket C projecting from the breech face. A stop 
screw d on this bracket limits the backward movement of the 
extractor. The breech-block is provided with a tappet D, which 
when the breech-block is drawn backwards engages with a recess 
in the upper side of the extractor B. A screwed pin h limits the 
movement of the bee goes D, which is depressed by the action of a 
spring f. (Accepted September 30, 1891). 

19,183. T. lish, Hawley, Kent. Mountings for 
Quick-Firing Howitzers. (6d. 2 Figs.) November 25, 
1890.—A circular stationary base A has in its centre a bearing to 
receive a pivot B, and at its periphery, aflange. A hollow conical 
frame C has its pivot B engaged in the bearing of the base A and 
a flange D bears lightly on the flange of the base, from which it is 
— from rising by clips E engaging under the flange of the 

se. The adjustment of the pivot in the base is effected by 
screwing more or less into the base a socket T which has a 
spherical seating for a corresponding collar on the pivot. In 
trunnions on the frame C is mounted a saddle F within which the 
howitzer H is fitted to slide longitudinally. At each side of this 
saddle is a cylinder G fitted with a solid piston and containing a 
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helical spring and a charge of oil. The piston-rod K passes 
through a stuffing-box at the rear of each cylinder G and is 
attached to the breech part of the howitzer H. The piston fits 
loosely in the cylinder which is bored slightly tapering. The 
springs, which are compressed by the recoil movement, cause the 
howitzer to advance again to firing position after recoil. From 
the middle of the saddle an angular bracket projects and a 
block M can be slid to and fro along horizontal guides provided 
in the frame below by a hand screw N. According as this block 
Mis slid more or less towards the front of the frame, with the 
angular bracket resting on it, the greater or less is the elevation 
of the howitzer, which is slightly overbalanced at the breech end, 
so that the angular bracket always, when free, rests on the block, 
determining the elevation. (Accepted September 30, 1891). 


MINING AND METALLURGY. 


14,658. J. F. Hall, Sheffield. Manufacture of Steel. 
[4d.] September 17, 1890.—The object of this invention is to con- 
solidate masses of steel when cast into ingots,’or other forms of 
castings, by inducing the molecules of molten metal, through the 
action of electric currents, to arrange themselves in such a 
manner asto condense and consolidate the metal, so that the 
strength of the metal when cooled and solidified will be consider- 
ably increased. The current is caused to pass through the metal 
when in a molten or semi-molten state. This, in the case of an 
= of steel, is performed by passing one of the wires leading from 
adynamo through a plug of non-conducting material in the base of 
the mould, to form a connection with the metal when poured in. 

pposite wire is cx ted with the stream of molten metal 
as it flows from the ladle, the stream thus completing the circuit. 
Electric action is set up in the molten metal and is continued 
until the metal solidifies. The wires may be passed through oppo- 
site ends of the mould, in the case of a casting, and the current 
applied during the running of the metal, or after the mould is 
filled. (Accepted September 23, 1891). 





17,173. J. C. Bull, Erith, Kent. Refining Copper. 
(8d. 5 Figs.) October 27, 1500. This inventing relate 1 aterthed 
of refining copper consisting in the introduction of an oxidising 


agent below the surface of the copper while it is in a molten state. 
When treating ‘‘ matte,” ‘‘regulus,” or coarse copper with large 
rcentages of impurities, a converter is used constructed on the 





ines of an ordinary Bessemer converter. 


A method is shown of 
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supplying the oxidising agent ina dry and powdered form by means 
of a biast. A vessel r is filled with the powdered oxidising agent 
and closed with a lid rl, In the bottom part of the vessel is 
mounted a wheel r2, provided with a number of pockets, which is 
revolved at a controllable speed, and thus regulates the amount of 
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oxidising agent to be discharged from the vessel r into the pipe 
s by means of the blast coming by the pipe t. The wheel 7? is 
fitted to work tightly against the wall of the vessel 7, so that no 
appreciable amount of blast can pass into the vessel r. (Accepted 
September 30, 1891). 


21,096, F. M. Castelnau, Paris. Ore Crushers. 
(8d. 6 Figs.) December 27, 1890.—Upon the main shaft 1 is 
secured a ring carrier2 upon which is a ring 3 fixed by bolts 29. 
In the periphery of the ring 3 are formed transverse grooves into 
which are firmly secured alternate strips of steel and soft iron. 
A jaw-carrier is made capable of oscillating on a fixed axis 7. 
Through the lower end of the jaw-carrier passes a rod, to 
which are connected four bolts; the ends of some of which are 
provided with steel springs, to which variable degrees of 
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tension may be imparted by means of nuts, according to 
the condition of the ore to be treated. The jaw-carrier 6 has 
secured to it a crushing jaw into the face of which are likewise 
fastened alternate strips of steel and soft iron. The crushing 
jaw is secured by wedges. After the ore has been crushed 
it isled by a shoot 27 into a separating cylinder 24. The particles 
crushed toa given size are received into a chamber 28, whilst the 
remainder of the ore is conducted to a trough 26 from which it is 
led back into the feeding hopper 18 of the crusher by an elevator 
25. (Accepted September 30, 1891). 


ELECTRICAL APPARATUS, 


12,540. H. Cuenod, E. Sautter, and G. Hochreu- 
tiner, Geneva. Dynamo-Electric Machines. [6d. 
5 Figs.) July 28, 1891.—The inductor is composed of two 
multipolar concentric electric magnets, the poles of opposite 
names N, S in juxta- position the one to the other, so that 
the magnetic flux created by the exterior magnet aids in 
tension to that furnished by the interior electro-magnet. Thus 
three double magnetic circuits are formed indicated in Fig. 1 by 
dotted lines c, m. Each magnetic flux twice traverses radially 
the thickness of the armature, which is composed of a divided 








iron ring, the internal and external faces of which are covered 
with straight conductors arranged pa-allel to the axis but coupled 
together in aspecial manner, The drum C is fixed by its base 
upon a solid bronze disc C! fixed upoa the axis B. The connec- 
tions to the base of the drum occupy a thickness not exceeding 
that of the ring itself, so that the armature can be removed from 
the inductor without it being necessary to remove the latter. A 
is the exterior inductor fixed upon the base of the machine. D is 
the collector fixed upon the axis B. Eand F are the bearings, and 
G the driving pulley. (Accepted September 30, 1891). 


GAS ENGINES, 


21,165. H. Lentz, F. Czermak, L. Streitmann, and 
A. Bergl, Vienna. Single-Acting Gas Motor Engine. 
{8d. 3 Figs.) December 29, 1890.—The motor engine has a guide 
cylinder Bopen at both ends, a working cylinder C and a tubular 

iston G connected by aconnecting-rod with a cam or eccentric 
if which actuates the discharge valve, the working cylinder being 
in communication with a separate explosion chamber D in which 





a vacuum is produced by the outward stroke of the piston, thus 
causing a mixture of gas and air to enter the chamber, which is 
then ignited. To start the engine, the igniting device E and the 
valve apparatus F are connected to a gas supply pipe; the gas 
jet issuing at E is ignited, and the gas supply to F having been 
opened, the flywheel M is turned by hand until the first explosion 
takes place. On the rotation of the flywheel the piston is moved 
outwards, thus forming a vacuum in the cylinder C as the valve 
i is heldclosed by a spring until the suction is sufficient to open 
the valve. A supply of gas and air then enters the explosion 
chamber D, whereupon the valve will be again closed by the 








spring h, as the outer pressure upon the valve will be reduced 

ain. The flame at E will be drawn into the chambers D and 
will ignite the charge, producing a sudden blow on the piston, 
which is thereby driven outwards. This blow is taken up by the 
spring O and is transmitted thereby in a more or less uniformly 
distributed manner to the crank disc I and flywheel shaft a, caus- 
ing the rotation of these parts. At the end of the stroke the 
eccentric I, in pressing lever K downwards, causes the other 
end to open the discharge valve L, so that on the return stroke 
of the piston the combustion gases are expelled. (Accepted 
September 30, 1891). 


MISCELLANEOUS. 


13,506. P. Dvorkovitz, London. Manufacture of 
Illuminating Gas. (8d. 6 Figs.] August 10, 1891.—In the 
same furnace setting there are provided a system of superheaters, 
in which air and steam are separately superheated and hydro- 
carbon oil is converted into gas. In connection with the air and 
steam superheaters are arranged a pair of retorts filled with coke. 
Superheated air is blown into one of the generators until the fuel 
issufficiently hot, when the air is turned from the first to the 
second generator, while superheated steam is admitted to the first, 
where it is converted into water gas. After some time the second 
generator being sufficiently heated the blasts are reversed and 
fresh fuel is supplied if required. During the heating up of the 
generators, generator gas is formed, which is used for heating the 
carburettors, wherein the oil, previously gasified, and the water 
gas are mixed and combined, forming a fixed oil water illuminating 
gas. From the carburettors the gas passes to condensers, where 
the heavy material, such as tar, is condensed and removed from 
the gas before it is passed to the scrubbers to be finally treated. 
(Accepted October 14, 1891). 


15,998. J. C. Lawson, London. Manufacture of 
Oxygen. (8d. 3 Figs.) October 9, 1890.—According to this 
invention oxygen is extracted from air, which has been previously 
ozonised by subjection to the action of electricity, by passing the 
air through a compound capable of readily absorbing free oxygen 
and of giving it off again when heated and acted upon by a cur- 
rent of steam. The air is usually passed through commercial 
manganate of soda, which may be mixed with oxide of copper. 
(Accepted October 14, 1891). 


16,233. H.C. Bull, London. Manufacture of Sul- 
phate of Lead, {lld. 7 Figs.] October 13, 1390.—This in- 
vention relates to the production of sulphate of lead direct from 
the ore—sulphide of lead or galena. The galena is first vapo- 
rised by heat and the vapour from the galena is mixed with air, 
or air and steam, and burnt, thereby producing sulphite of lead. 
Subsequently it is mixed with nitric acid fumes. The air is 
supplied in excess to that required to burn the galena vapour, 
and together with the nitric acid fumes and steam issued to 
further oxidise the sulphite of lead and convert it to sulphate. 
The sulphate is collected and the bye-products treated and re- 
covered, The galena is vaporised in retorts and the vapour is 
drawn off by a steam jet and delivered mingled with air intoa 
combustion chamber, wherein the oxygen of the air oxidises the 
sulphur and the lead, and converts them into sulphite of lead. 
The actions take place at the upper part of the combustion 
chamber, while at the bottom part fuming nitric acid is mixed 
with the gases, which has the effect of oxidising the sulphite and 
converting it into sulphate. (Accepted October 14, 1891). 


21,217. C. W. Heaton, London. Treatment of 
Gases containing Sulphuretted — se ge by the 
Claus Process. [8d. 3 Figs.) December 30, 1890.—The 
gases are treated in a Claus kiln for effecting the separation of the 
sulphur ; the sulphur vapour and any gases therewith pass from 
the kiln, and a large proportion of the free sulphur is condensed 
and collected. The cooled gases with their contained sul- 
phur (free or combined) are mixed with air in a sufficient quan- 
tity to oxidise all the unoxidised sulphur and convert into sul- 

hurous acid and water the sulphuretted hydrogen that escaped 

rom the sulphur recovery apparatus. The mixed gases are then 
ssed into an apparatus constructed with a chamber charged 
with asubstance (oxide of iron), that will cause the oxidation of 
sulphuretted hydrogen, to the action of which the gases are sub- 
jected in a supplementary Claus kiln, to which additional heat 
from some convenient source may be applied, should there not be 
sufficient heat generated by oxidation to keep the contents of the 
chamber at the proper temperature. Sulphur compounds may be 
produced by passing the oo acid produced in the supple- 
mentary Claus kiln through a tower containing limestone or 
chalk, down which water is trickling, or through a tower packed 
with neutral material, down which an alkaline liquid is trickling 
(Accepted October 14, 1891) 


18,386. W. Pilkington, C. T. Bishop, and A. Browns- 
word, B: ham. Manufacture of Metallic Shells 
and Tubes, (8d. 11 Figs.) November 14, 1890.—Rolls A of the 
form of a truncated cone are arranged vertically ; the smaller ends 
of these rolls a! are uppermost, and the surface of each roll A is 
roughened at } c, and the lower part of each roll A is plain and 
parallel ; dis a disc of metal which is arranged in the space at the 
smaller ends of the rolls A, and held in position by the ram e which is 
under the disc d and the upper ram which is over the discd Al- 
though these rams e and g keep the disc d in position, they allow it to 
rotate, and as the rolls @ revolve they grasp the periphery of the 
disc d by their roughened surfaces and cause it also to revolve, 
and as the rams e and g descend into the smaller space that is 
towards the lower ends a? of the rolls a, the disc d also descends 
and becomes dished, and as it passes to the smaller sp:ce between 





the rolls a, it assumes a conical shape, but still lower by reaching 
¢, by the force of the rams e and g it is carried through the 
parallel space and thus the conical form is converted into a cylin- 
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drical one with a flat bottom. The bottom end of the metallic 
shell is now cut away and the shell is converted into a cylindrical 
short tube. (Accepted September 30, 1891). 


18,808. R. Wright, Newcastle-on-Tyne. Apparatus 
for Shipping Coal. [6d. 3 Figs.) November tae 1890.—A 
shoot A is provided with a screen a and doors a!, a! a slide B, 
working in the shoot. This slide is mounted on rollers b running 
on rails on the top edges of the shoot. OC, C are doors pivotted at 
¢,¢ tothe slide. Dis the hydrauliccylinder for working the slide 
and E the hydraulic cylinder for working the doors C,C. The 
chain F is fixed to the slide at f and passes over the pulleys 
1, 2, 3, 4, and the pulley 5 on the head cf the ram of the cylinder 
D. Its end is fixed to the cylinder D atf1,. The chainG is fixed 
to the slide at g ; it passes over the pulley 6 and the pulley 7 on the 
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head of the ram in the cylinder D, and its end is fixed to the 
cylinder D at g!._ The two ends of the chain H are fixed to the 
doors C, C at c'cl. They pass round the double pulleys 8 and 9, 
and then asa single chain H (the coupling being at Y) over the 
pulleys 10 and 11, the latter being on the same axis as the pulley 
6, then over the pulley 12 on the head of the ram in the cylinder D 
over the pulley 13 on the head of the ram in the cylinder E, and is 
fixed to the cylinder E ath. As long as the ram of the cylinder E 
remains stationary all three chains are operated in the same 
manner by the ram of the cylinder D, but by allowing the water 
to escape from the cylinder E that the doors can be opened when 

the slide is in any positinn. (Accepted September 30, 1891). 


891. O. Imray, London. (The Chemische Fabrik, Greis 
heim, Frankfort, Germany.) Obtaining Pure Nitric Acid 
Direct in Nitric Acid Reaction Apparatus. [4d.] 
January 17, 1891.—This invention relates to a method of obtain- 
ing nitric acid free from hyponitric acid, nitrous acid, and 
halogen compounds direct from the generating vessel, according 
to which method the distillation is carried on through a collecting 
vessel in an apparatus working as a reflux cooler under the con- 
dition that the temperature of the acids in the collecting vessel 
for obtaining concentrated acids should be kept at least at £0 deg. 
Cent., but for acids of lees concentration it may be lower. The 
reflux cooler works so that only the lower nitric oxides and 
halogen compounds as free from nitric acid as possible escape. 
The production of pure acid even at the temperature of 80 deg. 
Cent. is considerably simplified by conducting air or other gases 
into the acid in the collecting vessel, whereby the temperature of 
these acids can be kept lower. (Accepted October 14, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 36, Bedford- 
street, Strand. 





Orr-SHorr Dock.—The first half of the off-shore dock 
designed by Messrs. Standfield and Clark, 11, Victoria- 
street, S.W., for Smith’s Dock Company, at North 
Shields, was successfully launched on Monday last, 2nd 
inst. It was an interesting launch as she was shored in 
broadside on and had a drop of 2ft. from the end of the 
ways into the water. We recently illustrated and de- 
scribed a dock of this type which is at Barrow (see page 
460 ante). 

CaTALOGUES.—We have received from the Fowler- 
Waring Cables Company, Limited, of 32, Victoria-street, 
S.W., a copy of their new catalogue, which is a neatly 
got up pamphlet of 32 pages, containing, in addition to a 
complete price list and particulars of the various sizes of 
cable manufactured by the verge some valuable 
directions on ayer | the joints of cables.--We have also 
received a copy of the catalogue of brewers’ and malsters’ 
machinery, issued by the Ceres Iron Works, Limited, of 
Kingston-on-Thames. This catalogue is fully illustrated 
and contains descriptions of the dustless screens, graders, 
and other brewing plant manufactured by this company. 
—Mr. George Kent, of 199, 200, and 201, High Holborn, 
London, has sent us a copy of his new catalogue con- 
taining descriptions of his well-known positive water 
meter. This catalogue is well printed and neatly bound, 
whilst the illustrations show clearly the construction and 
working of the instrument, 
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MANCHESTER WATER WORKS. 


(Continued from page 498.) 

WE come now to deal with the aqueduct proper, 
the supply to which from the straining well is 
regulated by a 42-in. stop valve worked by hy- 
draulic power. Of this we give an engraving on 
this page. The aqueduct is 95 miles 1443 yards 
long. There are three classes of work—tunnels, 
which occupy a length of 14$ miles, cut and cover 
extending in various lengths to a total distance of 
36 miles, and cast-iron piping 45 miles long, weigh- 
ing about 55,000 tons. Where the aqueduct is in 
tunnel or cut and cover it is now being constructed 
to convey the full supply of 50,000,000 gallons per 
day, as this portion of the work could not be 
conveniently enlarged afterwards, but, as we have 
already stated, only one line of pipes where the 
aqueduct is in piping is being laid at present, as 
it is considered that 10,000,000 gallons per day— 
one-fifth the ultimate supply from Thirlmere—will 
be a sufficient augmentation of the supply for the 
ow. All works, however, are laid out for five 
ines of pipes, so that the supply can easily be in- 
creased by the laying down of other lines. Wegive 
a map (page 554) showing the districts traversed 
by the aqueduct (Fig 38). It may be said to pass 
through all sorts of geological formation, from 
the lower silurian of the Lake district to the coal 
measures lying to the north-west of Manchester, 
where special precautions had to be taken to coun- 
teract the effects of pessible settlement resulting 
from the coal workings. Several large towns are 
contiguous to the line of aqueduct, amongst which 
are Kendal, Lancaster, Preston, and Bolton. 

Before entering on a detailed description of the 
works it may be well to state that Mr. Hill orga- 
nised a staff of capable and experienced resident 
engineers, who have been associated with similar 
work at home and abroad, and nearly all of whom 
have been with him many years. The important 
works at Thirlmere, which we have already de- 
scribed, and the first nine miles of the aqueduct, in- 
cluding two of the longest tunnels, are under the 
superintendence of Mr. Ernest P. Hill, the eldest 
son of the chief engineer. Mr. M. Smallpeice has 
also had difficult tunnelling and several impor- 
tant bridges in his length, of about 20 miles. 
Mr. M. R. Barnett has charge of the aqueduct for 
a length of about 16} miles, including the Lune 
syphon and bridge and other interesting works. 
Mr. W. A. Legg has supervision over about 14} 
miles which are almost completed. About 20 miles 
of the aqueduct in the vicinity of Preston are taken 
charge of by Messrs. 8S. B. Winser and E. P. 
Fairbairn, who have the longest syphon on the 
aqueduct, and two or three different types of 
bridges, to be illustrated and described later. 
The remaining 16? miles of the aqueduct and 
the Prestwich reservoir, near Manchester, have 
been constructed under the direction of Mr. A. S. 
Gibson. Ina long tunnel on this length, which is 
in the colliery district, additional precaution has 
been taken by the laying of pipes to meet the con- 
tingency of settlement. Thirteen of the last 16 
miles of the aqueduct are of piping. As, however, 
we shall deal at length with piping in our next 
article, it is only necessary to remark here that the 
construction and testing of pipes and valves has 
been the special care of Mr. H. Nicholson, who 
was connected in a similar capacity with the 
Liverpool and other works. Throughout the works 
numerous inspectors have been engaged by the 
Corporation. The profile of the line of aqueduct 
will enable the reader to appreciate the extent of 
work on the various lengths, and will assist him in 
following our remarks on the points of interest in 
connection with the construction of the aqueduct.* 

The aqueduct in tunnels is 8 ft. 6 in. wide where 
there is no necessity for side walls and arching, 
and 7 ft. 1 in. where lined. The lining is 
formed of concrete or brickwork, the thickness 
depending on the character of the ground. In 
the usual section adopted, the sides are 5 ft. 
high, and the roof has a rise of 2 ft. The floor 
throughout is formed of concrete. The cut and 
cover (36 miles) is adopted where a contour line 
can be obtained. The aqueduct is generally formed 
of concrete and has the same internal section as 
the lined portion of the tunnels. At the various 
bridges, where streams are crossed, arrangements 
are made for cleansing and overflow. Manholes 
are placed about every quarter of a mile. 


* We publish this week drawings of the profile to 
mile 40, and with our next article will give the remainder. 





The inclination in the tunnels and cut and cover 
is 20 in. to the mile, and in the pipes generally 
24 in. to the mile. The tunnels and cut and cover 
are 7ft. 1 in. by 7 ft., but an extra 9 in. has 
been added to the height where the fall in the 
syphon is less than 2 ft. per mile. The increase 
in height is necessary, as the extra depth of water 
banked up gives the required head to discharge the 
maximum quantity through the pipes. We give 
on page 556 sections of the aqueduct in tunnelling 
and in open cutting, for both 7 ft. height and 7 ft. 
9 in. height. 

In the Lake district there are four long tunnels, 
and as the first 14 miles of the aqueduct is 
through lower and upper silurian, it will readily 
be assumed that these involved laborious work. 
The tunnels are : 


Yards long. 
Dunmail Raise Tunnel ses 5186 
Nab Scar a 1419 
Moor Howe... 3040 
‘Skellgill 1243 


There are other small tunnels, making 3222 yards, 
so that the total in tunnel in the first 14 miles is 











42-IN. STOP VALVE, REGULATING TO AQUEDUCT. 


14,110 yards, or just over eight miles. The first 
two of the long tunnels were lined out by Mr. E. 
P. Hill, the other two by Mr. Smallpeice. 

Dealing first with the Dunmail Raise Tunnel, the 
appended sketch shows that there is an angle at 


WYTHBURN 
|AET 





ALIGNMENT OF DUNMAIL RAISE TUNNEL. 


Wythburn (about three-quarters of a mile), at 
which point is a shaft 35 yards deep ; there is also 
a second angle at Dunmail Raise (about two miles) 
but no shaft. Driving was carried on from the 
shaft at Wythburn, and from the south end or 
tunnel outlet, and the junction was made on July 
9, 1890, the driving having occupied about 4 years. 
When the first contractors started they had a large 
carriage with six drills similar to that used at the 
St. Gothard Tunnel, and the progress made was 
undoubtedly good, for with heavy charges as much 
as 29 yards were done in a week. But when Messrs. 
Morrison and Mason took over the contract, they 








considered that the carriage and its drills excavated 


too large a face, so that not only was there an 
excessive expenditure of power, and too much ex- 
plosive used, but the concrete required was also 
more than was necessary. They accordingly adopted 
the Hirnant rock drill and carriage. The drills 
are mounted by nuts on a large vertical screw 
worked by pinions at the bottom, so that the drill 
can be worked in any direction and at any levei. 
This was found to work well and the progress 
made was about 12 to 16 yards per week, which 
was considered satisfactory. 

The tunnels were lined out with the assistance of 
observatories, having a masonry pillar surrounded 
by four walls. On the top of the pillar there was 
an ashlar cap 3 ft. square, truely levelled, on which 
the transit instrument was fixed, while the platform 
was supported on the four outside walls, which were 
of masonry. The object pillars, placed near the 
entrance to the tunnel, were about 6 ft. high. In 
connection with Dunmail Raise Tunnel the line 
from the shaft, indicated on the appended sketch, 
was given by two lines hung down from the sur- 
face ; these lines were 6 ft. 9 in. apart, and this 
base had to be produced a distance of 1518 yards. 
The error, after the junction had been made, 
proved to be 8$in., being equivalent to an error 
at the base of x in.; the lines themselves, which 
were 35 yards long, were 3 in. in thickness. The 
line from the south end ran in straight for a 
yards, and then made an angle, running on 717} 
yards to the junction. In order to find the position 
of the angle in the tunnel, it was necessary to 
measure the distance on the surface very accurately; 
this was done with 10-ft. rods, plumb line, hand 
level, &c. The ground was irregular and fell 
through a height of 250 ft. The measurement so 
made was then taken back up the tunnel, alto- 
gether a distance of nearly two miles. At the point 
thus found the angle was set out. The tunnel is 
7 ft. high and 8} ft. wide. The results were neces- 
sarily affected by the circumstances under which 
the observations had to be made; the chief diffi- 
culty was, of course, the dynamite smoke, which 
was always present more or less, especially in 
the heading from Wythburn, where the steam 
from the pump prevented the smoke from rising up 
the shaft. It was no unusual thing to wait by the 
theodolite for two hours, waiting for the distant 
object to appear, although it might not be more 
than 400 yards off ; it would generally appear for a 
very short period, sometimes only two minutes, 
and then disappear altogether. 

In the Moor Howe Tunnel, the next in point of 
length, there was an angle of about 18 deg., and 
the observatory was built over the point of the 
angle ; but there was no shaft. The object pillars 
were built in line with the tunnel beyond both ends 
and beyond the corners of the angles in line with 
the two lines of the tunnel. The excavation was 
made from both ends by Hirnant rock drills, and 
the meeting was 1261 yards to the north of the 
point of the angle. The care with which the lines 
had been laid was proved by the fact that the 
meeting at the faces was only 1 in. out in line 
and # in. in level. The Nab Scar Tunnel met 
with perfect accuracy both as regards line and 
level. In the case of the other tunnels in the 
Lake district there was little difficulty, but in 
many cases they had to be lined. Long lengths 
were left without lining. But here it may be 
stated that throughout the whole aqueduct there 
is a concrete bottom, which, although not required 
in all places, gives the water an easier flow. 

As the silurian stone of the Lake district through 
which the aqueduct passes does not provide sufli- 
cient fine material to insure water-tight concrete, 
although broken to small size, and as there is practi- 
cally no sand in the district, it was necessary either 
to bring sand from a long distance or to specially 
crush the silurian rock, both being costly opera- 
tions, unless some substitute could be found. 
Such a substitute, however, was found in the 
gravelly material lying between the soil and the 
rock, locally termed ‘‘sammel,” and used in the 
mortar of the buildings of the district. It was 
found that a small quantity of this sammel, mixed 
with the broken stone, made perfectly water-tight 
concrete, without appreciably reducing its strength. 

In the next 15 miles of aqueduct—fiom mile 29 
—there were eight tunnels, the longest being but 
748 yards. One of these was driven with compressed 
air drillz. Between mile 45 and 60 there were 
but three miles of tunnels, and they were all 
short, the longest, the Grizeda’e Tunnel 910 yards, 








being through millstone grit, a very hard mate- 
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turned over the meeting to the President of the 
Institute, Mr. John Birkenbine. It may be noted 
as a matter of interest that the Mining Institute 
was founded in this very region where it now con- 
vened, and Mr. Coxe brought out this fact in his 
remarks. Mr. Birkenbine’s subject was ‘‘ Economy 
in Fuel,” and he reviewed the increased produc- 
tion of fuel for the last twenty years, and also cited 
the various methods for fuel saving, stating that 
not a device for this purpose of any moment 
existed which had not been described in the Trans- 
actions of the Institute. His address was well re- 
ceived, as it deserved to be, and the first regular 
paper was then read. It was really a description 
of an instrument very much needed and yet so 
simple that it is marvellous no one ever in- 
vented it before this. The paper was entitled 
‘A Hand Telescope for Stadia Work,” and was by 
a former president of the Institute, who is a skilled 
mining engineer, and occupies a most prominent 
place in the profession, Professor R. H. Richards, 
of the Institute of Technology. One great advan- 
tage of this device is that it can be applied to an 
ordinary telescope ; it consists in a prism fixed so 
as to cover one-half the object glass, and arranged 
so that one edge of the prism coincides with the 
diameter of the glass. In sighting at a graduated 
rod with this edge of the prism in a vertical position, 
two images, side by side, are produced, one by the 
direct rays through the unobstructed portion of the 
object glass and the other by the rays bent by 
the prism. Rotating the telescope 90 deg., so that 
the edge of the prism is horizontal, the images are 
seen overlapping one another, the amount of over- 
lap or throw of the bent ray image varying accord- 
ing to the distance of the observer from the rod. 
By reading off the amount of overlap of the bent 
image from the scale on the rod, the distance can 
be estimated. With a rod specially graduated the 
distance may be read directly ; with an ordinary 
rod it may be determined by multiplying the read- 
ing by a constant. Asa practical illustration the 
author then exhibited two telescopes so fitted. 
One having thirty diameters magnifying power had 
been tested up to 800 ft., and showed an error of 
less than 0.1 per cent. The other having a magni- 
fying power of nine diameters, showed errors over 
the same distance of 0.2 per cent., part of which 
was due to the fact that the prism used was not 
achromatic. The author added that the only limit to 
the power of this instrument was that of the observer. 


STREAM MEASUREMENTS. 


Following this came ‘‘ Stream Measurements and 
Results obtained by the United States Geological 
Survey,” by F. H. Newell, Washington, D.C. 
This was a description of an extensive and im- 
portant series of tests being made by the Govern- 
ment to determine the water supply of the United 
States, and more particularly the west portions. 
The close relation this subject bears to mining, 
especially gold mining, makes it of great interest to 
a mining engineer, and the problem of irrigation 
not only interests the farmer, but also the civil 
engineer. The author took the Yellowstone and 
the Missouri as the typical northern rivers, and 
gave the following data : 

On January 1, 1890, the discharge of the former 
at a point 10 miles below the Yellowstone National 
Park was 500 cubic feet per second ; in February 
it had risen to 600 cubic feet per second; on 
April 5, 1000; May 1, 4000; May 31, 12,000. It 
then fluctuated between 12,000 and 10,000 until 
July, when it began to fall gradually until Decem- 
ber, when the flow was about the same as in 
January. In 1890 the variation was about the 
same, but the total volume of water was at all times 
somewhat less. The Missouri behaved in similar 
manner except that the flow was greater in 1891 
than in 1890. Melting snow forms the principal 
supply of both these streams. The Salt Rene, in 
Arizona, a tributary of the Gila, is a typical 
southern river. Here rain forms the principal 
supply, comparatively little water coming from 
snow, and it is in consequence subject to sudden 
floods, the maximum flow occurring in the winter. 
The fiow of the Rio Grande was measured at three 
jlaces, in Colorado above the big canals, in New 

fexico, and at El Paso, Texas. On account of the 
water taken out for irrigation purposes the flow is 
no larger in New Mexico than in Colorado, At El 
Paso the river is now nearly dry at times of the 
year, on account of the large amount of water used 
for irrigation higher up. The question of forest 
preservation was discussed in connection with the 





water supply, and it was stated that the west was 
awakening to the importance of this question. The 
author stated, the rainfall was made a subject of 
observation by the Weather Bureau, but no connec- 
tion between the amount of rain in one year and 
the volume of water in the rivers had been esta- 
blished. It might be suggested that a visit to Ire- 
land at this writing would show some connection, as 
the cable reports that the rivers are all up in arms, 
overflowing their banks and doing general damage, 
but that is, perhaps, another form of Irish manifesto. 


Tue Or Freips or CoLorapo. 


The next day was set aside for a discussion of 
concentrating magnetic iron ores, but neverthe- 
less it commenced with a paper on ‘‘ The Florence 
Oil Fields of Colorado,” by Geo. H. Eldridge, of 
the United States Geological Survey. 

The locality described is situated on the Arkansas 
River near Canore City, and 30 miles from Pueblo, 
Col. There are four companies working the tract, 
which is 8 by 14 miles, but the best results are 
within a radius of 3 miles from Florence, and at 
this town are the largest wells. The oil-bearing 
zone occurs in the Pierre formation, the lowest 
strata of the Montana group of cretaceous rocks, 
which is here about 4000 ft. thick. The rocks in 
the Florence field form a cynclinal basin, on one side 
of which all the wells so far have been found. 
Prospecting operations are much simplified by the 
fact that the rocks have been faulted only slightly, 
if at all. The oil zone occupies about 1900 ft. in 
the Pierre strata, and the most productive wells 
are 1155 ft. below its top, or 2000 ft. from the sur- 
face. There is then about 350 ft. of barren ground, 
and then more oil is found. Below this is again 
350 ft. of barren ground, and finally, at the bottom 
of the zone, there are some small wells. ‘he oil 
seems to have originated in the Pierre rocks. The 
percentage of producing wells to the number bored 
is 574, and the wells yield from 5 barrels up to 250 
barrels per day. The total yield of the district in 
1890 was about 1200 barrels per day, but the wells 
could yield 2000 barrels per day of 31 Beaumé oil. 
Out of 300,000 barrels of crude oil there was pro- 
duced last year 100,000 barrels of illuminating, and 
5000 barrels of lubricating oil. 

Mr. Newell, of this survey, remarked that prac- 
tical men treated the conclusions of scientists with 
contempt, and then proceeded to bolster up said 
practical men by stating that petroleum had been 
found by blind prospecting, and that the above 
field was entirely new and no conclusions of value 
could be drawn from it. This is, of course, very 
considerate of Mr. Newell, and it may be true of 
geologists and their predictions, but even that the 
writer is inclined to doubt. As a view of the other 
side the writer would state when a young engineer 
he was offered the charge of a stone arch bridge 
and declined, because the salary was 500 dols. 
lower than he thought it was worth. The Commis- 
sioners employed a ‘‘practical man,” and thus 
saved the 500 dols. After the bridge was done it 
fell in, and out—the arch in, and the sides out ; 
and this wisdom and cheese-paring on the part of 
the Commissioners cost the county 30,000 dols., 
and your correspondent was base enough to rejoice 
and say ‘‘ It served them right.” 


MAGNETIC CONCENTRATION OF IRON ORE. 


‘¢ Practical Results in the Magnetic Concentration 
of Iron Ore,” by W. H. Hoffman, was then read, 
and from it the following abstract is made : 

The ore treated consisted of compact, mode- 
rately fine-grained magnetite in a gangue composed 
mainly of quartz and hornblende, besides feldspar, 
apatite, and mica, and more or less pyrites and 
pyrynotite; this ore permits a fair disintegra- 
tion of its constituents by crushing it to pass a 
12-mesh screen, inasmuch as a finer mineralisation 
would increase the cost of concentration, as here- 
after described. 

The average amount of metallic iron in the ore 
beds is stated to range from 37 per cent. to 42 per 
cent., the average sulphur from 1.7 per cent. to 
2.2 per cent., and the phosphorus from 0.070 per 
cent. to 0.426 per cent. Practical work has shown 
the average amount of phosphorus to be 0.232 per 
cent. Since May 1, 1891, they have been roasting 
and concentrating this material to 68 per cent. in 
metallic iron, 0.44 per cent. in sulphur, and 0.036 
per cent. in phosphorus. Previous to this the con- 


centrates ran about 66 per cent. in iron. 
Up to September 1, 1891, opening by drifting 
and prospecting with the diamond drill has exposed 





at least 8,000,000 tons of ore ; while it can be seen 
by a fair examination of the property that there is 
not less than three times this amount of ore in these 
mines, and this estimate does not include the 
mining rights owned personally by Mr. J. D. 
Cheever. 

The average of eleven analyses taken from 
the workings between June 6 and August 13, 1890, 
gives the following composition : 


Metallic iron 40.640 
Phosphorus 302 
Sulphur 1.540 


Before the old water jigging mill was erected, 
some eight years ago, the product of these mines 
was sorted to remove the more sulphury ore, and 
was shipped directly to furnaces making foundry 
iron. In order to meet the requirements of pur- 
chasers, the mining company was obliged to reject, 
in cobbing, 24 tons to get 1 ton of shipping ore 
containing 51 per cent. of metallic iron and not 
more than 1 per cent. in sulphur. About 50,000 
tons of this class of ore was shipped from these 
mines. The old dumps from this sorting are now 
being crushed and separated by the new process. 

Commercial success in concentrating any ore in- 
cludes economical mining, preparation and sepa- 
ration; but in the Croton ore the presence of 
sulphur calls for very economical roasting as well 
as economy in all the other processes. The cheap 
roasting of the ore of the Croton mine, which contains 
about 2 per cent. of sulphur, was one of the first 
problems encountered in reclaiming that property, 
and was really as important a factor as the concen- 
tration. 

A series of experiments was made to determine 
the best size for economical roasting, and at the end 
of three months a size that would pass through a 
2?-in. ring was adopted, as giving the most rapid 
work for the quantity of fuel consumed. Crude 
Lima oil is used for roasting. Through experi- 
ments, it appeared that the average consumption of 
fuel oil to be 3.75 gallons, but by enlarging the 
combustion chamber it has reduced this amount to 
a little over 3.6 gallons per ton of raw ore. The 
cost of the oil is 2} cents per gallon, making a fuel 
cost of 84 cents per gallon of raw ore. The labour of 
filling and discharging amounts to only 3 cents per 
ton, as this work is largely automatic. The average 
temperature is 1250 deg. Fahr. The ore, conveyed 
automatically to the mills, is ground to 12-mesh size. 
The screen block openings are }in., and the coarsest 
material passing through them is less than 3% in., 
and the finest would be rejected by a 60-mesh 
screen. The ore enters the mill at a temperature 
of 350 deg., being cooled by a water bath in transit ; 
22 tons per hour with 20-in. mill and 16 tons with 
the 15-in., is about the capacity. 

The ground ore is elevated from the discharging 
nozzles of the Sturtevant mills to the several 
screens, covered with slotted steel plates made by 
the Harrington and King Perforating Company. 
The slots are ;; in. by 3 in. in some plates, and 
and jj; in. by 2 in. in others. 

The slotted plates’ are easily removed, and when 
the requirements are exacting as to phosphorus, 
plates of ;4; mesh on two of the five screens are sub- 
stituted. By exhaustive experiments it has been 
shown that two sizes of screen plates, three sets 
coarse and two sets fine will prepare an ore con- 
taining 0.426 in phosphorus for a separation having 
0.036 with two passes on the magnetic separators. 
If the phosphorus runs above sixth-tenths, three 
sizes of screen plates should be used, each deliver- 
ing into its own bin and the sizes treated separately. 
The result will be a Bessemer product not over 0.65 
in phosphorus. 

In some experiments 18-mesh screens were used, 
and with ore prepared for this grade produced 
continuously, with two passes, concentrates show- 
ing 70.60 per cent. metallic iron, 0.018 per cent. 
phosphorus, and 0.220 per cent. sulphur. Of 
course the silica was extremely low. With the 
latest Hoffman separator, using 12-mesh screens 
and making two passes, concentrates showing 70.93 
per cent. metallic iron, 0.017 per cent. phosphorus, 
and 0.231 per cent. sulphur were produced, and 
by using 18-mesh screens 71 per cent. concentrates 
with one pass on this machine will always result. 

Examinations for the purpose of detecting screen, 
shoot, and bin leaks must be made at least twice a 
week. 

The screens deliver their finished product to two 
bins placed on the floor above the separating de- 
partment, each having a capacity of 80 tons, 
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Eight shoots deliver the ore to the separators, nine 
in number. 

The author has designed two separators, which 
give with one pass concentrates 68 to 70 per cent. 
with a loss of but 64 per cent. of iron in the tail- 
ings. It costs 7 cents per gross ton to separate 
the ore from the gangue and 6 cents will soon be 
reached ; this includes repairs to separators. 

An accurate, though condensed, statement of 
the cost of mining, crushing, roasting, preparing, 
and separating one gross ton of 68 per cent. con- 
centrates, from 2} tons of 38 per cent. ore, accord- 
ing to the present daily practice at the Croton 
mines, is given below. The tailings run, in iron, 
from 7 to 8 per cent. About one-third of the ore 
is taken from the old dumps. On the basis given 
below, 580 tons are crushed every twenty hours, 
with a production of about 265 tons of concentrates 
in the same time : 


Statement of Cost. 


Mining, crushing, and delivering toroaster _dols. 
2} tens of raw ore, at 2? gross tons per 
yard ... “ee a ies os 9 fee 
Roasting, including top filling 23 
Handling at roasters ... ies .03 


Sar agian and screening ... = 22 


Daily renewals, supplies, and repairs of 
all machinery and roasters a ace 055 
Separating, including labour and power... 07 
Delivery to Harlem Railroad switch, in- 
cluding railroad repairs ... ae ce 04 
Office and laboratory expenses _... a 045 
Insurance, interest, and taxes on plant ... 13 
1.95 


The following analyses cover an average of two 
weeks’ shipments in July, August, and September 
of the present year. All concentrates were from 
screens with slots 1, in. by }in., and all samples 
were from car-loads: 





| July 7. [sary 15.{Aug. 27 Sept. 5. 








Metallic iron, dried at 212° F.| 68.55 | 68.080 | 68.250 | 70.090 
Phosphorus ” ” -0365 0368 -030 .045 
Sulphur ” ” .240 0.340 475 | -170 
Silica pe ” 3.500 | 3.610 |} 2951 | 2.513 








In this connection another paper, entitled ‘‘The 
Use of Magnetic Concentrates in the Port Henry 
Blast Furnaces,’”’ was presented by N. M. Langdon. 
From it the following extract is made: 

‘*In March last the new concentrating plant at 
the mines having been completed, it was decided to 
concentrate old bed ore, running about 63 per cent. 
iron and 1.25 per cent. phosphorus, and at the 
same time to try the experiment of increasing the 
proportion of concentrate in No. 2 furnace, then 
running on mill iron, with the view of determining 
the maximum amount that could be used, and to 
note the effect of its substitution for other ores. 

‘*We commenced with two-tenths concentrate 
and ran for nine days without noticing any effect 
either way, then increased to four-tenths for twelve 
days. During the twelve days’ run, the concentrate 
was of 16-mesh size, and carried 67 per cent. of 
iron. All the previous concentrate had been of 
10-mesh and 60 per cent. to 63 per cent. iron. 
When the four-tenths came through, a change was 
noticed at once, the furnace began to get hotter 
and the burden was increased. After the twelve 
days’ run, the concentrate was made 10-mesh in 
size and increased to five-tenths for eight days and 
then six-tenths for fourteen days, when all con- 
centrate was taken off. 

‘‘ With each increase of concentrate the furnace 
got hotter, necessitating increase of burden. It 
worked very smoothly and regularly, but with 1 lb. 
to 14 lb. higher pressure with the larger amount of 
concentrate. During the latter part of the run, 
and from the time the charge of four-tenths con- 
centrate began to work, the average fuel per ton 
of iron was 18 per cent. lower than it had been for 
several weeks preceding or was immediately after. 
Of this reduction in fuel, about 53 per cent. was 
due to the increased yield of iron in the mixture. 

‘It is but fair to say, however, that the iron 
made was less open (about one grade lower) than 
before the experiment. Just at this time we 
received an order for a low-silicon iron for im- 
mediate shipment ; and as the tendency of this 
mixture, when making an open iron, was towards 
high silicon, the burden was kept rather heavier 
than it otherwise would have been, which, of 
course, made the grade lower and the reduction in 
fuel somewhat more marked. 

“ After running a short time on mill iron without 





concentrate, the furnace was changed to Bessemer, 
using new bed concentrate, 10-mesh, 67 per cent. 
iron as follows: Four-tenths, 10 days; six-tenths, 
4 days ; eight-tenths, 14 days ; and seven-tenths, 
11 days; total, 39 days. During this time the 
furnace worked smoothly and regularly, with about 
the same increase of pressure and reduction of fuel 
as when using the old bed concentrate. 

‘In conclusion our experience seems to have 
demonstrated that, with proper management, there 
is no difficulty in using in the blast furnace at 
least 80 per cent. of high-grade concentrate, and 
that there is also, especially in the use of a large 
percentage of concentrate, an economy of fuel 
beyond that which may be due to an increase of 
iron in the mixture. This increased economy may 
be attributed to the comminution of the ore.” 



































Table of Mixtures. 
| 
| New Bed. | Old Bed. 

| 
: | | ; | Iron Mad 
@1é./%, ls 3. | 8 a 
2 |3$|.£| s | 88/.8) 2 
¢|58|55| 5 | S8|/5s/ 5 
a a7 am Au or am a 
9 |114/ 8M] .. | 4.14 | 6.14 
5 | 214] 214] .. 4.14 | 6.14 | Mill. 
Sl | 2.14] 214) .. 5.14 | 5.14 
29 2.10 | 2.10 | 6.10 | 
15 3.10 | 5.10 | 2.10 | Bessemer. 
7 | 210| 6.10} 2.10 | 
73 2.10 | 8.10 
9 ae 3.10 ae 2.10 | 2.10 | 3.10 
12 -- | 810] .. | 4.10 | 2.10 | 1,10 | Mill. 
8 -«. - SIG} .. (Re Se 
14 os, | SAL «<e | GIG) Sle 
10 | 4.10) 2.10} 2.10 
4 6.10 | 2.10 | 4,10 Bessemer. 
14 | 8.10; 2.10 
11 | 7.10} 3.10 | 














The discussion following these important papers 
was opened by a communication from E. K. Landis, 
objecting to determining the total iron contained 
in the tailings without considering that they con- 
tain other minerals of silicious nature which would 
pass the separator, but admitting there was no 
satisfactory method of determination. Various items 
of experience on concentrates were contributed by 
different members, one of the most important 
being by E. 8. Moffat, of the Lackawanna Iron and 
Steel Company, to the effect that he had used mag- 
netic concentrates for six years, and on the whole 
had not observed any greater lack of uniformity in 
the iron produced than had been experienced before 
that time. The total consumption to date of the 
Lackawanna Company, who were the first concern 
to use concentrates, was 80,000 tons, and although 
the size of the material employed fluctuated from 
No. 60 to ? in., no peculiarity was observed. 
Usually one-twelfth to four-twelfths of the mixture 
were concentrates, and there has been no percep- 
tible increase in the pressure. There was no con- 
siderable loss in the flues of the furnace, but it was 
found desirable, to avoid blowing away, in unload- 
ing particularly, to moisten the iron. 

The secretary did not agree with the others and 
doubted if any American mine could mine and con- 
centrate magnetic ore at a profit. 


TIMBER TEsT. 

‘* Government Timber Tests,” by B. E. Fernon, 
followed. He thought the present knowledge of 
the properties of timber was not generally diffused, 
and described the elaborate series of tests under- 
taken by the Government and appealed to those 
present to use their influence to have the proper 
appropriations made by Congress to carry forward 
this work. 

(To be continued.) 





PROJECTS FOR THE UTILISATION 
OF NIAGARA. 
(Continued from page 469.) 

Havine thus given a general description of the 
various systems offered for the utilisation of a 
small part of the power now running to waste at 
Niagara, we will now furnish a more detailed 
account of some of the projects. 

Messrs. Cudnod, Sautter, and Co., and Messrs. 
Faesch and Piccard, Geneva.—The projects pre- 
sented by these associated firms embraced the 
entire 125,000 horse-power for which the tunnel is 
designed. The first scheme contemplated putting 
the machinery in underground chambers, but the 
fear was expressed whether the rock was solid 
enough for the purpose, and the second scheme 
provided for the machinery being on the surface. 





According to the former arrangement there are 
55 turbines of 2500 horse-power each in five groups, 
Each turbine drives two dynamos and can work 
either by impulse or pressure ; in the latter case 
suction pipes are used. The five chambers con- 
taining the machinery are served by five branches 
of the head-race channel, and each branch has a 
movable dam with electric automatic balanced 
sluices, which can be closed from the galleries 
below. The total cost of excavation, tail-race 
tunnel, turbines, accessories, interest, deprecia- 
tion and maintenance, is estimated at 6.10 dols. 
(1l. 5s.) per effective horse-power delivered to 
the dynamos. Of these there are 100 in 
action and 10 in reserve; they are of 1250 
horse-power and run at 180 revolutions. For 
Cataract City there are three galleries with 60 
dynamos coupled in series in pairs, so as to give a 
total resultant electromotive force between the 
conductors of 3000 volts. The distribution to 
Cataract City is in two circuits of 1000 volts for the 
larger motors, and two circuits of 500 volts for the 
smaller motors, electric lighting, tramways, &c. 
Each pair of dynamos give 1650 ampéres at 1060 
volts. Hence the twenty dynamos of each gallery 
give 16,500 ampéres. Each series of ten dynamos 
is coupled in tension with an intermediate con- 
ductor, which is connected to earth. The total 
cost per effective horse-power distributed at Cata- 
ract City is estimated at 11.28 dols. per annum 
(45s.) The two remaining galleries will serve 
Buffalo. Each dynamo gives 544 ampéres at 1600 
volts. Ten of these are coupled in series to give 
16,000 volts. There are four such circuits to 
Buffalo, where by means of secondary dynamo 
generators the current is transferred to 1000 and 
500 volts, and is distributed as at Cataract City. 
The cost per effective horse-power distributed at 
Buffalo is estimated at 20.13 dols. (4/. 1s.) 

In the second arrangement impulse turbines 
with suction pipes and vertical axes are used. There 
are fifty for regular work and six in reserve, each 
capable of 2500 horse-power at 136 revolutions, 
The dynamos are above ground, each on a turbine 
shaft, and are arranged in a horseshoe building. 
Each turbine is supplied by a 67-in. wrought-iron 
pipe. It runs on a hollow vertical shaft, having on 
it a 12-ton flywheel. This shaft, as already ex- 
plained, is supported by a cylinder and piston in 
the turbine case, water under a head of 105} ft. 
acting on the underside of the piston. Each tur- 
bine has a relay governor, while the sluices on the 
channels are worked by hydraulic pressure under 
the control of the governor. The pressure water is 
derived from pumps driven by a small turbine. 
The armature of each dynamo is wound in a special 
way, derived from drum winding, but without its 
inconveniences. The core contains very little iron. 
There are twenty-two magnetic circuits, each formed 
by an exterior field magnet, and two interior half- 
magnets. The commutator has a diameter equal to 
that of the armature. Each gallery contains twenty- 
eight dynamos, four of 530 volts, and twenty-four 
of 4735 volts. The distribution to Cataract City is 
by five conductors, forming four circuits, two at 
2500 volts, two at 500 volts, and a neutral wire. 
For Buffalo there are two conductors at 4500 
volts, and a neutral wire. At Buffalo the dis- 
tributing circuits are reconstituted by compen- 
sating machines. The resultant efficiency of the 
system is 39 per cent. for Buffalo, and 84 per 
cent. for Cataract City. The total cost per 
horse-power is estimated at 12.7 dols. for Buffalo, 
and 9.88 dols. for Cataract City. The Commission 
highly approved of the hydraulic arrangement, 
but considered that the dynamos showed toc 
wide a departure from well-tried plans, and that 
the mode of carrying the conductors of the distribu- 
tion circuits had not been sufficiently studied. 

Professor Vigrewx and M. Leon Levy.—-These 
competitors propose three alternative plans for the 
hydraulic machinery : 1. Groups of four axial flow 
pressure turbines of 2500 horse-power are coupled 
in pairs to balance the axial water pressure, and 
drive a dynamo at each side at 300 revolutions. 
There are thus four turbines and four dynamos in 
underground chambers. A short supply pipe 8 ft. 
6 in. in diameter, leading from a vertical rock 
channel, feeds the group of turbines. 2. Groups 
of two inward flow pressure turbines of 5000 horse- 
power each, with horizontal axes, are arranged so 
that each turbine drives a dynamo at each side. 
The other arrangements are similar to those of the 
first plan. 3. Groups of four outward flow pres- 


sure turbines are placed opposite in pairs, but not 
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coupled axially. For all these systems relay 
governors are provided, An ordinary pendulum 
governor acts on the distributing valve of an hy- 
draulic cylinder worked by the pressure of the head, 
which drives the turbines. A rack, operated from 
this cylinder, acting on a toothed sector, rotates 
an ordinary throttle valve in the turbine supply 
pipe. For 120,000 horse-power twelve groups of 
turbines are required, one of them being for ex- 
citing and local lighting purposes. There are also 
two groups in reserve. There is a separate vertical 
water shaft for each of the fourteen groups. The 
works are excavated in rock, and comprise a 
gallery 868 ft. in length by 112 ft. in width, 
divided longitudinally into three bays by two rows 
of piers. The centre bay contains the turbines 
and shafts to the tail-race to discharge water if an 
accident should occur. Each lateral bay contains 
twenty-eight dynamos. The cost of an effective 
horse-power obtained on the turbine shaft, allowing 
interest, cost of excavation, machinery, &c., de- 
preciation and supervision, is estimated at 3 dols. 
perannum. The highest potential of the electric 
current, which is continuous, is fixed at 5000 volts ; 
the dynamos are of 2500 horse-power, 330 amperes, 
and 5000 volts. Each machine has two armatures 
of the Gramme ring type, because it is difficult to 
obtain more than 3000 volts with one ring. It has 
six field magnets, and is separately excited by a 
low-tension current. The outgoing conductors to 
Buffalo are five bare bars, each 4.6 square inches in 
section, and the return conductors are the same. 
To transform the current at the far end motors are 
employed similar in construction to the dynamos ; 
they are separately excited, a battery being used to 
start them. Each motor drives a low-tension 
dynamo. The efficiency of the line to Buffalo is 
fixed at 85 per cent., and that of the whole electric 
system to Buffalo at 68.85 per cent. for high-tension 
currents and 62 per cent. if the current be trans- 
ferred to low tension. The total cost per electric 
horse-power distributed is estimated at 23.6 dols. 
per annum. The Commission were not generally in 
favour of the underground position of the dynamos 
sroposed, The system of overhead conductors to 

uffalo did not seem to them a desirable one, and 
they doubted the advisability of using accumulator 
batteries to excite the field magnets. 

H, Hillairet and M. Bouvier, Paris.—This pro- 
ject comprises thirteen turbines of 10,000 horse- 
power, each working a single dynamo, placed above 
ground, directly by a vertical shaft. The turbines 
are of the impulse type with partial admission, and 
are arranged for 80 revolutions per minute. For 
each turbine two vertical shafts are sunk through 
the rock, one serving as a supply pipe, and the 
other as a shaft for access, and containing the tur- 
bine driving shaft. The turbine is constructed 
entirely of steel plates and wrought iron, and is 
regulated by a series of sluices closing successively 
the guide blade channels. The dynamos are all 
identical, and give a maximum difference of poten- 
tial of 1000 voits with a current of 7000 ampéres. 
Each machine has 16 field magnets, in four groups 
of four, constituting an eight-pole dynamo. The 
armature consists of vertical lamin:e, disposed as 
generators of a cylindrical surface, concentric with 
the axis of rotation. They are fixed by insulated 
bolts to a wheel, and have a velocity of 98 ft. per 
second. The material of construction is aluminium 
bronze ; the field magnets are cast iron with pole- 
pieces of wroughtiron. Thereare thirty-two brushes 
connected in series. The transforming at Buffalo 
is done with machines of 2000 horse-power taking 
a current of 7000 ampéres, and acting with a differ- 
ence of potential of 200 volts at its terminal. The 
armature is similar to that described above, and the 
speed 300 revolutions. This motor may drive a 
low-tension dynamo, and be arranged as follows : 
When the induced bars of the armature pass 
through a polar interval they are inactive ; they 
are out of circuit for about a quarter of a turn. If 
between the four groups of field magnets four other 
inductors are placed, excited by the total current, 
the armature bars will suffer an induction as they 
pass. By adding new polar pieces and brushes 
connected in series a complete circuit is established, 
in which an active electromotive force is generated, 
and which can be utilised for distribution. To 
secure constancy of potential a centrifugal governor 
is used, which, acting on a variable shunt, modifies 
the field of the primary circuit if the speed varies. 
The mains are to be laid in a culvert, and each 
has a section of 7? square inches. Consumers 
using motors of not less than 25 horse-power will be 
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supplied at 1000 volts ; those using motors of not less | 
than 50 horse-power, and situated between two and | 
four miles from the centre of the city, will be sup- | 
plied at 2000 volts; for smaller motors current | 
will be distributed at 100 to 200 volts. | 

The Commission considered there was much of | 
high merit in the hydraulic part of Messrs. Hillairet | 
and Bouvier’s project ; but they thought the regu- | 
lating sluices of the turbine too complicated, and | 
the turbine itself built up of too many pieces. They | 
objected to the tubular shaft with intermediate | 
solid journals, and considered objectionable the 
adoption of a type of turbine with partial admis- | 
sion, and therefore without suction pipes, involv- | 
ing a loss of head. With regard to the peculiar | 
dynamo they thought that a necessity had not been | 
established for so great a departure from the ordi- 
nary types. 

M. Victor Popp, Paris, and Professor Riedler, | 
Berlin.—This scheme was for the transmission of 
power by means of compressed air. Realising that 
its conveyance to Buffalo involved conditions that 
transcended present experience, the designers 
applied themselves chiefly to the examination of 
this part of the Niagara problem. The following 
assumptions formed the basis of the project : 

1. One effective horse-power at the central 
station is assumed to compress 380 cubic feet of | 
air per hour to 1201b. per square inch (above | 
atmospheric pressure). In Paris 425 cubic feet 
have been compressed with imperfect engines. 

2. That moderate pressures of six to eight atmo- | 
spheres shall be used. 

3. That the estimate of loss to Buffalo is based 
on data obtained in the complicated and imperfect | 
mains in Paris. 

4. That the consumption of air in the engines at | 
Buffalo will be the same as in the old steam engines | 
in Paris. 

It is evident that with new and improved ap- 


rock gallery 53 ft. wide, have their shafts prolonged | but preferred the arrangement with vertical axes 


|2: Nagel and Kaemp turbines drive, at 150 revolu- 
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| worked hy positive gearing. These are situated 
in underground galleries. 3. Nagel and Kaemp 
| turbines with vertical axes are coupled to two-throw 
crankshafts. Two compressor cylinders are placed 
below, driven from one crank-pin, and another 
above, 4. The same as (3), but with Rieter tur- 
bines. 

As regards the air main, with an initial pressure 
of eight atmospheres and a final pressure of six, it 
is estimated that the leakage of the main will not 
exceed 2 percent. A frictional resistance of 1.2 Ib. 
per square inch per mile of main is assumed, with a 
mean velocity of the air of 34 ft. per second. Thus, 
if 25,000 horse-power is transmitted to Buffalo by 
air compressed at Niagara to 114 lb. per square 
inch, giving 88 lb. at Buffalo, through two mains, 
| 24 ft. in diameter, the loss due to friction is esti- 

mated at 11 per cent. of the initial power; 75,000 
horse-power at an initial pressure of 199 in the 
same mains would give 18$ pe: cent. loss. Fur- 
ther, 125,000 horse-power at 285 lb. anda mean 
velocity of 55 ft. per second could be transported 
by mains of the same diameter. Taking the effi- 
ciency of the compressors to be that they give 380 
cubic feet, at eight atmospheres, per effective horse- 
| power, the combined efficiency of compressors and 
| motor is estimated at 85 per cent., every loss from 
|Niagara to Buffalo included, and that without 
reheating the air. On a 25,000 horse-power plant, 
|each horse-power is estimated to cost 6.5 dols. 
pliances better results should be obtained at/(26s.) per annum in Buffalo, or, allowing for de- 
Buffalo than in Paris, and hence that the least) preciation, 12.05 dols. If 5 per cent. be added for 
favourable view has been taken of the prospects of | interest on the cost of installation, then the total 
the undertaking. Three hydraulic arrangements | annual cost will be 31.12 dols. The Commission 
were submitted : 1. Rieter turbines in pairs in a 


Fig. 7. 


Suspenders for inner domes 
from secondary 


























| greatly approved of the turbines and compressors, 


either way to form a three-throw crankshaft driving | to the turbine and the compressors below ground. 
three compressing cylinders at 80 revolutions. | Mr. G. F. Deacon and Messrs. Siemens Brothers, 
| London.—The turbines are arranged in groups of 


tions, compressors with oscillating slide valves twelve, each of 2500 horse-power, or 30,000 horse- 
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power in all. Each group is supplied by a vertical 
channel 20 ft. in diameter, communicating through 
a horizontal channel with twelve iron supply pipes. 
The turbines are of the inward flow pressure 
type with horizontal axis and suction pipe. 
There is no regulating apparatus in the turbine, 
as it is considered that efficiency, except at full 
power, is of no importance at Niagara. The speed 
is regulated by a sluice valve in the supply pipe ; 
this diminishes the effective head and the rate of 
discharge through the turbine. The turbine wheels 
are six in number and run at 195 revolutions. They 
are placed in two rock galleries, 780 ft. in length, 
connected by cross-galleries. To each turbine is 
rigidly connected a dynamo with a ring armature 
in series with the magnet coils. Each dynamo 
gives a constant current of 400 ampéres with a 
potential depending on the speed ; at 195 revolu- 
tions the potential is 4500 volts. One switchboard 
is provided for each group of twelve dynamos, and 
to the switchboard ten mains are connected. There 
are appliances to connect any dynamo to any main; 
any two dynamos in series to any main ; any two 
or more mains in series to any one or two dynamos 
in series. The fifty mains from the five switch- 
boards are connected to a general switchboard 
above ground, from which forty trunk mains start. 

The mode of workingis thus : One generator is 
started with voltage sufficient to send the full 
current of 400 amperes through the mains. Its 
speed is increased as the resistance increases, till it 
has reached full speed. Then a second generator is 
started and run on closed circuit till the current is 
400 ampéres ; it is then coupled to the trunk main 
and its speed increased with the load as before. 
The highest potential will only be used when the 
generators are working at maximum output. There 
is the same loss in the main at all loads, but this is 
unimportant at Niagara. At full load the effici- 
ency is greater by 10 per cent. than with the 
parallel system. The distribution is by motor 
generators. The annual cost per horse-power is 
calculated for Cataract City at 12.75 dols., every- 
thing included, and for Buffalo at 23.05 dols. The 
Commission recognised the great originality and 
practical importance of the proposal of Messrs. 
Siemens to work with constant current and varying 
potential. But they thought that the method of 
working on the system of parallel conductors with 
approximately constant potential was preferable for 
many reasons. 

Mr. H. D, Pearsall.—In an enormous open exca- 
vation, carried down nearly to the level of the tail 
water, Mr. Pearsall places 63 compressing engines, 
arranged in three tiers one above the other. Each 
of these consists of a vertical cylinder, having 
valves controlled by special air motors. A 
maximum velocity of 20 ft. per second is allowed 
to the water in the main entering the compressing 
cylinder, the main being 54 ft. in diameter. The 
time of one complete stroke is calculated at 4.7 
seconds. It is further calculated that each cylinder 
will compress 13,773 cubic feet of air per minute, 
and at the same time deliver 32 ft. of water under 
the same pressure. The mean effective pressure of 
the air during compression is 37 lb. per square 
inch, and the final pressure 150 1b. On this hypo- 
thesis the power of the engine is 2224 horse-power 
and the efficiency 73.6 per cent. There are three 
2 ft. 10in. mains to Cataract City for air, and two 
30 in. mains for water. 

The Commission thought that it might be useful 
to experiment with a compressing engine of this 
type, but they noted that Mr. Pearsall’s project 
was based throughout on conjectural estimates of 
the action of water, and on untried designs of valves 
and other auxiliary apparatus. 

(To be continued, ) 








THE COLUMBIAN EXPOSITION. 
(Continued from pag e 525.) 

WE publish this week a two-page plate, and en- 
gravings on pages 560 and 561, of a very interesting 
construction ; the framework of the Administration 
Building. The general appearance and purposes 
of this building have already been described by us 
(see ENGINEERING, vol. li., page 667), but we may 
briefly repeat some of the leading particulars. The 
Administration Building is to occupy the most con- 
spicuous position on the Exposition grounds; it 
will be placed at the head of the great basin that 
extends for nearly the whole length of the Grand 
Central Avenue, which will be flanked on either 
side with the facades of the more important struc- 





tures—the Industrial, Electrical, and Mining 
Buildings on the north; the Agricultural and 
Machinery Halls on the south. The Administra- 
tion Building is square in plan, and measures 
260 ft. 6in. on a side. Each angle of the square 
is occupied by a pavilion 84 ft. by 84 ft., the 
space between them of 92 ft. being occupied with a 
monumental entrance that gives access to a central 
rotunda about 124 ft. in diameter; the entrances to 
the pavilions are placed within the rotunda. The 
pavilions are four stories in height, covered with a 
flat roof, and connected with galleries to which the 
public will gain admittance either by stairways or 
elevators. The arrangement of the facade is such 
that the division of the pavilions into stories is not 
indicated, the whole being designed in one scheme 
of Doric architecture, and is surmounted by a 
heavy balustrade, on the piers of which groups of 
statuary are placed. The height of the lower 
story or base is about 60 ft. The pavilions thus 
provided will contain the General Administration 
Offices, Police and Information Bureaus, a bank, 
a restaurant, council-rooms, &c. The second stage 
of the building, which forms the base of the dome, 
is octagonal, about 70 ft. in height and 168 ft. 
across; the architecture is Ionic, and the chief 
features are a continuous row of columns forming 
a colonnade, with small pavilions at each corner 
containing stairways and elevators. Above this 
part of the structure rises the dome, 124 ft. in 
diameter, octagonal in plan, and vertical for a 
height of 54 ft. ; above this the actual dome com- 
mences, its top reaching a height of 264 ft. The 
dome is framed wholly in steel, and the pavilions 
will probably be timber and cement. Fig. 1 gives 
a good idea of the general construction. The 
foundations are of timber on piles driven down to 
hard clay; upon them are placed the built-up 
standards of continuous lattice work, in which the 
openings for the inner portals to the rotunda are 
made. These portals are about 39 ft. wide and 
51 ft. high. Fig. 5 shows these standards to a large 
scale, ‘hey are 61 ft. 4 in. high and 12 ft. 64in. 
wide at the foot, which is made angled to conform 
to the shape of the octagon (see plan beneath Fig. 1). 
The angle is stiffened by a vertical web 30 in. deep 
and angle members extending for the whole height 
of the standard. The space between the inner and 
outer framework is filled with lattice bars 3 in. by 
jy; in., and the top is covered with a plate 
24 in. wide stiffened with deep angles to 
which the lattice bars are rivetted. It will be under- 
stood that these standards will form when erected 
an octagonal inclosure, and around the top is placed 
aring girder, 19 ft. 11 in. deep with lattice and 
angle top and bottom members, light verticals of 
angle iron, and single intersection bracing made of 
bars 3 in. by 4 in. in one direction, and in the other 
of two angles 3} in. by 24 in. Above this for a 
height of 49 ft. 4in., the standards at each angle 
of the octagon are carried in lattice work as shown 
in Figs. land 5. At the top they are connected 
by a second ring girder 12 ft. 6 in. deep, with 
bottom members of angles 4 in. by 3 in., and 
weighing 11.2 lb. per foot, and the top of lattice 
and angles 2 ft. 6 in. wide to forma bearing for the 
dome ribs. The space is divided into panels by 
angle iron verticals (of which there are five between 
each standard) and single intersection bracing in 
the same way as the lower girder. The standards 
are also stiffened at a height of 13 ft. 6 in. above 
the bottom girder by a system of diagonals of 1-in. 
bars, there being two panels between each standard 
with vertical and top and bottom horizontal mem- 
bers of angle iron. The height of 134 ft. corresponds 
with the springing of the dome, and as far as this 
level above the ground, the base of the dome is 
strengthened by an external concentric system of 
standards and trusses, making the total width of 
base 192 ft. 6in. The dome is framed on eight 
main ribs, one at each angle of the octagon, the 
form and leading dimensions being given in Fig. 4. 
For a height of 54 ft. above the top ring girder, the 
ribs are vertical, and above this they are made in 
four curved sections, a lattice ring being intro- 
duced at each section. The principal secondary 
ribs are eight in number; they occupy a position 
midway of the main ribs, and are similar in form, 
but are of lighter construction. As will be seen 
from the plan, Fig. 6, the ribs are bound together 
by the rings A, B, C, D, and a terminal ring E 
near the top of the dome. The intermediate curved 
framing consists of a series of trusses conforming 
to the shape of the ribs; of these there are four 
between the rings A and C, two between rings C 





and D, and also two, but placed nearer together, 
between the rings D and E. The _ horizontal 
framing consists of angle irons 3in. by 3 in., 
and weighing 7 lb. per foot, connecting the 
ribs and trusses at short intervals apart. A 
system of light diagonal bracing is introduced 
between the rings as shown in the plan. As will 
be seen from the various views, a light domed 
framework is suspended from the ribs by verticals 
near the top of the structure, and a plan of this is 
given in Fig. 6; it is composed of curved angle 
iron ribs and rings, and is made very light to carry 
plastering. The inner dome, which screens the 
framing, is also suspended from the ribs and is 
constructed in the same way ; it is hung by inclined 
angles in the manner indicated by the various 
figures. The form of the ring KE which terminates 
the main dome, and also of that at the top of the 
ceiling, and which is 56 ft. in diameter, is shown 
in the various figures. Fig. 7 is an enlarged view 
of the suspending bars by which the inner dome is 
hung from the ribs. 

From the foregoing description it will be seen that 
the central part of the building forms a rotunda, 
unbroken from the floor, which will be laid in 
mosaic, to the lower of the suspended ceilings. 
This rotunda is octagonal and each of its eight 
sides is pierced with a doorway, four of which give 
access to the corner pavilions, stairways, and ele- 
vators, while the other four serve as entrances and 
exit to the rotunda. Above these latter doorways 
the spaces are to be filled with glass screens with 
semicircular heads, and over them a richly deco- 
rated frieze, 27 ft. high, will run around the walls ; 
on the top of this frieze is a heavy cornice, and on 
the level of the external colonnaded gallery will 
be an internal gallery opened to the public. The 
sides of the dome and the ceiling will be panelled 
and richly decorated, and the exterior of the dome 
is to be covered with burnished metal, probably 
with an alloy of aluminium; Light will stream 
down froma skylight on the top of the dome, and 
through the circular area inclosed within the ring 
that finishes the top of the ceiling, suitable coloured 
effects being obtained by the use of stained glass. 
The architectural part of this building was designed 
by Mr. R. M. Hunt, president of the American 
Institute of Architects, and the estimated cost is 
130,000/. 

We may add a few words in this place about the 
alarmist telegrams that were sent to the London 
papers from Chicago last week. We have no means 
of knowing why such an effort was made to damage 
the credit of the Exposition, or possibly it may be to 
injure the reputation of those on whom the responsi- 
bility of finance and construction rests. Nor do 
we pretend to explain the absence of any contra- 
dictory despatches from head-quarters. The whole 
matter appears to suggest complications not uncon- 
nected with politics and personal considerations, 
with which we have nothing to do in these columns. 
But until we know absolutely to the contrary, we 
unhesitatingly uphold the reputation and ability of 
those gentlemen on whom the great responsibility 
of the work ‘rests—on President Baker, on Mr. 
Butterworth, and especially, so far as construction 
is concerned, on Mr. Burnham, the chief of con- 
struction, and his very able technical staff. It is 
inconceivable that these gentlemen have made a 
serious blunder on so slight an engineering work 
as the Electricity Building, and if further and 
truthful information be forthcoming it may be 
found that the danger to the Exhibition lies, not in 
the uncertain foundations of its buildings, but in 
those of its organisation. 

(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 5, 1891. 

Saues of steel rails for the past six days foot up 
about 50,000 tons in eastern and western mills; at 
30 dols. in eastern, and 31 dols. in western. There 
are inquiries, according to some authorities, for up- 
wards of 100,000 tons, but makers admit when ques- 
tioned that there are no immediate probabilities of 
securing this large amount of business, and veg J give 
this reason, that they are not able to make the desired 
concessions, which, in some cases, amount to 1 dol. 
per ton. Projected roads in the south-west will need 
a large amount of railway material early in the spring, 
but the orders for these roads will probably not be 
laced until February. There are also requirements 
or from 40,000 to 60,000 tons of material which will 
be wanted in Ohio, Indiana, and Illinois early next 
season, which orders will probably go to Illinois mills. 
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Besides these known requirements are a multitude of 
smaller requirements, not easily estimated, for the 
railroads in the Gulf States. Taking it all through, 
the railmakers predict there will be a very active 
mid-winter demand for rails, and their judgment in 
this respect is supported by probabilities. Traffic is 
very active throughout the country. The enormous 
crops are helping along very much. A great deal of 
railway material will soon be ordered. ‘Two or three 
locomotive works which have been running slack for 
some months past will start up full time December Ist. 
Manufacturers of plate and structural iron will also 
do more work from that date or during the winter. 
Machinery of all kinds is in very good demand, most 
of it for shop and factory purposes however. Orders 
for rolling mill machinery are falling off, as that capa- 
city has been pretty thoroughly improved during the 
past season. Taking the iron trade all through, 
prices are extremely low, but production is being kept 
at market demands rather than not. A good deal of 
wrought-iron pipe will be wanted for the early spring 
to meet demands from companies laying pipe. Pipe 
for water will also be in heavy demand, as there are 
quite a number of projects on hand calling for miles 
of pipe, particularly in the south-west. Agricultural 
implements are being stocked up for an expected 
demand. 





KORTING’S 25 HORSE-POWER GAS 
ENGINE, 

Tue illustrations on page 557 will serve to give a 
general idea of a 25 horse-power horizontal single- 
cylinder gas engine, that was shown by Messrs. Kort- 
ing Brothers, of Hanover, at the recent Frankfort 
Exhibition. It is an engine of the compression type, 
with the four ordinary phases: (1) Drawing in of the 
gas and air; (2) compression by the first back stroke ; 
(3) explosive and impulse; (4) expulsion through the 
exhaust. The engine is rather heavily built, and is 
practically symmetrical on each side of the crank, two 
flywheels being provided. The water jacketting in- 
cludes the inlet and outlet valves, and, speaking gene- 
rally, the valves are readily accessible, and are also 
provided with interchangeable gun-metal seatings. 

The ignition is substantially the so-called tube- 
ignition, and is seen in Fig. 6, where the Bunsen 
burner is shown as set under a porcelain cap, which 
projects horizontally into the chimney. Inside this 
porcelain cap is a small platinum tube which leads to 
an outlet or closed chamber. The explosive mixture 
being compressed into the tube-ignition system, the 
old products of combustion run out through the 
platinum tube, so that the fresh mixture comes in con- 
tact with the interior of the hot porcelain cap. 

The mixing valves are made with concentric passages 
for the air and gas, these being closed by a cover 
common to both, so that throughout the inflow, admix- 
ture is taking place. 





JAPANESE COASTGUARD SHIPS. 

In 1887 the Japanese Government confided to the 
Forges et Chantiers de la Mediterranée, the order for 
two armoured coastguard boats each of 4200 tons. 
This order included the armament complete, which 
amounted to a total weight of about 460 tons of ord- 
nance, carriages, torpedoes, ammunition, &c. The 
armament consists for each boat of one 32-centimetre 
(12.60 in.) Canet gun of 40 calibres in length, mounted 
in a barbette battery, and furnished with 60 rounds 
of ammunition ; of twelve 12-centimetre guns, with 
100 rounds ; five rapid-firing Hotchkiss guns with 400 
rounds for each; eleven Hotchkiss revolver-cannons 
of 37 millimetres with 1500 rounds; two torpedo 
tubes, both of them fixed, one forward and the other 
aft, and two movable tubes for transverse fire; with 
these were furnished twenty torpedoes 15 ft. long. It 
may be mentioned that the order for this armament 
made the subject of competition between Armstrong, 
Krupp, and the Forges et Chantiers, and that when it 
was given to thelast-named firm, there was also addeda 
supplementary one for three guns of 32 centimetres and 
40 calibres to form part of the armament of a third 
coast guard ship, the Hashidate, that was being built 
in Japan in the Government arsenal of Osaka. In one of 
the two vessels built by the Forges et Chantiers, the 
Matsushima and the Itsukushima, the barbette battery 
for the 32-centimetre gun is placed in the forward part 
of the first-named vessel; it is protected with steel 
plates 300 millimetres (11.81 in.) in thickness ; the tube 
through which the ammunition is passed up from below 
to the battery, is protected between the armoured 
and the upper decks by steel plates 250 millimetres 
(9.84 in.) thick. The 32-centimetre gun, of 40 
calibres, which is mounted within the turrets, 
weighs 66 tons ; it is of course entirely of steel and is 
built on the general principles that characterise the 
Canet system; the inner tube extending the whole 
length of this gun is about 41 ft. in length. No trun- 
nion ring is shrunk on this cannon, but it is mounted 
within the cradle of the carriage by means of a toothed 
ring. We have in previous numbers described the 


tests made with some of these guns. The weight of 
projectiles is 992 lb., and that of the powder charge 
617 lb. ; the initial velocity is 2300 ft., and the total 
striking energy is 11,200 tons. From this it follows 
that at close range this gun is capable of penetrating 
wrought-iron plate about 60 in. thick or a steel plate 
27.50 in. The maximum range is 12.5 miles and the 
highest angle of fire 30 deg. The gun is mounted on 
a carriage so designed that it has been possible to 
reduce the internal diameter of the turret to some- 
thing less than 34ft. The gun is placed within a 
cradle sliding on an underframe that turns around an 
axis supported, as well as the presses which serve 
to raise the frame for the vertical training, by a 
— a central tube that moves with this plat- 
orm is employed to pass up the ammunition from 
below to the turret. This tube is supported by a pivot 
on the deck of the ship; at its lower part it carries a 
toothed ring actuated by gear that is worked by the 
same hydraulic presses with which the gun is trained 
horizontally. The arrangement is that on the well- 
known Canet system with which our readers are 
familiar. An important difference between the three 
ships is with regard to the position of the one heavy 
32-centimetre gun carried by each. On the Itsukushima 
this gunis fitted in a barbette forward, in the Matsu- 
shima it is placed aft, whilst that of the Hashidate, 
now in progress in Japan, is situated amidships. It is 
difficult to account for these varied positions of the 
principal gun on the three sister ships. 

The battery is protected bya shield in which an open- 
ing is formed to allow the gun to pass; to the rear is 
placed the shelter for the man training the gun, pro- 
tected by steel plates 4.32 in. thick, and in the front 
is a sheltered loophole. The trainer who stands on 
the platform in the shelter has within reach the various 
levers and other mechanism for handling the gun both 
for elevation and for direction ; all these operations are 
performed by hydraulic machinery, the water for 
which is furnished by a steam pump, which in case of 
necessity can be replaced by a hand pump. The water is 
brought by a feed pipe to a central distributing appa- 
ratus placed upon the platform ; from this it is de- 
livered to the various controlling apparatus, and is 
finally discharged into an upper tank whence it is 
brought by another pipe toalower tank. The control- 
ling apparatus consists of double and single-acting slide 
valves which insure a very uniform distribution of water. 
The various appliances, which are on the platform under 
the hand of the man controlling the gun, are: 1, a 
handwheel for training the gun for elevation ; 2, the 
handwheel for training the gun in direction ; 3, the 
lever for throwing the gun into, and out of, firing 
position ; 4, the lever for operating the ammunition 
hoist ; 5, the handwheel for operating the safety bolt 
by which the battery is locked in any given position ; 
6, the lever for controlling the hydraulic loading ram ; 
7, the valve controlling the jet for cleaning the gun. 
Water is delivered to the hydraulic machinery under 
a pressure of 80 kilogrammes per square centimetre 
(1137 lb. per squareinch); the hydraulic pumps furnish 
300 litres per minute. The ammunition in the stores 
is shifted by means of a small tramway and a differen- 
tial winch by which both projectiles and cartridges 
can be shifted to any desired position ; they are thus 
brought under the circular tramway placed beneath 
the platform that carries the presses for training the 
battery for direction. The cradles carrying the am- 
munition are lowered by means of a winch upona 
cage divided into three compartments, mounted on the 
foot of the pivot and turning with it ; from this last 
receptacle the ammunition is shifted into the porte- 
charges. 

The Itsukushima and her sister vessel, the Matsu- 
shima, were built in the workshops of the company at 
La Seyne, from the plans and specifications of M. 
Bertin, a French naval architect, employed by the 
Japanese Government. The principal dimensions are 
as follows ; 


Length between perpendiculars... 295 ft. 3 in. 
Beam... ata a ae ans 57 ft. 
Mean draught of water 19.8 in. 
», displacement... 4277 tons. 
Draught of water aft 21 ft. 1 in. 


These vessels, the bows of which are armed with a 
spur, are protected with an armour deck of steel plates 
.79 in, thick rivetted over a double plating of steel 
.39 in. thick, so that the total thickness is 1.58 in. 
The space between this and the upper deck is about 
13 ft. 3 in. high, and is sub-divided into a large number 
of compartments formed by water-tight longitudinal 
and transverse bulkheads; access to these compart- 
ments is obtained by hatches formed in the upper deck. 
Each vessel is protected from end to end by a longi- 
tudinal caisson divided into a number of compart- 
ments and filled with cellulose ; the various openings 
made in the armour deck are protected by inclined 
glacis 1.97 in. thick and protective framing filled also 
with cellulose. 

The ships are fitted with a single mast made of steel 
plate which is utilised for the ventilation of the lower 





part of the ship; two tops are attached to the mast, the 


lower one for Hotchkiss revolving guns and the upper 
one for riflemen. Four electric search-light projec- 
tors are fitted, one at each end of the bridge, one 
forward and one aft on the deck, whilst the interior 
of the ship is lit entirely by the electric light. The 
machinery fitted to this vessel includes two main inde- 
pendent engines, each driving a separate screw shaft ; 
these engines, which are direct-acting, and slightly 
inclined, can be worked either with double or triple- 
expansion; the latter is employed for the higher 
speeds, which range from 10 to 15 knots. There are 
two auxiliary engines for working the circulating, feed, 
and air pumps; there are four ventilating engines, a 
pumping machine capable of discharging more than 
1100 cubic metres of water per hour, besides a number 
of smaller er engines. Steam is provided by six 


boilers each with three furnaces, the working pressure 
being 170 lb. per square inch. When the engines are 
being worked with triple-expansion the indicated 


horse-power is somewhat less than 2000 ; with double- 
expansion this is increased to 3410 horse-power, and 
with forced draught this can be raised to 5400 horse- 


wer. Some of the dimensions of the engines are as 
ollows : 
Diameter of small cylinder ... “is 15.35 in. 
Pe? intermediate cylinder... 24.41 ,, 
- low-pressure id” oes eA 
Length of stroke 7 39.37 ,, 
Total heating surface ... 15,243 sq. ft. 


Working steam pressure 170 1b. per sq. in. 

In August last the Itsukushima was put in commis- 

sion at Toulon, her crew having arrived from Japan. 
The principal particulars of the ship are as below : 


Length... a : 324 ft. 10 in. 
Beam ... sci fae 50 ,, ” 
Depth ... ia 6 ae 
Draught (mean) 21, 25s 
Displacement .. a 4277 tons 


Launched in the summer of 1889 the Itsukushima 
was ready for her steam trials in September, 1890, 
when a maximum speed of 16.54 knots per hour was 
obtained at sea, being an excess of .54 knots on the 
speed specified. 





NOTES FROM THE SOUTH-WEST. 

Cardiff Corporation Water Works.—The members of 
the Cardiff Town Council inspected on Friday the Taff 
Vawr section of the Cardiff Corporation Water Works. 
A handsome luncheon was given by the mayor. The 
visitors, on the conclusion of the entertainment, went 
over the works, those gentlemen who had not made a 
previous inspection being evidently much impressed with 
the indications presented to them of the magnitude of 
the undertaking. There are now 370 men employed, 
and since the council’s last visit marked progress has 
been made. The embankment has been raised to within 
6 ft. of its complete height, and the bywash is practically 
finished. The overflow weir is nearing completion, and 
it is expected that the works yet remaining to be done 
will all be executed and the reservoir filled by the close 
of August, 1892. 


Dock Accommodation at Cardiff.—It has been decided 
to apply for powers to construct large docks on the east 
side of the old low-water pier. 


Cardiff.—Steam coal trade has been dull at barely late 
rates ; the best qualities have made 13s. and secondary 
descriptions 12s. 6d. per ton. Cold weather has given 
some impetus to the house coal trade. No. 3 Rhondda 
large has been in more request at 12s. 6d. to 12s. 9d. per 
ton. The demand for coke has been quiet ; foundry oe 
made 19s. ; and furnace 17s. 6d. to 18s. per ton. 

The Midland Railway at Bristol.—A_ recent determina- 
tion of the directors of the Midland Railway Company 
to abandon an application for powers to extend their 
system to the Bristol quays and the new wharf at 
Canon’s Marsh, Bristol, occasioned great disappoint- 
ment. It was generally felt that some effort should 
be made to insure the reconsideration of the matter by 
the directors, and, if possible, to induce the company 
to renew its application for the necessary Parliamentary 
powers. A deputation from Bristol waited upon 
the Midland directors at Derby on Friday, and the 
following resolution was adopted by the Board: ‘In 
deference to the views expressed by the deputation, the 
Midland Board desire to have an opportunity to fully 
reconsider the scheme, and it being necessary, as pointed 
out by a member of the deputation, that notice should be 
given this month to save the session, the Board agree to 
the giving of the notices and depositing of the plans with 
the express reservation that this is not to commit the 
Board to proceed with the Bill, if, on full investigation, 
the directors do not consider it expedient in the interests 
of the company to do so.” 


South Wales Coal and Iron.—The aggregate shipments 
of coal from Cardiff in the first ten months of this 
year were 9,535,576 tons; from Newport, 2,358,871 tons ; 
from Swansea, 1,334,193 tons; and from Llanelly, 181,293 
tons. The aggregate shipments of iron and steel from 
Cardiff in the first ten months of this year were 57,634 
tons ; from Newport, 45,367 tons; from Swansea, 4339 
tons, and from Llanelly, nil. 





Tue CascapE TUNNEL: ERRATUM.—We learn that the 
cascade tunnel referred to in ‘‘ Miscellanea,” October 23, 
is on the Northern Pacific Railway, and not the Canadian 





Pacific, as there stated, 
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EXHIBIT 





OF 








THE HELIOS COMPANY AT THE FRANKFORT EXHIBITION. 
(For Description, see Puge 573.) 
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Number of tubes beteresn Srobox ond 


ft. 


in. 





combustion chamber(copper)... 156 
Number of tubes between combustion 
chamber and smokebox (brass) 156 
Diameter of tubes outside ie. We 0 23 
Length between firebox and combustion 
chamber tubeplates_... - 565 5 10 
Length between combustion chamber 
tubeplates ae oe BRA sis 2 8} 
Length between combustion chamber 
and smokebox tubeplates a ae | 
Diameter at chimney at bottom sie 1 4 
Height of centre of lon above rails... 7 104 
Heating Surface : sq. ft. 
Firebox as ne 120.6 
Combustion chamber 39.1 
Tubes (front) 853.0 
»» (back) 493.0 
Total »s0 AT: 
Grate area ... aS as = 20.5 sq. ft. 
Ratio of firegrate area to heating 
surface... abe se as 1: 73.4 


Pressure of steam ... 175 lb. per sq. in. 
Weight of Engine in Working Order : 
tons cwt. qr 


Leading wheels... es 12 16 0 
Low-pressure driving wheels 15 10 0 
High ,, os a 15 10 O 
Trailing wheels 8 6 0 

Total ... 52 2 0 


As we mentioned last week, the Greater Britain 
made her maiden trip with an experimental train from 
Crewe to London on the 4th inst., and we now subjoin 
full particulars of the performance, which was in 
every respect an admirable one. The working of the 
new engine in regular service will be watched with 
much interest, and we hope in due course to be able to 
record it fully. The particulars of the journey on the 
4th inst., are as follows: 

Working of Engine 2535, *‘ Greater Britain,” Crewe to 

Euston, November 4, 1891. 














som: Dis- Speeds per Wea- 
Running Times. tance. -_" ther. 
a.m. miles. | Fine 
Crewe .. dep. 11.4 ‘ mA 
Whitmore... pass 11.25 - 4 41) Average! — ss 
Stafford »» 11.42 o+ 42.69 | , Spee Strong 
Rugely 5) Al, sie between| side 
p.m. 8 43.63} Crewe | wind. 
Lichfield ... ” 12.6 6} 46.87 and ” 
Tamworth... ,, 12.14 13 41.05 Rugby m 
Nuneaton... ,, 12.33 144 41.42 41.18 se 
Rugby arr. 12.54 x ‘ 

% ... dep. 1.15 192% 38.22 ; 
Blisworth ... pass 1.46 jot 45 °° | Average! , 
Wolverton... ,, 2.0 Be 49 9g] speed | 5, 
Bletchley .... ,, 27 Gk 4s 75 between “a 
Leighton » 216 8] 39,93 Rugby | Rain 
Trin » ma a 50 29 and ‘i 
Watford ... ,, 2.45 12 55.38] Huston, ,, 
Willesden... ,, 2.58 5} 39.37) 44.59 | 4, 
Euston . arr. 3.6 ei eee ea 


Experimental Trip, Crewe to London, November 4, 1891. 
7 ft. Compound Engine ‘‘ Greater Britain.” 
Number of coaches, twenty-five 
six-wheeled, empty... ... 305 tons 9 ewt. 2 qr. 
Coal consumed on journey 34 Ib. per mile. 
aA * including 10 ewt. 
used for raising steam before 
starting for the single journey 


from Crewe to Euston 4Lilb.  « 
If the usual double journey from 

Crewe to Euston and Euston 

to Crewe was run, the 10 cwt. 

for raising steam would be 

divided over the double trip, 

or 5 ewt. for raising steam, 

which would give a consump- 

tion of coal of ss asi re 6) | aa 
Consumption of coal per mile 

per ton of train at 34 1b. per 

nile coe - ihe Ss 1.42 oz. 
Consumption of coal per mile 

per ton of train at 37.5 1b. per 

mile a os sa os LT 45 
Consumption of coal per mile 

per ton of train at 41.1 1b. pe 

mile ee vex we pee 2720., 
Water evaporated on journey ... 5896 gallons. 

per lb. of coal 10.96 Ib. 


Total weight of ‘train : 


Twenty-five coaches .. 305 tons 9 ewt. 2 qr. 





Engine... > Ss So ee 
Tender 2: 8 oa 
Total ... a ee eee. bee 
Ratio of weight of engine and 
tender to train ... me ies 3.96 to 1 
Total number of axles in train 
including engine and tender... 82 


Time occupied in journey be- 


tween Crewe and Euston, in- 
cluding a stop of twenty-one 
minutes at Rugby * 


4 hours 2 minutes 
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Average s between Crewe 

and Rugby __... as ... 41.18 miles per hour. 
—- speed between Rugby 

and Euston... oe wee 44.59 y oo 

Total length of train: 
Coaches... eos 880 ft. 
Engine and tender 54 ,, 
Total ... 934 ,, 





THE INSTITUTION OF CIVIL ENGINEERS. 

THE opening meeting of the seventy-fourth session was 
held on Tuesday, November 10, and was very fully 
attended. 

Mr. George Berkley, the President, occupied the chair 
for the first time since his election, and delivered an 
inaugural address. He stated that his object would be 
to trace the advance of engineering work in relation to 
social progress, but time would only admit of outline 
sketches. Referring to the prehistoric period, he said in 
various parts of Europe evidence existed that in that 
early age the efforts of man were directed towards the 
utilisation of the resources of Nature for the use and con- 
venience of man. To that period, which had been named 
the Stone Age, succeeded the Metallic Age, and here 
again the ancients became acquainted with metals beyond 
the reach of history. There was no reliable information 
as to the facilities and appliances at the disposal of the 
Egyptians when the Pyramids were built. On the 
gradual decay of the power of the Egyptians, their place 
as leaders of science was taken by the Greeks, whose 
attention was more immediately devoted to art and 
architecture than to engineering. When the Greek rule 
degenerated, the Romans, essentially a constructive race, 
came into power, and then engineering work and social 
advancement were seen hand in hand, until the Roman 
Empire became a victim to luxury, and to the more war- 
like character of barbarians. The effect of the aggrega- 
tion of the vast population of Rome nineteen hundred 
years ago, which was stated to have reached 1} million 
within the city, had had a marked effect on its sanitary 
work, as evidenced by its nine celebrated aqueducts and 
conduits by which water was conducted to the city. 

Since the fall of Rome, until within the last quarter of 
acentury, the city had been more or less in a state of 
decadence, during which time the greater part of the 
aqueducts and other works had been destroyed. The 
modern revival of works for the sanitary improvement 
of the city were then noticed, including the supply of 
water from the a ag grote to Tivoli, partly in masonry 
channels and partly in tunnels, and from Tivoli to Rome 
in cast-iron pipes to the extent of 51 million gallons a day. 
Then, again, the city was supplied with electric light. 
Rome had hitherto been subject to very injurious floods, 
and the sewage had been carried directly into the Tiber. 
To counteract these evils the course of the river was being 
straightened and itscapacity increased, and an intercepting 
sewer was being constructed for a length of several miles, 

The chief characteristics of more recent times, as affect- 
ing engineering work, were the development of commerce 
and the demand for more perfect sanitary conditions. The 
former might be approximately represented by the values 
of the imports and exports. These for Great Britain and 
Ireland amounted in 1800 to about 75,000,000/., while in 
1890 they were nearly 750,000,0002. As to the latter, con- 
fining his remarks to the metropolis, Mr. Berkley pointed 
out that the death rate had decreased from a mean of 
24.8 per 1000 during the decade ending 1850 to 22.5 in 
that ending in 1880, and to 21.4 in the year 1882, while 
during the past eight years it had averaged 19.52 per 1000. 
This continuous reduction might fairly be attributed in a 
great measure to engineering work. The decrease in the 
death rate might paren J be much larger if the repair or 
the replacement of defective drainage and imperfect venti- 
lation in old houses could be insured. A copious and 
constant supply of pure water at high pressure, being of 
primary importance for health and comfort, should re- 
ceive early attention on behalf of the inhabitants of the 
metropolis. 

Attention was directed to the invention of type-printing 
and its influence on civilisation, to the successive develop- 
ment of the steam engine, and to investigations for the 
more accurate and minute subdivisions of time. To the 
marine chronometer of John Harrison might, without 
doubt, be attributed in some degree better ocean 
navigation, by which the increase in the number of ships 
engaged in commerce in the eighteenth and the nineteenth 
centuries had been rendered possible. The progress in 
shipbuilding was then referred to, and the successive 
steps by which higher speed and greater economy in the 
propelling machinery were introduced. These improve- 
ments had facilitated the building and navigation of the 
large steamers which now crossed the Atlantic in less than 
6 days, instead of about 144 days asin 1840. The great in- 
crease in the number and in the size of ships had directed 
attention to the construction of suitable harbours and of 
lighthouses—of which several illustrations were given. 
Inland navigation by the improvement of rivers and by 
the formation of canals, including ship canals, next 
received attention, and in regard to the Suez Canal, 
opened in 1869, it was stated that in 1888 the average 
time occupied in passing through the canal by vessels 
not using electric light was nearly 38 hours, whilst 
vessels using electric light passed through in 224 hours, 
thus saving 40 per cent. of time, and increasing the 
carrying capacity of the cana}. In 1890, 3389 vessels, of 
which 2522 were English, passed through the canal, and 
2832 at night with the aid of electric light. The average 
length of the passage was 24 hours, or without stoppages, 
18 hours, representing a saving of more than 24 hours 
since 1889. In this section of the address, reference was 
made to the Manchester Ship Canal, a'though not yet 








finished, and details were given of some of the more 
important works. Canada and the United States had 
presented great opportunities for the engineer, in the 
deepening of rivers and in the formation of canals, of 
which particulars were fnrnished. The idea of establish- 
ing a waterway across the American isthmus was then 
alluded to, and attention was directed to the route pro- 
posed to be taken by the Nicaragua Canal, between 
Greytown on the Atlantic, and Brito on the Pacific. The 
Ship Railway, now being constructed to connect the 
Bay of Fundy with the Gulf of St. Lawrence, next 
engaged attention. 

The progress of improvement on British, European, 
and colonial railways had been so frequently discussed 
at the Institution that they received only casual notice. 
The railways of India conformed generally to the type 
of British railways, except perhaps in regard to the 
sleepers, for although timber was abundant in India it 
was not durable for the purpose indicated. Accordingly, 
for many a cast-iron and steel sleepers had been 
adopted. On the Great Indian Peninsula Railway there 
were 2,600,000 pairs of cast-iron sleepers, as compared 
with 848,000 wooden sleepers. The average life of iron 
sleepers during eighteen years seemed to prove that they 
would last sixty years, or six times longer than wooden 
sleepers, and that their use ——— their first cost was 
greater) would prove economical. From the Administra- 
tion Report on the railways of India for 1890-1, it ap- 
peared that 10,900 miles on the standard gauge of 
5 ft. 6 in. were either made or had been sanctioned, and 
that there were nearly 7500 miles of the metre gauge. 
The most noticeable feature on railways in all countries 
had been the necessity for greatly increasing the strength 
of bridges and other works of art, and especially the 
permanent way, in consequence of the greater weight of 
engines and rolling stock. The question of gauge elicited 
the opinion that this should be well considered for every 
country in the first instance, as only for the most im- 
portant reasons should a second gauge be adopted, and 
then only as feeders to main lines. Thirty years ago it 
had been thought that the works on Indian railways 
were too substantial, and that the system previously in 
vogue in the United States should have been followed. 
Mr. Berkley, however, was of opinion that it was for- 
tunate this suggestion had not been acted upon, for scon 
afterwards the temporary character of the American 
works had become apparent, and a more substantial 
system of construction was resorted to. 

Only a few years ago, the production of pig iron in the 
United States was not one-fourth of that made in this 
country, whereas, at present, the output exceeded by 
2,000,000 tons that of Great Britain. The most conspicuous 
difference between the two countries was the output from 
one blast furnace. In Great Britain this did not seem to 
exceed 750 tons in the week, whereas in America it had in 
cases reached 2000 tons. This probably arose from the 
quality of the ore smelted, as well as from the higher 
temperature and the greater pressure of the blast em- 
ployed. In the States, about 10,000,000 tons of iron 
were produced annually, which was wholly used within 
the country, and was larger per head of population 
(300 lb.) than in any other part of the world. 

Some of the bridges constructed in the United States 
then came under review, the most important, both on 
account of magnitude and of typical character, being the 
St. Louis bridge over the Mississippi, the Brooklyn Sus- 

nsion, and the Washington over the Harlem River at 

ew York. and the cantilever railway structure at Nia- 
gara. Here reference was made to the proposed utilisa- 
tion of a part of the water-power from the Niagara Falls, 
for which a company had been formed in 1886, and a 
charter had been received. 

The progress in telegraphy, telephony, electric lighting, 
and the electric transmission of power was next dealt 
with, and the experience acquired by the authorities of 
the General Post Office was cited. lt appeared that by 
the multiplex system of working six messages could be 
sent along a single wire instantaneously in each direction 
The length of conducting wires laid in England for public 
telegraphic purposes was 174,633 miles, and the number 
of instruments was 13,740. In London 5? million mes- 
sages, and in Great Britain 664 million messages were re- 
ceived in 1890. Speech had been maintained with perfect 
clearness by telephone between London and Paris, a dis- 
tance of 311 miles. The production of electromotive 
force was then noticed, especially the transformation of 
electric into mechanical energy, by making the dynamo 
serve as a power-receiving as well as a power-givip 
machine. Since 1888, the usefulness of the dynamo an 
motor had been further developed, chiefly by the means 
taken to reduce losses of energy—by friction, and by eddy 
currents and magnetic leakage, as well as to avoid spark- 
ing. ' For the illumination of streets in this country 
electric light might hereafter become more general. The 
length of electric rail or tramways worked in England 
only extended to 264 miles, its most perfect application 
being, perhaps, that of the City and South London Rail- 
way. Another use of electricity was the connection of 
many parts of the world by submarine cables, of which 
about 48,600 miles had been laid. Electricity had been 
successfully applied to lighting, haulage, drilling and 
ne in mines, both in England and in America, 
and for welding metals—a process which was steadily on 
the increase. ; 

In conclusion, Mr. Berkley observed that the require- 
ments of mankind wereever-increasing, and that scientific 
knowledge was advancing by rapid strides. It only re- 
mained for the engineer to utilise this knowledge to main- 
tain a sound position for the profession. To this end it 
might be hoped that representative members would devote 
some of their time and talent, by which the ——< 
the Institution would be maintained, its usefulness in- 
creased, and its best interests promoted, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a weak tone in 
the market last Thursday, and only a small amount of 
business was done in warrant iron. Scotch was asked for 
at 47s. per ton, and afterwards at 47s. 14d, but there 
were no sellers at less than 48s. per ton. For Cleveland 
iron 4d. less per ton was paid, and hematite iron receded 
1d. per ton. At the close the settlement prices were— 
Scotch iron, 47s. 14d. per ton; Cleveland, 38s. 9d. ; hema- 
tite iron, 48s. 74d. per ton. There was some interest 
created in iron circles on Thursday in regard to Scotch 
warrant iron and by the new move of the syndicate of 
holders. Up till Thursday week lots of from 500 to 1500 
tons were changing hands on cash terms almost daily, but 
afterwards for at least a week not a single transaction 
took p'ace in Scotch warrant iron. Buyers offered 
from 47s. per ton early in the week, then they went up to 
47s. 9d. without securing a single lot. Sellers offered at 
48s. on Wednesday, but next day buyers came down to 
47s. and 47s. 14d. per ton. On Friday forenoon 
a buyer offered 47s. 6d., while holders raised their 
quotations to 50s. per ton, which seemed very like 
trying to corner some “bears,” who were supposed 
to have contracts falling due before the close of the 
year. Cleveland iron, after being 1d. per ton up, 
closed only 4d. over Thursday’s finish, while hematite 
iron, after meeting with an advance of 14d. per ton, closed 
as on the preceding day. The settlement prices were— 
Scotch iron, 47s. 9d. per ton ; Cleveland, 38s. 9d. ; hema- 
tite iron, 48s. 74d. per ton. A very depressed feeling 
characterised the market on Monday, in sympathy with 
the dulness in the stock market and the financial diffi- 
culties on the Continent. In addition the Board of 
Trade returns as to shipments were considered unfavour- 
able to the iron trade. Scotch iron was asked for at 
47s. 3d. per ton, which was 6d. under the price offered on 
Friday, but sellers were asking 1s. 9d. per ton more—49s., 
or 9d. above the closing price of hematite iron. Again 
no business was done in Scotch iron. A large amount 
of business was done in hematite iron at lower prices, and 
the close showed a decline of 44d. per ton. Cleveland 
iron was also active, but closed 34d. per ton down on the 
day. At the close the settlement prices were—Scotch 
iron, 47s. 3d. per ton; Cleveland, 38s. 6d.; hematite 
iron, 48s. 3d. per ton. Some fixed transactions in Scotch 
iron were reported yesterday, one lot being sold at 
47s. 44d. per ton, and another at 47s. 6d., each one month. 
Cleveland was steady. Hematite iron was freely dealt 
in, and was very flat at the last, at 48s. 24d. per ton cash 
sellers. The closing settlement prices were—Scotch 
iron, 47s. 6d. per ton ; Cleveland, 38s. 6d. ; hematite iron, 
48s. 14d. perton. After a somewhat flat opening to-day, 
themarketimproved a shade, but the operationsin the fore- 
noon were wiews special feature. Very little business was 
out through in the afternoon. For a time Cleveland and 
ematite iron were in demand, but towards the close they 
eased off. The settlement prices at the close were— 
Scotch iron, 47s. 44d. per ton; Cleveland, 38s. 74d.; 
hematite iron, 48s. 3d. per ton. The following are a few 
of the prices of special brands of makers’ iron: Gart- 
sherrie, Summerlee, and Langloan No. 1, 56s.6d_per ton; 
Calder, 57s.; Coltness, 57s. 6d.; Glengarnock (shipped at 
Ardrossan), 56s. 6d.; Shotts (shipped at Leith), 58s. 6d.; 
Carron (shipped at Gomme 59s. per ton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 6536 tons, as compared with 5030 tons in the 
corresponding week of last year. They included 350 
tons for the United States, 880 tons for Australia, 723 
tons for Germany, 378 tons for Holland, smaller quan- 
tities for other countries, and 3620 tons coastwise. There 
are still 76 blast furnaces in actual operation, against six 
at this time last year. Twenty of them are working on 
hematite ironstone, five are making basic iron, and the 
remainder are making ordinary iron. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 499,709 tons yesterday afternoon, as compared 
with 499,431 tons yesterday week, thus showing for the 
past week an increase amounting to 278 tons. 


Nickel Ore Imports at the Clyde.—Two ships arrived in 
the Clyde from Tchio, New Caledonia, with 29134 tons of 
nickel ore for the Nickel Company’s works at Kirkin- 
tilloch during October, being an increase of 15024 tons 
over the import in October last year. For the ten months 
of this year the import, 27,888 tons, shows an increase of 
15,310 tons, or more than double the imports during the 
same period last year. Five years ago the import of this 
ore for twelve months amounted to only 3348 tons, but 
then its uses in combination with steel were only in a 
primitive state. 


Finished Iron and Steel.--There is a considerable 
amount of activity in almost every one of the works 
engaged in the manufacture of malleable iron and steel, 
and there is a fair quantity of new work coming to hand. 
As they are so well employed for months forward, makers 
are somewhat firm in their quotations. For the lower 
grades of common bar iron up to 5/. 17s. 6d. per ton is 
quoted, and even 6. per ton is mentioned ; second grade 
bars are fetching 6/. 2s. 6d. per ton, and the highest grade 
6/. 58, per ton; while the best bars are ranging from 
61. 7s. 6d. to 6. 15s. per ton. and sheets run up to 
GI. 12s, 6d., all less the usual discount of 5 per cent. 
Large quantities of steel are being turned out, and the 
prices remain steady, angle bars at 5/. 17s. 6d. to 61. per 
ton, ship-plates at 6. 10s. to 6/. 12s. 6d., bars at 61. 15s., 
and boiler plates at 7/. to 7/. 2s. 6d. per ton. 


New Shipbuilding Contracts.—Messrs. William Denny 
and Brothers, Dumbarton, have contracted with the 
Belgian Government for the construction of a large 
dle steamer for their mail service between Ostend and 
over. This vessel will be larger and faster than the 





Princess Henrietta and Princess Josephine, constructed 
by Messrs. Denny and Brothers for the same service about 
three years ago, and which have given so much satisfac- 
tion to the Belgian Government and to the travelling 

ublic. When completed this vessel will not only be the 
argest but the fastest and best appointed steamer in the 
Channel service. It is said that the Société Cockerill, of 
Seraing, have been intrusted with the construction of a 
similar vessel. The Irvine Shipbuilding Company have 
contracted with Messrs. M‘Farlane and Co., Glasgow, to 
build a steamer for their West of Scotland coasting 
trade. She is to be 135 ft. long, 22 ft. broad, and will be 
engined by Messrs. Muir and Houston, Glasgow. 


Institution of Engineers and Shipbuilders.—The open- 
ing meeting of the Graduates’ Section of the Institution 
of Engineers and Shipbuilders in Scotland took place last 
night in the Institution Rooms, Bath-street. r. John 
Sharp, Whitworth scholar, president of the section, occu- 
pied the chair. The silver medal awarded for the best 
paper read by a graduate during last session was pre- 
sented to Mr. William C. Borrowman, Whitworth 
scholar, for his paper on ‘‘ Considerations Affecting the 
Power and Design of Marine Machinery.” The first 
paper this session was contributed by the president, 
under the title of ‘‘Some Remarks on Steam Engine 
Governors.” The author, in the first place, investigated 
the principles which underlie the design of governors, 
and afterwards described some of the more common 
forms. Some sample governors were also exhibited and 
described. In the course of a discussion which followed 
some of’ the advantages and disadvantages of various 
forms of governors and valve-regulating gears were con- 
sidered. The speakers were Messrs. M. rown, 
Rudd, Borrowman, and Ferguson, and there was a large 
attendance of members. 


Glasgow Chamber of Commerce and the Columbian World’s 
Fair.—At Monday’s meeting of the Glasgow Chamber of 
Commerce a letter was submitted from the secretary of the 
Society of Arts, London, in which it was suggested that 
the Chamber would consent to act as a local committee 
for Glasgow and neighbourhood for the purposes of the 
Chicago Exhibition of 1893. A prominent member of the 
Chamber, referring to the letter, said that whilst the 
— amongst the directors would be to render every 
possible assistance to the Exhibition authorities in the 
furtherance of so laudable a scheme as an exhibition, at 
the same time he could hardly imagine that they would 
see their way to constitute themselves a local committee. 
He made some other remarks on the subject, but nothing 
was done in the matter, which is scarcely creditable to a 
great commercial community, whose business connections 
with the United States, more especially Chicago itself, 
are on a most extensive scale. 


Royal Scottish Society of Arts.—The first meeting of the 
new session of this society was held in Edinburgh on 
Monday evening. The chair was taken by the Right 
Hon. Lord Kingsburgh, president, who in opening the 
proceedings recounted some of the things which had come 
to his notice on the occasion of a visit to the Electrical 
Exhibition at Frankfort. Mr. Alexander Leslie was 
elected president of the society in succession, to Lord 
Kingsburgh, and other office-bearers were appointed. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Miners and their Wages.—A meeting of miners of 
the Butterley Companv has been held to hear a report of 
the deputation recently appointed to wait on Mr. F. C. 
Corfield, general manager. The object the deputation had 
in view was to ask for an advance of 3d. per ton on charter 
pen. or in accordance with the new price list. Mr. 

arvey said the men’s claim was based upon the fact that 
the prices paid by the Butterley Company were less than 
those paid in the district and for the same kind of coal. 
The reasons assigned for this state of things were that in 
depressed times there had been indirect reductions in 
wages, and the prices paid for work done were not equal 
to those in the district. In giving his report Mr. Harvey 
said that the prices paid at Shirland, Moorwood, and 
Alfreton Collieries, where the same bed of coal was being 
worked as by the Ripley men, were considerably higher 
than those paid by the Butterley Company. Mr. Corfield 
has reported that he will give the case his careful con- 
sideration. 


Another Blow to Sheffield.—File and steelmakers who 
do business with Portugal are becoming alarmed at the 
new tariff proposal. On files it is proposed to raise the 
duty to about 25 per cent. or nearly 3d. per pound weight, 
and it is also stated that the Portuguese are about to 
augment very heavily the duty on steel. It is hoped 
that these proposals will be considerably modified. The 
duties proposed to be levied are very much higher than 
the previous impost, and if carried into operation must 
prejudice greatly the Sheffield trades. 


The Heavy Trades.—There has been little change in 
trade during the week. The local iron market is still 
very dull, consumers contenting themselves with buying 
to meet current requirements. Transactions are on the 
basis of from 58s. to 60s. for hematite, 47s. to 48s. for 
Derbyshire foundry, and 44s. 6d. to 45s. for forge. Pur- 
chases, however, are made on special terms as between 
buyer and seller according to quantity required. Lead- 
ing manufacturers of Bessemer steel are fairly well off 
for orders, large quantities being used in the local trades. 


Engineering Tradcs.—For some time past there has 
been a depression in foundry work observable not only in 
Leeds, but also throughout the whole of the South York- 
shire district. There is now a reaction, a number of hands 
having been taken on by the leading firms. Many hun- 
dreds of mechanics are.engaged in Sheffield in the turning 





out of steel projectiles and finishing of armour-plates. 
There is no labour dispute in any of the mechanical trades, 
and with both coke and coal in abundant supply, it is 
believed business throughout the heavy departments will 
be sustained until well into the new year. Contracts 
for railway material are being placed on the following 
basis : Engine tyres, 12/. 10s. and upwards ; springs, 10/. ; 
carriage and wagon tyres, 10/. 2s. 6d. ; axles, 6/. 10s. per 
ton. It is very probable that before the end of the month 
these quotations will beincreased. In the Bessemer trade, 
where requirements are made for the above work, 6/. is 
obtained for billets, and 7s. 6d. per ton above that figure 
is procurable for Siemens, either in slab or ingot. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was by no 
means a numerous attendance on ’Change, the tone of the 
market was anything but cheerful, and very little iron 
changed hands. Buyers did not care about doing busi- 
ness, regarding prospects for the future as gloomy, and 
several of them opining that by holding off for a while 
iron would be obtainable on easier terms than at present. 
It was reported that the first thing in the day a transac- 
tion occurred at 38s. 103d. for early f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron, but when news arrived 
from Glasgow reporting unfavourably of affairs in the 
Scotch centre, the Cleveland market became de- 
pressed, and though some merchants were rather 
anxious to dispose of the ruling quality at 38s. 9d., 
they failed to find purchasers. Tes were a few 
inquiries for the lower qualities, but only a small 
business was done. No. 4 foundry was quoted at 38s., and 
grey forge 36s. 9d., but buyers as a rule only offered 
36s. 6d. for the latter quality, and one or two of them re- 
— being able to purchase at that price. Middles- 

rough warrants were 38s. 6d. cash buyers, but the quota- 
tion was nominal. To-day the market was steady, and 
somewhat firmer than yesterday, though prices were 
hardly quotably altered. Only a small amount of busi- 
ness was done. A few luts of No. 3 Cleveland were sold 
at 38s. 9d. Middlesbrough warrants closed 38s. 74d. 
cash buyers, but few if any transactions in them were 
recorded. The hematite pig iron trade continues in a 
fairly satisfactory state. A good deal is being produced, 
and the quotations for east coast brands is maintained, it 
being difficult to secure mixed numbers under 50s. per 
ton. For delivery ahead, however, 49s. would readily be 
taken. A fair business is reported in Spanish ore, but 
prices do not improve. Rubio is still 18s. 3d. ex-ship Tees. 


Manufactured Iron and Steel.—Little news can this 
week be reported of these two important branches of the 
staple industry. Although most of the works in the 
north keep busy, several firms must by now have got just 
about through their orders. A few small contracts are 
now and again being entered into but there is no mention 
made of orders of any size being placed just now. 
Quotations are be so firm as they were a week ago, 
and baa, nearly all the producers ask the same rates as 
when we last reported most of them would accept a trifle 
less rather than lose an order. Common iron bars are 
51. 128. 6d. ; best bars, 67. ; iron ship-plates, 5/. 12s. 6d. ; 
steel ship-plates, 6/.; iron ship angles, 5/. 7s. 6d.; and 
steel ship angles, 5/. 17s. 6d., all less the usual 24 per cent. 
discount for cash. The steel rail trade is quiet, and orders 
are difficult to secure. Heavy sections are still 4/. 2s. 6d. 
net at the works, and in some cases 4/. 5s. has been asked. 


Messrs. Dorman, Long, and Co.—A day or two ago the 
directors of this company, whose works are at Middles- 
brough, issued their annual report and balance-sheet, 
which shows the gross profits for the year ending Sep- 
tember 30 last to have been 56,977/. 13s. 7d., and a balance 
from last year of 5805/. 14s. 1d., making a total of 
62,7831. 78. 8d. The directors propose to apply the money 
as follows: Interest on debentures 8500/., interim divi- 
dend of 2s. 6d. per share paid May 1 last 8750/., and a 
further dividend of 5s. per se 17,500/., making a total of 
26,2501. ; directors’ fees, including managing directors, 
5000/7. ; income tax, 11982. 17s. 6d.; writing off for de- 

reciation, 10,0007. ; adding to reserve fund, 10.000/. ; 

alance to be carried forward to next year 1834/. 10s. 2d. 
The report goes on to say that owing to the financial 
difficulties in South America and to the consequent 
cancelment of some remunerative contracts, and the post- 
ponement of several others, the result of the year’s work- 
ing had not fully realised the anticipations of thedirectors, 
but they were ms Fae to report that the works were now 
fully employed on orders of a satisfactory character. The 
directors for some time}had ‘under consideration the 
more profitable employment of their surplus capital, and 
had decided to put down more steel furnaces and other 
machinery to increase the output and reduce the cost. 


The Fuel Trade.—Fuel keeps steady. Good blast fur- 
nace coke is 14s. per ton delivered here. 


Hanpy Lists or Tecunicat Literature —Part. IV. 
of this valuable series has reached us. It deals with 
mines and mining, assaying, metallurgy, analytical 
chemistry, minerals and mineralogy, geo ogy and pa- 
leontology. Considerable improvements have been 
made in the arrangement of the lists; in some cases 
special editorial notes and tables of contents of works 
have been added ; ashort list of German books has been 

iven. The compilation seems very complete, and should 

e in all libraries, and in the hands of those who wish to 
keep themselves au courant with the literature of mining. 
The list can be obtained from Mr. H. E. Hafercorn, 1015, 
North-street, Milwaukee, Wisconsin, U.S., and from 
Messrs. Gay and Bird, 15, King William-street, Strand, 
London. The price is 1.25 dollars, 
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Concrete,” by Mr. William Smith, M. Inst. C.E. (of Aberdeen). 
November 24th.—Discussion on the above papers. At a subse- 
quent meeting the following paper will be taken: ‘‘ The Sale of 
Water by Measure in Berlin,” by Mr. Henry Gill, M. Inst. C.E. 
Students’ meeting, Friday, November 13th, at 7.30 p.m. Papers 
to be read: 1. ‘‘ Description of the Works on the Barking and 
Pitsea Extension Railway,” by Mr. Henry E. Stilgoe, Stud. Inst. 
C.E. 2. ‘*Rail-Pile Bridges in Ceylon,” by Mr. Harry Bucknall, 
Stud. Inst. C.E. Mr. William Shelford, Member of Council, in 
the chair. Students’ visit, Thursday, November 19th, at 2 p.m. 
The works of Messrs. Samuda Brothers, engineers and iron ship- 
builders, Isle of Dogs, Poplar, E. 

THE MANCHESTER ASSOCIATION OF ENGINEERS. — Saturday, No- 
vember 14th, at the Grand Hotel, Manchester, at 7 p.m., when 
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1889, to December, 1890,” by Mr. Frank Russell, F.R. Met. Soc. 

CLEVELAND INSTITUTION OF ENGINEERS.—In the Hall of the Literary 
and Philosophical Society, Corporation-road, Middlesbrough, on 
Monday evening, November 16th, at 7.30 p.m. precisely. Paper 
on ** The Priestman Oil Engine,” by Mr. M. B. Mountain, M.E., 
and E.E., Glasgow. 

Cuemicat Society, BuRLINGTON HovusE, Lonpox, W.—Thursday, 
November 19th, at 8 p.m. ‘On Colour Photometry,” by Captain 
W. de W. Abney, F.R.S. 

PuysicaL Sooirty.—November 20th, ‘‘ A New Theory Concern- 
ing the Constitution of Matter,” by Dr. C. V. Baston. 
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THE RECENT MOVEMENT OF WAGES 
AND WORKING HOURS. 


THE conditions of Continental competition, as 
regards the rates of wages paid in different leading 
industries, and the hours of labour worked, are 
now attracting more attention than at any former 
time. During the present recess, there has hardly 
been a political speech made by a prominent poli- 
tician that has not more or less dealt with the 
subject, and increased notice is being taken of the 
proceedings of the Royal Commission on Labour and 
of the various utterances of labour leaders on the 
question of the day. Under these circumstances 
it is interesting to compare the conditions of labour 
in mines and factories in this country with those 
paid abroad, and especiallyin Belgium and Germany, 
which are our principal industrial competitors. 
This is a duty that is all the more incumbent upon 
us that the staple industries of Great Britain have 
this year been showing a considerable decline, and 
more particularly in reference to our foreign trade, 
while Germany has been advancing with long and 
rapid strides. The iron trade has been specially 
singled out for this movement, although it is diffi- 
cult, on the face of it, to see why England should 
fall behind Germany in the neutral markets of the 
world. 

The municipality of Berlin made a census of the 
wages paid in the principal industries of that city 
in September, 1888, which is of considerable value, 
inasmuch as it appears to have been carried out 
with care and discretion. The return showed that 
the great majority of the skilled artisans of the 
German capital received from 20s. to 22s. 6d. per 
week as time wages, this category including work- 
ing machinists, watchmakers, bookbinders, hatters, 
plumbers, zinc-workers, masons, &c., but a con- 
siderable number of trades, including tailors, 
saddlers, brushmakers, upholsterers, and cigar- 
makers, only earned from 17s. 6d. to 20s. per week. 
About a dozen trades, including smiths, pianoforte 
makers, painters, tapestry workers, engravers, and 
gold beaters—representing a higher grade of skilled 
labour—earned from 22s. 6d. to 25s. per week, 
while a few others, who are more like artists than 
artisans, such as lithographers and photographers, 
received from 25s. to 27s. 6d. Only two classes— 
engravers on stone and stereotypers—were set down 
as receiving over 30s. per week, but this average 
was still under 35s. It is hardly necessary to 
remark that these rates compare very unfavourably 
with the rates paid in the British metropolis, or 
indeed in any one of the great towns of England. 

Returns of wages compiled by the municipality 
of Berlin showed the following average per week 
for July, 1881, and September, 1888 : 





In a few cases there have been reductions over 
the same interval, but generally the tendency has 
been in the direction of a substantial advance. 

Since 1888, there has beena tendency to further 
improvement, not only in Berlin, but all over 
Prussia, and in several other parts of Germany, 
while the wages have still more largely increased, 
if the shortening of the hours of labour are taken 
into account. The present rates are about 21s. to 
23s. per week for artisan labour of the ordinary 
every-day description, which is fully 10s. per week 
below the average of the same description of labour 
in London. 

The returns compiled by the municipal authorities 
of Berlin show that the average wages earned by 
journeymen employés in different leading trades 
and occupations in that city in September, 1888, 
were as under : 








| | Per Cent. 
eos | By Time. | By Piece. | Higher by 
| | Piece. 
se <€ s. dd. 
Sadler “ Si e 21 6 2 2 | 40 
Smith.. <a ee as 22 9 27 10 41 
Locksmith .. ee ‘< 21 10 2510 | 54 
Bookbinder .. és eal 20 3 25 0 30 
Tapestry worker .. aa 24 4 30 0 | 53 
Joiner ad a wa 21 4 2 5 | 37 
Tailor.. ee “e ae} 18 0 17 0 
Shoemaker 15 0 13 0 | 
House-painter ee 2 2 40 0 | 46 


It would appear that piecework in Berlin gene- 
rally yields a much higher weekly average wage 
than timework, notwithstanding which, however, 
there is a deep prejudice against it on the part of 
the German working men’s associations, mainly 
because it is alleged to be much more exhausting 
than daily or weekly labour, and if the unions can 
manage it, timework is likely to be more and more 
the order of the day. 

A Foreign Office report issued within the last 
few days shows that between 1882 and 1889 the 
wages paid in the engineering and stone and earth 
trades of Frankfort, which may be taken as typical 
of Prussia generally, were as under : 








tii 1882 1889. 

Engineering Trades : | s. d. s. d. | s. d. 8. d. 
Locksmiths p3 AP | 157 to 21 34 | 130 to 330 
Turners ° ee ae --| 150 , 190 130 ,, 300 
Blacksmiths au aa --| 16 93 ,, 177 168 ,, 270 
Patternmakers .. ae --| 180 , 193 150 ,, 380 
Moulders and founders .. 178 ,, 1864 |157 ,, 300 
Brassfounders ee PP ieee « [me . eo 
Labourers .. aa ‘a os) 390 ~ O06 1 ROC w WS 

Stone and Earth Industries : 
Briquettemakers .. eo} OF 4, 186 | 180 ,, 60 
Brickmakers 136 , 150 | 150 ,, 240 
Casters =< e “a 140 ,, 150 | 120 ,, 2894 
Labourers .. 4s on $64. O96: 79 «2S 
Glassblowers “a 200 ,, 200 | 240 ,, 380 
Assistants .. aa --| 1024 ,, 120 | 106 ,, 166 
Tile carriers .. .. «..| 46 4, 120 | 60 4, 150 
| 


Here there has been a substantial increase 
almost all along the line, the upper limit having 
generally been increased much more than the lower 
limit has been reduced. The wages per hour have 
been advanced fully as much as, and in many cases 
more than, the wages per week, but in Frankfort 
the hours of labour have not much altered in the 
interval, the average being ten to eleven hours per 
day for all the heavy trades for artisan labour. 
Employers of labour in Germany are seriously 
alarmed by the Continental demands for higher 
wages and shorter hours, and a suspension of in- 
dustrial establishments is threatened. From this 
it would be safe to infer that the increase of exports 
from Germany during the present year is not due 
to any cheapening of the cost of production, and 
that the likelihood is that much of the manufactured 
material exported has been sold at little or no 
profit, and probably at a loss. Manifestly, this 
sort of thing, if it exists, cannot be continued ad 
infinitum. 

Belgium is only a small country, but it has this 
advantage over Germany, as, indeed, any other 
western nation, that its population has for genera- 
tions been inured to work laboriously for a very 
small rate of pay in a number of industries that 
are more or less peculiar to Great Britain, and 
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hence, relatively to population, it does a larger 
export trade than any other country. 

he Annuaire Statistique de la Belgique for 1890 
has two tables that are very interesting, the first 
showing the total numbers employed in different 
leading industries, and the proportions thereof 
receiving different rates of wages for 1846, and the 
second showing corresponding information for the 
year 1880. It appears that in 1846, there were 
35,847 workers over sixteen years of age, employed 
inthe Belgian coal industry, of whom about 16,000, 
or nearly 50 per cent., earned from 2 to 3 francs 
daily, while over 17,000, or about another half of 
the whole, only earned between 1 and 2 francs. 
Not much over 1000 earned above 3 francs daily. 
Out of a total of 248,000 workers over the age of 
sixteen employed in the principal industries, 
85,000, or 34 per cent., earned less than 1 franc per 
day, while 119,000, or 48 per cent. of the whole 
earned between 1 and 2 francs daily. Less than 
3 per cent. of the whole earned over 3 francs daily, 
and these were almost wholly engaged in mining 
and metallurgical works. Of the total of 248,000 
employés over sixteen years in 1846, about 41,000, 
or 17 per cent., were women. There were at the 
same time 30,000 girls employed out of a total of 
66,300 under sixteen years of age, being 45 per 
cent. of the whole. 

In the interval between 1846 and 1880, this con- 
dition of industrial affairs had much improved. Out 
of a total of 384,000 workers tabulated, 63,000 
were under sixteen years of age, and 24,700 (in- 
cluded in the63,000) were underfourteen years, while 
15,500 were girls under both categories; of the em- 
ployés over sixteen years of age, numbering a total 
of 321,000, only 38,000, or rather under 12 per 
cent., were women. The daily earnings had mean- 
while considerably improved. Only about 21,000 
earned less than 2 francs, and of that number more 

han one-half was engaged in textile industry. 
About 108,000, or 28 per cent., were receiving from 
2 to 3 francs, and 160,000, or about 42 per cent., 
were earning from 3 to 4 francs. The materials 
for a comparison of the hours of labour are not so 
abundant as could be wished, but in 1880, the hours 
worked appear to have been as under. Out of a total 
of 384,000 workers : 
8,607 worked less than 9 hours. 

173,000 » from 9 to 11 hours. 

188,000 eet »,» 11 to 12 hours 

14,000 »» more than 12 hours. 

Corresponding returns are not available for later 
years, but neither the rates of wages nor the hours 
of labour have much changed in the interval, and 
it may be taken that 11 to 12 hours per day are 
still worked by the great majority. Over the last 
five years there has been a slight improvement in 
daily rates at iron and steel works, as is shown 
below : 


Statement showing the Average Daily Earnings of Em- 
ployés at Blast Furnaces, Finished Iron, and Steel 
Works in Belgium 1885 to 1889. 


Blast Finished Iron | Steel Works. 








Year, Furnaces. Works, 

francs | franc3 francs 
1835 2.69 2.96 3.28 
1886 2.63 2.76 | 3.30 
1887 2.67 2.97 | 3.34 
1888 2.67 3.06 | 3.24 
1889 2.77 3.31 3.37 


These rates are, of course, the average of all 
classes, so that if the wages paid to young persons 
are eliminated, the rates for adult labour would be 
considerablyraised. But the average of ironmaking 
labour, even so, is much under that paid in Eng- 
land, and even falls considerably below the average 
recorded for Germany. It is this, and probably 
this alone, that gives to the Belgian iron trade 
such a hold as it has on neutral markets, in compe- 
tition with our own and other countries that are 
more richly dowered with natural -esources. 

So far as France is concerned, the average wages 
wee have greatly increased during recent years. 

3etween 1853 and 1884 the average wages paid in 

twenty leading industries had increased by 53 per 
cent. in Paris, and by 65 per cent. in the provinces. 
In the same interval, however, the cost of living 
had been so largely increased that it is doubtful 
whether the advance was attended with any real 
gain to the workers. The United Kingdom has 
been almost the only country that has shown of 
late years the conjunction of increased wages, or 
reduced hours of labour, and a lower range of prices 
for all necessary commodities. 


ELECTRIC TRAMWAYS. 


In this country we have very little practical ex- 
perience as to the cost of working electric tram- 
ways. There have been a few isolated experiments, 
but very few figures have been published, and 
these have not always been reliable. Until the 
opening of the Leeds tramway last week all the 
previous attempts, with one exception, had been 
with battery cars, which suffered under the dis- 
ability of carrying a heavy load of cells, that not 
only increased the expenses for traction, but also 
added greatly to the cost of maintenance. When 
we want to know the running expenses of an 
electric tramway we have to turn to America, 
where experience has been rapidly accumulating of 
late. There are now four hundred electric tram- 
ways in operation there, and some of them have been 
running sufficiently long to have gained some idea 
of what the bill for maintenance of plant is likely 
to be. Already seventy-five million dollars are 
invested in such enterprises, and 3009 miles are in 
operation, against 660 miles operated by cable, 
1918 miles by steam motors, and 5443 miles by 
animal power. Between November, 1890, and 
September, 1891, the number of horses employed 
on street lines decreased from 116,795 to 88,114, 
and if this rate should be maintained the horse will 
soon be superseded entirely. At the recent meet- 
ing of the American Street Railway Association, a 
paper was read by Mr. J. 8S. Badger, in which he 
gave a Table of operating expenses compiled from 
the records of twenty roads with overhead con- 
ductors. The length of these roads varied from 3 
to 51 miles ; the cars in daily operation numbered 
from 3 to 140 ; the daily mileage per car was be- 
tween 80 and 150, and the average daily mileage 
per car was 110. The following Table gives the 
highest and lowest expenses under the various 
héads, and also the means : 


Expenses per Car-Mile (Cents). 


Highest. Lowest. Average. 











Maintenance of road-bed and track, 1.86 10 54 
a 9 ine .. ae we +95 01 12 
a pe power plant, in- 

cluding — of engines, dy- 

namos, buildings, &c. .. es 86 05 36 
Cost of power, including fuel, wage: 

of engineers, firemen, dynamo 

tenders, oil, waste, water, an 

other supplies ee es 4.95 48 
Repairs of cars and motors. . ee, 5.24 9 
Transportation expenses, including 

wages of conductors, motor men, 

starters and switchmen, removal 

of snow and ice, accidents to 

persons and property, &c. os 9.47 2.74 | 4.98 
General expenses, including salaries 

of officers and clerks, office ex- 


1.96 
1.80 








enses, advertising, printing, | 
egal expenses, insurance, &c. .. 295 -79 1.26 
Total .. oe e. 22.99 7.8 11.02 


The very great diversity in the figures between 
the highest and the lowest shows that some lines 
must have had a very painful and costly experience. 
It curiously happens that the highest total for any 
road is 22.99 cents (11}d.), or just the sum of the 
separate highest items, whilst the lowest total of 
7.80 cents represents the working expenses of the 
most economical road. The average of all the 
twenty-two companies considered was 11.02 cents, 
a figure so small that we should like to know over 
what period the accounts extend for which it was ob- 
tained. At the same time the limited experience we 
have in Europe shows that there is nothing impos- 
sible in these figures if the machinery is of a kind 
to stand the many risks it has to run. At Bir- 
mingham cable trains are now being run at 6.33d. 
per car-mile, all charges included, or only .68d. 
beyond the average given in the Table. The cost 
of electric lines with overhead wires is now well 
known in America ; the road can be laid at 10001. 
a mile, exclusive of paving ; the overhead struc- 
ture costs from 500/. to 6001. a mile for single 
track with wood poles, and 7001. to 10001. for iron 
poles. Sixteen-feet cars are 6001. to 700l. each, 
fully equipped, and two are required per mile of 
road. For engines at the central station 15 to 20 
horse-power per car on the road must be provided, 
for which the cost is estimated at 16/. to 201. per 
horse-power to cover everything, except land and 
buildings. The total cost, therefore, of an electric 
tramway, excluding land, buildings, and paving, 
may be taken at 5100/. per mile, although fair roads 
have been built for less. 





The example of Leeds in adopting the overhead 





wire system cannot fail to be followed in a short 
time in other towns if the financial results are at all 
like those given above. No doubt the trolley wire 
with its posts and brackets is exceedingly ugly, but 
then many of our manufacturing towns are quite 
incapable of being rendered more unsightly than 
they are. In Lancashire and Yorkshire numerous 
towns have adopted steam locomotives in the 
streets, and it is difficult to conceive that anything 
can be more objectionable than they. Swift and 
certain transit for the inhabitant, and fair dividends 
to the shareholders, would reconcile both the corpo- 
rate bodies and the tramway companies to the 
introduction of the new system. If it can be 
shown that the working expenses can be reduced to 
54d., we shall expect to see a sudden and wide 
adoption of the electric system with overhead wires 
in the manufacturing and outlying parts, and with 
some system of underground conductors in the 
best streets. 








TECHNICAL EDUCATION IN 
SCOTLAND. 

Pustic interest in technical educaticn has, in 
Scotland, received a considerable stimulus from 
the advent of 48,0001. as the residue grant pro- 
vided for in the Local Taxation (Customs and 
Excise) Act, 1890. A strong committee, composed 
presumably of outstanding representatives of town 
and county councils, and educational experts, pro- 
fessional and amateur, is at present engaged: (1) in 
collecting information on the best means available 
for utilising this money; (2) in advising and aiding 
county councils in the distribution ; and (3) in seek- 
ing to amend the Technical Schools Act, 1887. This 
committee and these duties were arranged at a con- 
ference held a short time ago in Edinburgh under 
the presidency of Lord Elgin. When we note that 
at the date of that meeting ‘‘an aggregate sum of 
39,3641. 9s. 4d. had been accounted for,” and that 
only ‘‘ 8686. 10s. 8d. remained to be disposed of,” 
we are induced to admire in a kind of a way this 
truly magnificent example of ‘‘ Jeddart justice,” 
even although we regret sincerely that Scotch 
caution should have been, in this instance, so un- 
fortunate in its action. The mischief is not quite 
completed, and some solid advantages may yet be 
saved for education if the committee can get: 
their information and forward their advice 
before that which has already been allotted to 
educational purposes sets out for its destination on 
defined distributing routes. But already the daily 
papers carry information of final arrangements 
having been come to in several areas, and it would 
not be safe to predict that the fate of the 48,0001. 
will be quite free from a suspicion of feeble fritter- 
ing. The future need not be a repetition of the 
present, and, as additional money is bound to be 
forthcoming, the considerations and outcome of 
the Edinburgh conference should have no unim- 
portant effect on the prospects of technical educa- 
tion in Scotland. 

Accordingly, we turn to the utterances of Lord 
Elgin’s meeting with the desire of reaching some 
reasonable estimate of the character of the work 
which the members of that meeting hoped to 
carry on in the interests of the people of Scot- 
land. The result is disappointing, for from start 
to finish there are symptoms of uncertainty as 
to the ends to be kept in view, some confusion 
even regarding what was meant by technical edu- 
cation and pronounced disregard for the work 
that had already been done in that direction by 
school boards all over the country. It was unfortu- 
nate, perhaps, that Lord Elgin should have aimed 
at modifying Lord Hartington’s definition, which 
was to the effect that ‘‘ technical education was not 
an attempt to teach any special trade or branch of 
industry, but was a training of the eye and hand as 
well as the memory and the faculties of observa- 
tion,” by adding the limitation that technical educa- 
tion ‘‘had nothing to do with elementary educa- 
tion.” We do not take objection to this remark- 
able saying if it be understood that in order to 
secure for education generally as much national 
money as possible, it is a good thing to have fairly 
well-defined areas for the cultivation of which 
specific money claims can be made with some 
show of reasonableness, and that accordingly 
it is the policy of promoters, even although 
they agree with Lord Hartington, to stand firmly 
by ‘‘technical” as something uncommon, and 
insist that ‘‘they must establish classes in centres 
of population as pioneers of the movement.” But we 
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do enter a protest should the limitation be inter- 
preted to signify that there is necessarily a differ- 
ence in kind between the education of the ele- 
mentary school and that which Lord Hartington 
defines. This trouble is of course inseparable from 
the terribly unfortunate chance association of the 
adjective ‘‘ technical” with the noun ‘‘ education,” 
and all the more so in virtue of the fact that the 
majority of people are not quite clear in their ideas 
onthe meaning of ‘‘education”’ and on the func- 
tion of the teacher. There can be little doubt as 
to Lord Hartington’s view, but.such view gives no 
help if we want to mark out a special payment area. 
Yet if on consideration that view is justified, it isa 
little hazardous to run the risk of wrecking a sound 
principle merely to obtain a financial expedient. 
We feel that the drift of expression of the 
Edinburgh conference was carried past the vital pro- 
blems and diverted too much to surface pheno- 
mena. Thus there was an undoubtedly vigorous 
disregard of the claims of school boards as the 
natural and most promising agencies for the 
administration of this money, but this attitude, as 


we believe, arose not so much from a careful esti- 


mate of the great national work these bodies had 
been carrying on with success since 1872, as from 
the doubtful light in which Lord Elgin’s limitation 
had placed the subject before the meeting. Assum- 
ing then that the teaching of arts and industries is 
recognised, apart altogether from economic reasons, 
as not the thing to be aimed at in the new deve- 
lopment, there remains no alternative if the money 
is to be applied so as to be of general service to the 
community, but for county and town councils to 
extend and foster existing institutions and to 
acknowledge that in the school boards of Scotland 
they have tried an efficient machinery for the judi- 
cious management of supplementary education 
grants. 

Let us take the 1890 report of the Science and 
Art Department, and see if the statistics found 
there afford no commentary on the phrase which has 
appeared within the last fortnight, ‘‘they (the 
members of the conference) must establish classes 
in centres of population as pioneers of the move- 
ment.” The work done in connection with the 
Science and Art Department, be it remembered, 
is the very kind of work which must be encouraged, 
for such work goes far to supply not merely a strong 
foundation but most substantial first and second 
stories to the so-called ‘‘technical’’ education edifice, 
the plans for which are being prepared by the com- 
mittee. And this is what we findin Scotland: Total 
grant earned by pupils in science and art classes, 
20,9841. 11s. 9d. ; total number of pupils under 
instruction, 20,495. Deducting at most 6000). 
as having been earned by such special institu- 
tions as the Glasgow and West of Scotland 
Technical College, including Allan Glen’s School, 
of which the grant was 1310/. 4s., the Heriot Watt 
College, Edinburgh, with a grant of 826/. 8s., and 
classes under the direction of Young Men’s Chris- 
tian and other associations, we are left with over 
14,0001. as a fair proof that those directly associated 
with the so-called ‘‘ elementary ” schools have done 
good service in the cause which the residue grant 
can so powerfully encourage and advance. 

No doubt it might be urged that since this science 
and art teaching which has found acceptance with 
the people of Scotland was stimulated by a money 
grant desired exceedingly as a source of supple- 
mentary income by the teacher, and since this 
grant was earned by a payment on individual 
passes, grave abuses were likely to creep in. 
On this score, however, there is little reason 
for melancholy. It is but the other day that Pro- 
fessor Ramsay, of Glasgow University, informed 
Lord Lothian that one-half of the students came 
from elementary schools, and a passing reference 
to the honours lists establishes the conviction that 
the State-aided public schools of Scotland have done 
sound work in fitly training their pupils, and no 
insignificant work even in the field of academic 
scholarship. 

Having regard, therefore, not so much to the 
sum at present available as to future disbursements, 
we venture to think that there is no difficulty in 
coming to prudent conclusions as to the directions 
in which supplementary education grants might 
be distributed with general and decided profit to 
Scotland. The school boards of large cities, and 
combination boards in grouped districts, might 
with safety be intrusted with a large proportion of 
the funds, and it would be their business to 
develop the usefulness of their schools along lines 





as yet unworked or imperfectly worked under the 
code. Thus, school museums of natural objects, 
raw products, and finished articles should be more 
generally met with; apparatus for elementary 
science if judiciously selected and thoughtfully used 
can be made most potent in quickening thought ; 
and the essentials for systematised physical train- 
ing with and full facilities for carrying on efficiently 
this vital form of education must be arranged for. 
Science and art teaching in day and evening 
classes can be greatly improved by developing the 
appliances, increasing the teaching staff and en- 
couraging educational processes by minimising 
the ‘‘ payment on results” element in the teacher’s 
life. For boys in public schools there should 
be a free provision of that training which is 
to be found in manual instruction. This cannot 
be done without considerable outlay for accommo- 
dation, tools, and competent staff. Yet it is now 
fairly generally accepted among those who have 
considered the matter, that the advantage to be 
derived in a comparatively small time from such 
training is of exceptionally great value. Speaking 
on this subject recently in his presidential address 
at the Educational Institute at Glasgow, the head- 
master of Allan Glen’s School, Glasgow—perhaps 
the most pronounced type of the modern school for 
boys between the ages of 10 and 17—pointed out 
that public opinion was liable to fall into error on 
the meaning of ‘‘ manual training” by assuming 
that it was ‘‘a training in the use of tools,” and so 
forgetting the essential thing, viz., that it is ‘‘a 
training by means of the use of tools.” He put the 
matter in a nutshell at any rate in a single sentence 
when he said ‘‘ from the first stroke of the pencil 
in the drawing-room where the pupil faces his 
model, right through the exercises, in rough 
sketching, in plan and elevation drawing to scale 
in planing down to size, drawing off on the 
block, sawing, chiselling and fitting, there is a 
complete succession of personally controlled efforts 
and personally tested effects, in which many facul- 
ties of mind and body are involved.” And he main- 
tained that whatever the future of the pupil might 
be, he had in the performing of these operations 
received a training of a high and lasting quality. 
Here then surely there is a field for cultivation and 
one from which every member of the community 
can receive advantage. 

Passing from school boards with an expression 
of faith in the influence they ought to be able to 
exert, we come to other institutions under special 
management, at present doing important second- 
ary work, in the time sense, and using in the 
training offered those subjects we have referred to. 
In Allan Glen’s School, Glasgow possesses a 
striking example of such schools. Over 700 boys 
are there, receiving such training as can be received 
from a purely modern education. The curriculum, 
which is practically the same for all, is, in the 
higher classes, carried into advanced work in 
mathematics, chemistry and physics, and pupils 
before leaving this school can get a good command 
of several branches of art, and a good knowledge 
of those studies immediately bearing upon chemical 
and engineering industries. Schools of this kind 
are evidently most satisfactory claimants for 
subsidy provided it can be shown that there is 
need, and it should be the duty of the distri- 
butors to carefully consider how the efficiency 
of these schools can be increased before they pro- 
ceed to consider any new departure. Technical 
colleges also, in which instruction of adult students 
proceeds on somewhat similar lines, but necessarily 
extends farther and includes subjects that are more 
decidedly branches of — science, have every 
reason to expect that their history—one usually 
associated with private endowment and philan- 
thropic desire to extend the benefits of education— 
fully entitles them to a handsome share of the 
grants. 








ARMOUR-PLATE TRIALS. 

In our last issue we gave some particulars and 
illustrations of trials of compound armour made ~ 
John Brown and Co. on the Ellis process, to whic 
a new method of hardening, introduced by Captain 
Tresidder, had been applied. These trials were 
made at Shoeburyness, and we have now received 
details of the trials made at Portsmouth on the 
second of last October by means of the Nettle. 
On the next page we give an illustration which 
represents the trial plate after firing. The results 
are certainly satisfactory, and, we believe, unpre- 





cedented in this country. However this may 
be—and the secrecy observed in armour trials 
makes it impossible to give an absolute con- 
firmation of the statement—-there is no doubt 
that the Portsmouth trials confirm those of Shoe- 
buryness as to the importance of the new process. 
At the latter trial the fragments of the broken shell 
could be partially recovered and numbered by 
counting ; 90 pieces being the minimum and 180 the 
maximum for each shot, besides the point that 
remained sticking in the plate. On the Nettle 
nearly all the fragments flew overboard, but those 
that fell on the deck indicated by their small size 
how completely the shot was broken up, while the 
force with which these fragments were rejected by 
the plate was evidenced by the cutting through of 
two wire rope guys of the derrick. In fact this 
plate, against which three steel shells were fired, 
as stated later, is said to have behaved very much 
as a good ordinary compound plate would under 
the attack of Palliser projectiles, excepting that it 
showed several through cracks. 

All the shot broke up alike, and the highest 
bulge made in the back was 1 in. high. This was 
made by the last steel shot. The first steel shot 
made a less bulge (0.4 in.) than the first Palliser 
(0.6 in.). The Palliser 6-in. shot cost only 22s. to 
23s. each, whilst the forged steel projectiles of the 
same calibre cost 7/. to 8/1. Bearing this disparity 
in price in mind, and seeing the great efficiency of 
the Palliser, it would seem that there is likely to be 
some reaction in favour of the cheaper projectile, 
supposing the trials now recorded may be taken as 
typical. 

The hardening of test plates, however successful 
in trial results, would be of little use unless the 
process adopted were capable of application under 
commercial conditions to plates of the size and 
shape required for ships. Many methods by which 
greater hardness might be given to a plate will 
suggest themselves to engineers, and, indeed, have 
been suggested from time to time, whilst not a 
little money has been spent in experiments. The 
most obvious of these suggestions is the proposal 
to impart additional hardness by some process 
founded on the principle of case-hardening ; but 
those who have had most to do with the sub- 
ject know that the process has a limited range of 
application, its chief drawback being the distortion 
which is set up during the operation. The process 
which has been lately introduced into the United 
States by Mr. H. A. Harvey, and of which we have 
heard so much lately, may be described as a case- 
hardening process, inasmuch as the surface of the 
plate has additional carbon supplied ; but this is 
carried out by a means very much resembling the 
way in which steel is made by the cld cementation 
process. In the case of the Harvey armour-plate, 
however, there is this important difference, that a 
homogeneous metal is used. That doubtless will 
prevent blistering, but it is questionable whether it 
will prevent warping. In speaking of the plate 
tried at Annapolis on the 14th of March last, the 
report in the Proceedings of the United States 
Naval Institute says: ‘‘In the treatment the 
Harvey plate had become warped in two directions 
—the face being approximately spherical with 
slight curvature—distance from rear face of plate, 
at centre, to chord drawn betweeen corners of 
ew 3in, The plate was secured to 36-in. of oak 

acking in the usual manner adopted with Schneider 
plates, and the backing was secured to the structure 
used for the compound plate in the September 
trials. The space left at the back of the plate, 
owing to its warping, was filled in with oak fitted 
to its curvature.” 

It has been assumed by some persons that the 
Tresidder process is analolgous to the Harvey 
process, apparently on no stronger foundation than 
that the one has followed the other, whilst the 
discussion on the latter is still pending. As we 
stated last week, the Tresidder method has not yet 
been made public, and any guesses founded on re- 
collections of the Harvey system are likely to be 
very wide of the mark. We are assured, however, 
that thenecessity of preserving the required shape of 
the plate has been fully recognised from the first ; 
and though Messrs. John Brown and Co. do not 
pretend that there are no difficulties, of which ex- 
perience alone can prove the weight, they see their 
way to deal with all that at present appear likely to 
occur. At any rate they will avoid the difficulty of 
warping. The process would immediately make a 
waster of an unsound plate—that is a plate in which 
the union between face and back was imperfect— 
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but that is a plate which the makers have little fear 
of producing with the Ellis system. Five or six 
plates have now been made on the new process, and 
in none has the warping difficulty arisen, all being 
of the same character as the Portsmouth plate, 
which was flat and out of winding, its bevelled 
edges being quite true. With regard to plates re- 
quiring a curved surface the manufacturers do not 
anticipate any difficulty, but this is a point not yet 
definitely settled, and experiments on a large 
scale are now proceeding in order to definitely 
settle this point. 

Referring to our illustration, the compound plate 
tested was made on the Ellis system by John Brown 
and Co., and was hardened by the Tresidder pro- 
cess. Its dimensions were 8 ft. by 6 ft. by 103 in. 
A 6-in. breechloading gun was used, the range being 
10 yards. The charge was 48 lb. E.X.E. powder, 
and the shot weighed 1001b. The striking velo- 
city was 1950 f.s, which gave an energy of 

















2637 foot-tons. The first projectile fired was a 
Holtzer steel shot, and it struck at the right-hand 
bottom corner (see 1), It broke up, and the height 
of the bulge at the back was 0.4in. No. 2 shot 
fired was likewise a Holtzer steel shell. It also 
broke up, and the height of the bulge at back 
was 0.9 in. Round No. 3, which struck on the top 
right corner, was a Palliser shot, which was broken 
up, the height of the bulge at the back being 
0.6in. No, 4 round struck at the bottom left 
corner. It was fired with a Palliser shot which 
broke up, the height of the bulge at the back being 
0.3 in. The final round, the fifth, was fired at the 
centre, and was made with a Holtzer steel shot, 
which broke up, the height of the bulge at the back 
being 1 in. 

The results which best compare with the 
above are those obtained at Annapolis with 
the steel plate referred to, which had been 
treated by the Harvey process. This process, as 
already stated, is really a method of cementation. 
A mild steel plate is placed within a firebrick 
cell, which in turn is put into a suitable heating 
furnace. The plate is covered with a granular 
carbonaceous material, well rammed down, before 
the cell is completed. The furnace is then raised 
to an intense heat, which is kept up for such a 
period of time as may be required for the absorp- 
tion by the metal of the additional carbon required. 
Originally the plate might contain 0.10 per cent. to 
0.35 per cent. of carbon and an additional 1 per 
cent, might be added by the process. The tempe- 
rature of the furnace, outside the cell, is equal to 
or above that required for melting cast iron. The 
time that the process will occupy depends on the 
depth to which the case-hardening is to be carried, 
as well as other conditions. In Harvey’s specifica- 
tion a plate is instanced of 10} in. thickness, com- 
posed of a comparatively low steel containing, say, 
0.35 per cent. of carbon. This might be charged 
with additional quantities of carbon gradually 
varying in amount from, say, 0.10 per cent. at a 
depth of 3 in. beneath the surface to 1 per cent. at 
the surface, the time taken being about 120 hours 
after the furnace had been raised to the required 
temperature ; the later operation taking, say, 48 
hours. After the conclusion of the carburising 





treatment the plate is taken out of the furnace, 
and without removal of the carbonaceous material 
is allowed to cool. The carbon prevents formation 
of scale by excluding the air. When a dull cherry- 
red has been reached the plate is chilled by a spray 
or other means. 

The Harvey plate tested at Annapolis on March 
14th last was 6 ft. by 8 ft. and 10in. thick. Six 
rounds were fired from a 6-in. breechloading gun, 
the distance from muzzle to plate being 263 ft. The 
charge was 444 lb. of ‘‘index 90” powder. The 
muzzle velocity 2091 f.s., and the striking velocity 
2065 f.s. The weight of the projectile was 100 lb. 
Three Holtzer and three Carpenter projectiles 
were used. 

No exact comparison can be made between the 
efticiencies of the Tresidder and Harvey systems, 
as shown by these trials, owing to the different 
conditions under which they were made, still 
deductions can be drawn. The English plate 
was 4 in. thicker, whilst the American plate 
—or rather the Schneider plate treated by the 
American process—was more severely tested as 
regards the velocity and number of steel shots. 
Moreover, in the American trials the plate was un- 
supported by a frame, whilst the English plate had 
that advantage. Again, the American plate was 
placed obliquely to the line of fire, the angle being 
13 deg. 22 min., whilst in the English trials 
the shot struck the target at right angles. With 
hard-faced plates the oblique position is especially 
favourable. It is said that a small increase of 
velocity is of small importance where the shot 
is demolished on impact. In the case of the 
Harvey plate the point of impact of the first 
shot was 2 ft. from the right edge and 23 in. 
from the top, and the projectile broke up into 
small fragments; a through crack extended to 
each edge. The next shot struck 2 in. from the 
top and 23 in. from the left edge. The pro- 
jectile broke up, and there was one through 
crack to the edge, and other partially through 
cracks. In the third round the shell broke up, the 
damage to the plate being somewhat similar to the 
former. The fourth round was much the same in 
result. On the fifth round the shell broke up, but 
the head penetrated the plate. On the sixth round 
the shot broke up and through cracks were esta- 
blished. 

It will be seen from this description that the 
Harvey plate received far more damage than the 
Tresidder plate, but the more severe treatment to 
which it was subjected must be borne in mind. 
The Harvey trial was satisfactory in so far that the 
hard face showed no sign of separating from the 
softer back, but the plate was cracked through in 
mauy places, and, presumably, divided into several 
pieces (judging by the photographs), although no 
part fell to the ground, being held up by the 
numerous bolts. Brown’s plate, on the other 
hand, did not succumb to the lighter attack, and 
was described after the trial as being strong in 
one piece. It should be noticed in this connection 
that the same number of shots were broken up on 
impact by each plate, the extra shot which was 
fired at the American plate getting its head through. 
The fact that two of the shots fired at Portsmouth 
were Palliser must not be forgotten. It has been 
urged, however, ‘‘That the material of which a shot is 
made cannot much influence its behaviour after it 
is broken up ; that is to say, in this case, after the 
first moment of impact. The difference is exactly 
measured by the slightly greater penetration ob- 
tained by the steel shot in Brown’s plate as reduced 
from the bulges in the rear ; namely, an average of 
only 0.32 in.” The proposition laid down in the 
first sentence quoted may be accepted, but we must 
be careful not to confuse cause and effect. No 
doubt if one can make sure of breaking up the shot 
on impact it is little matter what the material may 
be, so far as penetration of armour is concerned; 
but then the question arises whether the projectiles 
in the two rounds fired with Palliser would have 
broken up had forged steel shot been used. No 
doubt the indications obtained by the other rounds 
strongly support the supposition that five or even 
six steel shot would have been broken up; but 
again the Harvey plate kept out five of the pro- 
jectiles, one only getting its head through. 

To sum up, it may be said that the Harvey plate 
succumbed to the attack, whilst the Tresidder plate 
was victorious when subjected to a weaker attack. 
Had the two plates been of equal thickness, had 
the striking velocities been the same, and had there 
been no frame to the English plate, the palm of 





victory could with justice have been awarded to 
the English plate, so far as can be judged by the 
illustration published, and a comparison of acknow- 
ledged facts. The number of rounds fired might 
be left out of account, as the American plate was 
more damaged by the first three rounds than the 
English plate was by the first four. This com- 
parison gives the American plate the advantage of 
the third round, which was (in the English trial) 
fired with Palliser, and also the further advantage 
of the oblique position. 

Itis, however, of little use weighing probabilities ; 
to determine the matter, absolutely, trials of both 
systems must be made under similar conditions. 
It is more desirable that this should be done, as 
the two systems undoubtedly promise great im- 
provements in the power of armour to resist 
attack. We use the word ‘‘ promise” advisedly, 
as the vital question of warping has yet to be 
settled. So far facts are against the American 
plate, whilst the English plate has all the facts in 
its favour. A consideration of the methods of 
manufacture, moreover, supports the conclusion 
that can, so far, be drawn from these facts. The 
Harvey plate, after completion as a steel plate, 
has to be kept five days or so in a furnace at a tem- 
perature hot enough to melt cast-iron, and then 
has to be hardened. An ordinary compound plate 
can be converted into a Tresidder plate within about 
twelve hours after completion. 

We believe that orders have been given by 
the United States Government to have several 
plates ‘‘ Harveyized ”—to use a word that has 
been coined — supposing further tests turn out 
satisfactorily. The United States Naval authorities 
are so uniformly generous in giving information 
that we shall, doubtless, have fuller particulars 
before long. We believe that it has also been de- 
cided to make further trials with ‘‘ Tresidderized ” 
plates, but it may be we shall have more difficulty 
in getting information on these. 

Since the above was written we have received 
from a correspondent particulars of further trials 
made in the United States with eight plates. The 
details have a bearing on the above remarks and 
we therefore give an abstract of some of the results. 
All the plates were 8 ft. by 6 ft., and 104 in. thick, 
and five shots were fired at each ; four at the four 
corners of each plate from a 6 in. gun, with 100 Ib. 
Holtzer steel projectile, the striking velocity being 
2075 ft. asecond. The fifth shot in each case was 
fired at the centre of the target from an 8-in. gun 
throwing a 210-lb. Firth-Firminy steel projectile, 
and striking with a velocity of 1850 ft. a second. 
The plates were placed in the following order: 
No. 1, a high carbon nickel steel manufactured by 
the Bethlehem Iron Works. No. 2, a low carbon 
nickel steel manufactured by Carnegie, Phipps, 
and Co. No. 3,a low carbon steel Harveyized 
manufactured by the Bethlehem Iron Works. On 
No. 1 plate the first shot made an almost exactly 
symmetrical burr round the hole, and for a distance 
of 8 in. the surface was slightly scaled. This shot 
penetrated 13 in. from the face, passing into the 
backing unharmed. ‘ The second shot at this plate 
gave the same burr, but only 9 in. penetration, and 
the shell broke to fragments. The third shot at 
this plate was very similar in result to the first, the 
shell being intact. The fourth shot at plate 
No. 1 the penetration was 10} in., the shell 
being broken up. The fifth shot at this plate 
was made with the 8-in. gun. The projectile 
made a big, ugly hole, but the shell itself was 
ejected as far back as the gun protection. The 
penetration was 16} in., showing that the shell had 
gone 6 in, into the backing. Cracks were made 
from the centre to the holes in the two upper 
corners, and to the lower left-hand corner. The 
crack extending through the hole made by shot 
No. 1 was more than } in. wide near the top, and it 
extended clean through the plate. Plate No. 2, 
the low-carbon nickel steel plate. The first shot 
produced much the same result as the first shot at 
the high-carbon nickel steel plate No. 1. The pro- 
jectile had, however, gone wholly through the plate 
and 19 in. into the backing. In the next shot the base 
of the shell was 9 in. from the face of the plate ; the 
next shot gave a penetration of 19}in., and in the 
next round the projectile broke up, the penetration 
being 13} in. from the face. In the round from 
the 8-in. gun the penetration was 22 in. ; the plate 
being cracked from the centre hole through one of 
the corner holes and hence up tothe edge. Plate 
No. 3 was the low carbon, Harvey process, plate of 
the Bethlehem Company. On the first round a 
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large fragment broke off and flew about 100 yards. 
The penetration was 8 in. to 10 in., one-half of the 
shell remaining in the plate, the other half being 
broken to fragments. There wasno burr round the 
hole, but irregular chips extending from 4 in. to 
2in. The next round made a. hole 7 in. to 8 in. 
deep and the shell broke upas before. The plate was 
cracked to theedge. The crack was probed to 3 in. 
The next shot was wholly imbedded, the penetra- 
tion being 267 in. The next shot remained imbedded 
and unbroken, about one-third of its length stick- 
ing out. The shot was somewhat ‘‘ upset.” An- 
other crack was made extending to the edge, and 
was probed to 3 in. or 4 in. A third crack also 
now appeared. The round from the 8-in. gun is 
described as being very hard on plate No. 3. It 
buried itself so far out of sight that the base of the 
shell was 23} in. from the face of the plate, giving 
a total penetration of 43} in. 

So far as these tests have gone they are pro- 
nounced to be in favour of the high carbon nickel 
sueel plate of the Bethlehem Company. The 
Harveyized plate broke up the lighter projec- 
tiles but cracked badly under the heavier one. 
Commodore Folger, chief of the United States 
Naval Ordnance, reported: ‘‘The nickel steel 
plate of the Bethlehem Iron Company furnished 
less penetration to the nickel steel (Creusdt) 
plate of last year. The Board will have to 
weigh the disadvantage of the crack in the nickel 
steel plate this year which did not exist last year. 
The Harveyized plate was the most severe on the 
projectiles. The performance of the low carbon 
Carnegie nickel steel plate was a surprise to every- 
body, as it was not imagined that it would furnish 
as great invulnerability as proved.” 








THE HELIOS COMPANY AT THE 
FRANKFORT EXHIBITION. 

THE main installation of the Helios Company of 
Cologne, at the recent Frankfort Exhibition, was 
stationed in the central position of the great Ma- 
chinery Hall, and formed the subject of a brief notice 
in our series of articles (see ENGINEERING vol. li., 
page 711) ; in it a notable object is the large alter- 
nator, the field-magnet of which we referred to as 
forming the flywheel of the 600 horse-power com- 
pound horizontal engine by Paucksch of Landsberg. 
This magnet is about 9 ft. 10 in. in diameter 
(3 metres) and consists of forty-eight short radial 
arms built up of thin sheet iron separated by paper, 
and each arm is wound with wire so as to form an 
electro-magnet, these being connected to present 
alternate poles on the periphery of the wheel. The 
coils of this assemblage of radial magnets are 
energised by a constant current received from a 
separate dynamo; the current being led to the 
magnet by brushes and ring contacts of ordinary 
type. 

Around the revolving magnet is a fixed circle of 
iron, the inside of which is fitted with forty-eight 
induction coils directed inwards so that their cores 
come opposite to those of the magnets. In our 
general view of the Helios Company’s exhibits, 
this alternator with the engine to which it is 
attached, is shown as standing in the immediate 
foreground (see page 564). 

The induction coils on the inside of the great 
iron circle are, like the electro-magnets on the 
field, constructed with laminated cores; and 
as may be supposed, these induction coils are care- 
fully insulated from the iron ring and from 
each other. The outer ring can, by means 
of slides and two screws, be made to traverse 
laterally so as to bring it clear of the re- 
volving magnet, an arrangement which much 
facilitates repairs, examination, or the replacing 
of damaged coils. As the high tension current (200 
ampéres at 2000 volts) is not generated in any mov- 
ing part, the good insulation of the separate induc- 
tion coils becomes a comparatively easy matter, 
and it is thus practicable to obtain a high tension 
alternating current direct from the machine, with- 
out the intervention of a transformer ; it does not 
follow, however, that this system could be adopted 
with advantage in the case of very high potentials, 
as the sparking distance between the magnet and 
the fixed portion of the apparatus would have to be 
considered, and other difficulties would probably 
step in. 

The Paucksch engine has already been described 
in our columns (loc. cit.), so it is needless to say 
more in this place than that the alternator makes 
125 revolutions per minute, and the whole working 





of the machine is remarkably smooth and free from 
vibration. The whole apparatus possesses the 
considerable advantage of being readily accessible 
for repairs or adjustment, but it certainly occupies 
much space. 

At the back of the general view of the installa- 
tian will be seen two complete distribution arrange- 
ments, each for a 600 horse-power alternator such 
as we have described, and the lower engraving 
shows these in detail. Each distributor system is 
controlled by the four levers as shown, two levers 
in each system having vertical handles, and two 
having horizontal handles, a locking provision being 
also made in each case. Immediately behind each 
of the two sets of levers stands a pillar in which 
two ammeters and one voltmeter are set, and in 
a conduit under these pillars pass rods which con- 
nect the levers with the two vertical boards pro- 
vided with mercurial switches, as shown in our illus- 
tration. There are also shafts driven by bevel gear 
which enable the resistances which are shown at 
the back and towards the left to be controlled by the 
supervisor. 

For use in the arc lamps the high-tension cur- 
rent is transformed down to a potential which will 
be considered low even for arc lamps fed by alter- 
nating current, 36 volts for each lamp. Most 
of the transformers in use are adapted to give a 
potential of 72 volts, in the secondary (for two 
lamps in series) ; but others are for four lamps in 
series when a potential rather lower per lamp is 
used, about 110 volts being said to serve for four 
lamps in series. Some of the transformers are made 
with the secondary in two coils, which coils can be 
connected either for tension or quantity; for 
example, the 72 volt transformer can then be 
used to give a working potential of 36 volts. The 
general build of the transformers may be gathered 
when we say that they are made with cores con- 
sisting of two systems of E-shaped thin iron sheets 
set face to face, the primary bobbin and the secon- 
dary bobbin being end to end, and surrounding the 
middle branch of thetwo E’s. This arrangement 
very readily admits of repairs; the secondary is 
generally made of two equal copper bands, so that 
the connection for half-potential can be readily 
made. The steady burning of numerous are lamps 
in the Exhibition grounds, notably those between 
the Machine Hall and the main entrance, speaks 
well for the arrangements of the Helios Company. 

The horizontal tandem-compound engine ‘by 
Sulzer Brothers is shown in our general view of 
the Helios exhibit, as lying at the back of the 
scene, and though mainly used for driving a small 
alternator (80 kilowatt), it is also used at times for 
actuating a constant current machine of about 65 
kilowatts ; the current therefrom being employed 
to operate a motor to drive a centrifugal pump for 
the water supply of the Exhibition. 

A 35 horse-power vertical high-pressure engine 
by the Dingler Machine Works of Zweibriicken, 
which engine is, however, almost covered by the 
alternator in our general view, serves to drive a 
constant current dynamo giving 200 ampéres at 110 
volts; this current being used to energise the 
rotating magnet of the large alternator, and also 
occasionally to charge a battery of accumulators. 
The field magnets (horseshoe, two-pole) of the 
constant current machines are made up of lami- 
nations, a construction found very advantageous in 
the matter of slow running and intense field, and 
lubrication is effected by lubricating rings, such as 
we illustrated on page 68 of vol. li. 

Numerous alternating current motors received 
current from the large alternator described above, 
among which may be mentioned motors ranging 
from t to 10 horse-power in the Distribution Hall, 
and a 20 horse-power motor in the Palm Gardens ; 
this latter being employed to drive a constant 
current dynamo for are lighting, an arrangement 
which may be looked on as virtually an alternating 
to constant transformer. 





NOTES, 
Tue Cost or Dreparna. 

In an official report from the Engineer for Har- 
bours and Rivers in Queensland, we find some 
figures regarding the cost of dredging in various 
harbours in that colony. In 12 years the dredge 
Groper has raised over four million cubic yards, ata 
mean cost of 7.97d. percubic yard. It varied from 
16.32d. in 1889 to 4.65d. in 1886. The three past 
years have shown 16.32d., 10.60d., and 10.35d., and 
these are the highest figures. The new dredge 





Hydra has been working at a less cost, 8.28d. in 
1888 and 7.57d. in 1891. The Octopus varies from 
4.66d. in 1882 to 9.56d. in 1887, which is the last 
date for which figures are given. The mean of 
the three dredgers is 7.51d., the total spoil being 
nearly 64 million cubic yards. Of course the cost 
varies very much according to the material, the 
port, and the distance which the spoil has to be 
carried. Last year, for instance, it was only 3.49d. 
per cubic yard at Cairns and 46.37d. in Towns- 
ville, the work there consisting of excavating the 
basin under the outer end of the eastern break- 
water, where the presence of occasional soft sand- 
stone bars rendered progress slow and laborious. In 
the Narrows, at Gladstone, the cost was 27.83d. 
= cubic yard, the material being of an extremely 

ard and obstinate nature, so much so that the 
work had to be suspended. Mr. A. William 
Jardine, the Eng‘neer-in-Chief for Harbours and 
Rivers, again urges the desirability of introducing 
the suction type of dredgers, and of artitically 
training the most important rivers. 


Etectric Rattways IN BERLIN. 

Electric railways are at present to the fore in 
Berlin. Siemens and Halske’s large project for 
a net of overground electric railways has been fol- 
lowed by another, at the head of which is a syndi- 
cate comprising several large industrial firms, who 
have already applied for concessions. A third plan, 
emanating from the large Allgemeine Electricitiits 
Gesellschaft, which supplies a great portion of the 
electric light used in Berlin, proposes a system of 
underground electric railways between the different 
parts of the town. This latter project comprises 
three different lines. One of these is to go straight 
from north to south, the second from east to west, 
the third is an interior ring line, proceeding from 
the Hallesche Thor, following Kénigsgriitzerstrasse, 
touching Potsdamer and Brondersburger Thor, 
underground the whole way, then to Friedrich- 
strasse Railway station, over the Alexanderplatz 
and Moritzplatz back to Hallesche Thor. These 
three lines would be laid at different levels so as 
to avoid all complications. At the points where 
the lines cross each other it is proposed to combine 
the various stations by stairs. The north to south 
line will have double tracks, and although this is 
the highest level of the three, it will be 9 metres 
below ground. This line, which it is intended to 
take firstin hand, is proposed to be carried through 
an iron tunnel covered with cement. Its time of 
construction is calculated at two years. It is to 
follow the carriage road of those thoroughfares 
under which it runs, but it is distinctly stated 
that its building will in no manner interfere with 
the traftic. The well leading down to its starting 
point will be the only visible sign until it is 
completed. There are to be fourteen stations, 
which are to be of two kinds. On such places 
where there is available space over ground, it is the 
plan to build waiting-rooms, from which by steps 
or elevators there will be connection with the 
station underneath. Where there is no such open 
space it is proposed to rent the ground floor of a 
house and transform it into a waiting-room, with 
similar connection as in the former case. It is pro- 
posed to run the trains every three minuies, each 
train to consist of an electric locomotive and three 
carriages, with aggregate accommodation for 120 
persons. It is proposed to havea uniform fare of 
10 pfennig (about 14d.) for the whole line. The 
calculated cost is 600,000/., which, it is understood, 
has already been secured. 


Leap Coatina Tron anp Steet Prares. 

A prooess by which iron and steel plates can be 
coated with nearly pure lead is now in operation 
at the works of Messrs. J. Westwood and Co., of 
the Napier Yard, Millwall, under the direction of 
Mr. E. P. Binet, A.M.I.C.E. Hitherto it has not 
been possible to get lead to adhere to iron without 
the aid of tin, since lead has little or no affinity 
for iron, but in the new process this difficult feat is 
accomplished, the coating being effected with a 
bath of lead of about 98} per cent. purity. The 
plates or other articles to be coated are first pickled 
in a bath to remove scale. Through this bath a 
weak current of electricity is passed which is said 
to reduce the time required by one-third. From 
this bath the articles are passed as usual into 
another of lime water, which neutralises the acid, 
and thence into a third of clear water. They are 
then immersed in a fourth bath consisting of a 
neutral solution of zinc and stannic chlorides, 
obtained by dissolving granulated Zn and Sn in 
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hydrochloric acid. From this bath they are passed 
into a drying chamber heated by steam, where the 
moisture on them from the last bath is evaporated, 
leaving behind a deposit of the mixed metallic 
chlorides, which protects the plates, &c., from 
oxidation. When dried these plates are ready to 
be passed into a bath of molten lead. On issuing 
from this bath the plates are found to be coated 
with a uniform and very adherent layer of lead. 
Though perfectly uniform this layer is neverthe- 
less very thin. The ductility and strength of the 
iron are not decreased by the process, and a plate 
can be bent and closed, and again opened out, 
without breaking the coating. In the case of gal- 
vanised iron, bending the plate toa sharp angle 
causes the coating to crack. On our visit to the 
works we were shown specimens of water pipes 
coated completely inside and out with lead. One 
of the pipes was a rivetted steel pipe about 9 in. in 
diameter, and the coating was remarkably perfect. 
For such purposes the process seems peculiarly 
advantageous, as it not only preserves the metal, 
but allows caulking to be entirely dispensed with. 
Samples of ship-plates have also been coated and 
the rivetting afterwards done in the usual way with- 
out breaking the coating, which, we may also 
remark, takes paint very well. The thinness of the 
coating is remarkable, as 2 oz. per square foot of 
plate proves sufficient, whereas 3 oz. of spelter are 
in general required in galvanising. The inventors 
claim that an additional economy will be effected 
by the fact that there is no precipitate or sediment 
deposit in their melting rel as occurs with zinc, 
whilst, at the same time, the molten lead has no 
effect on the material of which the bath is con- 
structed, which may, therefore, last indefinitely. 





LAUNCHES AND TRIAL TRIPS. 

THERE was launched on the 3rd inst. from the yard of 
Messrs. Ramage and Ferguson, Leith, a large four-masted 
sailing barque, named Wilhelm Tell, of the following 
dimensions : 315 ft. long, 47 ft. beam, and 27 ft. 6 in. 
depth moulded, built to the order of Messrs, Ehrens- 
verger, Eckenstein, and Mead, of the Swiss Consulate in 
Fiveugodl. The vessel has been constructed for the Ran- 

oon and Liverpool rice trade. The barque has been 
Built to plans by Mr. A. Richardson, designer of the cele- 
brated racing yachts Iverna and Irex. 

The Edgar, first-class cruiser, proceeded on her natural 
draught trial on Wednesday, 4th inst. The results were 
as follows : Horse-power, starboard engines, 5072; port, 
5107; total, 10,179; s , 19.25 knots. ‘These results 
were obtained with .3 in. air pressure in the stokeholds 
and in favourable weather. The contract power was 
exceeded by 179 horse-power. The engines were con- 
structed by the Fairfield Shipbuilding and Engineering 
Company, Glasgow. 





The official natural draught trial of the new steel gun- 


‘boat Gleaner, 2, took place in the North Sea on Friday, 


6th inst., under the superintendence of engineering officials 
representing the Admiralty, the Medway Steam Reserve, 
and Sheerness Dockyard. The Gleaner is the second of 
eighteen first-class gunboats building under the Naval 
Defence Act, and has been both built and engined by the 
dockyard authorities at Sheerness. The Samer was 
tested on a continous run of — hours duration, during 
which she averaged a speed of 17.6 knots. The engines 
developed 2606 horse-power, being 136 horse-power in 
excess of that F gprtron for in the specification. The 
engines worked exceedingly well throughout the trial, 
running with great smoothness and without any hot 
bearings. The boilers also worked satisfactorily during 
the test, but on the way back to Sheerness a slight leak 
was sprung in the starboard after boiler. Except for this 
defect the trial was considered very satisfactory. 





Death op Mr, TuHornniLtt Harrison, C.E.—Mr 
Thornhill Harrison, C.E., one of the principal inspectors 
of the Local Government Board, died at his residence at 
Ealing on Wednesday, 4th inst., after a short illness, 
Mr. Harrison was born at Thornhill, Durham, in 1815. 
Educated at Edinburgh University, he was afterwards 
articled to his brother, Mr. T. E. Harrison, for many 
years associated with the North-Eastern Railway as chief 
engineer. After serving his appreaticeship, Mr. Thorn- 
hill Harrison was engaged under Mv. Brunel in the con- 
struction of the Great Western and South Devon Rail- 
ways. In 1865 he was appointed a member of the Royal 
Commission on the Pollution of Rivers, and retained that 
position for four or five years. Subsequently he was 
appointed to one of the engineering inspectors under 
the Local Government Board, in which capacity he 
conducted inquiries in reference to loans required for 
some of the most important municipal enterprises in 
the kingdom. He was a member of the Institution 
of Civil Engineers, and a Fellow of the Royal Geo- 
logical Society, and to both these he was in the habit of 
contributing papers on various topics of public interest, 
one of the latest being a paper dealing with the difficult 

uestion of the London water supply, read before the 
nstitution of Civil Engineers, 





FLYWHEELS. 
To THE EpiToR oF ENGINEERING. 

Smr,—Permit me to thank Mr. James Armer for his 
elaborate and highly useful essay—I can hardly call it 
letter—on the above subject. 

I have waited a week hoping that he would have 
noticed a serious error which has crept in, but as he does 
not appear to have done so, I trust you will give promi- 
nence to the correction. 

The values of C given on the third column are all 100 
times too great. They are taken in the formule as the 
ratios of parts to a whole, but near the end of the letter 
are obviously expressed as percentages of the whole. It 
may be as well to notice also that in the 3rd equation of 3rd 
column of page 514, N appears for N°, and a little lower 


down _ Be 
1 ti should af i 

In other hat pa the formule for a single cylinder 
engine practically agree with my own, but I take excep- 
tion to the other values of C, which would indicate that 
if a 300 horse-power single-cylinder engine requires a 
10-ton flywheel, then a 300 horse-power three-cylinder 
engine of same speed requires 12 cwt. of flywheel only 
(diameters being equal). There are many other factors 
than crank-pin pressures to consider, which should be in- 
cluded in, or expressed separately from C, and I still 
maintain that a most important one is the governor. No 
governor is free from friction, still less the mechanism it 
operates, and therefore it must inevitably rise and fall in 
amore or less jerky manner. Now the period of these 
jerks or oscillations is irrespective of the crank pressures 
altogether, and will act much more detrimentally upon a 
light flywheel than upon a heavy one. 

Another reason for thinking the value of the constant 
for three-cylinder engines too small is, that in almost all 
engines provision has to be made for the absorption of 
irregularities of load more rapidly than a governor can 
correct the steam pressures, specially bearing in mind 
that the governor usually acts on one cylinder only, and 
therefore at intervals of half a revolution. 

This fault .is corrected by making C proportionate 


tor, n being the number of impulses per revolution. 


Thus if C = 20 to 25 for two impulses per revolution, I 
say that it should equal 10 to 12.5 for double-cylinder 
engines with cranks at right angles and 6.67 to 8.33 for 
three-cylinder engines. 

I leave to those who know exactly beforehand what 
the loads will be, and the precise shape of the resultant 
indicator diagrams, to work out plus and minus torsion 
diagrams. Engines have to be built for varying loads as 
a rule, and when one factor of an equation (f) is variable 


between the limits of 10 and 100, it is not much use being | fi 


too nice about the exact value of other variables, which 
can be roughly estimated. 

Still I claim that it is not common sense to give to any 
engine, however many cylinders it possesses, an amount 
of stored energy barely sufficient to drive it a single revo- 
lution in the event of steam being cut off suddenly, and 
Mr. Armer would actually do this with a three-cylinder 
engine taking f = 10. 

IT am, yours truly, 


Percy J. NEATE. 
Rochester, November 10, 1891. 





THE STRENGTH OF SHAFTING. 
To THE Eprror oF ENGINEERING. 

Sir,—Referring to the letter of “J. A. L.” in your 
issue of November 6, I think that I may assist hima 
little. The formula which he quotes as Rankine’s is, I 
believe, the one commonly accepted as the correct one, 
and is not any special property of Rankine’s. The 
argument for it is as follows: Suppose a hollow cylin- 
drical shaft whose radius is RK and the metal thickness 
a R, and let this thickness be so extremely thin that prac- 
tically the outer, inner, and mean diameters are alike, 
then the ultimate strength of this shaft is evidently 
equal to 


B. M.=2 Rrxd Rxhx R=2 R¢rxd Rxh, 


where h is the shearing strength of the material, say in 
tons per square inch, and R is expressed in inches, and 
B. M. is the torsional moment in statical inch-tons. Now 
an ordinary solid round shaft may be regarded as com- 
posed of an innumerable number of thin circular shells, 
such as the above, each one of which adds its quota of 
strength, but in such a fashion that the nearer they are 
to the centre the less additional strength do they give: 
(1) because their area of metal is less; (2) because the 
leverage at which it acts is less ; (3) because the metal is 
strained less the nearer it is to the centre. Thus a shell 
ae between R and the centre would have astrength 
equa! 


B. M.= 28» x dR x BB ayxaRt exdRxh; 


that is to ay it would add a quota equal to only an 
eighth part of that of a shell of equal thickness at the 
outer diameter of the shaft, and the material would be 
strained to only half its ultimate strength when that in 
the outermost shell is beginning to give way. The sum 
of strengths of all the shells will make up the total 
strength of the solid shaft, and will amount to 


B.M.™-R*h=_™ dh, 
2 16 


The summing up is best done by means of the integral 
calculus, but “J. A. L.” can do it for himself by dividing 
the solid shaft into a number, say, 8 or 10, of concentric 
shells of equal thickness and taking the strength of each 
according to the preceding reasoning, and then adding 


them together, when the result will ~~ quite closely 
to the above formula. As regards the second formula 
by D. K. Clark, I do not understand the rationale of it 
at all; but I find in the 1878 edition of Clark’s rules and 
tables a formula like this : 


Now the formula which “J. A. L.” calls Rankine’s, and 
the argument of which I have given, is only one of a 
number, the idea of which is the same, namely, that the 
strength of the piece for bending or twisting is deter- 
mined by the moment of inertia of the cross-section with 
regard to the neutral axis and by the distance from the 
neutral axis of the most severely strained fibre. Thus in 
the case of the solid shaft, moment of inertia round centre 
equals 
t=Rin 
D) ’ 


and the distance of the most strained fibre from the 
neutral axis is=R; hence the torsional strength, 


B.M.= (27 : R) h=" Rh. 
2 2 


But Clark says that when a shaft is yy ae to torsion 
the material may be regarded as being all located at the 
radius of gyration, which for the circular section in that 
case is equal to 


=. » whence he gets his formula, 


a/' 
R Rr 7 
=R? hi => = a 4 
B.M.=R?r x 4/2 xh Jy *h 8/9 x Bh 


Iam, like ‘‘J. A. L.,” quite surprised to find such a 
formula, and I shall, like him, be much obliged to any of 
your readers who can shed some light on this matter. 


Iam, yours truly, 
Glasgow, November 10, 1891. 





UTILISING WASTE HEAT FROM CUPOLAS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I du not know of any method of utilising the 
waste heat from cupolas for raising steam, and I think if 
** Foundry Manager’s” furnaces are well designed there 
should not be enough heat escaping by the chimney to 
make steam in any quantity. The furnaces should be 
deep and fitted with two or even three rows of tuyeres. 
The latter will prevent the escape of unburnt carbonic 
oxide (a source of great loss in many furnaces) and the 
depth of the furnace will insure the gases leaving it at a 
comparatively low temperature. There will then be no 
ame and not much loss of heat. I believe it has been 
_ posed to sheathe the furnace with a water jacket or 

iler, but I have never seen a furnace of this kind, and 
its advantages are not apparent. 

Yours truly, 
November 4, 1891. F. E. R. 





AMERICAN MACHINE TOOLS. 
To THE EpiToR OF ENGINEERING. 

S1r,—I have read with pleasure the condensed report 
on ‘‘Some Leading American Workshops,” which ap- 
peared in your issve of August 30, also the discussion 
which Mr. Hans Renold’s paper evoked from the com- . 
pany assembled. 

From the tone of the speaker criticising the subject- 
matter of Mr. Renold’s paper, I should conclude that 
the Manchester engineers are somewhat aggressive and 
prejudiced in their views in regard to the design and 
manufacture and finish of American machine tools. Now, 
Mr. Editor, it is well sometimes that we should be 
brought into contact with the manufactures of other 
countries and be enabled to ao i what is going on out- 
side our own tight little island, and if the verdict is 
against us, accept it honestly, and use it as an induce- 
ment to awaken us to greater effort in the attainment of 
mechanical accuracy. Personally I have advocated the 
use of certain American made machine tools because I 
could not supply my wants from the English firms, and I 
think that the Manchester critics of Mr. Renold’s paper 
will admit that in some of the lighter classes of tools the 
American firms excel us and export to England a fair 
quantity. : 

In regard to the remarks of Mr. Dixon relative to 
grinding machinery, I believe that this useful class of 
machine will (where accurate work is required) become as 
popular as the milling machine, which is due to a great 
extent to the enterprise of the Americans. 

Yours ae ¥ 
. S. BANCROFT. 


Ww 
8, Lindsay-street, Kilmarnock, November 10, 1891. 








HIGH-POWERED TRIPLE-EXPANSION 
ENGINES. 
To THE EpIToR OF ENGINEERING. 

Srr,—In his paper on ‘‘ Marine Engineering,” read 
before the Institute of Naval Architects last summer, Mr, 
Seaton, in referring to types of triple-expansion engines, 
states that ‘for larger powers than are now required, 
the obvious arrangement would be three low-pressure 
cylinders with a high-pressure over the centre one, and a 
medium pressure over each of the other two.” Now, Sir, 
the advantages of such an engine are not at all obvious, 
when compared with the t adopted in the Lahn, to 
suit the larger power required as compared with what had 
been previously done. As is well known these engines 
have two low-pressure cylinders with two high-pressure 





above them, and one medium pressure on the mid-crank 
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—five cylinders in all, a type capable of much further 
development in power than has yet nm reached. 
Assuming a reduced mean pressure of 33 lb. per square 
inch, on two low-pressure pistons 112 in. in diameter, 
having a mean speed of 1000 ft. per minute, we get about 
20,000 indicated horse-power, a much greater power than 
has yet been obtained from a single engine, so it will be 
readily seen that in this type we have a fair margin yet. 
The chief objection to it is the difficulty of removing the 
two low-pressure pistons, but this would apply to the 
valves aswell as the pistons of the three le th 
cylinders in the engine Mr. Seaton suggests. The powers 
are equally divided between the three cranks in the five- 
cylinder type, whereas in the other, the power exerted on 
the mid-crank exceeds that on each of the others in the 
ratio of 8 to 5, a difference of some consequence ina very 
large engine of high speed. 

For the proper balancing of a three-crank engine of 
high piston speed the requirements are (1) an equal dis- 
tribution of power on the three cranks, and (2) an equal 
(and not excessive) reciprocating weight on each crank. 
These conditions are very well fulfilled in the five-cylin- 
der engine, the powers on the cranks being equal, and 
the weights of the moving parts almost equal, those of the 
medium pressure engine being wg shightly less than 
the other two. Of course, when we have reached such a 

wer that we must divide the low-pressure capacity 
into more than two, we will have to abandon the five- 
cylinder type, but that is not yet. And when we do 
reach that stage, perhaps a better solution of the diffi- 
culty will be found than the one suggested. 

I trust you will pardon me for trespassing so much on 

our valuable space, and on the patience of your readers, 
but I thought it a pity, when high-powered triple-expan- 
sion engines were under notice, that the best-balanced 
type ever built should be ignored. 
Yours, &c., 
A WHITWorTH SCHOLAR. 
Glasgow, November 9, 1891. 





THE PROPERTIES OF ALLOYS. 
To THE EDITOR OF ENGINEERING. 

Sir,—In your issue of November 6 you deemed it your 
duty in an article headed ‘‘The Amenities of Scientific 
Discussion,” to express strong disapproval of my criticism 
of Professor Roberts-Austen’s paper on ‘‘ Alloys,” read 
before the Institution of Mechanical Engineers on October 
29th. You considered the metaphors by means of which 
I endeavoured to emphasize my points as exhibiting bad 
taste. Possibly so, had they been uttered in a discussion 
in a society drawing-room, but the modern fashion of con- 
verting the arena of scientific debate into rendezvous for 
the exchange of flowery compliments is injurious to the 
attainment of scientific truth. You say that you do not 
see that any facts I brought forward justified my very 
aggressive attitude. Will you kindly spare me space to 
stete more fully the reasons which led me to speak so 
strongly ? 

The Institution of Mechanical Engineers appointed a 
research committee with instructions to investigate the 
alloys of iron known as steel; this, at least, was to 
be their primary object. Professor Roberts-Austen, 
as the executive officer of the committee, adopted 
asa basis of research the theories of M. Osmond, taking 
them as practically proved facts, that is to say, ‘‘carbon 
does not harden steel per se, but merely acts as an agent, 
preventing the passage of hard or @ iron into soft or a 
iron.” The research thus resolved itself into an effort to 
find in lead or gold 8 and a allotropic modifications (due 
respectively to the presence of more or less impurity) 
analogous to those alleged to exist in iron. 

Nothing is more dangerous to the attainment of scientific 
truth than to start an investigation with a preconceived 
idea, but when, as in this case, the preconceived theory 
not only rests upon the flimsiest evidence, but is opposed 
to, or at any rate incompatible with, known facts, the 
danger of wrecking so magnificent a vessel of steel 
research by steering away on a wrong course, seemed to 
me so lamentable that I ventured to raise a shout of 
warning, with the result that several scientific journals 
turn upon me the vials of their wrath. To indicate the 
necessity of speaking out in no uncertain manner I will 
quote the fact that you re prefer the verdict of Mr. 
Hadfield and Professor Howe to mine; as a matter of 
fact, the two gentlemen in question agree with me on the 
main point of my attack, but their conventional courtesy 
in debate left in obscurity their actual views. Are you 
aware, Sir, that they do not believe in the existence of 
B iron? 

You say* you do not see the immediate bearing of 
Sorby’s pearly compound and carbide of iron meshes 
on the subject under discussion. In my opinion, 
the fact of their existence, which I have fully confirmed 
by laborious investigation, ——- the 8 iron theory in 
its birth. I again beg to state that I gratefully acknow- 
ledge the genius of M. Le Chatelier in giving to metal- 
lurgists his beautiful pyrometer. Ihave the highest ap- 
gree of the facts brought to light by the labours of 

. Osmond and Professor Roberts-Austen on the re- 
calescence of steel, but I dispute the main theory built 
upon those facts. I take as true Professor Roberts- 
Austen’s autographic curves and ignore the exaggerated 
diagrams of M. Osmond. I submit in opposition to the a 
and Biron theory, the following tentative hypothesis, 
applicable to a fairly hard carbon steel : ; 

a. That at a full red heat the carbon in steel exists in 
solution throughout the mass. On cooling to between 
800 deg. and 900 deg. Cent. crystals are formed. On 
further cooling, to between 600 deg. and 700 deg. Cent. 





(* We do not understand on what remark in our article 
Professor Arnold founds this statement,—Ep. E.] 





meshes of the hard compound and lamine of the pearly 

compound are formed ; the whole of the former and the 

thin lamine of the latter consisting of true carbide of iron, 

the thick lamine of the pearly compound being pure 

_ The hardness of the cold steel varies as the car- 
ides. 

b. The Ar3 of Osmond and the d of Roberts-Austen 
mark the formation of crystals. The Ar1l of Osmond and 
the f of Roberts-Austen mark the heat evolved on the 
formation of true carbide of iron. 

c. If the steel is quenched in water at a fair red heat 
the crystallisation is much modified and the separation of 
the hard meshes and the formation of the pearly com- 
pound is prevented, the steel remaining extremely hard 
owing to the comparatively uniform presence of dissolved 
carbon. 

d. That the more complete the segregation of the car- 
bide the softer and tougher the steel. Such segregation 
being most perfectly promoted by the process of an- 
nealing. 

e. Chemical evidence of the existence of dissolved and 
carbide carbon is furnished by the fact that by means of 
dilute acid and a galvanic current there can be obtained 
from annealed steel brilliant grey carbide plates, whilst 
under the same conditions hardened steel yields the dis- 
solved carbon as a fine amorphous powder. 

The above theory is put forward as a broad basis. The 
moditication of conditions present in normal and tem- 
pered steels, and the influence of other elements found in 
steel, make the details of the problems involved so com- 
plicated that only a combined attack on identical steels 
by every known method of research can hope to solve 
them, even in many years to come; but if time and 
valuable labour are wasted in pursuing false tracks, the 
ultimate mastering of steel phenomena will be indefinitel 
a orgy ; therefore, as a practical iron and steel po 
urgist, I felt it my duty to make a strong protest at the 
Engineers’ meeting. 

However, Sir, as you speaking, I take it, in a semi- 
official manner for engineers, think that the best way to 
solve the mysteries of steel is to experiment upon gold 
and lead, I bow to your decision and will not again 
venture to intrude my opinion—to which [I still hold— 
that the only true method is to examine steel itself. 

Yours faithfully 
. O. ARNOLD. 
The Technical School, Sheffield, Nov. 9, 1891. 








PORTLAND CEMENT IN AUSTRALIA. 
To THE EDITOR OF ENGINEERING. 

Srr,—On my return from a month’s Continental work, 
I read with interest Mr. H. C. Mais’ letter in your issue 
of 2nd ultimo, and I saw with amusement Messrs. 
Stanger and Blount’s pedantic criticism of same appearing 
in your columns of 16th ultimo. 

Messrs. Stanger and Blount do not understand the 
process of manufacture carried on at Mr. Mitchell’s 
works near Melbourne, which is not surprising, but not- 
withstanding this Mr. Mais’ description is amply suffi- 
cient for the comprehension of any practical cement 
maker. 

I desire to say that Mr. Mais and Messrs. Stanger and 
Blount are alike unknown to me. 

Yours faithfully 
PorTLAND CEMENT MAKER AND CHEMIST. 
November 3, 1891. 





PROPELLER SHAFTS. 
To THE EpiTor or ENGINEERING. 

S1r,—Inclosed please find photograph of the fractured 
propeller shafts belonging to the s.ss. Easby and Tara- 
mung. No. 1 photograph is taken from the shaft of the 
Taramung, which was originally 94 in. in diameter, 
having ps liner shrunk on in one piece. After run- 
ning for about 18 months it was ascertained that this 
liner had worn so much just inside the stern bush that a 
new piece had to be shrunk on, but instead of replacin 
the whole of the liner only a short piece was put on, an 
that instead of being rebatted was simply butted against 
the remainder of the old liner. This new piece havin 
worn down, the shaft was again removed to be a secon 
time re-covered ; but it was found that considerable corro- 
sion had taken place in the iron of the shaft at the joint of 
the two pieces of the brass liner, caused no doubt by 
= action set up between the brass and iron, assisted 

y the — of salt water at the joint referred to. In 
examining the shaft after removal a faint line, which 
seemed to indicate a crack, was noticed at the bottom of 
this groove (which could not be seen until the liner was 
taken away), and it was decided to break the shaft and 
ascertain the depth of this apparent crack, and to weld a 
new end to the shaft. It broke easily, showing the frac- 
ture represented by the photograph No. 1, the crack 
extending to a depth of 1} in. nearly evenly all round 
the circumference, practically reducing the diameter to 
64 in. The remaining portion of the shaft was crystalline 
in fracture right to the centre. The question to be asked 
and answered is ‘‘ What was the cause of this ?” 

The second shaft belonged to the s.s. Easby, and was 
purchased bythe Austral Otis Company, to cut up and con- 
vert into a short crankshaft. In doing this it was neces- 
sary to run a parting tool down to the centre of a similar 
groove to that on the shaft of the Taramung, with the 
result that a crack was found extending even deeper than 
the one on the Taramung shaft as shown in photograph 
No. 2. The fracture was also crystalline to the centre. 

New propeller shafts have been known to fail here after 
two years’ work, from no defect in workmanship or of 
materials. 

The failure is probably caused by vibration or twisting; 
as soon as a crack commenced the salt water, in con- 





junction ‘with the brass liner on the shaft, caused rapid 
corrosion in the crack as illustrated in the photographs 
herewith, which were furnished by the Austral Otis Fle- 





SHAFT OF 8.8, ‘f TARAMUNG.” 





SHAFT OF S,S, ‘* EASBY.” 


vator and Engineering Company, of South Melbourne, 
in whose shops the shafts were broken. 
Yours faithfully, 
H. F. Mars, M. Inst. C.E., Melbourne. 

61, Queen-street, Melbourne, September 7, 1891. 

P.S.—The s.s. Taramung was a steamer running on the 
Australian coast, and was lost some months ago. The 
8.8. Easby is still running in the coastal trade, and only 
last week ran down another steamer, the Gambier, inside 
the Heads off Queenscliffe, sinking the latter and causing 
the loss of 21 lives. An inquir into the collision is now 
being formally made.—H. F. M. 





Hucknat. ToRKARD SEWERAGE.—The sanction of the 
Local Government Board has just been obtained to a 
loan for carrying out the Hucknall sewage scheme. The 
system adopted is that known as the “ International 
process,” which has nm applied with great success in 
various towns Sones the country. In addition to 
the precipitation tanks and filter beds, eight acres of land 
have been acquired on lease from the Duke of Portland, 
over which, if found necessary, the sewage may be con- 
ducted. The purified effluent will find its way into the 
River Seen. The Local Board will obtain tenders for the 
carrying out of the works forthwith, the ye 5 being 
Mr. Herbert Walker, Assoc, M. Inst. C.E., of Newcastle- 
chambers, Nottingham. 





ME.sournE SewaGe.—The Melbourne and Metropoli- 
tan Board of Works have decided to proceed with an ex- 
tensive scheme for the drainage of Melbourne, according 
to the proposals of Mr. James Mansergh. The water 
carriage system is to be adopted, and the sewers are to be 
designed for a maximum water supply of 75 gallons per 
head, one-half of which is to be delivered in six hours, the 
population being taken at 1,700,000. This provides for 
the requirements fifty years hence. Mr. Thwaites 
recommended that the sewers should be constructed of 
such a size as to be two-thirds full and carry the rainfall 
only from exceptionally polluted surfaces. In the original 
scheme it was proposed to carry off all water and to have 
the sewers of such a size as to be half full. Economy and 
other considerations resulted in the adoption of Mr. 
Thwaites’ proposals. The pumping plant and outfall 
sewers are to be of corresponding capacity, and the farm, 
if used, is to be of the area proposed by Mr. Mansergh, 
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THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
November 6, 1891, Dr. E. Atkinson, vice-president, in 
the chair, Miss Alice Lee, Mr. W. A. Shenstone, and 
Mr. Frank McLean were elected members. 

Professor Sydney Young, D.Sc., read a paper on 

“The Generalisation of Van der Waals regarding ‘ Cor- 
responding’ Temperatures, Pressures, and Volumes,” in 
which he _ the results of an investigation made with 
a view of testing whether these theoretical deductions 
agree with experimental facts. From his equation 


(p+ “)v-v)=R(L+ a0), 


Van der Waals showed that if the absolute temperatures 
of various substances be proportional to their absolute 
critical temperatures, their vapour pressures will be pro- 

rtional to their critical pressures, and their volume 
both as liquid and as saturated vapour, will be proportion 
to their critical volumes. These deductions have now 
been put to the test of experiment. Some years ago Pro- 
fessor Ramsay and the author published data relating to 
the temperatures, pressures, and specific volumes of 
methyl-, ethyl-, and propyl-alcohols, ether, and acetic 
acid. Since then, experiments have been made on ben- 
zene and its halogen derivatives fluor-, chloro-, bromo-, 
and iodo-, benzene, carbon tetrachloride, and stannic 
chloride, and in a few cases the observations have been 
carried to the critical points. 

The critical volumes being in many cases difficult to 
determine with any exactness, the author, instead of ex- 
pressing the temperatures, pressures, and volumes of each 
substance in terms of their critical values, found it neces- 
sary to compare the various substances with one of them 
taken as a standard. Fluorbenzene was chosen as stan- 
dard on account of the very simple relations observed 
between the monohalogen derivatives of benzene, and the 
fact of its critical constants (temperature, pressure, and 
volume) having been determined with considerable 
accuracy. 

Some of the critical constants of the various substances 
examined are given in the following Table, the brackets 
indicating calculated values, 


{ sromn- | Pres- | Volumes in 
| 








lsures in} Cub. Cms 
pera- ~H, i ass 
Substance. Formula. | Zanes | Milli- | cane 
i o¢| Metres 
lin Deg| 
| ©, |OfMer-| Ofa | Mole- 
| cury. |Gramme cular. 














Fluorbenzene CgHsF | 286.55; 33,912 2.43 | 233 
Chlorobenzene Cg H;Cl (360) (33,912)! 2.34 | (262) 
Bromobenzene Cg Hs Br (397); (33,912)| 1.76 | (275) 
lodobenzene .. Cg Hs I (448)! (38,912)) 1.47 | (298) 
Benzene es on Ce Hg 288.5 | 36,395 2.82 219 
Carbon tetrachloride CCl 283.15; 34,180 

Stannic chloride SnCly  |318.7 | 28,080 

Ether .. os Jo Hs), O |194.4 27,060 

Methy] alcohol CH, 0H = |240.0 | 59,760 

Ethyl .. os «-| CyH5OH {243.1 | 47,850 

Propyl.. -| CgH,OH /263.7 | 38,120 | 
Acetic acid .-| CHg COOH }321.6 68,400 | 2.46 147 





Other tables of experimental data, including boiling 
points at corresponding pressures, vapour pressures at 
corresponding temperatures, molecular volumes of liquid 
and saturated vapours at corresponding pressures, an 
at corresponding temperatures, and ratios calculated 
therefrom, accompany the paper. From these the author 
infers: 1. That Van der Waals’ generalisations are nearly 
true for chloro-, bromo-, and iodo-benzene when compared 
with fluorbenzene. 2. That for benzene, carbon tetra- 
chloride, stannic chloride, and ether, the generalisations 
may be taken as rough approximations to the truth, 
3. That for the three alcohols and acetic acid they do 
not hold good at all. The tables further show that more 
consistent results are obtained when the comparisons are 
made at corresponding pressures rather than at corre- 
sponding temperatures, particularly in the case of mole- 
cular volumes of saturated vapours. 

The subject of saturated vapours is also treated by 
another method. If Van der Waals’ deductions were 
strictly true, then the ratios of the actual densities of the 
saturated vapours of different substances to their theore- 
tical densities, should be equal at corresponding pres- 
sures, These ratios have therefore been calculated and 
show an approximate agreement amongst benzene and 
its halogen derivatives carbon tetra-chloride, stannic 
chloride, and ether. For the other substances, the agree- 
ment is less satisfactory. It is also noted that the ratio 
of the actual critical density to the theoretical density is 
for many substances about 4.4, 

The alcohols differing so widely from the other com- 
pounds, were compa’ amongst themselves instead of 
with fluorbenzene, with the result that somewhat closer 
agreement was found, but the deviations were still far 
outside the limits of experimental error. 

Of the critical constants the volumes are the most diffi- 
cult to determine, because at the critical point the curves 
connecting temperature and volume, and pressure and 
volume, are parallel to the axes of volume. Accordingly, 
the author, in some cases, has deduced this quantity by 
plotting against temperature, the numbers representin 
the ratios of the molecular volumes both of liquid an 
saturated vapour, to those of fluorbenzene at correspond- 
ing temperatures, and also at corresponding pressures. 
Four curves result which should intersect at the critical 
temperature, and the point of intersection gives the ratio 
of the molecular critical volume of the substance to that 
of benzene. This method leads to results in fair accord 
with direct determinations. 

In the discussion which followed the reading of the 
paper, Professor Ramsay said the results proved that Van 

er Waels’ generalisations were only rough approxima. 





tions, and he suggested that some force had been neg- 
lected or a term omitted from the equations. Perhaps 
the assumption that the molecules are incompressible was 
not correct. He also strongly protested against the tacit 
assumption of the Van der Waels’ laws, and deductions 
made therefrom, which has recently become so common, 
particularly in German text-books. 

Professor Perry inquired whether the quantities a, b, 
and a had been determined for different substances and 
found to be constant. 

Professor Ramsay said that for substances in states 
analogous to those of perfect gases the quantities were 
approximately constant, but when the liquid state was 
approached this was no longer true. According to Pro- 
fessor Tait, the two states were not continuous. 

Professor Herschel remarked that Professor Tait had 
established his law on the assumption that the co-volume 
is four times the volume occupied by the molecules, 
This law, he said, had been amply verified by experiments 
on explosions. 

Dr. Burton, referring to Professor Ramsay’s remarks on 
the compressibility of molecules, said the law of force 
between attracting molecules should be accurately known 
before any deductions were made; and he pointed out 
that at constant volume the pressure should be propor- 
tional to the absolute temperature if allowance be made 
for the negative pressure cf attraction. 

Mr. Blakesley, in speaking of molecular forces, said he 
had observed that when water is allowed to evaporate 
from glass a furrow is formed in the glass which marks 
out the original boundary of the liquid. To all appear- 
ances the particles of glass are torn away by the molecular 
forces acting along the boundary. 








MISCELLANEA. 
On Wednesday, for the sixth time in the space of 54 
years, the barometer in London fell below 28.5 in. of 
mercury. 


The Hansell-Canal Steel and Wheel Works, Sheffield, 
have removed their London office from 6, Westminster 
Chambers, to more convenient premises, 49, Lime-street, 
E.C. Mr. F. Downie is their representative. 


Mr. Fr. Krupp, of Essen, has sent a donation of 
1000 marks to the widow of the Norwegian gunner who 
some little time ago was killed by the explosion of a 
Krupp gun. He had previously intimated his intention 
of replacing the exploded gun with a new one. 


The electric light on the Suez Canal has reduced the 
average time of transit as follows: Last year the average 
time was 24 hours 6 minutes. In 1889 it was 25 hours 
50 minutes; in 1888 it was 31 hours 15 minutes; and in 
1886 it was over 36 hours, 


The Skegness Local Board of Health have instructed 
Mr. D. Balfour, M. Inst. C.E., F.G.S., Newcastle-on- 
Tyne, to report on the Sewage Disposal Works of this 
well-known watering place with regard to the advisability 
of extending them, owing to the increased population. 


A meeting of the Engineering Students’ Club, New- 
castle-on-Tyne, was held in the Durham College of 
Science on the evening of November 10, when Mr. J. A. 
Harvey read a paper on ‘‘ The Gas Engine.” The paper 
was followed by a discussion. 


The Norwegian ‘‘ State” railways do not appear to be 
a success from an investor’s point of view. Thedividends 
for the last working year have now been fixed, and vary, 
so far as nine lines are concerned, from a minimum of 
Coed cent. to a maximum of 34 per cent. Four other 
ines give no dividend at all. 


We understand that the London and North-Western 
Railway Company contemplate making a good display at 
the Columbian Exposition. In addition to a standard 
locomotive and rolling stock they intend to exhibit some 
of the interesting historical objects they showed at the 
Paris Exhibition of 1889, 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ending November 1, 
amounted, on 16,290} miles, to 1,439,501/., and for the 
corresponding period of 1890, on 16,2524 miles, to 
1,402,164/., an increase of 37# miles, or 0.2 per cent., and 
an increase of 37,337/., or 2.5 per cent. 


The Rugeley Local Board have appointed Mr. W. H. 
Radford, C.K., of Nottingham, as their engineer, to prepare 
plans for and to carry out a scheme for the water supply 
of the district. It is proposed to bore into the Bunter 
sandstone on the hills above the town and store the water 
in a covered reservoir, from which it will be supplied by 
gravitation. No pumping will be required. 


The New York City passenger traffic returns for the 
past year show a substantial increase over those of pre- 
ceding years. The total number of passengers by street 
railways (i.e., tramcars), and by the elevated lines was 
431,000,000, which is just about double of what it was in 
1880. The trips per inhabitant averaged 242.9 per annum, 
in 1891, and 175,2 in 1880, showing also an increase 
on this respect. 


Mr. G. W. Plympton, M. Am. Soc. C.E., has recentl 
made a number of experiments on the breaking preven | 
of glass. Theglass used was of Dutch manufacture and 
varied from .290 in. to .345 in. in thickness ; strips of the 
glass 2 in. wide were supported on by 18 in. apart, 
and loaded at the centre. The bars deflected regularly 
up to the breaking load, giving no indication of an elastic 


limit. Applying the formula, breaking load = £0 ; the 
average value of the coefficient c was about 3300 Ib. 


Mr. Stuart A. Russell’s new work on ‘‘ Electric Light 
Cables and the Distribution of Electricity” will be issued 





shortly in Messrs. Whittaker’s ‘‘Specialists’ Series.” The 
work, after considering the laws relating to temperature 
and pressure, and the effect that they have on the deter- 
mination of the sectional area of the conductor, goes on 
to describe the various methods of insulating. Chapters 
follow on the testing of cables, on external wiring, under- 
ground work, and the methods of distribution of our 
various supply companies ; to which are added notes on 
testing circuits in daily use, and on the localising of 
faults in conductors. 


In a paper read before the American Street Car 
Association by Mr. Knight Neftel on the independent 
(storage or primary battery) system of electric motive 
power the author states that: Storage battery cars are 
as yet applicable only to those roads which are prac- 
tically level, where the direct system cannot be used, and 
where cable traction cannot be used, and is applicable to 
those roads only at about the cost of horse-power. At the 
same meeting in a paper on the ‘‘ Overhead System,” Mr. 
G. W. Mansfield stated that hard drawn copper is prov- 
ing the most popular material for the trolley wires. 
Serious mistakes have, he said, been made in the past by 
using iron flanged wheels as trolley wheels; such wheels 
wear the wire, whereas the wear should as much as pes- 
sible be thrown on the wheel, which is easily replaced. 


In an address to the students of the Sheffield Technical 
School, Mr. Jeremiah Head emphasised the importance 
of a youth’s education being early directed to the profes- 
sion or business in which he is to gain his living. As 
regards technical schools Mr. Head thought that practical 
knowledge acquired in the workshop should form 
as it were the body of the engineer, whilst technical 
education serves as clothing. He also held that the works 
training should in point of time precede the college train- 
ing. This view, though common amongst those who have 
had nothing to do with technical colleges, is, we believe, 
incorrect, as a couple of years spent at college at the end 
of an apprenticeship breaks the young engineer’s connec- 
tion with practical work, and he is very likely to drift off 
into technical teaching, or something similar. 


According to an article in the Railroad Gazette the 
the Chicago system of building construction differs from 
older methods, in that the walls of the buildings are not 
self-sustaining, but are carried on a framework of wrought 
iron or steel. This system was first developed from the 
necessity of the construction being such as to stand a 
uniform settlement of from 4in. to 6 in, after comple- 
tion, without injury to the structure, and which would 
furthermore have the least weight per square foot on the 
footings of the columns. Formerly the weight of both 
the walls and floors was carried entirely by the walls 
below, which increased in thickness from the top down- 
ward. When it became necessary to build with from 
thirteen to twenty stories, the necessary thickness of the 
walls was so great as to preclude their use owing to the 
waste of floor space, hence the next step was to put metal 
columns in the walls which carried the floor loads, leaving 
to the walls only their own weight. A further step was 
to remove the wall, and in its place substitute a veneer or 
covering of hollow tiles, the weight of which is carried at 
each floor by the metal construction of the interior of the 
building, the walls being secured laterally ™, hooks 
fastened to the tiling and the metal framing. This last 
construction approaches, if it does not reach, the mini- 
mum of weight, the pressed brick facing is either 4 in. or 
8 in. thick, and is backed bed hollow tile about 8 in. 
thick. The columns and girders should invariably be 
protected by a hollow tile of sufficient strength to prevent 
them collapsing in case of fire. 


A Colombo journal gives an interesting description of 
the manner in which the natives of Ceylon mine for 
lumbago. A native usually drives a shaft until he is no 
secre able to contend with the flow of water in the mine. 
He then stops working and afterwards drives galleries, 
and this he continues to do as long as his lamps will burn ; 
but the moment they are extinguished by the gases col- 
lected in the gallery he ceases working in that part and 
continues upwards, refilling the shafts he has dug with 
the débris from the mine. In other cases, instead of sink- 
ing a shaft a large open cutting is made in which the 
vein is followed, and galleries afterwards run as occasion 
may require. There is no system for ventilating the 
mines, and the result is that after a blast much time is 
wasted before the mine is sufficiently cleared of foul gases 
to allow working to be resumed. The great object of the 
native proprietor is to keep his expenses as low as possible. 
Astothetimberheisusing, he knowsnothing of itsstrength, 
and is quite unable to work out the strain it will stand. 
The result is that the shafts and galleries are frequently 
insufficiently timbered. The windlass used is frequently 
not strong enough and has no ratchet-wheel, so that 
serious accidents may occur in raising and lowering 
miners. The rope is the ordinary coir rope of the country, 
the strength of which varies very much according to the 
make and the quality of the fibre used. Instead of ropes 
ladders are frequently used by the miners, and these are 
made of the roughest materials and frequently tied with 
jungle rope or ordinary coir yarn. There is no regulated 
distance between the rungs, and the ladder is placed per- 
pendicularly to the bottom of the pit, and when it is 
sso | how highly lubricated the wood must get 
from the hands and feet of the natives who have been 
working plumbago, the great danger they run every time 
they mount and descend can be well conceived. Various 
minerals are dug out of plumbago mines with which the 
natives have no acquaintance, and consequently valuable 
minerals are sometimes thrown away. Pitchblende, 
known as a valuable ore of uranium, has been found 
inside plumbago; pyrrhotite also is found largely in 
plumbago mines, from which, in other countries, the 
greater part of the nickel of commerce is extracted, 
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Tue first pneumatic despatch system in Berlin was 
established in the year 1876, similar to those then 
already in use in Paris and London, and since that 
time has grown to a considerable extension and im- 
portance. The conduits were firstly arranged according 
to the polygonal system, in which the single stations 
were polygonally connected with the central station, 
and the conduits were run through by the despatch 
carrier boxes alwaysin the same direction. 

Some years’ service having shown the insufficiency of 
the polygonal system, its transformation to the radial | 
system was determined and gradually accomplished. | 





With this latter system, thesingle stations are arranged | chamber, two brackets are provided, which support at 
radially round a common centre, the chief office, where | the same time a table in front of the chamber. 


there are the reservoirs of compressed air and of rare- 
fied air, and from whence the carrier boxes are driven 
by compressed air to the intermediate and end sta- 
tions. The transporting of the carriers back from these 
stations to the chief office is effected by means of rare- 
fied air. 

By this transformation of system, the efficiency of 
the establishment was raised very considerably, but at 
the same time also the cost of working, because of the 
more frequent despatchings. Further, rarefied air, of 
which the production is expensive, is used in this sys- 
tem more extensively than in the polygonal system. 
But this latter inconvenience of the radial system is 
largely compensated by the greater efficiency of the 
establishment. 

After the transformation of the net of conduits, 


| 





endeavours were made to obtain also a simplification 


of the apparatus of receipt and delivery. The Fel- | 
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city of its arrangement and cheapness of cost, pro- | 


mises to be widely used. The Wildemann apparatus | 
is exclusively employed in the pneumatic despatch | 
establishments of the Imperial German Post Office of 
Berlin. 

The apparatus, which may be employed both for 
receipt and delivery, and also as transit apparatus, is 
represented by the annexed views. It consists essen- 
tially of a reception and delivery chamber M, which at 
its upper part is shaped elliptically and receives, 
accordingly as it is at a terminal or intermediate 
station, either one or two tubes. For supporting the 


In the 
one tube R a specially shaped cock F is intercalated, 
which, according to its position, either establishes 
communication between this tube and the chamber, or 
cuts off the communication. 

The special construction of this cock comprises a 
central perforation, and several smaller channels run- 
ning from this central perforation into a hole at the 
lower end of the cock. From this hole a second 
channel parallel with the central opening crosses the 
wall of the cock, and communicates in a certain posi- 








tion of the cock with the tube S, which isin communi- 
cation with the free air. The rotation of the cock is| 
effected by bevel wheels, of which one is placed on a} 
prolongation of the plug, and the other is connected 
by a vertical shaft to the hand lever H. 

The column serves to support this shaft, and to| 
limit the stroke of the hand lever H. On the face of | 
the table which is turned towards the hand lever, | 


PNEUMATIC DESPATCH SYSTEM. 























shows an apparatus for stations having no air reservoir, 
viz., for terminal stations. In the tubes between such 
stations there may be arranged places of interruption, 
or intermediate stations. At each such intermediate 
station, an apparatus, as shown in Fig. 3, is inter- 
calated, 

In Fig. 2 both tubes A and B lead to the air reser- 
voirs; tube A to the reservoir with compressed air, 
and tube B from cock to the reservoir with rarefied 
air. At asuitable place on the conduit, but in the 
proximity of the apparatus, a common passage cock 
is intercalated which is opened when letters, &c., from 
this station or from the intermediate stations are to 
be despatched to the end office, but which is closed 
when the transporting is to be effected in the inverse 
direction, that is to the central station and by means 
of rarefied air. 

The letters, &c., to be despatched from the central 
station are inclosed in leather boxes (carriers), which 
are put (Fig. 2) into the tube R, above the cock F, 
entering through the chamber; then, after the chamber 
door being closed, the cock F is placed on ‘‘ compres- 
sion,” and the passage cock is opened. At the same time 
the attendant of the intermediate station, which b 
telegraph is advised of the departure of the deegnth 
box, places the cock F of his apparatus on ‘‘ passage.” 
The despatch box thus will be driven by compressed 
air through conduit R to this intermediate station, 
and fall into the chamber of the apparatus there 
(Fig. 3). By placing the cock F to ‘ passage,” 
the air which is in the conduit before the despatch 
box, and which must be dislodged, is now permitted 


binger apparatus first used proved to be very expensive, | there are provided small plates with inscriptions indi-| to escape into the atmosphere through the channels 
unwieldy in working, and requiring considerable space | cating the different positions of the cock corresponding | and the tube S. 


for their installation, consequently, as the branch sta- | 
tions were mostly located in hired premises, the ex- 
pense was great. 

The improved Felbinger apparatus, which has been 
used since 1886, is much simpler, an improvement 
which appears yet more distinctly in the pneumatic 
apparatus for intermediate stations with the so-called 
breech tube, modified according to the indications of 
Mr. Ehrike, secretary of superintendence of the chief 
post-office at Berlin. These apparatus are described 
by Professor Riihlmann in the fourth volume of his 
‘* Allgemeine Maschinenlehre.” 

Lately Mt. Josef Wildemann, of 25, Kronprinzen 
Ufer, Berlin, has taken out a patent for a pneumatic 
receipt and delivery apparatus, which, by the simpli- | 


to the positions of the hand lever, 
mistake. 

The door N, which closes the chamber, is tightly | 
shut by meats of a lever, turning on the chamber | 
against an oblique face of the closed door ; besides this | 
there is provided india-rubber packing between door | 
and chamber. The gauge indicates the pressure 
existing in the chamber, both above and below the 
atmosphere. The cock K, arranged laterally on the 
chamber, is for producing equilibrium between the 
atmospheric air and the chamber. 

Figs. 2 to 4 illustrate the manner of working of 
the apparatus. Fig. 2 shows the apparatus as used at 
the offices which are provided with air reservoirs, that 
is, at central stations or chief offices, whilst Fig. 4 


so as to prevent any | 


| 


} 


The sound of the despatch box striking against the 
sides of the chamber announces its arrival to the atten- 
dant. He turns the lever H, thereby cutting off the 
further current of compressed air into the chamber, and 
its exit through tube S, opens the balancing cock K on 
the chamber, and finally the door. After having 
taken out of the carrier box the despatches for his 
station and inserted those to be forwarded to the end 
station, the boxes are put into the tube; the door and 
cock K are then closed, and the cock F again put on 
‘‘ passage.” The carrier box impelled by the com- 
pressed air entering through tube R and chamber into 
tube R!, will hurry — the tube to the end office 
(Fig. 4). Here the attendant will withdraw it from 
the chamber in the way just described. During this 
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time the passage cock at the central station remains 
open, and the cock F there remains in the same posi- 
tion, as the cutting off of the compressed air will be 
effected by the cock F, 

After one or more carrier boxes have passed from 
the central station to the end office, the reverse for- 
warding from the end station to the central office is 
effected in the following way. The passage vock at 
the central station is closed, and the cock F there is 
placed on ‘‘ vacuum.” The communication of the 
tubes B and R with the reservoir of rarefied air is 
thereby established, and with closed apparatus at the 
intermediate and end stations, an equilibrium on the 
whole line from the chief office to the end station will 
be produced between this reservoir and the conduit, 
when cock F at the intermediate station remains 
placed on ‘‘ passage.” 

For introducing the carrier boxes into the tube 
(Fig. 4) at the oot office, the cock F there is closed, 
and also the door of the apparatus. Such a position is 
then given to the cock that the carriers, by means of 
the atmospheric air entering through tube S, are im- 
pelled to the next intermediate station, and there fall 
into the chamber, which, if only one intermediate 
station be existing on the line, is represented by 
Fig. 3. After the arrival of the carrier box the atten- 
dant closes the cock F, so that the rarefied air now 
fills only the portion of the conduit from the chief 
office to the said cock. 

Then the cock K on the chamber of the apparatus 
of the intermediate station is opened for producing 
equilibrium between the air in the chamber and the 
free air. Finally the door is opened, and the box, 
after the letters destined for this station have been 
taken out, is introduced into the tube. After closin 
the cock K and the door, and after turning the hel 
lever into the position ‘‘ vacuum,” the carrier box, in 
the same away as above described with regard to the 
despatching from the end station, is by the atmo- 
spheric air entering into tube S (Fig. 3), driven to the 
next branch station, or, as shown in the figures, to 
the central station. The carrier box in then taken out 
after closing cock F in the same way as at the interme- 
diate station. 

If the distances between the central station and the 
end offices are small, then, of course, the intermediate 
stations are dispensed with, and the service will thus 
be simplified, as there then will be only the transport 
between the chief office and the end station, without 
intermediate stations. 

Lately the carrying of the despatches in the tubes 
has been effected in leather boxes having no metal 
lining and running at fixed periods from station to 
station. By this arrangement the officials know 
exactly at what time and in what direction they have 
to expect the arrival of the carrier. Includingthe delay 
at the stations for taking out and putting in the 
despatches of the carrier boxes, the speed of the runs 
is so regulated, that a distance of 1000 metres will be 
run through, forward or backward, in about 24 
minutes, so that every 24 minutes a despatching may be 
effected in any direction. If there is a greater dis- 
tance between two neighbouring offices, or if, in conse- 
quence of the greater length of the track, one or more 
intermediate offices are intercalated, the duration of 
the run will, of course, belonger. But it is claimed 
that by using the above described apparatus, double 
the number of despatchings, as compared with the old 
systems, may be effected during a given time. 

The present apparatus have the advantage of simpli- 
fication and more speedy transport of the despatch 
carriers, in consequence of this simplification, which 
also causes reduced cost, both in the first instance 
and for repairs, 





INDUSTRIAL NOTES. 

Tue industrial conflict on the Tyne, involving also 
the Wear and the Tees, respecting overtime, has only 
been averted by the votes of a comparatively small 
majority. The only satisfactory thing in connection 
with the ballot is that the decision ends the strike and 
lockout. The total number of ballot papers issued 
was 13,000; of the total number of men entitled to 
vote only 6431 voted, while 6569 declined to vote. 
The total vote, therefore, only represents the expressed 
views 6f the minority. Of the votes given 3511 were 
in favour of the terms provisionally agreed upon, 
whiist 2920 voted against those terms, or, in other 
words, for continuing the strike. Thus the majority 
was only 591. The mode in which the vote was taken 
was far from satisfactory, indeed it might be termed 
tricky, for the question put was whether the men were 
in favour of accepting the employers’ terms, whereas 
the terms were the outcome of joint action on the part 
of representatives of employers and employed, settled 
at an interview arranged for that purpose. The 
large number of abstentions in the voting shows that 
the majority of themen werenot impressed hy any abso- 
lute desire to abolish overtime, or even to restrict it 
within the rather wide limits expressed in their own 
memorial. Had they been, at least two-thirds of the 


men would have voted, instead of the minority only. 





The result gives point to the accusation of some of 
the employers that the real object of the strike wasan 
increase of pay for overtime, rather than a restriction 
of the time to be worked. The abolition of overtime 
was not even suggested by the men’s representatives. 

The terms agreed upon will, doubtless, constitute 
the rule in most engineering establishments for some 
time to come ; it is desirable, therefore, to give them a 
permanent record in these columns, so that they may 
be easily referred to at any future time. The follow- 
ing are the terms of agreement made at the interview 
on Wednesday, November 4, by a deputation of the 
men’s joint committee and the employers, these terms 
being the subject matter of the vote taken by ballot. 
‘*The employers undertake to discountenance over- 
time as much as possible; overtime to be paid for at 
the same rate as at present, but to be subject to the 
following restrictions: 1. No man to be required to 
work more than 65 hours in any one week, nor 
more than 230 hours in any four weeks, calculated 
from total time to total time. 2. When men are 
working alternately night and day shifts they shall, 
when required, continue working until relieved by men 
of the incoming shift. This, however, is not to be- 
come a practice. They shall not be required to work 
any other overtime. 3. With regard to commercial 
repairs, no man shall be required to work more than 
65 hours per week, and systematic overtime is to 
be avoided. As to breakdowns in plant, or usual 
shop repairs, previous custom is to prevail. These 
will, therefore, be exempt from the above restrictions. 
But overtime under this head is to be discontinued as 
far as possible.” The latitude allowed in these arrange- 
ments ought to be wide enough to satisfy employers, 
and the conditions cannot be said to be too restrictive 
generally speaking for the men. 

The monthly report of the Ironfounders’ Society for 
November indicates the slow and steady decline in 
this branch of the engineering industries. The total 
number on the funds was 1902, being an increase of 
62 in the month. Of these 839 were on donation, the 
increase being 23. There was an increase under each 
head, but only one member is returned under the head 
of dispute pay. The detailed reports of the state of 
trade still further point to the slackening off in trade 
in various parts of the country. This month the total 
number of places returned as ‘‘ good” to slack and 
dull is 91, employing 11,614 members, as against 95 
employing 12,155 last month. Under the heads of 
very slack and dull to very bad the number of places 
has increased from 22 last month, employing 2872 
men, to 25, employing 3530 this month. Inno instance 
is the state of trade marked ‘‘ very good.” The number 
of members has further increased, the total now being 
15,154; the funds have also increased, the total 
balance now being 52,062/. 5s. 6d. The report states 
that the shipbuilding industry has not fallen off to the 
extent which was apprehended a few months ago, 
Scotland and Cardiff being said to be busy, the former 
for sailing vessels. The vote of the membersin favour 
of a levy in aid of the carpenters was carried, the 
amount being paid over to the Strike Committee. The 
society is taking action over the question of overtime. 
For the present the executive only call attention to 
the subject, and urge the members to discourage the 
practice. They believe that by agitating the question 
in every branch and workshop, the system of working 
overtime systematically will be discontinued without 
resorting to a strike. The intimation thus given is 
preparatory to further action if the practice is con- 
tinued. 





The report of the Ironmoulders’ Society of Scotland 
states that, on the whole, the condition of affairs is 
satisfactory. But the number of unemployed members 
has increased, many members being compelled to walk 
the streets at this season of the year. The total un- 
employed was, at date, 661, of whom 451 were on idle 
benefit. This is a larger percentage than usual. The 
financial condition of the society is however so good 
that the funds are increasing, notwithstanding the 
additional claims. A further advance has been obtained 
at Bo’ness of 2s. per week, making a total advance of 
from 5s. to 8s, per week within the last few years in 
this centre of industry alone. The union is now dis- 
cussing the question whether members shall be ad- 
mitted who are not prepared to pay for provident 
benefits as well as trade benefits ; the executive seem 
to be in favour of entering men as members for trade 
purposes only, 





The monthly report of the Associated Blacksmiths 
is more reassuring, for in only one town, out of a total 
of 43, is trade said to be bad; good, moderate, fair, 
and improving are the words used generally to describe 
the state of trade. There are fewer idle than last 
month, the total being 114, and eight on dispute 
benefit. ‘The members have a dispute with one firm at 
Clydebank against a reduction in wages of a farthing 
per hour. The report states that a large amount of 
new work has come forward in connection with ship- 
ping, so that trade bids fair to be good all through the 





winter. The Aberdeen men are moving for a reduc- 
tion of hours to 51 per week, the matter being referred 
to the federation of the engineering and shipbuilding 
trades. Some few other disputes are pending, but only 
involving a very few men in the aggregate. 





The condition of the engineering industries through- 
out Lancashire remains much the same, generally speak- 
ing, but with an increased tendency towards slacken- 
ing off in most branches. As a rule the chief firms are 
well employed upon work in hand, but except in the 
case of specialities the new work coming forward is 
limited in quantity, and there is an increasing amount 
of competition to secure the orders which come into 
the market. Everything points, unfortunately, to 
a decided slackening off, which appears likely to 
develop as the end of the year approaches. The iron 
market is again very quiet, with a rather easier tone 
as regards prices. For finished iron prices remain 
firm, makers’ order books being mostly full for the 
remainder of the year. As far as regards labour 
questions they are generally very quiet in Lancashire 
at the present time, except now and again in the 
textile trades there are local disputes about matters 
more or less technical, which end, in most instances, 
in a cessation of work for a brief time only. Mr. 
Maudsley, the representative of the cotton opera- 
tives, has explained that the omission of the words 
‘* eight hours,” in the congress resolution was made b 
the mover of that resolution in order to get it sontied. 
This fact has hitherto been carefully concealed, or 
kept in the background by the mover, in all the recent 
controversies upon the subject. This being so, the 
fact of the resolution being so carried, with the omis- 
sion of those words by consent, the conclusion of the 
congress is altogether nullified in so far as the eight 
hours question is concerned. An eight-hours day by 
legislation can never be secured by tricky means, or if 
it should be it would never become operative as an 
Act of Parliament. Except with the miners the agita- 
tion is losing its effective force. 





In the Sheffield and Rotherham district the heavier 
branches of trade are quietening down, the prospects 
being that of a quiet winter. But, for the present, 
that only means lessened activity and pressure ; it 
does not necessarily involve any serious decrease in 
employment. The improved inquiry for band and 
circular saws is well maintained, and most of the edge 
tool manufacturers are busy. The file trade is getting 
slack, some file cutters being out of employment, while 
others are on short time. File cutting by machinery is 
extending, there being a demand for sand blasting 
machinery for the cutting of files, glass, stone, &c. 
There is a good demand for table knives of medium 
quality, and for the better class of carvers, but for 
spring cutlery the demand is not so pressing. The 
fact that the leading manufacturers of Bessemer steel 
are fairly busy with large orders required for the local 
trades indicate that the local industries are fairly well 
employed. The silver and silver plate trades are be- 
coming increasingly busy, the prospects being that 
those branches will continue active right up to Christ- 
mas. There is an almost total absence of labour 
disputes in the district at the present time, each side 
being content to let such questions remain as they are, 





The strike of the drillers some time ago in one of the 
shipyards on the Clyde ended in a lockout of the men 
engaged in the strike, The turnout was against non- 
union men by the members of this new union not two 
years old. The rivetters were appealed to to strike 
against the non-union men, but they refused ; it is even 
stated that they helped the latter in their work. The 
drillers are now completely beaten, some 600 of them 
failing to find other employment, the funds being 
exhausted and the union on the point of breaking up. 
Vengeance is being threatened against the rivetters, 
but the latter belong to a well-organised union, and 
can no doubt give good reasons for their action. 

The condition of trade in the Cleveland district 
pretty well maintains the improvement recently re- 
ported, but there are no substantial signs of any 
permanent increase in the demand at the present 
rates. The number of men out of work is not so great, 
and there is a feeling that labour disputes had better 
be avoided just at the present time. The settle- 
ment of the dispute on the overtime question, on 
the Tyne, has given great satisfaction, inasmuch as its 
continuance would have affected Cleveland very 
materially. The threatened dispute with the ironstone 
miners has been averted. The men demanded 10 per 
cent. advance; the employers claimed 5 per cent. 
reduction. A ballot of the men was taken on the 
question, the men voting in a majority for the advance, 
but offered to take 5 per cent. in lieu of the 10 per 
cent. demanded ; but the executive of the union was 
empowered to make terms. A deputation met the 
employers, when both declared that they were right in 
the attitude taken, but a compromise was effected 
upon the basis that the prices remain as they are to 
the end of the year, namely, 10d. per ton for getting 
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and filling, which is 10 per cent. above the rates and 
prices of 1879. The wages of the limestone quarrymen 
will be governed by this arrangement to the end of 
the year, but the quarrymen of Mickleton are still out, 
not on a question of wages, but because the manager 
discharged some men ; the others believing that the 
discharge was a blow at the union, left work. The 
manager declares that it was not in any way designed 
as a blow at the union, and refuses to engage the dis- 
charged men. Consequently the men decline to resume 
work, though their agent is in favour of their doing so. 


An important movement is on foot for the amalga- 
mation of the sliding scales of the Board of Concilia- 
tion and Arbitration for Manufactured Iron and Steel 
Trades of the North of England and the Midland Wages 
Board for the regulation of wages. The differences 
between the rates have often caused some friction in 
the Midland district, the amount of difference being 
made up in the shape of a bonus. It is thought that 
an amalgamation will obviate difficulties in the future. 
The matter is referred to a sub-committee to investigate 
and report. 

At the last meeting of the North of England Board 
of Conciliation several matters were disposed of under 
the sliding scale, in some cases involving reductions in 
wages, the ruling of the Board being accepted in all 
instances. The case of the Stockton malleable pud- 
dlers and their underhands was adjourned with the 
view of seeing whether some definite arrangement could 
be made which would satisfy both parties. 

The award of the arbitrators to whom was referred 
the matters connected with the carpenters’ and joiners’ 
strike had not been issued at time of writing, but it 
was expected to be given ere the close of the present 
week. The Strike Committee state that the non-union 
men absorbed 30,000/. and the union men 20,0007. dur- 
ing the strike. To show how closely pressed the com- 
mittee was for funds ere the close of the dispute, they 
admit that coupons had to be resorted to, payable when 
funds came in to meet them. The large amount voted 
by the ironfounders came in just at the right moment 
toenable the committee to clear off some of the press- 
ing claims. If the cost to the unions was 50,000/. the 
losses in wages must have been nearly 100,000/., irre- 
spective of losses to the employers for the last six 
months. The close of the strike was welcome news 
to both parties, 





The deadlock in connection with the boot and shoe 
trade has happily ended, the men on strike having by 
a vote of the union returned to work, and the lockout 
by the employers consequent thereupon having been 
declared at an end. The officials of the union deserve 
great credit for the way in which they upheld the 
principle of loyalty to the Conciliation Board, in spite 
of the refractory conduct of some of their own 
members. It is to be hoped that these lessons will 
not be lost either upon employers or workmen. The 
officials of a union are for ever in danger of being 
accused of leaning towards employers whenever they 
stand firmly against any wrong-doing on the part of 
the men. But when the whole body of the men is 
appealed to they often act with prudence in coming 
to a final decision. Some of the new men distrust the 
officials, as was the case at Newcastle, at Leicester, 
and in London, but mere distrust will not, as a rule, 
blind the majority of the members of any union when 
honestly appealed to. The result will doubtless be 
that the workshops question will be upheld on the 
lines of the former agreement. 


The strike of nailmakers at Halesowen and the 
district for an advance of wages is, so it is stated, 
being supported by some of the ironmasters of the 
district. The men have no strike fund and depend 
entirely upon voluntary support. When some of the 
brand new unionists are denouncing capitalists, per- 
haps they will remember that the nailmakers were 
= by some of the masters when the unions stood 
aloof. 





There is great rejoicing over the return of labour 
candidates at many of the municipal elections, the 
cry has gone forth—capture at the ballot boxes. 
Many others expect to be returned at the school board 
elections now pending, as a preliminary canter to the 
race at the general election. 

_Inthe mining districts generally there is something 
like repose in so far as labour disputes are concerned. 
In a few there have been, and still are, some strikes, 
but not of any very serious dimensions. The strike 
against non-unionists at the Nunnery Pit is settled, 
the union men going down in one batch and the non- 
union men in another. This seems, after all, a small 
matter to fight about—it is hardly worth the candle. 
The dispute about ‘‘ riddles,” at Flockton, is settled ; 
the men returned to work at the same prices as before, 
the riddles being dispensed with. The dispute at the 
Carlton Main is also settled, an advance of a penny per 
ton being conceded as extras in certain working places. 





The threatened dispute at Glasshoughton in conse- 
quence of the change from candles to lamps was settled 
without a strike. 

Some disputes in South Wales have been arranged 
without resorting to a strike. In the Pontypool 
district the dispute which was referred to arbitration 
has resulted in favour of the men. Another award 
seems likely to cause some irritation, asit is contended 
that the arbitrator went beyond the questions sub- 
mitted to him; but as a month’s notice must be given, 
probably some arrangement will be come to so as to 
avert further trouble. 


In the unskilled and riverside trades the recent 
failure at the Carron and Hermitage wharves has had 
the effect of cooling the ardour of the more militant 
of the men, and of subduing the aggressiveness of the 
leaders. The federation scheme failed miserably, and 
even some of its promoters now regard it as a sham. 
It did not even conduce to co-operation, and it cost 
the Dockers’ Union a large sum in consequence. 








THE PROPERTIES OF ALLOYS. 
Report to the Alloys Research Committee.* 
By Professor W. C. Roperts-AustEN, C.B., F.R.S. 
(Concluded from page 550.) 

Liquation of Silver-Copper Alloys.—In order to gain 
some evidence as to the capabilities of the appliance, it 
was subjected to the following tests in connection with 
the liquation of silver-copper alloys, that is, the separa- 
tion of their more fusible constituents. This series of 
alloys has previously been the subject of careful experi- 
ment, and much is now known respecting them. Not the 
least interesting fact connected with them is the remark- 
able molecular rearrangement they undergo during solidi- 
fication. Levol,+ who is the chief authority on the subject, 
concluded that the only homogeneous alloy contains 
71.893 per cent. of silver and 28.107 per cent. of copper ; 
and he considers it to be a definite combination of the 
two metals having the formula Ags Cus. Many years ago 
I also examined the behaviour of the silver-copper alloys 
during cooling ; and the diagram, Fig. 7, page 550 ante, 
with the following figures, taken from my paper,{ may 
be given, as showing the way in which a cubical mass 
45 mm. or 1? in. side, will arrange itself in cooling 


Alloy containing 92.5 per Cent. Silver and 7.5 per Cent. 
Copper, cooled rapidly. (See Fig. 7, page 550.) 
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Central Percent- 
Vertical age of Corners. | age of Sides. age of 
Plane. Silver. ilver. Silver. 
a 92.46 h 92.32 | qa 92.36 
b 92.60 i 92.37 | + 92.38 
c 92.91 k 92.33 8 | 92.31 
d 93.55 l 92.33 | 
e 93.10 m 92.39 | 
Bi 92.50 n 92.38 
g 92,42 0 92.27 |Dip assay, 92,51 
p 92.32 | 


| \ 
Maximum difference, between centre d and corner 0, 1.28 per 
cent. 


rapidly. It will be evident that the silver becomes con- 
centrated towards the centre of the mass, which is richer 
in silver by 1.28 per cent. than the external portions. 

The results of a memorable research led Guthrie§ to 
the conclusion that certain alloys in cooling ‘‘ throw off 
atomically definite bodies, leaving behind a fluid mass 
which is not definite in composition ;” so that ultimately 
the most fusible alloy of the series is left, which he calls 
the eutectic or most fusible alloy, and in it the ‘‘ propor- 
tions between the constituent metals are not atomic pro- 
portions.” Guthrie’s experiments dealt only with alloys 
of low melting points, such as the fusible metals; but 
photographic records of the rate of cooling, as measured 
by the platinum-rhodium thermo-couple, might be ex- 
pected to show at what temperatures groups of silver- 
copper alloys solidify, and fall out of solution. And at 
the same time evidence as to the probable composition 
of the eutectic alloy of the series should be as readily 
obtained by these means as it was, in the earlier experi- 
ments, by placing an ordinary mercurial thermometer in 
a bath of fusible metal. 

Fig. 11, page 580, represents such a photographic 
record of the rate of cooling of a mass of standard silver 
weighing 1loz. It will be seen that the initial tempera- 
ture indicated is 1068 deg. Cent., and that there is an 
abrupt fall to 856 deg. Cent. at b, when the freezing of the 
mass asa whole begins. Just before this abrupt turn in 
the curve takes place, there is a slight change in its direc- 
tion at a, probably caused by a falling out of alloys rich 
incopper. After the abrupt break at 6 a slight upward 
tendency c shows that heat is evolved; but the curve 
continues to fall until another abrupt change occurs at 
748 deg. at d, which indicates that a second critical point 
has been reached. That this is attended by the evolu- 
tion of heat is seen, for the spot of light remains sta- 
tionary for forty seconds ; and it is doubtless caused by 
the solidification of the eutectic alloy, that is, the most 
fusible alloy of the series. 

Similar photographic records of the cooling of Levol’s 
* Read before the Institution of Mechanical Engineers. 

+ Annales de Chimie et de Physique, vol. xxxvi., 1852, 
page 193; vol. xxxix., 1853, page 163. 

t Proceedings of the Royal Society, vol. xxiii., 1874-5, 





page 481. 
§ Philosophical Magazine, vol. xvii., 1814, page 462. 





alloy, Ag; Cus, containing 71.893 per cent. of silver, show 
that there is only a single break, Fig. 11, which occurs at 
this same temperature 748 deg. Cent. ; solidification 
throughout the mass then takes place. A record of the 
cooling of a mass of silver copper, Ag Cu containing 
63.029 per cent. of silver, also gives only asingle break at 
748 deg. Cent.; but although the freezing point of the 
eutectic alloy is evidently close to this temperature of 
748 deg. Cent., it would not be safe to conclude that 
either Ag, Cu, or Ag Cu is itself the eutectic alloy; they 
are probably only the last alloys (in which the consti- 
tuents are in simple atomic proportions) to fall out of a 
bath of indefinite composition. Other alloys of this 
series have been examined, and the curve of the one con- 
taining 60 per cent. of silver is also shown in Fig. 11. 
It seems to show that in a series of alloys the second 
om of solidification is not quite constant. The be- 
aviour of a solidifying mass of gun-metal appears to 
present exactly the same characteristics ; but the experi- 
ments have not as yet been concluded. It is easy in the 
case of alloys like fusible metal to keep the alloy melted 
and to ascertain what the composition of the most fusible 
alloy really is, by ate straining the fluid mass 
from the suspended crystals through a canvas or asbestos 
. The temperature required to separate the eutectic 
alloy of the silver copper series would introduce many 
difficulties of manipulation, though the result might 
ultimately be obtained. 

The photographic curve, Fig. 12, e 580, shows 
the application of the photographic method to record- 
ing the evolution of heat which occurs in cooling masses 
of steel. The experiment was made on a piece of the 
same steel which had already been subjected to experi- 
ments by M. Osmond. It had the following composi- 
tion: Carbon, 0.160 per cent.; silicon, 0.012; sulphur, 
0.021; phosphorus, 0.029; manganese, 0.110 per cent. 
The results of cooling it are shown by the upper curve 
in Fig. 12. It will be observed that, as the mass cooled 
down, there were, as M. Osmond had shown, two dis- 
tinct evolutions of heat: one, d, occurs at 843 deg. 
Cent., or 1549 deg. Fahr., which is believed to mark the 
change of hard to soft iron, because it occurs in iron free 
from carbon ; and the other, f, is at 675 deg. Cent., or 
1247 deg. Fahr., and is certainly due to the change in the 
relations between the carbon and the iron. There is pro- 
bably also another slight evolution of heat e at 767 deg. 
Cent., or 1413 deg. Fahr. It is interesting to compare 
this curve with the one below it, obtained during the 
cooling of amass of steel containing nearly 0.5 per cent. 
of carbon, in which there is a distinct evolution of heat 
at 820 deg. Cent., or 1508 deg. Fahr., and a prolonged one 
at 650 deg. Cent., or 1202 deg. Fahr. With reference to 
these curves M. Osmond himself wrote to me on De- 
cember 18, 1890, ‘‘ The photographs are very beautiful, 
but, as you say, this mode of representation [by time- 
temperature curves] is not well adapted for showing 
slight evolutions of heat which occur while the cooling 
of the mass is slow [and is represented by the flat part of 
the curve]. It is certain, however, that the slightest pro- 
minence shown in the curve is a real one, and is not due 
to errors of ——. The curve representing my steel 
is perfectly clear; but your specimen appears to have 
been well chosen for showing the two critical points.” 

Effect of Small Quantities of Impurity on the Freezing 
Point of Gold.—The fundamental effect of an impurity in 
re the mechanical properties of metal has been 
abundantly established ; but the part played by the im- 
purity may be twofold. It may act directly on its own 
account upon the mass; and, by changing its struc- 
ture, may alter its mechanical properties when solid. Or, 
as Osmond’s* work has shown, it may cause, retard, or 
hasten the passage of a metal in which it is hidden from 
its normal to an allotropic state, and may affect its pro- 
perties indirectly. For the purpose of investigating these 
two distinct sets of phenomena, gold offers many ad- 
vantages. It may be prepared in a very high degree of 
purity ; it is not liable to contamination by oxidation ; 
and much is already known respecting certain of its 
mechanical and thermalt properties as influenced by 
small quantities of impurity, which exert a truly aston- 
ishing influence on its strength and extensibility. Plati- 
num would no doubt be even better ; but its manipulation 
is attended with many difficulties. In the case of gold 
such difficulties can be met; and when they have been 
surmounted the work may be carried on with confidence, 
so as to prepare for the extension of the experiments to 
metals in ordinary use. It would appear, therefore, most 
desirable to obtain thermal evidence as to the influence 
of impurities on a cooling mass of gold. It what degree, 
for instance, is the freezing point of gold influenced by 
the presence of definite inpurities? and is the final soli- 
dification of the mass preceded in the respective cases by 
a pasty stage? or does the passage from the fluid to the 
slid state take place rapidly? Many years ago I called 
attention to the remarkable lowering in the melting 
point of gold, produced by the presence of silicon ; but 
the want of a suitable pyrometer has hitherto prevented 
my making direct experiments upon the subject. 

he method of preparing gold of a high degree of purity 
has already been described. In each experiment now 
to be more fully described, 132 grammes or 2037 grains of 
gold were melted in one of the crucibles provided with a 
central tube or socket as already described, and weighin 
with its cover 130 grammes or 2006 grains. The initia 
temperature of the molten mass was high, somewhere 
about 1200 deg. Cent., or 2200 deg. Fahr. ; and the dura- 
bility of the thermo-junction and the constancy of its 











+ Comptes Rendus, vol. cx., 1890, page 346. 
t Annales de Chimie et de Physique, vol. xx., 1880, 
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+ Philosophical Transactions of the Royal Society, 
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readings had, therefore, to be carefully tested. It was 
found by repeated trials that different crucibles of the 
game size, filled with identical weights of gold, gave 
closely concordant results ; but it occasionally nga 
that the platinum wire.of the couple became brittle and 
broke. In such cases the fractured portion was removed, 
and the ends were twisted together again. Throughout 
the course of the ——— a crucible filled with pure 
gold was kept at hand, and the freezing point of the 
— metal was determined from time to time as a 
check. 

The object of the experiments was primarily to ascer- 
tain whether the influence of impurities on the metal was 
really tangible, that is, whether the insertion of the 
point of a fine stirrer of clay would indicate the existence 
of a pasty or gritty stage; but advantage was taken of 
the installation of the appliances to determine what 
retardation of the freezing point of gold is produced by 
the known elements which are added to it. 

The result of Raoult’s investigations on the lowering 
of the freezing points of solutions led him to the conclu- 
sion that one molecular proportion of any substance, dis- 
solved in a hundred molecular proportions of any solvent 
whatever, lowers the freezing point of that solvent 
0.62 deg. Cent., or 1.12 deg. Fahr. This had not been 
tested in the case of solutions of metals in metals, until 
Heycock and Neville* began an elaborate investigation of 
the subject. Their research, as far as it has at present 
been carried, deals first with the lowering of the freezing 
points of sodium and tin, produced by the addition to 
them of certain other metals; and second, with the mole- 
cular weights of metals when in solution. The results of 
their experiments when compared with the empirical 
laws of Coppet and Raoult may be briefly stated as 
follows. They are in accordance with the law “‘that for 
moderate concentration the fall in the freezing point is 
proportional to the weight of the dissolved substance 
present in a constant weight of solvent.” By making the 
assumption that the molecule of zinc or of mercury is 
monatomic when in solution in tin, they confirm the 
second law ‘‘that, when the falls produced in the same 
solvent by different dissolved substances are compared, 
it is found that a molecular weight of a dissolved sub- 
stance produces the same fall whatever the substance 
is.” But the third law, which states ‘‘that if a constant 
number of molecular weights of the solvent be taken, 
then the fall is independent of the nature of the solvent,” 
they found to be probably incorrect; and theoretical 
considerations indeed would lead us to expect this. In 
the case of silicon in standard gold, which has already 
been mentioned, a long semi-fluid stage appears to be 
set up; the metal may contain solidified particles, and 
yet be sufficiently fluid to flow readily ; this phenomenon 
has not yet been fully investigated. 

In a research of much interest, Ramsayt has deter- 
mined the molecular weight of a number of metals by 
Raoult’s vapour —- method, that is, he ascertained 
the depression of the vapour pressure of the solvent, pro- 
duced by a known weight of dissolved substance, and he 
tinds that, although sodium behaves irregularly, yet ‘‘ it 
would appear legitimate to infer that in solution, asa 
rule, the atom of a metal is identical with its molecule, 
as the physical properties of those metals which have 
been vaporised would lead us to suppose.” 

The experiments were conducted as follows: The gold 
was melted in the crucible, and its freezing point noted 
in two ways—first, by recording with the aid of a chrono- 
graph the rate at which the mass cooled, the results 
being plotted in a curve with time and temperature as 
co-ordinates. The exact freezing point was then indi- 
cated by the abrupt change in the basen of the curve. 
Second, the freezing point was also actually observed in the 
following way: The cover of the crucible had an orifice, 
which could be covered with a plug of charcoal, and 
through this orifice was inserted a fine pipeclay rod held 
in the hand. A little experience with this, in touching 
the surface of the molten mass, enabled the existence of 
either a pasty or a gritty stage to be detected, and the 
point of actual solidification to be noted ; and this point 
was ee on to the chronograph tape by a distinc- 
tive sign. The gold was then remelted, and the impurity 
to be added was carefully weighed, wrapped in pure gold 
foil, and added to the molten mass, which was well stirred 
with a fine clay stirrer, and replaced in the furnace to 
make sure that the mass was thoroughly fluid. The 
crucible was placed in position over the thermo-junction, 
and the freezing point observed as before. ad and 
bismuth exert a great influence in diminishing the 
tenacity and extensibility of gold; and they were there- 
fore first selected with a view to study their action upon 
its freezing point. In the gold-lead series, Fig. 10, page 
550, the full curve A is the normal line, representing the 
freezing of pure gold ; and the dotted curves B C D were 
obtained as the results of successive additions of lead, B 
corresponding with 0.2 per cent., C with 0.4 per cent., 
and D with 0.8 per cent. of lead. The lowering of the 
freezing point was found to be proportional to the amount 
of lead added. No marked pasty stage was detected ; 
and the lowering of the freezing point appears to be 
about 19 deg. Cent., or 34 deg. Fahr., for every atom of 
lead added to 100 atoms of gold. 

The calculations are as follows: The atomic theory 
assumes that there are as many atoms in 196 parts b 
weight of gold as there are in 208 parts by weight of lead. 
Consequently if 0.2 per cent. of lead be added to a mass 
of gold, there will be 0.2 x 196 +208=0.19 atom of lead per 


+ Riemidijk, Journal {of the Chemical "Society, 
vol. lv., 1889, page 666 ; vol. lvii., 1890, pages 376 and 
656. 

+ Journal of the Chemical Society, vol. lv., 1889, page 
521. Seealso Tammann, Zeitschrift fiir physikalische 
Chemie, 1889, page 441. 





freezing point in degrees Centigrade by the number of 
atoms al anaiig which causes it in 100 atoms of 
gold, the figure known as the ‘‘ atomic fall” is obtained ; 
and this is nearly constant for any given mass of an in- 
dividual metal. As soon as 0.3 per cent. of lead is present, 
oxidation causes a little trouble; and apparently a simple 
molecular action gives place to one of more complex 
character, the result being that the further alteration 
of the freezing point is not so great as it was initially. 


100 atoms of gold. Dividing the observed fall of the! 


nearly pure gold being surrounded by a brittle and im- 
pure mass. 

Platinum gave an interesting series of results, which 
indicated an atomic fall of 17 deg. Cent., or 31 deg. Fahr, 
| But gold is very soon saturated with platinum ; appa- 
| rently 0.6 per cent. is sufficient for that purpose. ‘lhe 
first addition of platinum at once stopped the ‘“‘ piping ” 
of the solidifying mass, which is so marked a feature in 
very pure gold; and gave the characteristic crystalline 
Surface which indicates the presence of platinum. An 
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Fig. 12. Cooling of Steel. 
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Fig 13. Moderciely Hard Steel, 
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The series with bismuth showed a very regular lowering 
of the temperature of the freezing point, giving an atomic 
fall of 17 deg. Cent., or 31 deg. Fahr., up to 2 or 3 per 
cent. of bismuth. Even with 19 per cent. of bismuth 
there is a point well marked in the curve, showing where | 
solidification commences. A study of these curves gives 
rise to a suspicion that a ‘“‘ trace” of impurity hasan im- 
portant effect upon the latent and specific heats; but 
until the experiments are repeated under very accurate 
calorimetric conditions, this point is uncertain. Bismuth 
probably gives a eutectic alloy of very low melting point, 
the pasty stage being maintained down to temperatures 
differing but little from that of melting lead; but the 
experiments have not been carried further at present. It 
is remarkable that a small quantity of bismuth in gold 
produces a lead- or almost purple colour of the frac- 
tured surface, w ich, upon burnishing, mes at once 
golden yellow. This is, doubtless, due to the very dis- 








tinct liquation that can be observed, the granules of | 


Time 


accident prevented the series from being carried beyond 
1 per cent of platinum, which amount, however, is 
a" to raise the freezing point again to that of pure 
old, - 
” Silicon, which has a small atomic weight, exerts a great 
influence on the freezing point of gold; but much diffi- 
culty was experienced in getting it to alloy with the gold. 
The fall produced was at the rate of 16 deg. Cent., or 
29 deg. Fahr., for each atom in 100 atoms of gold. 
Manganese was also somewhat difficult to alloy; but 
after the union of the gold and manganese had been 
effected, the mass behaved in a peculiar way, indicating 
considerable internal changes in their mode of association 
near the freezing point. The bath remained quite mirror- 
like and limpid until the freezing point was reached ; it 
then suddenly clouded over, and a granular mass began 
to form. The results were remarkable from the fact that 
the atomic fall was found to be only one-half that ob- 
tained in most other cases; thus there is reason to con- 
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clude that manganese exists in this particular instance as 
a diatomic molecule. 

The effect of aluminium was also studied, on account 
of the interest it possesses in connection with the metal- 
lurgy of iron. The gold combined with this metal with 
avidity, and when cold the fracture showed very marked 
granular structure. A study of the curve indicates that 
an almost chaotic state is produced in the gold by the 
addition of aluminium; not only is the point of initial 
freezing lowered, but the metal only partially solidifies 


| 
| 


during a very long range of temperature, and could easily | 


be poured at several undred degrees lower than the 
initial freezing point. This in all probability is the reason 
for the conflict of opinion as to the amount and nature of 
the change produced in the freezing point of wrought iron 


by the presence of aluminium, as in the case of the well-| 


known “‘mitis” castings. The long pasty stage which 
aluminium sets up is very deceptive, and renders it diffi- 


cult to determine which is the true freezing point. Alu- | 


| 
| 


tories ; one hole ;5; in. in diameter was drilled from the 
centre of one end to a depth of 4 in. ; and another hole 
of the same diameter was drilled near the edge of the 
same end toa depth of lin. The ingot was then heated 
to bright redness in a furnace; and when it had been 
withdrawn the two thermo-junctions were inserted, one 
in each of the holes. Then by means ofa special switch 
they were alternately connected for short but measured 
periods of time with the galvanometer of the photo- 
raphic recording apparatus. Curves were thus obtained 
rom both the thermo-junctions simultaneously, each 
curve being made up of short dashes. In thecase of mild 
steel the evidence as to molecular change was but slight ; 
but with a similar ingot of moderately hard steel the 
results, which are shown in Figs. 13, 14, and 15 are very 
interesting. This ingot contained 0.799 per cent. of 
carbon, 0.084 per cent. of silicon, and 0.412 per cent. of 
manganese. 

In Fig. 13, which represents the cooling of the ingot 
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minium has a low atomic weight, and causes a very con- 
siderable fall in the freezing point of gold ; this fall, how- 
ever, is only one-third of that produced per atom by other 
impurities. Silver occupies a remarkable position in the 
series. Very pure silver was used, which had been tested by 
Stas ; but it required nearly 5 per cent. of silver to cause 
any appreciable lowering of the freezing point. Whether 
solid gold is capable of dissolving silver cannot yet be 
— ; but it opens an extremely interesting field for re- 
search, 

. Steel.—From the engineer’s point of view the most 
interesting information which the pyrometer has as yet 
afforded is connected with the measurement of internal 
stresses in iron and steel. Osmond’s work has shown 
that molecular changes take place in steel; and it is evi- 
dent that the occurrence of these changes must be of vital 
importance when the metal is subjected at high tempera- 
tures to mechanical operations such as rolling or forging. 
The question naturally arises, do the molecular changes 
in the iron take place at one moment throughout the mass 
of metal? that is, is the rate of cooling approximately 
uniform throughout the mass? Or does the external por- 
tion of a hot ingot cool so much more rapidly than the 
centre as to allow the molecular changes in the iron, and 


iron, to become completed near the surface long before 
they take place in the interior of the mass? The experi- 
mental difficulties in the way of obtaining information 
bg thess points have hitherto appeared to be insuper- 
able ; but t e pyrometric method used in this research 
affords most important evidence, as a brief description 
of the following experiments will show. 

Two thermo-junctions made from adjacent pieces off 
the same coils of wire, and both insulated in the ordi- 
nary way by means of pipeclay tubes, were carefully pre- 
pared. A miniature ingot of mild steel, 4 in. in diameter 
and 8 in. long, shown in s2ction in Fig. 8, page 550, was 
provided by the Director-General of Ordnance Fac- 
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in air, the upper curve records the cooling of the centre 
of the ingot, and the lower the cooling of the outer 
porticn. The initial temperature at the centre was 
1160 deg. Cent., or 2120 deg. Fahr. The molecular change 
in the iron can be detected at 880 deg. Cent., or 1616 deg. 
Fahr., and the carbon change takes place at 696 deg. 
Cent., or 1285 deg. Fahr. In the lower curve, represent- 
ing the cooling of the circumference, the carbon change 
takes place no less than four minutes earlier than at the 
centre, and at the lower temperature of 665 deg. Cent., or 
1229 deg. Fahr., as compared with 696 deg. Cent., or 
1285 deg. Fahr. his is a most interesting point, as 
Osmond as already shown that the rate of cooling has a 
measurable effect upon the temperatures at which mole- 
cular change occurs. The great internal strain which 
must be set up between the points marked A and B 
in the upper curve is evident when it is borne in mind 
that the carbon change is accompanied by a considerable 
alteration of volume. 

In Fig. 14 is shown a pair of curves obtained from the 
same ingot when cooled by a water spray. These pre- 
sent but few additional points of interest. 

In the experiment represented by Fig. 15, the ingot 


0 allo : | was E many when its exterior was at a temperature of 
the alterations in the relation between the carbon and the | 850 


eg. Cent., or 1560 deg. Fahr., into a tank of cold 
water. The lower curve, however, representing the rate 
of cooling of the outer portions of the ingot, is not strictly 
autographic, as it was slightly defective on the original 
photographic plate for temperatures below 600 deg. Cent., 
or 1100 deg. Fahr. The upper curve is autographic 
throughout. 

In all these experiments it was found that the flow of 
heat from the centre of such an ingot was not suffi- 
ciently rapid to prevent there being considerable varia- 
tions in temperature within the mass. There can be but 
little question that such experiments well deserve careful 
attention, and in the hands of competent observers 
should be fruitful of results, 





The Committee authorised me to secure the services of 
an assistant to aid me in conducting these researches. 
Mr. H. C. Jenkins, Whitworth Scholar and Associate of 
the Royal School of Mines, was accordingly chosen, and 
has proved himself to be a patient and careful experi- 
menter, and has shown that he possesses manipulative 
skill of a high order. 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888, 
By Mr. P. F. Morretay. 

(Continued from page 462.) 

A.D. 1753.—Beccaria (Giovanni Baptista), a very in- 
genious and industrious Italian electrician and astro- 
nomer, is the author of several quite important works on 
electricity, aside from those named at foot, which are 
embraced in the list made up under the A.p. 1800 date. 

Father Beccaria, as he is sometimes called from having 
been a member of the religious order of the Pious Schools, 
proved to be the most indefatigable follower of Franklin 
in the study of atmospheric electricity. He was the first 
who diligently studied and paneer the phenomena of 
thunderstorms, and his many observations thereon are 
detailed by Priestley throughout part i., period x., and 
section x. of his great work on electricity. ..Beccaria con- 
siders that all clouds, whether of thunder, rain, snow or 
hail, are formed of the electric fluid; that the electric 
matter is continually darting from the clouds in one 
place at the same time that it is discharged from the earth 
in another, and that the clouds serve as conductors to 
convey the electric fluid from those places of the earth 
which are overloaded with it to those which are exhausted 
of it. 

Having shown for the first time that the polarity of the 
magnetic needle is determined by the direction in which 
the electric current has passed through it, he suggests 
taking the polarity acquired by ferruginous bodies as a 
test for ascertaining the kind of electricity with which 
the thunder cloud is charged. 

He also shows that the meteor called a falling star is an 
electrical appearance. Heexplains the cause of the peculiar 
noise which attends the electric spark. He states that 
the passage of electricity is not instantaneous through 
the best conductors, having found the effect of a spark to 
occupy at least half a second in passing through 500 ft. 
of wire, and six and a half seconds through a hempen 
cord of the same length, although when the latter was 
dampened it passed through it in two or three seconds. 

He was the first to show the electric spark while in its 
passage through water, by discharging a shock through 
wires that nearly met in tubes filled with water, and he 
observed that the water sank in the tubes whenever a 
spark passed from one to the other as the air was repelled 
by the electric fluid. He found the effect of the electric 
spark upon water greater that the effect of common fire 
on gunpowder, and says he does not doubt that, if a 
method could be found of managing them equally well, a 
cannon charged with water would be more effective 
(‘* dreadful”) than one charged with gunpowder. 

Air contiguous to an electrified body is shown by him 
to gradually acquire the same electricity. Also, that the 
electricity of the body is dimished by that of the air. He 
demonstrated that there is mutual repulsion between air 
and the electric fluid, and that the latter, in passing 
through any portion of air, creates a temporary vacuum. 

The production of what he calls his new inventive 
phosphorus and the method he employs for revivifying 
aera are described, respectively, at pages 365 and 382 
of his ‘‘ Lettere dell’ Elettricismo.”*® 

A.D. 1753.—Bazin (Gilles Augustin), French physician 
and naturalist, publishes, at Strasbourg, an illustrated 
treatise on magnetic curves (‘‘ Description des Courants 
Magnétiques,” &c ), which also costains his observations 
upon the magnet and a supplement to which appears 
during the year 1754.°7 

A.D. 1753.—C. M., i.c. Charles Morrison, and not 
Charles Marshall, of Greenock, Scotland, writes, from 
Renfrew, February 1, 1753, to the ‘‘Scot’s Magazine,” a 
letter entitled ‘‘An Expeditious Method of conveying 
Intelligence,” wherein is first suggested a practical manner 
of transmitting messages by frictional electricity. 

A full copy of this letter appears at pages 7-9 of 
Robert Sabine’s ‘‘ Electric Telegraph,” London, 1872, 
and at page 9103, No. 570 of the ‘‘ Scientic American 
Supplement” for December 4, 1886, the last named also re- 
pe se some correspondence, establishing the identity 
of Charles Morrison, which was found in the papers of Sir 
David Brewster. 

In the article of Auguste Guérout, which appeared in 
“La Lumitre Electrique” early in 1883, C. M. is alluded 
to as Charles Marshall. This is likewise the case in 
** Johnson’s Encyclopedia,” 1878, vol. iv., page 757. 
Fahie gives (‘‘ History of the Electric Telegraph,” London, 
1884, pages 68-77) a full account of the many inquiries 
instituted to establish the identity of C. M., which initials 
he admits to stand for Charles Morrison, although, at 

26 See his ‘‘ Lettere,” &c., Bologna, 1758, pages 146, 
&c., 193, 266, 268, 290, 310, 345; likewise, his ‘ Klettri- 
cismo Artificiale,” Turin, 1753, pages 110, 114, 227 ; also 
the * Phil. Trans.” for 1760, page 514; 1762, page 486 ; 
1766, page 105; 1767, page 297 ; 1770, page 277; 1771, 

age 212; Wartmann, ‘‘ Mém. sur les Etoiles filantes ;” 
Framboldt, **Relation Historique,” tome i.; Lardner, 
‘* Lectures,” vol. i., pages 429-444 ; Sturgeon’s ‘“‘Annals,” 
vol. vi., pages 415-420, 425-431, and vol. viii., page 180. 

37 See *‘La Grande Encyclopédie, vol. v., page 974; 
Michaud, ‘‘Biog. Univ.,” vol. iii., page 353; Ninth 
‘* Britannica,” vol. xv., page 242. 
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ge 81 of the same work, there is given a letter of Sir 
Geeais Ronalds, alluding to Charles Marshall of Ren- 
frew. An article in ‘‘ Cornhill Magazine,” vol. ii., for 
1860, page 66, speaks of an elderly Scotch lady who re- 
membered a very clever man named Charles Marshall, 
who could make “ lichtnin’ write an’ sp2ak” and who 
could ‘ licht a room wi’ coal-reek (coal smoke).” 

In his remarks upon the aforenamed letter, made dur- 
ing the year 1859, Sir David Brewster says, ‘* Here we 
have an electric telegraph upward of a hundred years 
old, which at the present day would convey intelligence 
expeditiously and we are constrained to admit that C, M. 
was the inventor of the electric telegraph . . . everything 
done since is only improvement. ”8 

A.D. 1754.-—Diwish (Prohop), a monk of Seuftenberg, 
Bohemia, erects, June 15, 1754, a lightning protector 
upon the palace of the curator of Prenditz, Moravia. 
the apparatus, as described in ‘‘ La Lumitre Electrique,” 
was composed of a pole surmounted by an iron rod sup- 
porting twelve curved-up branches and terminating in as 
many metallic boxes filled with iron ore and closed by a 
boxwood cover traversed by twenty-seven sharp iron 
points which plunged at their base in the ore. All the 
system of wires was united to the earth by a large chain. 

he enemies of Diwish, jealous of his success at the court 
of Vienna, excited the peasants of the locality against 
him, and, under the pretext that his lightning-rod was 
the cause of the great Seema, they made him take down 
the lightning-rod which he had utilised for six years and 
they imprisoned him. What is most curious is the form 
of this first lightning-rod, which is of multiple points like 
the one which Mr. Melseu afterwards invented. (See 
* Scientific American,” September 10, 1887, page 160.) 

A.D. 1754.—Ammersin (Reverend Father Windelinus), 
of Lucerne, Switzerland, announces in his ‘‘ Brevis 
Relatio de Electricitate,” &c,, that wood properly dried 
** till it becomes very brown 1s a non-conductor of electri- 
city.” We have already mentioned the observation made 
by Benjamin Wilson (A.D. 1746) that, when a dry, warm 
piece of wood is broken across, one of the pieces becomes 
vitreously and the other resinous! y electrified. 

Ammersin advises boiling the dry wood in linseed oil 
or covering it with varnish to prevent the possible return 
of moisture, and he states that wood thus treated seems 
to afford stronger appearances of electricity than does 
even glass. (‘* Phil. Trans.,” vol. lii., part i., page 342.) 

A.D. 1755.—Eales (Henry), a prominent scientist of 
Lismore, Ireland, communicates to the Royal Society, 
April 25, 1755, a paper on the electrical property of steam 
and exhalations of all kinds. 

His theory, afterwards developed by Sir John Her- 
schel, is fully explained in the ‘* Encyclopedia Britan- 
nica,” article on “ Meteorology,” par. 135, &c., and is 
also alluded to at page 43 of Harris’s ‘ Electricity,” and 
at page 153 of vol. Ixix., part i., of ‘‘ Phil. Transactions.” 

A.D. 1756.—In the ‘*‘ Subtile Medium Proved” of Mr. 
Lovet, lay-clerk of the cathedral church at Worcester, 
England, are shown numerous medical cures successfully 
made by electricity. He asserts that the electric fluid 
is almost a specific, in all cases of violent pains, like 
obstinate headache, the toothache, sciatica, &c., but that 
it has not succeeded so well in rheumatic affections. He 
states that electricity properly administered has never 
caused injury, and he alludes to equally successful cures 
_- the Rev. Mr. J. Wesley and by Dr. Wetzel, of 

Tpsal. 

‘he well-known physician, Antonius de Haen, during 
several years’ experience, made many cures of paralysis, 
St. Vitus’s dance, &c., byjthe agency of electricity, as 
related in his ‘‘ Ratio Medendi,” vol. 1., pages 199, 200, 
223, 234, and 3889. Allusion has been made in these 
pages to the employment of electricity for medical pur- 
»0ses by Kratzenstein (A.D. 1745), and by Jallabert 
i. 1749), and Priestley named many others who have 
likewise used it successfully in their practice. %? 

A.D. 1757.—Dr. Darwin, of Litchfield, addresses to the 
Royal Society of London a paper which is read May 5, 
1757, and in which he gives an account of experiments to 
prove that the electric atmosphere does not displace air, 
and that all light, dry animal and vegetable substances, 
in particular, are slow to part with the electricity with 
which they have been charged, (‘‘ Phil. Trans.,” vol. 1., 
part i., pages 252 and 351). 

A.D. 1757.—Euler (Leonard), a native of Switzerland, 
who studies under the Bernoullis, and who succeeded 
Daniel Bernoulli as professor of mathematics at St. 
Petersburg, was undoubtedly the greatest analyst the 
world ever produced. ‘ Encyl. Britannica,” eighth edi- 
tion; Fifth Dissertation). 

He adopted the theory of Descartes, that the magnetic 
fluid moves from the equator to the poles, and he endea- 
voured to determine mathematically the course of the 
magnetic needle over the surface of the entire earth. He 
announces that ‘‘ the magnetic direction on the earth 
follows always the small circle which passes through the 
given place and the two magnetic poles of the earth,” or, 
as worded by Sir David Brewster, that ‘‘ the horizontal 
needle is a tangent to the circle parsing through the place 
of observation and through the twe points on the earth’s 
surface where the dipping needle becomes vertical or the 
horizontal needle loses its directive power.” 

He entertained peculiar ideas regarding the source of 
power in the loadstone, the pores of which he imagined 

88 See Lesage, at A.D. 1774; Du Moncel, ‘‘ Exposé,” 
&c., vol, iii., page 1. 

% See Lovet, ‘‘Subtile Medium Proved,” pages 76, 
101, and 112; Wesley’s ‘‘The Desideratum, cr Elec- 
tricity made Plain and Useful,” page 31; ‘‘Medical 
Essays of the College of Physicians,” London, vol. v. ; 
Ferguson’s ‘Introduction to Electricity ;” Becket’s 
‘* Essay on Electricity ;” Joseph Veratti, ‘‘ Observations 
. . pour guérir les Paralytiques,” La Haye, 1750. 





were filled with valves admitting of the entrance of the 
current and preventing its return. His notions on this 
subject are best given in hisown words: ‘‘ Non-magnetic 
bodies are freely pervaded by the magnetic matter in all 
directions ; loadstones are pervaded by it in one direction 
only... . water, we know, contains in its pores par- 
ticles of air... . air, again, it is equally certain, con- 
tains in its pores a fluid incomparably more subtile, viz., 
ether, and which on many occasions is separated from it, 
as in electricity ; and now we see a still further progres- 
sion, and that ether contains]a matter much more subtile 
than itself—the magnetic matter, which may perhaps con- 
tain in its turn others still more subtile. .. The load- 
stone, besides a great many pores filled with ether, like all 
other bodies, contains some still much more narrow into 
which the magnetic matter alone can find admission. 
These pores are dispoted in such a manner as to have 
communication with each other, and constitute tubes or 
canals through which the magnetic matter passes from 
the one extremity to the other. Finally, this matter can 
be transmitted through these tubes only in one direction, 
without the possibility of returning in the opposite direc- 
tion. . . As we see nothing that impels the iron towards 
the loadstone, we say that the latter attracts it. It can- 
not be doubted, however, that there is a very subtile 
though invisible matter, which produces this effect, by 
actually impelling the iron towards the loadstone.” 
His son, Albert Euler, censured Halley’s magnetical 
hypothesis, and proposed, in 1766, a theory requiring the 
assumption of only two poles, distinct however from 
those of the terrestrial axis. 

A.D. 1757. Dollond (John), who was at first a silk 
weaver in Spitalfields, England, which occupation he 
abandoned to give his entire attention to scientific expe- 
rimental studies, discovered the laws of the dispersion of 
light and constructed the first achromatic telescope as 
well as several improved instruments for magnetic obser- 
vations. A full description of the most important of 
these, accompanied by illustrations, can be found in the 
articles of the ‘‘ Encyclopedia Britannica” on magnetic 
instruments. *! 

A.D. 1757.—Wilcke (Johannes Carolus), a very dis- 
tinguished scientist of Stockholm, introduces new pheno- 
mena respecting electricity produced by melting electrical 
substances, which he discovers in continuation of experi- 
ments begun by Stephen Grey. He gives the name of 
spontaneous to the electricity produced by the liquefac- 
tion of electrics, observing that the electricity of melted 
sulphur does not appear until it commences to cool and 
to contract, and that its maximum is reached at its point 
of greatest contraction, also that melted sealing-wax be- 
comes negatively electrified when poured into glass, while 
when poured into sulphur it is positively electrified, leav- 
ing the sulphur negative. 

In conjunction with Afpinus, while both are in Berlin, 
he investigates the subject of electric atmospheres, and 
both are fed to the discovery that plates of air can be 
charged in the same manner as plates of glass. (See 
Canton at A.D. 1753). This they did by suspending large 
wooden boards covered with tin and whose flat surfaces 
were held parallel to and near each other. They found 
that upon electrifying one of the boards positively the 
other was always negative, and that with them could 
be given shocks like those produced by a Leyden jar. 
They likened the state of the boards to the condition of 
the clouds and the earth during a thunderstorm ; the earth 
being in one state and the clouds in the opposite, while 
the body of air between them answers the same purpose 
as the small plate of air between the boards or the plate 
of glass between the two metallic coatings of the Leyden 


ar. 
. Wilcke’s treatise, alluded to below, defines the two 
electricities much more clearly than had previously been 
done. He distinguished three causes of excitation, viz., 
warming, liquefaction, and friction; the spontaneous 
electricity already alluded to, he further says, is the result 
of the opposition or mutual action of two bodies, in con- 
sequence of which one of them is electrified positively 
aa the other negatively ; communicated electricity, on 
the other hand, is that which is superinduced upon the 
whole or part of a body, electric or non-electric, without 
its being previously heated, melted, or rubbed, or without 
any mutual action between it and any other body. This 
distinction is, in general, very obvious, but Mr. Wilcke 
defines it throughout his work in an exceptional manner 
and cites cases wherein they are frequently confounded. 

Wilcke and Brugmans (A.D. 1778) first propounded the 
theory of two magnetic fluids, which was afterwards 
established by Coulomb (A.D. 1785), and perfected by the 
great mathematician Poisson (A.D. 1811. The hypothesis 
of the two fluids supposes that a magnet contains minute 
invisible particles of iron, each of which possesses by 
itself the properties of a separate magnet. It is assumed 
that there are two distinct fluids—the austral and the 
boreal—which reside in each particle of iron and are inert 
and neutral when combined, as in ordinary iron, but 
when they are decomposed the particles of the austral 
attract those of the boreal, and vice versé, while they 
each repel one another.” 

A.D. 1759.—Hartmann (Johann Friedrich), of Han- 
over, is the author of three works on electricity, published 
in that city in 1759, 1764, and 1766, wherein he gives an 
account of several very curious electrical experiments. 


40 See his Letters, translated into English, 1802, vol. i., 
e 214, and vol. ii., pages 240, 242, 244, also ‘‘ Berlin 

emoirs,” 1757 and 1766. 

41 See Kelly’s ‘‘ Life of John Dollond,” London, 1808. 

42 See Wilcke, ‘‘ Disputatio Physica,” &c., published at 
Rostock, 1757, and his ‘‘ Herrn. Franklin’s Briefe von der 
Electricitat,” &c., Leipsic, 1758; also ‘‘Mem. Berlin,” 
1756, page 119, and pages 340, &c., of Maxwell’s ‘‘ Elec. 
Researches,’ Cambridge. 1879. 





One of the most interesting demonstrates the progressive 
motion of the electrical discharge. When he passes the 
shock threugh a great number of small cannon balls, 
sometimes to the number of forty, placed upon small 
— goblets close by one another, all the sparks are 
seen and all the cracklings are heard at the same moment, 
but when he substitutes eggs (preferably ten or twelve) 
for the balls the progress of the explosion is visible, every 
two giving a flash and a report separately. 

He remarks that upon one occasion as he re-entered a 
room which he had just before left, after making therein a 
number of experiments, he observed a small flame to 
follow him as he walked about swiftly with a lighted 
candle in his hand. The flame sa whenever he 
ng oy to examine it, and he attributed its appearance 
to the presence of sulphur thrown into the air by con- 
tinued violent electrification. * 


(To be continued.) 





GERMAN Briquetres.—The production of briquettes is 
being carried on with great activity in the Rhenish and 
Westphalian —— of Germany. The deliveries of 
July amounted to 43,500 tons, and those of August to 
42,600 tons. 





Norwecian v. British STEAMERS.—The following is 
given by ‘‘ British Shipowners” writing to a Newcastle 
daily paper as the wages paid in two vessels capable of 
carrying 3000 tons deadweight, and one being a steamer 
owned by them and the other a Norwegian steamer sent 
to their address : 


Two Steamers Compared. 





Norwegian. British. 

kr. &£ 8. d. & s.d. 

Captain oe ax, 900 22.4.5 18 0 0 
Mate .. vs o. 200 611 1 900 
Second mate.. 60 3 6 8 6 5 0 
Carpenter 60 36 8 600 
Steward 72 400 6 5 0 
Cook .. ee ni 55 3141 510 0 
Six sailors at 48 kr. 288 16 0 O6at 4/. 108.27 0 0 
C, engineer .. - 180 10 0 0 0 
Second engineer 100 Bs 9 a 11 00 
Donkeyman .. ae 70 317 10 510 0 
Fivefiremen at 50kr. 250 13 17 105 at 4/. 15s. 2315 0 
1635 9016 8 133 15 0 

Boatswain ee 510 0 
Thirdengineer .. } Extra hands 710 0 
Engineers steward 210 0 
14915 0 


Coat Miners’ WacEs IN AmERICA.—From a table in 
a census return giving the various classes of labour em- 
ployed and the average wages in the States and Territories 
where coal is mined, it appears that of the grand total of 
296,623 persons pe ad in connection with coal mining, 
67,137 are employed above ground and 229,486 below 
ground. Of the employés above ground 2285 are foremen 
or overseers, whose wages vary from about 8s. per day in 
Virginia to 21s. in Montana ; 8603 are mechanics, earning 
wages which vary from 7s. a day in Virginia to 14s. in 
Montana ; 38,413 are labourers, whose average daily wage 
varies between 3s. 10d. in Georgia and North Carolina 
and 10s. in Montana; and 17,836 are boys under sixteen, 
whose average wages oscillate between 8s. in Montana 
and less than 2s, in some of the Southern States. Of the 
total of 229,486 underground workers 2859 are foremen or 
overseers, earning an average daily wage of from 17s. 4d. 
in Montana to 6s. 6d. in Georgia; 158,060 are miners 
whose wages average about 13s. a day in the Indian 
Territory, in Utah, and in Washington, and run as low 
as 6s. in Virginia, Georgia, and North Carolina ; 58,771 
are labourers, earning from 10s. 3d. a day in Montana to 
just under 4s. a day in Georgia and North Carolina; and 

796 boys under sixteen earning from 2s, 8d. to 6s. a day 
wages. 





Rattway Extension In BurmMan.—Sir John Gorst, 
lecturing the other day as Under-Secretary for India, to 
the members of the Liverpool Chamber of Commerce, 
said as to the extension of railwaysin Burmah towards the 
Chinese frontier, upon which the Government had 
received representations from many chambers of com- 
merce, that the Government of India was fully alive to 
the importance of establishing railways like those, which 
would open up fresh fields for British commerce. But it 
must be remembered that the northern district of Burmah 
was infested with wild tribes, and its physical conditions 

resented serious obstacles. Circumspection was there- 

ore necessary before the Government committed itself to 
any definite enterprise. he necessary surveys and 
investigations were being proceeded with in order to 
ascertain which would be the best route and what would 
be the prospects of a railway in the direction suggested, 
and the Secretary of State was waiting for the necessary 
information from India before committing himself to any 
decided plan. Engineering difficulties, of course, meant 
largely increased expenditure ; and all that need be said 
at the present moment was that the railway in Burmah 
by the Mu Valley was gradually being taken on towards 
Fastern Bengal, and that on the Bengal side a section of 
the Assam line which would be connected with Manipur 
and Upper Burmah = a good military road had been 
commenced. That railway communication between Cal- 
cutta and Bhamo would some day be established was 
pretty certain, but considerable time would necessarily 
elapse before it became an accomplished fact. 


43 See Hartmann, ‘‘ Abhandlung vor der Verwand- 
schaft,” &c., page 58, &c. ; also his “‘ Electrische Experi- 
mente,” &c., and his ‘‘ Anmerkungen,” &c., 1764, 4to, 
page 38. 
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‘ENGINEERING’ ILLUSTRATED PATENT 
RECORD. 
CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the ification Drawings is stated 
tn each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either soeney or by letter, enclosing 
amount of price and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete 

ecification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
> may at any time within two months from the date of 
the advertisement of the pt of a wlete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


15,797. _E. Petersen, Isleworth, Middlesex. 
Tubular Steam Boilers. (8d. 11 Figs.) October 6, 1890.— 
This invention consists in adapting to the inlet ends of the fire 
tubes appliances whereby the inlet area of the tubes is greatly 
restricted,and the draught caused to be distributed throughout all 
the tubes; the entrance of ashes into the tubes is prevented ; 
smoke is more or less prevented ; and the ends of the tubes are 
protected against baraing away. The appliance consists of a cap 
A of fireclay, one end a a! of which is formed cylindrical, both to 
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fit into the end of the fire tube B and over the outer end thereof, 
while the other end a? of the cap which projects into the 
smokebox is provided with narrow openings a? which present 
considerably less area than the lenevuied soetianad area of the tube. 
The cap is made of a funnel shape, with a cylindrical extension of 
a size to fit easily into the mouth of the tube, and, while ina plastic 
condition, the funnel is bulged inwards at three or more points, 
so as to reduce the mouth of the funnel to a narrow star-shaped 
opening with three or more branches. The caps are secured by 
lugsorby a pin. (Accepted October 7, 1891). 


19,573. A.M.and A.G.Strathern, Glasgow. Start- 
ing, Reversing, and Cut-off Engines. [1ld. 11 Figs.] 
December 1, 1890.—The engine consists of an upright steam 
cylinder A with its base cast on. The cover A! has also cast on it 
the framing Al! for carrying the gearing, and there is fitted on 
top a cataract cylinder B. The piston-rod A? passes through a 
stuffing-box and is cottered at A+ on to a slotted crosshead C, 
which is also cottered to the rod B2, passing through a stuff- 
ing-box on the lower end of cataract cylinder B. The slotted 
crosshead C engages with a pin passing through a double-jawed 
lever D! D!, which oscillates a weigh shaft D passing across and 
carried in bearings between the cylinders A, B. On this 
shaft D issecured a toothed quadrant D2 at right angles to the 








Fig.2. Fig. 4 
a ——— 
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lever D1 D1 secured to crosshead C. The quadrant D2 gears with 
a worm E?, the shaft E of which passes through an eccentric 
sleeve at E! and is fitted with a handwheel E!'. This gear is for 
operating the engine by hand by turnlng the hand lever E® to its 
lowest position and bringing the wormwheel E2 into gear with 
the quadrant wheel D® and operating the handwheel El. The 
wormwheel E? is thrown out of gear with the wheel D3? when 
working the engine by steam, by turning the hand lever E? of the 
eccentric sleeve El to the position shown in Fig. 1. The valve a 
for admitting steam to the steam cylinder A is of a circular form 
working in a casing a1 at right angles to and formed in the centre 
of the cylinder A, the steam ports a2 in the valve a and cylinder 
face plate a1 being formed parallel or side by side and at an angle 
to the centre line of the chamber. (Accepted October 7, 1891). 


19,949. G. E. Belliss and A. Morcom, Birmingham. 
Compound Steam Engines. [8d. 3 Figs.) December 6, 
1890.—a is the high-pressure cylinder, and a? the piston ; bis the 
low-pressure cylinder, and b? the piston, the rods of the pistons 
@ and b? working cranks at _—". points on the driving shaft ; 
¢ is the high-pressure slide valve, and d the low-pressure slide 


valve fixed in line on the rod e and worked from the same eccen- 
tric; f is the valvecasing in which the valves c, d work, and in 
which the ports are made. The two slide valves c, d are of the 
piston type, both being open at top and bottom, and are hollow 
for the passage of steam through them; g, h are the steam ports 
of the cylinder a, and ¢ is the steam supply passage, which re- 
ceives steam from the branch pipe 72; k, ¢ are the steam ports of 
the cylinder b, and mis the exhaust port between them opening 
into the exhaust pipe m2. The valve ¢ works over the steam 
supply passage 7, and over the two ports g, h of the cylinder a, 
and takes its steam on the inside edge at c? of the valve, and 
exhausts directly into the valve d. The low-pressure steam from 
the cylinder a escaping from the open port g passes through the 
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valve d to one of the ports k, J of the cylinder b, the low-pressure 
steam passing to either port over the outside edge at d? of the 
valve d, and the steam after it has done its work in the cylinder b 
passing to the exhaust port m. The port h of the cylinder a is 
open to the steam supply passage 7, and the piston a2 is receivin 
steam on its underside, the port g being open to the valve d an 
the exhaust steam from above the piston a? is passing through 
the open port g into the valve d, and from thence over the outside 
of the end d? into the open port & to the upper side of the piston 
62, the port 2 being open to the exhaust passage m, and the 
exhaust steam from the underside of the piston b2 escaping by 
the open port / into the exhaust passage. When the positions of 
the valve pistons c, d are reversed by the eccentric the operating 
ports are reversed. (Accepted October 7, 1891). 


14,774. J. Baird, New York, U.S.A. Steam Boilers. 
{1ld. 15 Figs.) September 1, 1891.—The products of combustion 
pass from the firebox through and around the flues and water 
tubes by way of a back connection, front hood, flues A%, 
and return fiues A4, and thence up the chimney. A deflector 
projecting into the front hood, between the direct and return 
flues, and a back hood connecting these flues, serve to conduct 
a portion of the hot gases through these flues, back to the 
chimney. The front head C, and back head D, are made of parallel 
plates with water spaces between them. A large cylindrical 
shell E rests on the front head, and extends directly over the 
firebox to the front end of the back connection, which is formed 
by a space left between the boiler shell and back head. The 
lower part of the shell is filled with fire tubes ¢, and communicates 
with the water space of the back head by a series of pipes. A 
steam pipe G traverses the top of the shell between the return 


te 
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flues A4, and is thus dried and superheated. The fire tube portion 
of the boiler shell is inclosed by parallel water tubes F, curved cor- 
respondingly with the contourof the boiler shell which communicate 
with the bottom of the boiler shell by openings J, while their upper 
ends are connected with the steam space by pipes fl. The side 
walls of the furnace are also composed of water tubes H, filling the 
space between the front and back head. The space between the 
tubes F and the boiler shell is filled with firebrick. The casing 
tubes Hare connected with water supply pipes I, which are con- 
nected with the water space of the back head, and extend 
through the front head, to the feed-water heating apparatus. 
The upper ends of the tube H are connected with the boiler by 
pipes h. Side shells K extend lengthwise of the firebox, which 
are fitted with flues & The front ends of these shells extend 
through the front head, with which they are connected by small 
pipes kl, They are connected with the back head by a pipe K1. 
(Accepted October 7, 1891). 


GUNS, &c. 


. A. Noble, Newcastle-on-Tyne, Mountings 
on i atbintes Guns, [lld. 4 Figs.) November 5, 1890. 













































—The cradle B has trunnions B!, which are held in bearings in a 
swivelling frame C. D is the centre post and D! the baseplate. E 





is the armour plate shield surrounding the gun and mounting on 





the front side. E! is a ring fixed to the shield and bearing upo” 
spheres contained in a guide track on the top of the pedestal F. 
Connection between the gun mounting and the shield is made by 
means of flexible arms. An arm on the frame C, which carries 
the shoulder piece, is used in training the gun; in this arm an 
axis is mounted, and on it isthe worm G. H is the handwheel, 
which by the aid of bevelled gear serves to rotate the axis of the 
worm G. B? is the toothed arcon the cradle, into which the worm 
G gears. Lis another worm ; its axis has a handwheel K upon it, 
and is carried by the arm C2, The worm I gears with a ring of 
teeth D2 on the post D. The gun is slowly trained by turning the 
handwheel K, but when rapid movement is required the hand- 
wheel and axis are drawn rearward, compressing the spring L, and 
the fore end of the axis then escapes from its bearing. Slide 
blocks receive the trunnions of thegun. Piston-rods are attached 
to the front of the slide blocks, and there are hydraulic cylinders 
on the cradle in which the pistons work. Springs, which after 
the recoil bring the gun forward again, are contained in the 
om B5 beneath the recoil cylinders. (Accepted October 7, 
1891 


18,892. A. Noble and R. T. Brankston, Newcastle- 
on-Tyne. Mountings for Quick-Firing Guns. (11d. 
7 Figs.) November 21, 1890.—A recoil mounting is so constructed 
that an ordinary gun with trunnions can be placed in it, the 
elevating eye which is ordinarily used in a field mounting being 
made available for taking the recoil press piston-rod. The gun 
mounting comprises a rocking slide ¢in which the gun rests, 
and in which recesses are formed to receive the gun trunnions, 
and in which is cast the recoil press cl and spring box c2; a re- 
volving pivot block d@ in which is carried the rocking slide, and 


Fig.) 
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which carries the elevating and training gear e and /; a base- 
plate g, upon which the revolving pivot block revolves upon live 
rollers ; a shield @ carried from the revolving bracket, by means 
of flexible supports a1, and a pedestal h which carries the mount- 
ing and shield, and which forms protection against shell. The 
sighting apparatus consists of a bar / adapted to be clamped to 
the cradle and the sight bar /' carrying front and rear sights 
pivotted to the bar J, and the graduated arc /? at the rear of the 
sight bar working through a socket on the bar 1. (Accepted 
October 7, 1891). 


13,619. G. H. Banister, Woolwich. Brakes for 
Gun Carriages. (8d. 2 Figs.) August 12, 1891.—A gun car- 
riage is provided with a brake which, when desired, can be applied 
to the wheels of the carriage by a handwheel and screw, and 
which, when firing, may be adjusted to automatically control the 
recoil. When the apparatus is in the position shown to apply the 
brake, the handwheel I is rotated, so that the screw rod H is 
caused to draw the double link G towards the handwheel, together 
with the links F and the shaft C, which, being thus swung with 
its suspension links E about the loops e, will bring the blocks into 
the wheels A. To release the brake the handwheel I is rotated, so 
that the screw rod H forces the shaft C away from the handwheel 
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and into contact with the stops Q, against both of which it bears, 
When arranged to act automatically, the blocks o are brought 
into contact with the wheels B, and the shaft T is rotated by the 
handle ¢, releasing the toe t? from the arm P, and allowing the 
shaft C to rotate. When the carriage recoils the blocks o and the 
arms O are caused to travel downward, rotating the shaft C. The 
blocks 0 first move away from the wheels, because the arms O are 
inclined above a line z z taken through the centres of the wheels 
and of the shaft C. The weight of the arms and brake blocks will 
suffice to continue their movement to a point below the line z z, 
so as to bring the blocks into the tyres again. Any movement of 
the wheels after this will further rotate the arms O, and force 
the blocks o against the tyres with increasing pressure. When 
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the carriage is run forward the brake blocks offer no opposition 
to the rotation of the wheels which will raise the blocks from 
below the line z z, ready to check the next recoil. (Accepted 
October 7, 1891). 


RAILWAY APPLIANCES. 


14,546. T. W. Welsh, Wildmerding, Pa., U.S.A. 
Pipe Couplings. [6d. 2 Figs.) August 28, 1891.—Two 
holiow coupling sections 1, provided with a curved flange 9 anda 
counter-hook 7, which are arranged on opposite sides of an open- 
ing 4, in the face of the section, for the passage of fluid to or from 
the chamber 2 of the coupling section. Each coupling section is 
provided with a packing ring 10 of rubber, which has one of its 
ends turned outwardly, so as to form a flange 11. A recess 12 is 
formed in the wall of the fluid opening 4, the depth of the groove 





being sufficient to receive the flange 11, which is sprung into it, 
the cylindrical body of the packing ring fitting closely in the fluid- 
opening 4 above the groove, with its opposite end projecting above 
the face of the coupling section. The groove 12 being of an 
outwardly tapering section, the flange 11 can be wedged into the 
groove. Thebody 10 of the ring is about equal to the opening 4, 
80 that the inner end of the body does not abut against the metal 
of the coupling section, and is exposed to the fluid pressure 
therein. (Accepted October 7, 1891). 


5765. W. G. Gledhill, The Knavesmire, Yorks. 
Axle-Boxes for Rolling Stock. (8d. 6 Figs.) April 3, 
1891.—The grease-box, in which the lubricant is placed, is con- 
structed asaseparate part so that is can be easily inserted in 
and removed from the body of the axle-box. The grease-box is 
made of such a length that the lubricant is applied to practically 
the whole length of the journal, and the better to effect this the 
back end of the grease-box is made lower than the front end. The 
grease-box is secured in position by a self-acting fastening. Holes 
are provided through the bottom of the grease-box as well as 
through that part of the axle-box immediately beneath it and 
through the gun-metal bearing through which the grease passes 
to the journal. A separate partis attached to the axle-box proper 
beneath the journal by slides or runners for the purpose of pre- 
venting dirt from accumulating on the journal. It is provided 
with a semicircular groove near the inner shoulder of the journal, 
in which is inserted packing material which is held in contact 
with the periphery of the journal by a spring beneath it, by which 
means dirt is prevented from passing into the loose part and on to 
the journal. (Accepted October 14, 1891). 


MINING AND METALLURGY. 


18,985. W. H. Coward, Bath. Mills for Crushing 
Ores. {6d. 2 Figs.) November 22, 1890.—The intercepting 
chamber B of the separator is of a cylindro-conical shape, and is 
traversed by aconcentric tube C forming the conveying tube of 
a screw elevator D, the tube being provided with inlet apertures 
¢ at bottom, and outlets cl at top. M is the cylinder of the roller 
mill revolving upon a hollow shaft supported in a bearing N, the 
end of this shaft making a close joint with the inlet orifice b of the 
chamber B. E is the exhaust fan casing similarly connected with 
the outlet b', so that air enters from the mill only, all the joints 
of the intercepting chamber being air-tight. This chamber is 
divided by a plate at either side of the conveyor tube C, which 
stands in the direct path of the stream passing from b to 01, and 
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extending up to such a height that the heavy particles gravitate 
on either side of the plate F, and settle down in the hopper-shaped 
bottom part of the chamber B, only the fine dust and light par- 
ticles passing on to the fan by which they are discharged into a 
dust settling chamber in the usual manner. For the admission of 
a downward air current to assist the separation of the heavy from 
the light particles, an annular aperture is Icft open at b? between 
the tube C and the chamber B, so that the current of air entering 
thereat will tend to throw down the heavy particles at the bottom 
of the chamber B. The intercepted matters enter the conveyor 
tube at c, and are raised by the conveyor and discharged at c! into 
shoots c2 by which they are filled into bags. The conveyor D is 
driven by bevel gear d, shaft d', and belt d? from the journal of 
the mill M. (Accepted October 7, 1891). 


GAS ENGINES. 


17,167. C. W. Pinkney, Smethwick, Staffs. Hydro- 
Carbon Gas Engines. (8d. 8 Figs.) October 27, 1890.— 
A is the working cylinder, B the piston, and C the combustion 
chamber. E is the vapour of petroleum valve and D is the valve 
for admitting the vapour and air into the combustion chamber, G 
is an outside vaporiser, and gis lagging. F is a vaporiser inside 
the combustion chamber. f isthe vapour pipe from the inside 
vaporiser F to the valve E, and g? is the vapour pipe from the 
outside vaporiser G to the valve. H is the petroleum supply pipe 
from the pump N, and h is the petroleum supply pipe to the out- 
side vaporiser G, Ah? being the petroleum supply pipe to the 
inside vaporiser F. 3 is a three-way cock controlling the com- 
munication between the pipes H, hk, and h?, I is the lamp for 





heating the vaporiserG. J is the ignition tube heated by the 
lamp, the interior of the tube being open to the combustion 
chamber. jis the petroleum supply pipe to the lamp provided with 
a check valve j*. K is the supply pipe from the petroleum tank 
K2to thepumpN. kis the receptacle for the petroleum to be 
pumped ; k? is the petroleum overflow pipe from the receptacle k 
to the vessel k* for receiving such overflow ; k4 is a valve by which 
the petroleum is admitted from the vessel k3 to the tank K? and 
by which the tank is charged ; k is the cover of the vessel 4, and 
L is the air pump secured above the opening k* for putting pres- 


























sure on the petroleum in the tank K?. M is the air pipe leading 
from the passage m2 by which the air is heated, and m is the air 
valve box for supplying the air to be mixed with the petroleum ; n 
is the petroleum pump plunger, n2 the return spring, and n° the 
check valve and spring of the petroleum pump ; P is the exhaust 
box in which the exhaust valvé is situated. When the engine 
has been run with the aid of the outside vaporiser and lamp 
long enough for the inside vaporiser to have become suffi- 
ciently heated, the outside vaporiser is dispensed with, the lamp 
being then worked to heat the ignition tube J only. (Accepted 
October 7, 1891). 


MISCELLANEOUS. 


19,353. W. H. Coward, Bath. Crushing or Grind- 
ing Mills. (8d. 2 Figs.) November 27, 1890.—A drum A is 
carried by a tubular shaft B rotated in bearings C, Cl. The drum 
is provided with internal cups a fixed to its side near the peri- 
phery whereby the material is raised and thrown down in front 
of an edge runner. D is the edge runner having a slightly 
convex periphery and rolling on the correspondingly concaved 
inner periphery of the drum. E is the edge runner shaft jour- 
nalled in a f-shaped bearing F swivelling in a plane on lateral 
gudgeons f turning in the forked limbs of a bearing block G 
fixed beneath a bridge-shaped frame H fixed to the baseplate close 
to the aperture A' in the drum, at which the water overflows into 
a trough I formed in the baseplate and passing beneath the frame 




















H, so that the water is kept clear of the shaft bearing. The 
shaft journal is provided with a collar e at each end of the bear- 
ing F to prevent endwise movement ofthe shaft. The tail end of 
the shaft is journalled in a slide block & fitted in a slotted guide 
frame K fixed to the baseplate, by which lateral deviation of the 
shaft is prevented, the shaft pees pee upwards by a spiral 
spring L acting through a tension-rod J jointed to the slide-block 
and provided with a screw nut ll. Water is supplied to the drum 
through the shaft B from a pipe M provided with a stopcock and 
connected by a stuffing-box joint to the end of the shaft B, the 
water rising in the drum to the level of the lip around the aper- 
ture A}, at which it overflows into the trough I. (Accepted October 
7, 1891. 

19,675. C. R. Ord. Air Pump Governors. [sd. 1 
Fig.] December 2, 1890.—The governor Ais provided with a casing 
B having a steam inlet C connected by a port D, in the partition 
D' with the steam outlet E leading to the pump. The steam 
inlet C is connected with the boiler, and an opening Q) is con- 
nected with the air pipe of the brake to which the governer is 
applied. When a diaphragm P is depressed by the air pumped 
which comes throught the opening Q!, valve X is pushed on to its 
seat, on a port c, then by further depression of diaphragm P, an- 
other valve K is unseated, so that steam from inlet C can pass 
through port @ into recess J, past valve K, into lower end of 
cylinder L, from which steam passes into port b, and into upper 
end of cylinder G, to press the piston F downward, compressing 
spring H, till the lower side of piston F bears on the shoulder of 
valve F', forclng valve F! to its seat. The total pressure on top 
piston F is arranged so as to be greater than the total pressure 
on the bottom, so that the piston F commences to move down- 
ward when the valve K is pushed off its seat. As the valve F! 
closes the pressure on the outlet side is lowered as well as the 
pressure acting on the lower part of F,and the movement cf 
the piston F is accelerated. The moment the pressure on the 
diaphragm P is reduced, the spring R draws it upward and allows 
the valve K toshut off communication between the inlet C and 


upper end of the cylinder G through portsa and 6. The pressure ' 





in the outlet C now acts on the valve F', the pressure returning to 
the lower side of the piston F and the pressure of the spring H 






pushing the piston F to top end of the cylinder G. (Accepted 
October 7, 1891.) 

19,809. G. Fletcher, Litchurch, Derbyshire. Fur- 
naces. [8d. 7 Figs.] December 4, 1890.—This invention 
relates to furnaces for the consumption of damp fuel. The fire- 
grate @ is of conical shape ; b, b are the firebars ; c is the charging 
shoot placed in the roof of the furnace, so that as the fuel is 
introduced into the furnace it falls on the apex of the firegrate a, 
and being scattered equally upon all sides of the grate gradually 
finds its way down the sides of the slope towards the base of the 
cone; the air in the mean time passes freely through the air 
spaces between the bars, and thus intermingles with the fuel and 
allows a thorough combustion to go on. When the furnace has 
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a revolving firegrate a spindle ¢ is adapted torevolve in a footstep 
bearing. Upon this spindle is fixed a centre piece 41 which sup- 
ports the upper ends of the grate bars. gis a hollow circular box 
which carries the lower end of the grate bars 6 and which 
is connected to the spindle e by radial arms al; h isa circular 
frame containing rollers 7, ¢ upon which the rim g revolves. j is 
a pulley or wheel fixed on a shaft k which transmits motion to the 
firegrate a by means of a toothed wheell gearing into teeth m 
fixed on the underside of the revolving rim g. 7 represents an 
air space left all round the furnace ; o is a damper for regulating 
the supply of airto the underside of the firegrate a. (Accepted 
October 7, 1891). 

19,910. J. Heydon, Mansfield. Making Moulds. 
(8d. 2 Figs.] December 6, 1890.—This invention relates to mould 
ing machines of the kind described in Patent Specification 
No. 1951 of 1864. The patterns are placed on the pattern plate 
G. A flask L is next adjusted by guide pins and made fast to the 
pattern plate by the catches Q,Q. Sand _ is now filled in, the 
carriage I with the mould thereon is pushed under the presser F. 
By moving the lever N, steam is admitted by the valve V to the 
upper side of the piston P, the presser F descends and the sand 
is compressed to the patterns ; after so ramming the sand in the 
mould, the steam is reversed by moving the lever N and valve V, 
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igo ‘ 
and enters the cylinder on the underside of the piston P, which 
lifts the presser plate out of the way, leaving the carriage with 
the prow’ 9 free to be drawn out of the way. The other carriage 
marked P' is next pushed into position by being in vertical line 
with the presser F and receives the mould which is now turned 
over from the hinged plate, the catches Q, Q are released, which 
disconnects the turnover plate, leaving the mould on the carriage 
Pl, The first half of the mould being now par ggg” upper 
flask is placed on the part already pressed. Sand is again filled in, 
the same operation is repeated of pressing in the sand, and thus 
completes the mould, (Accepted October 7, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, St-and, 
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LITERATURE. 


Experiments in Aerodynamics. By S. P. LANGLey. 
Washington: Published by the Smithsonian Institu- 
tion. 1891. 


Amone the general public, flying machines are 
ranked with perpetual motion and the elixir of life. 
Yet this view has never been entertained by men 
of science ; they have always seen that there was 
nothing inherently impossible in mechanical flight. 
With the air around them full of birds and insects 
it was plain to them that the problem depended 
merely on the perfection of mechanism of the 
flying body, and that it was quite conceivable that 
in course of time our resources might be so much 
inproved as to render the task a feasible one. At 
the same time they realised how great was the gap 
in our knowledge that required to be bridged before 
anything practical could be attempted, and left the 
s>rious attempts at flying to men who neither com- 
prehended the difficulties of the case nor understood 
the best methods of meeting them. The progress 
of the arts has, however, carried us sensibly nearer 
the creation of a flying machine, and the subject is 
now being seriously entertained by men of undoubted 
ability. M. Gustave Trouvé* has constructed a me- 
chanical bird driven by an ‘‘ explosion motor,” 
which is said tohaverisen into the air and progressed 
a considerable distance. Mr. Lawrence Hargrave, 
of Sydney, N.S.W., has made some very successful 
flying models,t and there are rumours that Mr. 
Hiram Maxim is engaged on a full-sized machine. 
Mr. Maxim’s wonderful skill as a mechanic, and 
his ability as a man of science, cause great interest 
to be attached to everything that he does. 

All the past attempts at constructing flying 
machines of greater specific gravity than the air 
were hampered by the want of experimental data 
connected with the problem of flight. The weights 
and wing areas of birds were measured, but no test 
could be made of the animal power expended. 
Even the few facts that were known were of little 
use, for the conditions of action of an intelligent 
creature which can adapt itself to the conditions of 
the moment, are very different from those of a 
machine, in which the same power of adaptability 
does not exist. What was wanted as a preliminary 
to the construction of flying machines was a syste- 
matic inquiry into the conditions which govern 
flight, for even had this subject been thoroughly 
investigated, there would still have been sufficient 
difficulty in the practical application of the know- 
ledge to have exhausted the energies of a 
generation of inventors. It is an inquiry of this 
kind that constitutes the subject of the volume 
before us. Mr. Langley has, at great cost of 
time and labour, done more to advance the 
science of aerodromics{ than all those who have 
preceded him; he set out to ascertain the sus- 
taining capacity of a plane moving swiftly through 
the air, and he has settled the point beyond all 
dispute, regarding the problem from every point of 
view, and proving every point experimentally, even 
although its elucidation by reasoning or calculation 
appeared perfectly easy. With the aid of this 
volume the designer of an aerodrome will have some 
certain ground to go upon, for he will know that 
given a plane of certain dimensions, form, and 
weight, it can be driven through the air at certain 
speeds by a given expenditure of power. This is an 
immense stride in advance of anything accurately 
known before, and it is the more encouraging, for 
as will be seen later, the power required, at least at 
high speeds, is not excessive. There are, however, 
sufficient difficulties left to deter from the con- 
struction of flying machines any one who has not 
almost limitless resources, both of money and me- 
chanical skill. 

Mr. Langley was fortunate in the apparatus at 
his disposal. He had a whirling table some 60 ft. 
in diameter, driven by an engine that would give 
him any speed up to about 60 miles an hour. This 
table was situated out of doors, which was found 
to bea disadvantage, as the calm days, on which it 
was proposed to make the experiments, never came. 
It was in the grounds of the Western University 
of Pennsylvania, in which there were chrono- 
graphs and electric appliances for measuring speed, 
which were of great assistance. No expense seems 
to have been spared to provide all the apparatus 

* See The Engineering Journal (New York), October, 
1891, page 8, 

+ See ENGINEERING, vol. xlix., page 687, and vol. 1, 
page 769. 

+ From aepodpouew, to traverse the air. 





which was required, and the greatest care and skill 
were exercised in eliminating friction and all 
hidden sources of error. We cannot afford space 
to give an account of all that was done, but 
will try and give the results of the most novel 
and interesting experiments. Chapter V. deals 
with the ‘‘plane dropper,” the purpose of which 
was to show that a plane falls much more slowly 
when in rapid flight than when falling perpendicu- 
larly. Any one who has, in his schoolboy days, 
tried the experiment of skimming a ‘‘ mortar 
board” through the air will be ready to believe 
that the forward motion greatly delays the descent. 
In the experiments before us the planes were held 
perfectly horizontally, and were so carefully guided 
that the effects of friction could not be discerned. 
The following were the sizes—6 in. by 12 in., 8 in. 
by 9 in., 12 in. by 6 in., 18 in. by 4 in., and 15 in. 
by 4 in. 
except the last, are of the same area ; the leading 
edge (that first named) varied, however, from 6 in. 
to 18 in. in width, a feature which has great influ- 
ence on the time of falling. The weight of each 
plane was 1 lb. and its fall 4 ft. Curves were 
constructed from the results of the experiments, 
and from this we take the following figures: 
With the 18 in. by 4 in. plane the time of falling 
when not moving forward was .52 second ; when in 
flight at 11 miles an hour its time of falling was 
.58 second ; at 22 miles, .75 second ; at 33 miles, 
1.1 second ; at 45 miles, 2 seconds ; at 46 miles, 
2.6 seconds. At this point the curve becomes very 
steep indeed, and had the speeds been increased 
the times would probably have been greatly in- 
creased. The following figures, taken from the 
curves, show the effect of the form of the plane on 
the time of falling. 
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15 in. by 4in. .. --| .575 | .62 72 | 06/18 | 18 
Time of falling of plane! | 
Sin. by Yin. .. -.| .575 | .58 62 | .70 | .80 .90 
Time of falling of plane) 
.| .675 | 875 .6 | 65 .7 | 78 


6in. by 12in. .. wel 
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The plane whose advancing edge was only 6 in. 
wide was scarcely retarded at all in its drop, even 
at high speeds, while that which was 15 in. wide 
fell quite slowly. It would seem that the particles 
of air offer a resistance due to their inertia to the 
leading part of the plane. But after they have 
been put in motion, the resistance rapidly decreases, 
and hence the rear portion of the plane gains very 
little support. Doubling the width doubles the 
number of air particles acted upon, while doubling 
the depth (from front to back) does not increase 
them at all. 

Having proved that flight delays the fall of a 
plane, our author commenced to set his planes at an 
angle to the horizontal, and to find at what speed 
they lifted from their supports, and manifested a 
disposition to ‘‘soar.” The speed at which this 
occurred was called the soaring speed, and differs, 
of course, with the shape and weight of the plane, 
and with the angle at which it is set. For instance, 
the 18 in. by 4 in. and the 6 in. by 12 in. planes had 
the following soaring speeds at the corresponding 
angles : 


18 in. by 4in. 6 in. by 12 in. 
Angle. Speed. Angle. Speed. 
deg. miles deg. miles 
20 23 30 234 
15 24 25 244 
10 30 20 27 
5 39 15 33 
2 48} 10 44 





The records of the other planes fall with consider- 
able regularity between thesetwo. The resistance 
to the passage of a plane through the air (apart 
from friction) varies as the tangent of the angle of 
inclination, and hence it follows that the higher 
the speed the less the resistance, and the less the 
power required to maintain the flight. Mr. Langley 
calculates, as a simple deduction for his experi 
ments, that, using a system of planes like his model, 
less than one horse-power is required to support in 
the air a plane, or system of planes, weighing 100 lb., 
and at the same time to propel it horizontally at a 
velocity of nearly 40 miles an hour. Of course it 
would be impossible to use a plane 100 times the 
width employed in the experiment, but such planes 
can be ranged one above another, and if placed 4 in. 


It will be noticed that all these planes, 





apart it is found that they do not interfere with one 
another’s action. Possibly at very high speeds they 
might be closer without ill results. 

The result that flight can be maintained at high 
speed with less expenditure of power than at low 
speeds seemed so paradoxical that Mr. Langley de- 
termined to demonstrate the point by experiment, 
and accordingly he constructed a means of carrying 
the plane by which the actual pull on it was mea- 
sured and recorded. The planes used were 30 in. 
by 4.8in., weight 1000 grammes ; 12in. by 12 in., 
weight 1000 grammes ; 6 in. by 24 in., weight 250 
grammes ; 12 in. by 12 in., weight 250 grammes ; 
24 in. by 6 in., weight 1000 grammes; 6 in. by 
24 in., weight 1000 grammes. The following are 
the actual measured results taken from the curve of 
the 18 in. by 4.8 in. plane, in every case the plane 
being just soaring : 











| | 
Angle of inclination deg.| 10| 15) 20 25 30) 35 48 45 
Horizontal pressure in 
grammes “0 - | 90 | 130; 170 £20 “ 340 415 500 





At small angles the square edges of the planes, 
4 in. thick, added to the resistance, and vitiated 
the results. From the measurements made it is 
deduced that one horse-power will drive a plane of 
like form to that referred to through the air, if its 
weight be 15 Ib., its inclination 45 deg., and its 
speed 36.7 ft. per second, while at a speed of 
65.6 ft. per second (45 miles an hour), the same 
power will propel a plane weighing 209 lb. with an 
inclination of 2 deg. 


Weight of Plane that One Horse- Power will Drive. 








Inclination. | Soaring Speed. Weight. 

deg. feet per sec. Ib. 

45 36.7 15 

30 34.8 29 

15 36.7 58 

10 | 40.7 77 

5 498 122 

2 65 6 209 


This Table holds good, strictly speaking, for a 
system of planes whose weight, inclusive of the 
motor or other attached weight, is 500 grammes 
(1.1 lb.) per square foot of inclined surface, and 
which is made up of 30 in. by 4.8 in. planes. 

We have not the space to follow Mr. Langley’s 
experiments further, and must refer those inter- 
ested in the subject to his volume. We have not 
attempted to do justice to the beauty of his 
apparatus, and to the painstaking skill with which 
he conducted his researches. All that we have 
been able to do is cull a few of the leading facts, 
and to emphasise the result that a plane moving 
at a high rate of speed has a suppoiting power 
greater than the weight of a motor required to fur- 
nish the motive power. This, of course, supposes 
that the motor and other load is inclosed within 
a covering of a stream-like form, which op- 
poses no resistance, other than frictional, to 
motion though a fluid. It must not be ima- 
gined that the difficulties in the construction of 
flying machines have been suddenly removed, and 
that the air will soon be filled with aerodromes. 
Mr. Langley has carried us one step, and a most 
important one, along a road of which the termina- 
tion is far out of sight. We trust that he will 
continue his labours and add to our obligations. 
We would suggest that he should investigate, 
among other things, the effect of varying the 
shape of his planes, if the Hibernicism will be 
excused, in the way suggested by Mr. Horatio 
Phillips, whose very original and ingenious experi- 
ments were described by us on page 1€0 of our 
fortieth volume. The general result of these was 
that if the supporting plane be curved, so that its 
under surface is concave and its upper surface 
convex, but to ashorter radius, the power required 
to keep the plane ‘‘ soaring” is much reduced. 

Yacht Architecture: a Treatwse on the Laws which Govern 
the Resistance of Bodics Moving in Water ; Propulsion 
by Steam and Sail ; Yacht Designing ; and Yacht Build- 
ing. By Dixon Kemp, Ass. Inst. Naval Architect and 
Member of Council. Second Edition, partly rewritten 
and enlarged. London: Horace Cox. 1891. 

A Manual of Yacht and Boat Sai‘ing. 
Author. London: Horace Cox. 1891. 

These are new editions of Mr. Dixon Kemp’s 

excellent treatises, the former of which we noticed 

somewhat fully when the first edition appeared.* 

From these two books the pleasure sailor may com- 


sy the same 


* See ENGINEERING, vol. xli., page 240. 
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now prefer to sail their own wee vessels with the 
help of two or three friends. The author of ‘‘ Yacht 
and Boat Sailing ” recognises this tendency and a 
large part of the work is devoted to small craft. It 
would be a good thing if he could go a step further 
and devise some method of rating by which the 
expensive features in a boat’s design could be 
handicapped, and thus bring hundreds more 
small yacht racers into the list of owners. The 
task is one of no ordinary difficulty, but lead and 
light scantling are the two chief things that want 
checking. ‘‘ Yacht and Boat Sailing” is most 
liberally supplied with illustrations, many of the 
most recent and successful craft being given. We 
do not notice, however, that the 21-footers of the 
Corinthian Yacht Club are included. This is a mis- 
take, as this little class has given excellent sport 
and close-sailed races. It is practically the sole 
class of racers well represented on the Lower 
Thames, a district which is, doubtless, unfashion- 
able, but which affords the only sailing waters open 
to a large class of Londoners. 
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THE AMERICAN INSTITUTE OF MIN- 
ING ENGINEERS AT GLEN SUMMIT. 
(From our New York CorrESPONDENT.) 
(Continued from page 559.) 

SrructuraL WrovuGut IRoN AND STEEL. 

Tue afternoon session opened with what might 
be considered the apple of discord, but the members 
are expected to give and take in the Institute and 
always with perfect good nature. It was certainly 
a bold thing to prescribe to so many millmen what 
should be a proper test of the quality of their pro- 
duct, nevertheless this is what was done and they 
naturally came out with their side of the argument 
and were quite emphatic. The paper calling out 
this discussion was entitled ‘‘Tests and Require- 
ments of Structural Wrought Iron and Steel,” by 
Alfred E. Hunt, of Pittsburg. 

After stating that this paper had been suggested 
by the appointment of committees on standard tests 
and methods of testing by the Mechanical and 
Civil Engineers’ Societies, and after outlining the 
strained relations frequently existing between the 
inspectors and the millmen, the author proceeded 
to give his views, based on his experience as to the 
subject matter. As he has had a long varied expe- 
rience these views were sure to be of interest, and 
were well received by the meeting. He called 
attention to the following points : 

1. What Tests are usually made to Determine the 
Quality of Structural Material ?— Tensile tests, 
including the elastic limit and ultimate strength 
per square inch as measures of the strength and 
tenacity, together with the percentage of elonga- 
tion and reduction of area as measures of duc- 
tility, are agreed upon by all as the best phy- 
sical tests, all things considered, to determine 
the quality of structural wrought iron or steel. On 
account of the expense attending the above tests, 
when prepared by means of machine tools, the 
author suggested that more quickly prepared tests 
be used in part. The determination of the modulus 
of elasticity is seldom called for, so he passed to 
other points. A series of tensile tests is required 
of specimens carefully annealed before being pre- 
pared for pulling in the testing machines ; these 
tensile results to be compared with those of tests 
made upon specimens in their original condition, 
and the author approved of this, but suggested 
that, for tension bars of low steel at least, a suit- 
able number of annealed test specimens should be 
pulled in tension to ascertain the normal tensile 
strength, since a considerably higher strength may 
be imparted to steel by cold rolling, but will be lost 
in such a subsequent annealing as bridge members 
receive after the eye bars are made up. To deter- 
mine the tensile strength which can be depended 
upon, therefore, the test bars should be pulled 
annealed as well as unannealed. 

The drifting test, by striking with a sledge upon 
a steel drifting pin in punched holes, and noting 
the size to which these holes can be enlarged under 
different circumstances, without fracture of the 
material, is a practical test that shows the actual 
behaviour of the metal, and can be made upon 
scrap pieces without wasting merchantable stock, 
and without expensive machine shop work upon 
the test specimens ; this he thought should be one 
of the standard tests of wrought iron and steel 
plate and shapes. It presents the further advan- 
tage that exact data can be obtained for records 
regarding it, and when desired specimens them- 
selves can be kept conveniently stamped with the 
melt number and other identifying marks, as a 
record of the quality of the material. 

The bending test for soft structural steel he did 
not consider by itself as a crucial test of quality, 
since he had found specimens when pulled in a test- 
ing machine, very brittle and crystalline in fracture 
and yet double on itself without fracture. He stated 
most steel of less than 68,800 lb. tensile strength 
and under jin. would bend double if the edges 
were planed and the specimens sound. He thought 
the nicked bending test important for wrought iron, 
but insisted that the conditions affected it, and 
should therefore be made as uniform as possible, 
while the temperature was an important factor. 

For rivet rods, he preferred to actually rivet 
work with the rod, then to cut the rivets out, 
and see that they are tough and silky in the 
case of steel, or fibrous in the case of iron. Rivet 
steel rods should not have over 60,000 ib. per 
square inch tensile strength, and should forge suc- 
cessfully at a red heat. When steel scrap is used 
with iron, in wrought-iron and plates shapes, the 





nicked bending test—nicking to various depths of 
the section before bending —is usually the best way 
of ascertaining the soundness of the welds. 

Hardening and quenching tests of low carbon 
structural steel the author thought were of doubt- 
ful utility unless very carefully made, as he had 
found all steel would harden more or less, depend- 
ing on the temperature to which it was heated, and 
the character of the solution used. Taking steel 
with a tensile strength of $4,000 1b. to 70,000 lb. 
per square inch, and in some cases 60,000 Ib. to 
68,000 Ib. and bending it on itself after being 
heated to intense red heat, or to cherry-red, and 
then plunging it into water, he found very unsatis- 
factory, because it was difficult to determine to 
what temperature it had been heated, and this was 
a factor in its endurance under test. 

The bulging test recommended by Kirkaldy, 
though not often used in the United States, is a use- 
ful practical measure of the ductility of the metal, 
and especially adaptable for testing soft flange 
steel. A sheet somewhat larger than the diameter of 
the dies being pressed through the dies, the energy 
actually expended and the amount of bulging of 
the plate through the dies under the given pressure 
give an excellent measure of the metal’s ductility. 
The pressure upon the dies being exerted by the 
proving plate or plunger, or an ordinary testing 
machine, it is very easy, quick, and not at all ex- 
pensive, and the actual specimens may be preserved 
as a valuable record of the facts, 

Compression tests are rarely called for as methods 
of determining the quality of wrought iron or steel; 
but as the factor of ductility does not enter into 
such tests as usually performed, they are by no 
means crucial or conclusive. Cold forging tests 
have been included in some specifications, which 
have required that a square bar be found cap- 
able of being forged down cold to a thin flat edge. 
Much depends on the skill of the smith who does the 
work ; and as there are easy ways of evading the 
requirements of the specification, the test is seldom 
used, and the author believed it to be of doubtful 
utility. Hot-forging tests of metal to be used for 
special purposes, and as direct practical trials of the 
fitness of the metal for the work required of it, are 
often employed, and are seldom objected to. The 
welding test is another practical trial of wrought 
iron, generally confessed to be reasonable where the 
metal is destined to be welded in actual use. 

Inevitable variations in the raw material, the 
process of manufacture and the amount and methods 
of manipulation from the pile, bloom, or ingot to 
the finished material, preclude the certainty of ob- 
taining always the same tensile tests from the same 
chemical analysis. Unless the conditions are 
peculiar, he would leave the chemical constituents, 
with the exception of phosphorus in steel, to the 
manufacturer's judgment. With regard to phos- 
phorus, however, there is strong reason for speci- 
fying and limiting it in structural steel, for it has 
been found that more than 0.10 per cent. of this 
element greatly increases the chances of failure 
under the physical tests, while steel containing less 
than 0.08 per cent. of phosphorus gives much more 
uniform results physically than higher phosphorus 
metal. Since the percentage of phosphorus in the 
stock from which acid steel is made, determines 
largely (in inverse proportion) its relative cost, 
the manufacturer is tempted to let the phosphorus 
run near the danger line, and often this economy 
is carried to a point that involves a posi- 
tive loss, by reason of the increased amount of re- 
jections thus occasioned. In order to put all parties 
upon an equal basis in bidding, as well as to secure 
a safeguard against cold-short metal, a maximum 
phosphorus limit is now almost universally made 
for steel, 0.10 per cent. being the most lenient, 
0.08 per cent. the more rigid requirement, for acid 
steel. For basic steel, it has been considered wise 
to determine the phosphorus in each melt, in order 
to know that the basic slag has performed its func- 
tion properly. Many engineers demand less than 
0.05 per cent. in basic steel, where they allow 0.08 
per cent. in acid steel of less than 68,000 lb. per 
square inch tensile strength. The extra require- 
ment is based upon the supposition that unless very 
high phosphorus manganese be added, or there be 
some improper treatment in the last stage of the 
heat, which restores a portion of the phosphorus to 
the metal, phosphorus ought to fall below 0.05 per 
cent. in properly made basic open-hearth or Bes- 
semer steel. 

A considerable number of specifications made 
within the past few years for bridge steel have pro- 





Nov. 20, 1891.] 


ENGINEERING. 


589 








scribed the use of Bessemer steel, engineers pre- 
ferring to pay the larger price for the greater ave- 
rage uniformity of open-hearth metal. Many speci- 
fications give a preference to open-hearth steel by 
fixing the phosphorus limit at 0.08 per cent. for 
acid open-hearth, and 0.05 per cent. for basic open- 
hearth and for Bessemer, whether acid or basic. 
This, as explained above, is not, however, a stipu- 
lation against basic open-hearth steel, for it has 
been found that no rejections are occasioned by the 
0.05 per cent. limit for such metal. 

2. The Number of Tests required.—The author 
could not fix any number, but thought if the 
material was steel of uniform section, and made by 
a simple process, one bending and one tensile test 
to each mill was sufficient. If there was any sus- 
picion of burning, or if the ingots were of different 
sizes, or the section varied, there would be more 
required. The melt numbers might be kept distinct 
and stamped upon each finished bar, as the quality 
of one melt does not insure that of the next. 

As to wrought iron, it is more difficult to fix the 
number of tests, for the material varies greatly and 
the process of manufacture without fusion does not 
guarantee approximate homogeneity. The usual 
practice is to obtain one tensile, one bending, and 
one nicked bending test of each materially variant 
section, mixture of stock and character of pile in 
each lot of material or each day’s work of the mills. 
Such tests will average perhaps five or six to the 
carload, the number varying considerably accord- 
ing to circumstances. Even though the inspector 
be acquainted with the work and satisfied as to the 
quality and uniformity of the metal, a certain 
number of tests for each job is required as a matter 
of record by the engineer for whom the work is 
done. Such a record is valuable, not only in case 
of an accident to the structure in which the material 
is ultimately placed, but also in questions of repairs 
or of extra loading. 

3. In ahat Cases more than One Test should be 
made or allowed before Decision 1s reached.—Manu- 
facturers claim that where the test specimen does 
not fairly represent the material, it is unjust not 
to allow a second trial upon a fairer specimen. On 
the other hand, some engineers instruct their in- 
spectors that, as the selection and preparation of 
the test specimen rests mainly with the mill people, 
the failure to obtain a fair specimen is due to their 
own carelessness or misfortune, and second tests 
are not to be permitted. The objection to more 
than one test, if the first fails, is the difficulty of 
deciding which represents the material fairly, or of 
finding and rejecting that part of the lot which the 
faulty test did represent, and of being sure that 
there is not more of the same class of faulty material 
in the lot which will be passed by undiscovered. 

The general rule may be laid down that if more 
than one test is allowed, where the first shows 
metal that should be rejected, it should be only in 
cases where the defective material represented by 
the first test can be identified and rejected, and 
where a further series of tests will prove with 
reasonable certainty that there is no more of the 
defective metal in the lot represented. 

4. The Way inwhich Tests should be made.—With 
the newer forms of automatic power testing ma- 
chines now largely used, there is very little oppor- 
tunity to change the results as recorded by the 
machines, If the specimens themselves are pro- 
perly prepared and placed in line in the testing 
machines, the chances of error are few, and more 
nearly concern the manufacturer than the engi- 
neer. Manufacturers have learned that improperly 
prepared specimens and carelessness on the part of 
those who work and keep their testing machines 
in order, operate most severely against their own 
interests. 1t was the experience of the author that 
there is little cause for complaint at the structural 
mills throughout the country as to the way in which 
the tests are made. 

5. The Interpretation of the Tests and Test Re- 
quirements.—It is unreasonable to require the same 
results from tests of iron or steel made on varying 
sections, even when the method of manufacture and 
the general arrangements for producing the crude 
material are the same. 

Test specimens cut transversely to the longer 
axis of the material rarely give as good results as 
Specimens cut longitudinally. Especially is this 
true of iron, which shows a marked decrease in 
ductility and a very considerable decrease in tensile 
strength in specimens cut transversely. Few re- 
wae are made upon the requirement for elastic 
imit in iron or steel. The usual requirement that 





the elastic limit for iron shall be 26,000 1b. per 
square inch, and for steel that it shall be at least 
one-half the ultimate, is very rarely unfulfilled. 
The elastic limit is not always a safe criterion of 
the quality of iron or steel. Many tensile tests 
show a satisfactory elastic limit that are very low in 
ductility. In tests of boiler plate the record of 
the elastic limit is rarely taken, although this seems 
to the writer to be an unwise omission. It would 
be advantageous to have the determination of the 
elastic limit, and, with the methods of testing 
usually adopted, it could be obtained with very 
little trouble and no extra expense. 

Theelongation in a test bar 8 in. long is the almost 
universal standard, although Kirkaldy still prefers 
the 10-in. length, but this means 2 in. additional 
waste, and where many tests are made it isa matter 
ofmoment. The author thought reduction of area 
in iron ought not to be very minutely interpreted 
on account of the difficulty of measuring it accu- 
rately, but in steel he considered it often the best 
indication of the ductility of the specimen, and 
taken together with the character of the fracture 
is an important element in estimating quality. 

No general rule can be stated for the demand as 
to the character of fracture under tensile tests, but 
it may be safely said that for both iron and steel 
70,000 lb. per square inch tensile strength the frac- 
ture would show the flow of the metal—fibrous, not 
crystalline—to at least 80 per cent. in the case of 
wrought iron, and that in steel it should be silky 
rather than spongy and granular. In the interpre- 
tation of tensile tests of steel the hardness of the 
metal is an important element. It has been found 
by experience that bridge steel of over 64,000 lb. 
per square inch tensile strength is so hard that in 
punching it minute fractures will be made in the 
metal surrounding the holes, which will be so 
injured by the operation that tensile specimens 
taken from punched pieces show very considerable 
decrease in tensile strength. He approved of allow- 
ing inspectors larger variation in the acceptance of 
iron than of steel. 


(To be continued.) 





PROJECTS FOR THE UTILISATION 
OF NIAGARA. 
(Concluded from page 562.) 

Professor Arthur Lupton, Leeds, and Mr. John 
Sturgeon, Chester.—These gentlemen confine them- 
selves to an air scheme of moderate pressure, with 
an air main designed to carry 125,000 horse-power. 
Their turbines are each of 3750 horse-power of the 
inward flow pressure type, with a suction pipe. 
The wheel runs at 140 revolutions per minute and 
is 8 ft. in diameter ; it is fixed on a vertical hollow 
cast-iron shaft. Five thousand horse-power are 
arranged in one turbine pit, one inlet from the 
main canal serving two such blocks. The air com- 
pressors are just below the surface, and are of the 
single-acting vertical type, 43 in. in diameter and 
48 in. stroke. Eight such machines are driven by 
each turbine at 80 revolutions through a horizontal 
shaft geared by steel bevel wheels. At full speed 
each cylinder will deliver 500 cubic feet of cold air 
at 674 lb. pressure. Altogether thirty-four sets of 
compressing cylinders, eight cylinders in each, are 
provided, two sets being ordinarily held in reserve. 
They are intended to deliver 128,000 cubic feet of 
cold air at 54 atmospheres per minute. This air is 
conveyed by branch pipes to a large main, which 
gradually increases in diameter until it reaches 
10 ft. It goes to Buffalo by Tonawanda, and is 
reduced to 7 ft. by the time it reaches the far end. 
It is there divided into the mains carrying 60 lb. 
pressure, and the air is distributed to customers 
for driving ordinary steam engines, and other 
motors for ventilating, exhausting, and refrige- 
rating. It is estimated that 58.3 per cent. will be 
sold to consumers, and that the cost, apart from 
interest on capital, will be 7 dols. per horse-power 
per annum. 

The Commission thought the construction of the 
turbines somewhat too complicated, and objected 
to the use of the same shaft for conveying water 
to the turbines, and from the shaft of the turbine 
itself. They did not think the argument for the 
use of single-acting compressors valid, and believed 
it was in consequence of the inefficiency of the 
form of compressor adopted that so large a main 
had been used. 

Messrs. Ganz and Co., Budapest.—This firm place 
the turbine and armature of the dynamo which it 


drives on the same vertical solid steel shaft, the 
combined weight being 125 tons. The turbines, of 
5000 horse-power each, are of the partial flow im- 
pulse type, but at full power act as pressure tur- 
bines without much loss of efficiency. As already 
explained the shaft is carried by a collar bearing, 
and also supported on one hydraulic piston placed 
in the tail-race. A timber sluice, worked by a 
hydraulic cylinder, is placed on the tail-race, so 
that access may be gained to the parts below the 
turbine. Alternate Zipernowski dynamos are pro- 
posed, working at 336 ampéres at a potential of 
10,000 volts. ‘The exciting current is 335 ampéres 
at 200 volts. There are twelve larger alternating 
generators, ten for ordinary use and two in reserve. 
The current is distributed by two sets of twelve un- 
covered cables. The total section is 1848 square 
millimetres, which gives 25 per cent. loss in the 
electric main. Reaching Buffalo at 8000 volts the 
current is transformed to 12,800 amperes at 2000 
volts. We hope to fully illustrate this project 
shortly. 

Messrs. Escher, Wyss, and Co., Zwrich.—This is a 
hydraulic project, and was to have been supple- 
mented by the plans for an electrical installation 
by the Maschinenfabrik Oerlikon. Unfortunately 
the latter could not be supplied in time. Three 
sketch projects were given by Messrs. Escher, 
Wyss, and Co., for the utilisation of the power : 
(a) A plant of 100 groups of air compressors, above 
ground, driven in pairs by turbines of 2500 horse- 
power, with vertical axes and gearing. (b) A plant 
of twenty-five turbines of 5000 horse-power each, 
with vertical shafts coupled directly to dynamos 
placed above ground. (c) A plant of twelve tur- 
bines, each of 10,000 horse-power, with hori- 
zontal shaft, each driving two dynamos placed 
underground. The turbines are placed directly 
over the tail-race tunnel, in galleries transverse to 
the tunnel, leaving the rock solid between the 
series of supply shafts. Access is gained to this 
series of transverse galleries by a tunnel parallel to 
the gallery, but on one side of it. The turbines 
are of the axial flow-pressure type, with suction 
pipes, and water is led to them through iron pipes. 
The turbines are regulated by a governor acting on 
the distributing valve of a small hydraulic motor. 
This actuates a cylindrical sluice on the suction 
pipes. The diminution of efficiency following this 
mode of regulation is not important at Niagara. 

Messrs. J. J. Rieter and Co., Winterthur.—This 
firm have erected most of the wire rope trans- 
missions in existence, and propose this method, for 
at least a part of the power to be generated at 
Niagara. Each cable transmits 333 horse-power, 
and the ordinary distance of piers and pulleys is 
330ft. The loss in transmission is stated to be 
only 7 per cent. for each cable for each span. There 
are:three hydraulic projects. (a) A group of four 
pressure turbines, with water pipes, running at 
180 revolutions per minute. Each turbine gives 
2000 horse-power and stands on a vertical shaft, at 
the top of which is a collar bearing, and bevel 
gearing driving wire rope pulleys. Water is led 
to the four machines by a vertical inclined rock 
shaft. (b) A group of four pressure turbines, each 
of 2500 horse-power, with horizontal axes and 
suction pipes. The turbines are placed opposite 
in pairs, and collar bearings take the axial 
thrust. (c) A group of two pressure turbines, 
of 5000 horse-power each, running at 190 revolu- 
tions, on horizontal axes. The cost of the turbines 
with pipes, sluices, shafting, governors, &c., 
amounts in project a to 14.16 dols. per “8 
in b to 4.57 dols., and ine to 4.42 dols. Including 
buildings and excavations the costs are: a, 28.16 
dols.; b, 9.06 dols.; c, 8.09 dols. The machinery 
for a central station for cable transmission for 8000 
horse-power is estimated at 3.25 dols. per horse- 
power. The transmitting cables and intermediate 
stations would cost 5.25 dols. per horse-power 
for each distance of 110 yards. The machinery for 
a terminal or receiving station, arranged for 1000 
horse-power, would cost 4.11 dols. ne horse-power. 

M. Leon Vigreux, Paris, and M. Leon Feray, 
Essones,—This is chiefly a pressure-water project, 
although it deals with less than half the power of 
the station, and leaves the remainder to be operated 
with electrically. The peculiarity of it is that the 
pumps are placed underground in a rock gallery 
604 ft. long by 112 ft. wide divided into three bays. 
There is no intermediate gear between the turbines 
and the pumps, and to keep the speed down to the 





required limit the turbine wheels are nearly 34 ft. 
in external diameter. They are of the impulse 
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fully, and gave detailed estimates of the cost. He! 
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coupled wheels are placed on the same shaft. Each decides that the only practicable scheme as regards 
wheel is 2500 horse-power, and each pair drives six Buffalo is one adopting alternating currents, but 
double-acting pressure pumps, with an accumulator that for Cataract City either alternating or con- | 
for each set of three pumps. The pumps and tinuous currents may be employed, although he 
turbines run at 30 revolutions per minute. The prefers the former. He proposes to transmit to 
pumps have plungers 17} in. in diameter, with a Buffalo at 10,000 volts, and to Cataract City at 
stroke of 2 ft. 6in., and deliver the water at 7831b. 2000 volts, using the same generating machines for 
pressure. For a group of 10,000 horse-power there both, but transforming up from 2000 volts to 
are twelve pumps, discharging through two pipes 10,000 volts for the former, and again transforming 
24 in. in diameter with differential accumulators down at the end of the line. From Buffalo there 
loaded with the head of water of the fall. 


per horse-power at the turbine shafts, or 7l. 10s. | Niagara at 10,000 volts. ¥%. Power transmitted 
per horse-power distributed in Cataract City. This | through the town from large motors at 2000 volts, 
does not include any allowance for the cost of a the cost of which will be somewhat greater. 
proportion of the tail-race tunnel, nor for motor to | 3. Electricity distributed at low pressure through- 


‘considerable difficulties. 
The | is to be a distribution of power of three different | 
complete cost of machinery, excavator, and build-| characters: 1. Cheap power supplied on the out- | 
ings appears to be estimated at a little under 6l. | skirts of the town by a current transmitted from | 


use the pressure water. 

The Pelton Water-Wheel Company, San Fran- 
cisco.—The chief point aimed at in this project is 
to indicate the applicability of Pelton wheels of 
great power to drive machinery of various kinds. 
It is well known that these wheels have a high 
efficiency, and that they have been very successful 
in the Western States. The makers guarantee a 
return of 80 per cent., and say that they expect 
85 per cent. For driving electric machinery they 
propose wheels 14ft. 6 in. in diameter, arranged 
in pairs, and running at 60 revolutions per minute. 
Kach wheel is supplied by five nozzles, the valves 
of which are worked hydraulically. For air com- 
pressing, a wheel of 21 ft. 6 in. is used, running at 
40 revolutions, and supplied by eight nozzles. For 
pumping, wheels similar to the last are proposed. 
The cost of water-wheels, exclusive of excavation 
and erection, and exclusive of pumps, compressors, 
and dynamos, is given as 3.9 dols. per horse-power. 

Professor G. Forbes, London.—Professor Forbes 
restricted himself to an electrical project, and sent 
in a full and complete memoir in which he discussed 
the conditions of economical distribution very care- 





out the town for small workshops, and for indepen- 
ident motors to separate machines. Probably 
50 dols. per horse-power per annum could be 
charged for the first kind of supply; something 
more for the second, and at least 100 dols. for the 
third. It is estimated that power could be supplied 
at five power stations in Buffalo, at a cost, so far as 
the electrical part of the work is concerned (that is 
exclusive of the cost of turbines at Niagara), of 
23.3 dols. per horse-power per annum. At Cataract | 
City the cost would be 16.6 dols. per horse-power | 
per annum, 

In determining the current density in the con- 
ductors, Professor Forbes takes as a basis of calcula- 
tion that the cost of the tunnel, head-race, sluices, 
shafts, water motors, dynamos, and buildings at the 
generating station at Niagara, will be twelve 
miliion dollars for 120,000 horse-power. Allowing 
for depreciation, interest, and working expenses, 
the assumed cost per horse-power delivered at the 
terminals of the generating dynamo in Niagara 
would be 12.5 dols. Taking this assumption it is 
found that with a current of 2000 volts the cost of 
a horse-power at Buffalo would be about 60 dols. | 


MERRYWEATHER AND SONS, ENGINEERS, LONDON. 


ey 


per ‘annum. This would be inadmissible, for to 
make the scheme a financial success, according to 
Mr. Forbes, the cost must not exceed about 
25 dols. per horse-power per annum. By increasing 
the pressure to 10,000 volts, the cost in the most 
favourable case comes to 26 dols. At Cataract City, 
with 2000 volts, the cost would be 23.6 dols. In 
each case the current density would be 500 ampéres 
per square inch. 

The choice of an alternate current motor presents 
After describing the 
various types Professor Forbes chose (the memoir 
was written in the early part of the year) the 
synchronising type, and fixed the most satisfactory 
size at 500 horse-power. In some cases such a 
machine would be used to drive a dynamo to 
distribute low-tension continuous currents. The 
following is an estimate of cost, taking 5 per cent. 
interest on capital, 10 per cent. depreciation on 
machinery, and 24 per cent. on all other works 
(including the cost of motors and the loss on 
them) : 


| 
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dols dols. gal : 
Interest 7 aie aie -.| 298,114 330,378 330,59 
Maintenance and depreciation ..| 420,062 | 507,321 515,677 
Working expenses .. ee -.| 75,000 102,000 102,200 
Total annual charge 793,176 939,900 948,474 


Number of horse- ower de- h.-power | h,-power h.-power 
Hreved vy a ..| 84,000 56,700 | 56,700 

dols. | dols. dols, 
Cost per horse-power per omen 23.3 | 16.6 | 16.7 





The Commission were not convinced that the 
reasons given by Professor Forbes for an alternat- 
ing current system, in preference to a continuous 
current system, were sutticient to establish his case. 

Norwalk Iron Works Company, South Norwalk, 
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THE FRANKLIN LIFEBUOY. 
(For Description, see Page 595.) 





























































































































Conn., U.S.A.—This is a partial scheme dealing | 


with the transmission of 10,000 horse-power by 
compressed air to Buffalo, the machines being 
driven by Pelton wheels of 15 ft. 8 in. in diameter, 
developing 5000 horse-power at 55 revolutions. 
The stop valves of the nozzles are controlled by a 
differential valve actuated by compressed air, and 
also by a special governor. A 1-in. pipe, led back 
from Buffalo, supplies the air pressure controlling 
the stop valves. The cylinders of the compressors 
are 66 in. and 39 in. in diameter, the stroke 66 in., 
and the speed 55 revolutions. Four such machines 
require to be driven by water-wheels of 10,000 | 
horse-power, when furnishing air at 147 lb. pres- 
sure. The chief peculiarity of the air compressors 
is the use of Corliss intake and delivery valves. It 
is considered that the most economical results will 
be obtained by the use of a main 40 in. in diameter, 
with a drop of pressure from 147 Ib. to 80 lb. 
between Niagara and Buffalo. The general arrange- 
ment for a station having five groups of compressors 
working altogether at 50,000 horse-power, reckoned 
onthe water-wheel shaft is this ; the delivery pipes 
from the compressors are connected at the surface | 
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to two parallel 40-in. mains of about 1} miles in 
length. These two mains then join into a single 
40-in. main for conveying the air to Buffalo. The 
cost of installation for 1 horse-power delivered to a 
consumer in Buffalo is estimatedat 171.47dols. This 
includes excavation, turbines, compressors, delivery 
pipes, and a pro rata cost of the tail-race tunnel. 
This exhausts the list of projects. We have 
already announced that the Commission did not 
find any one of them completely satisfactory, 
although they awarded prizes and premiums very 
liberally. The first prize of 6001. was not given, 
but there were awarded one second prize of 5001., 
five second prizes of 200/., two second prizes of 
1501., eight premiums of 200/., and six premiums 
of 100/., or twenty-two awards among fourteen 


,competitors.* On certain points the Commission 


arrived at a definite conclusion. They decided that 
the placing of the generating machinery in under- 
ground chambers was objectionable, and that there 
was no real difficulty in the use of turbines on ver- 
tical shafts, the weight being supported on fluid 





* See ENGINEERING, vol, li., page 236. 


pressure. This arrangement would allow the ma- 
chinery to be placed on the surface. Further, 
the general opinion of the Commission was in 
favour of the adoption of electricity as the chief, 
although perhaps not the only means of distribut- 
ing the power. They were not convinced of the 
advisability of departing from the older and better 
understood method of continuous currents in favour 
of methods involving alternating currents. Lastly, 
they decided that it would be necessary to have a 
tunnel or subway to place the conductors in. 

The Commission are to be congratulated in having 
obtained a vast amount of valuable information at 
a very moderate price. For 42001. they have 
gained well-weighed designs from fourteen gentle- 
men or firms, some of them of the first rank in the 
engineering profession, and nearly all of them in 
possession of information which has beenaccumulated 
by years of experiment and at great cost. What- 
ever the final decision may be, the deposited plans 
and memoirs contain information that is sure to be 
deeply drawn upon, particularly from the hydraulic 
projects. 








THE NEW ORIENT LINER ‘ OPHIR.” 

In adopting the principle of the twin-screw for their 
new steamer Ophir, which is the first vessel on the 
Australia trade with two propellers, the Orient Line 
have acted most judiciously. There is everything to 
be said in favour of twin-screws. Since they were 
first introduced into high-speed Atlantic liners, the 
City of New York being the pioneer, the advantages 
have been frequently demonstrated. The duplication 
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of all machinery and the extreme improbability of the 
vessel having her propelling power completely disabled 
is, from the passenger’s point of view, of primary im- 
portance. With one of the sets of engines disabled the 
vessel cansteam at something like three-fourths her 
full speed. Her manceuvring power is distinctly better 
—that has been proved by experience. Besides, with 
two engines to develop 10,000 or 30,000 indicated 
horse-power, instead of one, the working parts need 
not be so large; high speeds are possible, and the 
power per ton of weight is nearly as good. In the 
case of the Ophir, for instance, the revolutions on 
trial were 102 per minute, giving a piston speed of 
close upon 920 ft. per minute, which with a low-pres- 
sure cylinder of 85 in. diameter is good. In view of 
these considerations it is not surprising to note that 
practically all high-speed vessels built since the advent 
of the Inman liner named have been fitted with twin- 
screws. The Atlantic vessels need not be named ; 
on the Pacific there are the new Canadian Pacific 
‘* Empress ” steamers ; in the African trade the Scot is 
the pioneer of the twin-screw ; it is largely adopted in 
fast Channel steamers, and now the Orient Line have 
introduced the —— into the Australian trade. 
The duplication of machinery, indeed, has been 
carried in this latter vessel to an unprecedented extent. 
The passenger may rest assured that there will be no 
chance of a collapse if foresight in the provision of 
alternative methods of conducting the work could 
obviate it. In the first place the steam-generating 
plant is separated to the extent of 63 ft. of the length 
of the vessel, and there are bulkheads dividing off 
each boiler-room. The plan on our two-page plate 
only shows the after boiler-room, the other being 





omitted as it was a duplicate, and by its omission we 
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a stroke of 54in. They are inverted and direct-acting | 
and all are steam jacketted. The valve gear is of the | 
ordinary link motion, which is often an advantage | 
in a twin-screw steamer to prevent the machinery | 
occupying too much of the breadth of the ship. The 
high-pressure and intermediate cylinders have single 
piston valves, and the low-pressure cylinder a double- 
ported side valve, placed at the after end of the engine. 
‘he crankshaft is built up of steel. All the working 
parts are of steel, the pistons being of the usual dished 
type. The thrust block, which is of the horseshoe 
form, is connected to the main bed-plate of the engine. 
There is one feed pump on each pair of engines, whose 
chief function is to pass the water into Weir’s feed 
heaters, from which it can be taken by any one of four 
of Weir’s well-known feed engines. Each of these four 
engines is capable of feeding all the boilers. The 
water is circulated through the condenser by four 
centrifugal pumps and engines working independently 
of the main engines, two in each compartment, one of 
which only need be worked at a given time. There 
are two sets of air and bilge pumps to each engine, 
worked off the high-pressure and low-pressure cross- 
heads. There are sanitary pumps worked off the main 
engines for giving an ample supply of salt water for 


| 


Purves’ ribbed flues. Each has a separate firebox, the 
fore and aft furnaces being divided by a water space. 
The joints have double butts, the inner butt being 
scarfed, and Figs. 7 and 8 (page 591) show the riveting 
of these. The manholes are clearly shown on Figs. 9 
to 12 (page 592). The single-ended boilers (Figs. 13 to 
15) do not differ materially from the larger ones, but 
here stiffening straps have been introduced in the back 
of the boiler where there are no stays. The sizes of 
the tubes, as well as the principal dimensions of the 
boilers, are given on the drawings. The Table in the 
next column gives supplementary particulars. 

Both stokeholds have been so constructed that they 
can be worked with forced draught on the Admiralty 
system ; but in view of the climate through which the 
vessel will have to pass, the Orient Company have 
wisely provided for an open stokehold, which may be 
closed for working with the forced blast if necessary. 
There are eight fans each driven by a separate Gwynne 
engine. The fans are placed at the bottom of a 
downcast to each stokehold. The position is clearly 
shown on the elevation and plan of general arrange- 
ment (Figs. 2 and 3), and particularly on the cross- 
section (Fig. 4). This isa section of the forward set 
of boilers with the two double-ended boilers at either 





cleansing purposes, besides donkey engines for pumping 
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, | Hi ir nga Intermediate. Low-Pressure Cylinder. 
g ae | Indicated | Collective 
s | ce sabia — — - —— Horse- | Indicated 
man 3 ' ; ss | . Power, Horse- 
| | Mean mg Mean — Mean sg ng Total. | Power. 
Ps | Pressure. Power, Pressure. Power. Pressure. Power. 
Db. Ib. | Tb. | 
Port .. 87} | 57.7 1251.37 33.12 1646.02 10.8 1462.48 4359.87 8385.97 
Starboard 874 | 59.5 1331.09 24.8 |} 1232.53 10.8 1462.48 4026.1 ‘ 
ort .. 854 55.5 1175.36 33.6 | 1632.036 10.76 1423.75 4231.14 7932.42 
Starboard 844 58 |} 1213.5 23.6 1133.0 10.35 1354.78 3701.28 . 
Port .. 80 53.6 1061.7 25.28 1149 | 6.64 822.08 3032.78 5992.90 
Starboard 80} 58.4 1164 19.4 887.19 7.3 908.93 2960.12 ia 
Port .. oe + 80 54.8 1085. 46 25.6 1163.45 | 6.84 846.843 | = 75 5776.10 
Starboard .. wel 80 | 52.8 1045.85 17.44 792.604 6.8 | 841.9 | 0.35 » 
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bilge and ballast tanks, feeding and circulating water 
in boilers, circulating through main, auxiliary, and 
fresh-water condensers, discharging ashes, washing 
decks, &c. Donkeys also pump salt water to the sani- 
tary decks, fresh water to the fresh-water tanks, 
&c. These pumps and feeds are made to a large 
extent interchangeable, so that in the event of| 
any one giving out one of the others may be| 
ready to do the work. In other words, as the 
engineer put it facetiously to our representative, 
‘‘Every donkey may do the work of any other 
donkey.” The donkey engines are of the Worthing- 
ton type, constructed by Messrs. Napier. There 
isan auxiliary condenser and feed tank on the same | 
ger as that adopted in all British Navy ships. | 

he engines, of course, have Brown’s steam and hy- | 
draulic starting and reversing gear. 

There are, in addition to a distilling and auxiliary | 
boiler, seven main boilers placed in two compartments, | 
which, as already stated, are 63 ft. apart. In the after | 
compartment there are three double-ended boilers, and | 
in a recess in the forward bulkhead a distilling boiler, as | 
shown on the two-page plate, while in the fore com- | 
partment are two double-ended boilers at either side, | 
and two single-ended boilers in the centre, placed back | 
to back (Fig. 4). Of the boilers we reproduce detailed | 
drawings on pages 586 and 587, so that it is not necessary | 
to fully describe them. As will be seen from Figs. 5 and 
6 the double-ended boilers have each six furnaces with | 





fans with an open stokehold, will be of great value in 
the Red Sea, but under ordinary circumstances will 
not be required, for the funnels are of great height, 
being 88 ft. from the grate, so that a good natural 
draught isinduced. The coal endurance of this vessel, 
which is for use as an armed cruiser, is great. Her 
permanent coal bunkers, which are arranged alongside 
and between the boiler compartments and in the wake 
of the water-line alongside the engines, are sufficient 
to enable her to steam 154 days at 16 knots without 
replenishing them, equal to 6000 miles steaming. But 
if the holds were also filled with fuel the vessel could 
steam 14,000 miles at full speed, or cruise for 130 days 
at 10 knots. In our two-page plate the stipple tint 
shows clearly the position of the coal bunkers for the 
set of boilers nearest the engines. 

Before dealing with the performances of the propel- 
ling machinery and the coal consumption trials, it seems 
only proper to mention that the twin propellers have 
each three blades of manganese bronze. The diameter is 
17 ft., and the pitch 23 ft. 3in. The method of con- 
structing the brackets for the propeller shafts is 
interesting. The brackets are of cast steel and formed 
in two pieces. In the interior of the vessel there is a 
strong plate resembling the saddle of a horse, and the 
upper arms of the bracket on each side of the ship is 
carried through the hull of the ship and fitted to this 
saddle plate, so that the two brackets form an A with 





zz | 3 it Ven 
= = Eaus 
5 5 _ on 
_ a c Ze 
oo ou se Z 
es | £s =s on 
88 | #8 «S828 
g | gR CARR 
Heating surface: Tubes, sq. ft. 3617 | 1809 § 21,703 
ms Other, _,, 717 358 4,301 
i Total, ,, 334 2167 © - 26,004 
Grate surface with 6ft. bars, 
sq. ft. “a Se Sa si 126 €3 756 
Water line height above firebox 
crown, inches . a“ ‘i 9 9 
Steam space above water line, 
cub. ft. .. ee éa 708 360 
Draught area through tubes 26.82 13.41 
Ratio heating to grate surface .. 34.4 34.4 
» grate surface to draugh { 
area through tubes ee ‘ 4.69 4.69 | 
Working pressure per square! | 
inch, pounds... a << 160 160 | 
Test pressure per square inch, | | 
pounds .. a a a 320 320 | 
Minimum ter sile strength of steel 
in shell plates, tons .. a 27 27 
Maximum tensile strength of 
steel in shell plates, tons 30 30 
Plate section, per cent. ‘ea 84.86 84 86 
po through CD and 
outer row of rivets, per cent. .. 86.81 86.81 
All rivets taking 5 as factor of 
safety for shell plates, per cent. 85.46 85.46 
Finished weight of one boiler tns, ct. qr. Ib. tns. ct. 
(calculated) ee ee -- 73 15 3 13 41 16 
Weight of water to water line in 
one boiler .. se ee =< 6 O 22 20 17 








Nortr.—Scantlings to Board of Trade and Lloyd’s requirements ; 
percentage strength of joint relative to solid plate, according to 
Board of Trade. All circumferential dimensions measured on 
mean diameter 15 ft. 1 in. 


are heavy angle irons in line with the skin of the ship 
to which the shell plates are attached. The bottom 
arms are joined together on either side of the solid 
forging, forming the bottom part of the stern-post, bolts 
passing through both arms and the forging. The 
structure is, therefore, well bound together. The 
upper members of the bracket are hollow to admit of 
the passage of a gauge rod from the interior of the 
ship to the shaft, to enable the exact level of the shaft 
to be ascertained and thus to detect any wearing of 
the bearing. The propeller shafts project about 39 ft. 
aft from the skin of the ship, and project athwartships 
11 ft. 74 in. on each side of the centre line. 

The vessel was tried on the measured mile on the 
Clyde on October 22 last, when a speed of 18? knots 
was attained with the engines running at 102 revolu- 
tions and developing 11,400 indicated horse-power. 
Two days later the vessel went on the 500 miles trial, 
when a mean speed of 15.814 knots was attained on a 
consumption of 93.456 tons of coal per day of 24 
hours, the fuel being carefully weighed. Indicator 
diagrams were taken at four periods during the 
500-mile speed and coal consumption trial, with the 
engines running about cruising speed. We tabulate 
the data deduced from all the sets of diagrams, and 
we reproduce (Figs. 16 to 21), as a fair example of the 
lot, the diagrams got from the port engine while 
developing 4359.87 and 3032.78 indicated horse-power, 
the highest and lowest results got on the 500-mile run 
at cruising speed of between 16 and 17 knots, but of 
course the former does not represent the greatest possi- 
bilities of the engine, as is shown by the trial trip 
results, 

(To be continued.) 





GERMAN CoA. In ITAty.—-The quantity of coal forwarded 
to Italy in September from Westphalia and the Sarre- 
bruck district was 3240 tons. The corresponding de- 
liveries in August were 2210 tons. In the total of 3240 
tons representing the deliveries of September, West- 

halia figured for 2620 tons, and the Sarrebruck group 
or 620 tons. 

Tue Nava Exuisition At LiverPoot.—Few under- 
takings of the kind at Liverpool have developed so rapidly 
as the project for holding a Naval Exhibition in that city 
next year. The Exhibition in London, of course, not 
only suggested the idea, but will be the main feeder; but 
added to this a great amount of personal influence, includ- 
ing the powerful voice of Mr. A. B. Forwood, Secretary 
to the Admiralty, has been brought into play. A result 
of a most successful kind has been already practically in- 
sured. The Exhibition commences on the Ist February. 
The area available will, of course, be circumscribed, and 
the Exhibition will be shorn of a great attraction in the 
absence of grounds for promenading and for a gear of 
outdoorenjoyment. The whole of the Art Gallery, which 
compriees two floors, will be devoted to the Exhibition, 
and the ground plans are already arranged, under the 
superintendence of an architect. Further than this, ap- 
plications for space have already been received and dealt 
with. The leading shipping lines, such as the Cunard 
Company, Donald Currie’s Line, and the Union Line, 
have secured locations. Sir W. G. Armstrong, Mitchell, 
and Co., have arranged to send their interesting exhibit 
of war models. The Duke of Edinburgh is to send his 
beautiful case of ships in silver. The Suez Canal Com- 
any will provide their model of the canal, and the 
p and O. Company, besides models of their steamers, b9 

e 





contribute a model of the Bombay Dockyard. 





the cross line indicating a deck in the ship, and there 


Admiralty also will be extensive exhibitors. 
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Tue city of Chicago has increased vastly in size of | right and freedom from all damage suits attending the | and sal ammoniac. The lateral distance from centre 


ate years and has spread out on all sides, save that 
of the lake; and since the civy limits have been ex- 
tended, the enlarged area has been rapidly filling with 
population, a district 24 miles long by 15 in width, so 
that a necessity hasarisen for rapid transit, which can 
furnish those coming from distant points, a quicker 
service and fewer stops, than on the surface lines. 
It was to partially supply this accommodation that the 
South Side Rapid Company of Chicago commenced 


preliminary work in 1888, by securing a right of way 
25 ft. wide (by purchase or condemnation if needed) 
at the rear of lots, and alongside alleys, over the 
distance extending from Congress to Thirty-ninth- 
street, a little less than four miles, ina straight line. A 
matter of great importance in connection with this 
right of way, is that with it is conveyed a perpetual 


| construction and operation. 
The foundations of the viaduct average about 10 ft. 
deep resting on a clay bottom. A concrete bed is 
formed 1 ft, thick by 7 ft. square, on which two stones. 
are placed, each 24 ft. and 64 ft. which hold the anchor 
bolts and distribute the weight over the concrete. | 
From this foundation, a brick pier rises 5 ft. square at 
the base, and4ft. atthetop, and 34it. high. A blue stone 
cap 34 ft. square and 1 ft. thick, completes the founda- | 
tion, and supports a cast-iron base, weighing 1800 lb., 
in which the columns stand, and are held in place by | 
the anchor bolts, which are 1} in. in diameter and | 
5 ft. inlength. There are two sockets, 214 in. deep) 
in this iron bedplate, which receive the two channels 
that compose the sides of the column, and all remain- | 


ing space is filled with a mixture of iron filings | 


to centre of columns is 12 ft., except at stations, where 
they are spread to a distance of 19 ft. 9 in. to allow 
the longitudinal girders to rest on the transverse girders 
and to make room for the station building. The longi- 
tudinal space between columns varies from 35 ft. to 
60 ft., but in most cases it is 45 ft. Plate girders are 
employed throughout; the flanges are made of angle 
iron 4 in. by 6 in. by gin. ; the webs of tie longer 
girders being 6 in. by 6 in by }} in. ; the vio by hi is 
# in. to y;in. thick, united to the chord angles by j-in. 
rivets placed from 4 in. to 6 in. apart. : 
These girders are intended to sustain a movin 

ioad of 1000 lb. per lineal foot per girder, and a deac 
load of 270 lb., which gives a working strength of 
about 1300 Ib. per lineal foot per girder, with a large 
factor of safety ; the flanges will not be strained more 
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than 10,000 lb. per square inch by the equipment to | 
be used, but all the material has been actually tested | 
to upwards of 30,000 lb. per square inch as the elastic | 


limit before being accepted ; while the tests show an 
ultimate or beeaking strength of fully 50,000 lb. per 
square inch. 

The girders, as said, vary from 35 ft. to 60 ft. in 
length, according to the spaces between columns ; the 
shorter girders are 42 in. deep and weigh 7000 lb. ; 
the girders 50 ft. long are 48 in. deep,-and the 60 ft. 
girders are 54 in. deep, and weigh about 9000 lb. The 
girders are secured to the top of the columns by bolts 
and rivets { in. in diameter, and at every other span 
there are slotted holes in the lower chord of the longi- 


tudinal girder, permitting of free expansion and con-| 


traction ; the girders are connected by a system of 


lateral bracing rivetted to the flanges both at top and | 


Angle irons 4in. by 4 in. also stiffen the| Joints are broken and the ends of the rails rest on an 


bottom. 
girders vertically at intervals of 5ft. and prevent 
buckling. There will not be more than 1800 lb. to 
2000 lb. pressure per square foot on the soil under the 
concrete ; and the clay bed, which was found at a 
depth of only 10 ft., is excellent and firm. 

From the ground level to the bottom of girders, is 
not less than 16 ft., and to the rails 20 ft.; where the 
road crosses a line of rails at Sixteenth-street, the 
clear headway is 20 ft. from the track ; at Twelfth- 
street a viaduct is crossed, and to accomplish this, 
1000 ft. distant from either approach, a grade is com- 
menced with a rise of 26 ft. to the mile. 

The columns are constructed of 15-in. channel bars 
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weighing 50 lb. to the foot, braced by a system of flat 
iron braces 4 in. by 4 in. ; they are 15 in. square up to 
within 3 ft. of the top, when they gradually broaden 
out, forming a spread top, on which are carried the 
ends of the longitudinal girders. 

| The longitudinal girders carry the track superstruc- 
ture, the ties of which are hardwood 6 in. by 8 in. 
and spaced 20 in. apart from centre to centre; they 
are held to the girders by hook bolts instead of being 
rigidly bolted to them, thus permitting the expansion of 
the girders apart from the track. The steel rails, weigh- 
ing 90 lb. to the yard, rest on these ties, the rail 
joints being what are known as the ‘‘ Fisher” bridge 
joint which trusses the base of the rail and gives a 
uniformly even surface to the tread of the wheel in 
passing the joint, both rail ends deflecting the same 
distance, at the same time preventing any pounding. 


|arched bearm between the ties; it is thus a supported 
joint, and the load comes upon the two shoulder 
| ties, directly under the rail ends; the rails are 
|spiked to the ties with spikes 5} in. by {% in. 
|A guard timber, 6 in. wide by 8 in. high, is bolted 
to the ties on each side; this would effectually 
| prevent derailment should wheel or axle break by any 
accident; these guards also serve the purpose of longi- 
tudinal bracing, and receiving the thrusting force com- 
ing on the rails by breaking, distribute it over many 
spans in length, and no better way could be devised for 
stiffening the track longitudinally. Ties 6 in. square 
| are placed between the tracks, and on them four planks 





2 in. thick by 6 in. wide furnish a walk for employés, 
extending the entire length of the road, and should 
blockade or delay occur, passengers could proceed to 
the nearest station without difficulty. 

The stations are very conveniently arranged for their 
purpose, and contrary to usual custom in American 
elevated roads, they are built on the ground underneath 
the railway. Every station has one entrance and one 
exit. An electric bell sounds automatically as a train 
from either end approached within 500 ft. of the station, 
indicating the direction in which it is going. Pas 
sengers having already obtained their tickets in the 
waiting-room, deposit them at the foot of one of the 
stairs leading to the platforms above, one for the 
north, and the other for the south, bound trains. 

The platforms, which are ample, being no less than 
200 ft. in length by 8 ft. wide, will accommodate a 
train of six cars. These platforms are on the outside of 
either track, and will be illuminated at night with arc 
lights. The distance between stations varies from 
3 to 6 blocks, according to the population and import- 
ance of the cross-streets. 

The road is a continuous straight line without ex- 
ception from end to end; it will soon be extended 
four miles further south, branching to the World’s 
Fair on the east, and to the rapidly increasing district 
of Englewood to the west. Trains will be run at very 
short intervals, and the fare be 5 cents. The equip- 
ment will be similar in general design to that on the 
New York and Brooklyn elevated roads, with many 
improvements suggested by their experience, and they 
will be constructed and furnished in the best possible 
manner to avoid unnecessary noise, and secure comfort 
and convenience to passengers. 

On Colonel C. Goddard, of Chicago, has rested the 
entire management and direction of the work con- 
nected with this railroad, Mr. R. J. Sloan assisting 
him as chief engineer. 





STEAM FIRE ENGINES FOR MANCHESTER. 

THE illustration on page 590 shows one of a pair of 
new ‘‘ Greenwich ” steam fire engines recently supplied 
to the Manchester Fire Brigade by Messrs. Merry- 
weather and Sons, of London. These machines are 
each rated to throw 450 gallons of water per minute; 
but, at an official test before Mr. Superintendent 
Tozer, they delivered over 500 gallons, when worked 
at full speed. The boilers, at the steaming test, were 
filled to the high-level mark before lighting the fire, 
yet, in less than nine minutes, each gauge showed 
100 lb. pressure. The first engine threw a single jet 
235 ft. horizontally, two jets 200 ft. each, and four jets 
150 ft. each, and the second machine gave almost 
exactly similar results. When it is mentioned that 
the engines have been built specially light for use in 
the hilly outlying districts of Manchester, it will be 
seen that the results obtained are exceptional. 

The machinery consists of a pair of steam cylinders 
driving two direct and double-acting pumps placed 
horizontally, the steam and water pistons being con- 
nected by steel rods, which are cased with brass where 
they enter the pumps, a special crankshaft being 
provided to actuate the slide valves and determine the 
stroke. The pumpsare entirely of gun-metal, and both 
the suction and delivery valves are placed in chambers 
below the barrels, thus preventing injury to the 
latter by stones, grit, &c. ‘The pistois are of Merry- 
weathers’ special design. The two pumps are cast 
in a single piece, side by side, without partitions, 
and are fitted in exactly parallel lines to the steam 
cylinders, The frame consists of a pair of iron plates 
bolted parallel to each other. The engine is built 
separately and bolted to the frame, and the boiler is 
also attached so that its weight comes on the hind 
wheels. Steel springs, high wood spokewheels, and a 
wrought-iron fore carriage carry the engine and boiler, 
as well as a large mahogany hose-box, which forms a 
seat for the firemen. Under the driver’s seat is a 
cupboard in which two ‘ Tozer” hand pumps are 
carried, these being often found useful at small fires to 
which a steamer has been sent through the call not 
stating dimensions. At the trial of these engines in 
Manchester a few days ago, with a 1@ in. nozzle, a jet 
from each machine washed the face of the town hall 
clock, a height of 176 ft. from the ground, 





THE FRANKLIN LIFEBUOY. 

A coop percentage of the lives lost at sea other than by 
shipwreck is due to sailors and passengers being washed 
overboard by heavy seas, or to their being thrown 
into the sea owing to the sudden lurching of the vessel. 
Lifebuoys are practically always thrown overboard, 
and usually the lifeboat is launched, but it very 
often happens that while battling in the surf the 
unfortunate one cannot possibly see the lifebuoy, and 
as frequently the men in the lifeboat fail to find the 
drowning man. Various methods have been adopted, 
so that the buoy might give indication of its where- 
abouts, by a bell and by lights; but it cannot be said 
that success has been pronounced. An _ ingenious 
arrangement has been designed by Naval Con- 
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structor Philip Hichborn, of the United States 
Navy, in which the lifebuoy can be dropped into the 
sea with great promptitude, and while it floats, two 
torches are lighted spontaneously, and burn at a height 
of between 2 ft. and 3 ft. from the water level. In 
view of the recent storm, with its great loss of life, 
partly by men being washed overboard, the time is not 
inappropriate for describing and illustrating this, the 
Franklin lifebuoy. 

Fig. 1 isa front and Fig. 2 an end elevation of the buoy 
asit hangsonthe ship. ‘The buoy proper consists of an 
annular water-tight tank, K, of sheet copper, No. 17 
Stubs’ wire gauge, having 4310 cubic inches of air 
space, It is divided into two compartments by parti- 
tions, at which places metal yokes, O, are fitted as 
shown. At the outer extremities of each of these 
— there is pivotted a signal torch as shown on 
‘ig. 1. Fig. 3is an enlarged drawing of one of the 
two torches. Each consists of a brass tube W, # in. 
internal diameter, with screw thread at the lower end 
for attaching toa case E, while at the upper end is 
fitted a cap. Within the case E there is placed a 
copper pan P containing phosphide of calcium, It is 
secured in place by springs. To prevent rain or sea 
water from affecting the chemical when the buoy is 
stowed, a rod M, 4 in. in diameter, is fitted into the tube, 
having at the lower end a metal socket R fitted with 
a rubber stopper effectually closing the opening 
in the neck of the can P, and, together with the metal 
cap on the top of the tube, preventing the entrance of 
water. The rod is held in position by brass springs S 
and composition bracket G, shown in Fig. 1. When 
the buoy is dropped into the water the brackets G, 
attached to the ship as shown on Fig. 2, check the rods 
M, and they remain attached, thus withdrawing the 
stoppers from the top of the cans P. Upon falling 
into the water the buoy floats horizontally, while the 
torches remain vertical. The water enters each case 
E through six openings near the bottom, and, 
rising, flows into the can P containing phosphide of 
calcium, with the result that phosphuretted hydrogen 
is evolved. The latter gas, upon coming in contact 
with the air at the top of the tube W, burns sponta- 
neously with a vivid white flame, and furnishes a 
signal readily discernable at night for a long distance. 

The buoy may be stowed either on the side or at the 
stern of a ed, and when stowed is preserved from 
injury by the guards X on Figs. 1 and 2. These are 
so fitted to the vessel as not to interfere with the 
operation of the buoy, L, on Fig. 1, is a life chain 
attached to eyes worked on the inner side of the yokes. 
The arrangement for attaching and detaching the buoy 
is as ingenious as the design of the buoy itself. En- 
larged drawings of it are shown by Figs. 4and 5, L, 
on Figs, 1 and 2 is a chain by which the buoy is hung 
to the releasing hook Q on Fig. 5, and the chain is 
attached to the buoy by staples I on Fig. 2. N on the 
same illustration is a knob or pull in the inside of the 
bulwark of theship for raising the bolt C. It operates 
by means of a cord which passes over the small sheaf 
F around the pulley at the top of the bolt (Fig. 5), 
and is arte to the eyebolt H on Fig. 1. The whole 
weight of the buoy when stowed is upon the releasing 
hook Q, the spiral spring, shown in Fig. 5, keeping it 
in position. But by pulling the knob N, which 
through the cord round the sheave raises the bolt 
C, the hook is caused to rotate and releases the buoy, 
which drops. The buoy is guided by two rods D on 
Fig. 2, working through corresponding eyes in the 
yoke, and for convenience these are fitted to the ship 
by a hinged joint D,. Of course as they engage in 
eyes in the yokes they help to secure the buoy when 
stowed. When the buoy has done its work it is re- 
charged with phosphide of calcium by withdrawing 
a toggle-bolt, and allowing the hinged bottom of the 
case K to drop, when the can P can be easily removed, 
the top unscrewed, and ‘illed about two-thirds with 
phosphide of calcium, After the can is replaced and 
the bottom of the case fastened the buoy is stowed ready 
for use again. 





THE COLUMBIAN TOWER. 

Arrer much uncertainty and discussion, it has been 
definitely decided that a high tower shall form one of 
the conspicuous attractions of the Exhibition at 
Chicago in 1893. We do not understand that this 
work is any portion of the official plan ; but that, on 
the contrary, it is made the subject of a concession to 
the capitalists who provide the necessary funds and 
expect to gain a large return. We think it a matter 
of regret that an Exhibition so original in all its general 
features should be marred by the adaptation of an 
idea—which, though absolutely novel and successful 
at Paris in 1889——from another Exhibition, But this 
is a matter of opinion, and it is eminently satisfactory 
to note that the Columbian Tower has been designed 
by so eminent an engineer as Mr. George S. Morison, 
of New York and Chicago. It is stated that the 
capital will be furnished by Mr. Carnegie. We are 


without details at present of this interesting work, 
but we publish on page 598 a perspective view of the 
general design. 


Of course the tower will be higher 


than that of Eiffel by more than 150 ft., and as will 
be seen from the illustration, Mr. Morison has been 
no slavish imitator of Eiffel’s beautiful structure. 
There is not much time to complete the work, and no 
doubt many difficulties will be met with both as 
regards foundations and the rigorous winter seasons, 
but we may feel confident that American skill and 
energy will carry through the work to a successful 
conclusion by the spring of 1893. Indeed, we are in- 
formed that Mr. Carnegie asserts the work will be 
completed in six months after it is commenced. The 
weight of steel is 6000 tons. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 12, 1891. 

Tue American iron trade has developed two or three 
interesting features, such as, for instance, a heavier 
demand for plate and structural material, an improv- 
ing demand in the west for billets, rods, and sheet 
iron, and an increased inquiry for steel rails, but which 
it is not likely will result in immediate business. Out- 
side of these features there is very little indeed to 
report. The second week in November is a quiet one, 
so far as new orders are concerned. One large loco- 
motive works discharges a thousand hands for the 
present, but expect to resume full-handed December 
Ist. Three or four other locomotive works are 
not running full force at present, but are about 
closing orders with railroad companies for engines 
which will keep their entire force busy all the 
winter. Locomotive makers have had prices crowded 
down upon them by bitter competition, and are 
obliged to manage very economically. The cas 
builders are busier. The demand for rolling stock is 
quite heavy, and would be much heavier but for the 
inability or unwillingness of a good many railway com- 
panies to purchase the additional rolling stock which 
freight traflic requirements really callfor. It has been 
stated within two or three days that some of the 
heaviest rolling stock orders of the year will be placed 
this month or next, and there is quite an anxiety 
among car builders to secure this business. It is pretty 
well known that a good many railway companies will 
order rolling stock during the winter for spring, but 
most of them are trying to squeeze through the 
sae exceptional conditions rather than pay large 

ills for rolling stock, which, after the present rush 
is over, will not be needed. There is great activity 
throughout the entire west. A good many new engi- 
neering projects are coming to the front which will 
certainly help the ironmakers, although the trade 
knows full well that no decided and permanent im- 
provement can be expected until railway building is 
renewed, on a large scale. As to that probability, it 
is useless to speak. There has been a great expansion 
of business this year, but it is due to heavy crops. If 
we could be guaranteed another good crop year, it 
would affect the iron trade very soon. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firm tone in 
the pig-iron warrant market last Thursday at the open- 
ing, but a weakness subsequently set in and the early 
gain was lost. No business was done in Scotch store 
iron, and while buyers were offering 14d. per ton less 
than on the previous day, sellers were steady, and seeking 
6d. more than buyers were willing to give. Hematite 
iron was in good demand, but after advancing 1d. per 
ton, prices eased off, and closed as on Wednesday. No 
business was done in Scotch iron, and only a very 
little in Cleveland. At the close the settlement prices 
were—Scotch iron, 47s. 3d. per ton ; Cleveland, 38s. 74d.; 
hematite iron, 48s, 3d. per ton. Friday’s market was 
characterised by a feeling of inactivity. Sellers were 
seeking higher prices, and although buyers came up to 
some extent there was no business done during the fore- 
noon in any kind of iron. In the afternoon Scotch iron 
was again without a single transaction ; hematite iron, 
however, was done at an advance of 1d. per ton, and the 
close was buyers 1d. over their price of the preceding day. 
One transaction in Cleveland iron was reported, and the 
close was buyers 1d. and sellers 14d. up. Offers of 3d. up 
were made for Scotch iron, but sellers also rose 3d. per ton. 
The closing settlement prices were : Scotch iron, 47s. 74d. 
per ton ; Cleveland, 38s. 9d. ; hematite iron, 48s, 43d. perton. 
A very lifeless feeling prevailed in the market on 7 ak an 
and notwithstanding the fact of a material increase in the 
shipments of Scotch iron, buyers in the forenoon would 
not offer more than 47s. per ton, being 74d. under their 
offers on Friday, and sellers remained at 48s. In the 
afternoon buyers remained at their price, while sellers 
came 14d. per ton nearer to them. Rumours were current 
that arrangements were being made for a supply of Scotch 
store iron for warrant purposes, but no very definite in- 
formation could be got on the matter ; stil) the rumours 
were said to account for buyers going back to 47s. per ton. 
Hematite iron was likewise weak, and lost 24d. per ton, 
and Cleveland went 2d. per ton down. The settlement 

rices at the close were—Scotch iron, 47s. 6d. per ton ; 

leveland, 38s. 6d.; hematite iron, 48s. 14d. per ton. 
There was some pressure on the market in the after- 
noon by holders of hematite iron. Tuesday’s market 
was likewise inactive. There were but few lots of 
iron on offer during the forenoon. No transactions 





in Scotch iron were reported, nor was there any cash busi- 





ness in Cleveland or hematite pigs, but small quan- 
tities of both changed hands at one month at slightly 
easier rates. The market was decidedly more active in 
the afternoon, when a considerable amount of selling took 
place in Cleveland and hematite iron, the former improv- 
Ing in price 4d. per ton, and the latter declining 14d. per 
ton. At the close the settlement prices were—Scotch 
iron, 47s. 6d. per ton; Cleveland, 38s. 6d. ; hematite 
iron, 48s. per ton. The market was distinctly flat this 
afternoon, when Cleveland and hematiteiron both relapsed 
in price—to the extent of 3d. and 2d. per ton respectively, 
The market finished up in the afternoon with hematiteiron 
quoted by sellers at 47s. 94d. per ton, against 47s. 104d. 
for Scotch, which is quitean anomalous condition of things. 
The following are the quotations of a few brands of No. 1 
makers’ iron: Gartsherrie and Summerlee, 56s. 3d. per 
ton; Langloan, 56s. 6d.; Coltness and Calder, 57s. ; 
Glengarnock (shipped at Ardrossan), 56s. 6d.; Shotts 
(shipped at Leith), 58s. 6d. ; Carron (shipped at Grange- 
mouth), 59s. per ton. There are still 76 Plast furnaces in 
actual operation against 6 at this time last year. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 5282 tons, as compared with 3536 tons in the 
corresponding week of last year. They included 115 tons 
for Canada, 210 tons for India, 550 tons for Australia, 100 
tons for France, 220 tons for Italy, 555 tons for Germany, 
732 tons for Holland, smaller quantities for other 
countries, and 2483 tons coastwise. The year’s shipments 
4 till the end of last week amounted to 266,715 tons, 
whereas in the corresponding period of last year they 
amounted to 407,449 tons, thus showing a decrease to the 
extent of 140,734 tons, which is a very serious falling off 
in the exports. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 499,609 tons yes- 
terday afternoon, against 499,709 tons yesterday week, 
thus showing for the week a decrease of 100 tons. 


Finished Iron and Steel Trades.—Makers of steel and 
small iron continue to maintain a firm attitude as regards 
their quotations, which in both cases are practically un- 
changed. The leading firms in both departments are 
well provided with work, and the condition of things is 
tolerably well assured for the remainder of the year, 
There is no flow of new orders in the market of any con- 
sequence, but some fair inquiries are reported, and if 
they were becoming much more marked it is probable 
that there would be a sharp advance in prices. 


New Shipbuilding Contracts.--Messrs. Mackie and 
Thomson, shipbuilders, Govan, have just booked a con- 
tract for a steamer of considerable tonnage. The vessel, 
which is to be 325 ft. in length, is for a Glasgow firm. 
Messrs. John Carswell and Sons, shipowners, Greenock, 
have placed an order for the construction of a steel sail- 
ing ship of 1400 tons register with Messrs. Charles 
Connell and Co., Scotstown, Whiteinch. She is to be 
similar to the ship launched last Friday by Messrs. 
Connell for the same owners. Messrs. Ramage and Fer- 
guson, Leith, have received an order to build a large 
steamer yacht for Mr. Eugene A. Perignon, from designs 
and specifications by Mr. Dixon Kemp. The yacht 
will be a vessel of 412 tons, and will have two boilers 
and powerful machinery. 


The Late Mr. J. K. Watson, Gas Manager, Edinburgh. 
—The death is announced to-day of Mr. J. K. Watson, 
¥.R.S.E., late treasurer and manager of the Edinburgh 
Gas Light Company. Mr. Watson, who was in his 74th 
year, had been for about fifty years in the service of the 
company, from which he retired several years since. He 
was long regarded as the foremost member of his profes- 
sion as regards engineers in Scotland. 


New Gasholders.—It seems likely that gas as an illumi- 
nant will not yet for awhile be put out of court in 
Scotland. Last Friday a new gasholder having a capa- 
city of some 600,000 cubic feet was inaugurated at the 
Greenock Corporation Gas Works. On the preceding da 
a new holder was completed at Bridge-of-Weir, whic 
is in the same county (Renfrewshire), and about a week 
earlier one of 205,000 ft. capacity was brought into 
use at Johnstone, which is likewise a Renfrewshire 
town. Last week also a large holder was inaugurated 
at the works of the Motherwell Gas Company, and only a 
few miles from Motherwell (which is a busy seat of the 
coal, iron, steel, and engineering industries)—at Udding- 
ston, a holder of large capacity is well-nigh ready for use. 
Gas is certainly holding its own against the electric light 
in this part of Scotland ; but, indeed, both illuminants 
are making great strides. By the way, it may here be 
mentioned that Mr. Foulis, the engineer-in-chief to the 
Glasgow Corporation Gas Commissioners, has now com- 
pleted his plans for a new holder which is to be erected 
near the Dawsholm Gas Works, and which is to have a 
capacity of between 5,000,000 and 6,000,000 cubic feet. 
The work of excavating for the tank which is to contain 
this big gasholder has already been commenced, and is 
making rapid progress. 

Pipes Pf Dundee Water Works Extensions. — The 
Dundee Water Commissioners are in the market for 4100 
tons of cast-iron pipes and special castings, 24 in. and 
27 in., for the extensions which are to be made in connec- 
tion with the Lintrathen Water Works. 


Death of a Clyde Shipbuilder.—Mr. Thomas Blackwood, 
of the firm of Messrs. Blackw and Gordon, engineers 
and shipbuilders, died at his residence, Glen Neuk, Port- 
Glasgow, last Friday night. Deceased, who had been in 
ailing health for upwards of twelve months, came from 
Paisley to Port-Glasgow about thirty years ago, and, in 

rtnership with the late Mr. Gordon, founded the well- 
snown firm above named. In 1862 Mr. Gordon died, 
and the large concern was, until a few years ago, carried 
on under the sole proprietary of Mr. Blackwood. He 
was of a quiet, unassuming disposition, and was de- 
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servedly held in the highest esteem by all classes of the 
community. His demise removes one of the oldest and 
most familiar names from the list of Clyde shipbuilders. 
Deceased was 72 years of age, and is survived by his 
widow and a large grown-up family. The business of 
the firm is carried on by other partners, at least two of 
whom were formerly in responsible posts at Dumbarton. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Leeds Engineers and the Overtime Question —A_ very 


large!y attended meeting of those engaged in the Leeds | G 


engineering trade has been held, its object being to con- 
sider what steps should be taken to have systematic over- 
time in the trade abolished. A resolution was sed 
to the effect that ‘‘ workmen refuse to work overtime on 
and after January 1 next unless in case of a breakdown 
or repairs—by order of the joint committee.” It was 
contended that while over 1000 men in the trade in 
Leeds were working overtime, 500 were out of employ- 
ment. 


Yorkshire Miners’ Grievances.—At the meeting of the 
Yorkshire Miners’ Association on Monday, it transpired 
that there were many ‘‘ grievances” in all parts of the 
district. Though some parts of them were of a minor 
character, the men were wishful to strike. It was re- 
solved to take a ballot of the members as to whether a 
levy of 1s. per annum per head should be made for ‘‘ Par- 
liamentary and local election expenses.” There is sure 
to be a great diversity of opinion on this subject. Mr. 
E. Cowey, president of the Association, whilst address- 
ing a meeting of miners at Rawmarsh, alluded to the pro- 
gress of trade unionism, and said he had lived to see that 
competition wasas cruel as death, and knew no mercy so 
far as the workers were concerned. He had observed 
that arbitration and sliding scales brought the working 
classes to poverty and misery. History proved it, and 
facts could not be denied. 


Seamless Steel Boat.—Yesterday a ceremony of some 
importance was witnessed at Wakefield. Some time ago 
Mr. Wm. Heslop, late of the Leeds Forge, was so im- 
pressed with the fact that many ships and boats sunk 
when at sea, not so much on account of work they had 
done as from becoming many and ricketty through the 
wood being affected by the weather, that he gave 
his attention to the matter and introduced a patent 
seamless boat suitable for naval, marine, and pleasure 
purposes. A company was formed for the working of the 

atent, and extensive works were secured at Calder Vale, 
Wakefield. The first boat constructed by the company 
was launched yesterdayin the Old River, near the works, 
before a large assemblage of marine and scientific men. 
It is 15 ft. long, 4 ft. beam, weighs 3} ewt., and will carry 
half a dozen persons. Colonel Mackie said they would 
all be glad to hear that a new industry, which promised 
to be of a very extensive character, had been established 
in the city. The boat which had just been launched was 
the first ever made out of a flat sheet of steel. Such boats 
were introduced for service on large steamers and ships 
going to countries where the climate was of a varied 
character. The next boat launched would be 20 ft. long 
and would be a lifeboat. 


Tron, Steel, and Coal.—Though there has not been any 
alteration in prices during the week, either in iron or 
steel, orders are coming up fairly well for iron bars and 
girders, Bessemer and Siemens billets, which are respec- 
tively quoted 67. 2s. 6d. and 6/. 10s. per ton, and all kinds 
of railway material. House coal fetches at the pits from 
10s. to 12s. per ton, and steam coal 9s. 6d. to 10s. 6d. 





NOTES FROM THE SOUTH-WEST. 

Safety Lamps in Mines.—A dispute has arisen between 
the management and the men at the Malago Vale Col- 
liery, Bristol, which culminated in the men giving notice 
which expired on Friday evening. The dispute arose 
through the compulsory seation of locked lamps,in certain 
parts of the mine, consequent upon the recent explosion 
at the colliery, in which nine men lost their lives. The 
men working in those parts of the pit where the use of 
the locked lamps was obligatory claimed 10 per cent. 
advance in wages, and based their claim upon the ground 
that owing to the defective nature of the light from locked 
lamps, they are unable to get as much coal within a given 
time as was formerly the case when naked lights were 
used. Evenif this 10 per cent. increase were granted, 
they state that their wages would be below the former 
standard. The owners refused to entertain the claim. 


The Severn.—The prospectus has been issued of the 
Severn and Canal Carrying Company, Limited. The 
capital is 100,000/. in shares of 5/. each, but only 50,000/. 
is now issued. The company is formed to purchase from 
July 1, 1891, and to extend and develop the business of 
river and canal carriers, steam towers, and forwarding 
agents carried on by the Severn Canal Carrying, Ship- 
ping, and Steam Towing Company and their predecessors 
for over sixty years. The company has agencies at Bir- 
mingham, Wolverhampton, Stourport, Worcester, Glou- 
cester, Bristol, Newport, Cardiff, and Swansea, and tbe 
volume of traffic handled by them is already large The 
Improvement of the navigation of the Severn under the 
Act obtained in 1890 has rendered it necessary to develop 
the resources of the existing company. 


, Cardiff.—The demand for steam coal has been rather 
inactive; the best qualities have made 12s. 9d. to 13s., and 
secondary ditto, 12s. 6d. perton. The demand for house 
coal has been steady; No. 3 Rhondda large has made 
12s. 3d. to 12s. 6d. per ton. Patent fuel has presented a 
quiet tone. The coke trade has become more active ; 





foundry qualities have made 19s. to 20s., and furnace 
ditto, 17s. 6d. to 18s. per ton. 


Avonmouth.—On Monday the Docks Committee of the 
Bristol Town Council held a meeting at Avonmouth 
chiefly for the purpose of inspecting the works completed 
and in progress at the Avonmouth Dock. A new transit 
shed, erected by Mr. Krauss, is finished, and the first sod 
of the dock extension has been cut. The contract for the 
extension has been let to Messrs. Thompson and Mit- 
chell, of Cardiff. 


The Great Western and Bristol Railway.—On Thursday, 
in replying to a deputation from the Bristol Chamber of 
ommerce, the chairman of the Great Western Railway 
Company announced that it was the intention of the 
directors to give the necessary Parliamentary notices 
forthwith for the construction of the Avonmouth and 
Severn Tunnel Railway, and expressed their willing- 
ness to reopen negotiations in reference to the Harbour 
Extension Railway, the value of which they fully appre- 
ciated. 

Barry Dock,—Last week’s shipments of coal from Barry 
Dock amounted to 47,434 tons. Coke was also shipped 
to the extent of 1557 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the tone of the weekly 
market was not satisfactory. Very little business was 
done, buyers being particularly shy, most of them 
regarding prospects as uncertain and not caring to pur- 
chase more iron than they absolutely needed for present 
requirements. There were other people, however, who 
took a more hopeful view of the outlook and considered 
trade on the whole rather better than it was a little while 
ago. Nevertheless quotations for pig iron were weakish. 
At the opening of the market sellers offered No. 3 g.m.b. 
Cleveland pig iron at 38s. 9d. for prompt f.o.b. delivery, 
and could not find customers at that rate. Intelligence 
from Glasgow reported unfavourably of affairs in the 
Scotch centre, and this had a detrimental effect upon 
the Cleveland market. Sellers reduced their figures for 
No. 3 to 38s. 74d., and a few small parcels changed hands 
at that price, but some buyers were not inclined to offer 
more than 38s. 6d. Grey forge was quoted 37s., but 
36s. 9d. was as much as most buyers would offer. No. 4 
foundry was in fairly good demand, the general quotations 
being 38s. There was not much doing in Middlesbrough 
warrants. They opened 38s. 54d. but closed rather firmer 
at 38s. 64d. To-day our market was weak and very few 
transactions were recorded. One or two small odd lots of 
No. 3 were sold at 38s. 6d., and at the close of the market 
there were few buyers even at that price. Middlesbrough 
warrants fell to 38s. 4d. cash buyers, which is the lowest 
figure they have touched for some considerable time past. 

ematite pig iron keeps pretty steady. Most of the pro- 
ducers of east coast brands still ask 50s. for early delivery 
of mixed numbers, but rather less might be accepted by 
some firms. There are at present few steamers runnin 
betweon Bilbaoand Middlesbrough, and this has ad vance: 
ore freights very ——rn and consequently there is 
not a sufficient supply of Spanish ore just now. The 
result is a temporary advance in the price of ore. Rubio 
has realised 14s. and in one or two cases rather more for 
early delivery, but for delivery ahead 13s. 3d. ex ship 
Tees is still the price. 


Manufactured Iron and Steel.—We are glad to be able 
to report somewhat more favourably of these two im- 

rtant industries. Although not many new orders have 

en placed inquiries are reported pretty numerous and 
prices have stiffened. Common iron bars and iron ship 
plates are each 5/. 12s, 6d. ; iron ship angles, 5/. 7s. 6d.; 
steel ship plates, 6/. 2s. 6d.; and steel ship angles, 
5. 17s. 6d., all less the customary 24 per cent. discount for 
cash. The steel rail trade is also rather better. Heavy 
og of rails are firmer at 4/, 5s. per ton net at makers’ 
works. 


Cleveland Institute of Engineers.—The annual meeting 
of the Cleveland Institute of Engineers was held at 
Middlesbrough on Monday. Mr. Jeremiah Head pre- 
sided in the absence of the president, Mr. C. J. Bagley, 
who wrote apologising for his absence through indisposi- 
tion. The secretary (Mr. A. Macpherson) read the annual 
report, showing that during the year two members had 
died, fourteen had resigned, and twenty-one had been 
written off on account of their arrears of subscription 
(721. 19s. 6d.) being considered irrecoverable, a total 
decrease of thirty-seven. During the session forty-six new 
members had been elected, leaving a net increase of nine on 
the year, and bringing up the ordinary membership to 217, 
exclusive of five life members and four honorary members, 
a total of 226. The balance-sheet showed the income for 
the year to have been 258/, 4s. 1d., and the expenditure 
2361. 11s. 7d., showing anexcess of income over expenditure 
of 217. 12s. 6d. The council had unanimously selected 
Mr. C. J. Bagley as president, and the retiring members 
of council, Messrs. W. Hawdon, T. H. Marshall, W. H. 
Panton, J. E. Stead, and Illtyd Williams had also been 
re-elected. The chairman, in moving the adoption of the 
report, said it showed the institution to be in a sound and 
healthy position. There had been a large increase in the 
interest shown by members in the proceedings, which he 
attributed largely to the efforts of their president. It 
would be a great pity for that institution to be allowed 
penal to flag after its twenty-seven years of exist- 
ence, and after such an amount of good work done as was 
shown in the list of papers of past sessions. The report 
was unanimously adopted. Mr. W, B, Mountain, C.E., 





Glasgow, read a paper on ‘“‘ Priestman’s Oil Engine.” 
Discussion followed, and a vote of thanks was accorded 
to Mr. Mountain for his paper. 


The Fuel Trade.—Coal is rather quiet, but coke is very 
firm. Good blast furnace qualities have realised 14s. for 
delivery here, and the price has an upward tendency. 








LAUNCHES AND TRIAL TRIPS. 

THE second-class steel cruiser AZolus was launched at 
Devonport on the 13th inst. The Aolus is one of the 
sixteen second-class cruisers of the Latona class, the 
majority of which are being built by contract under the 
Naval Defence Act, but she is sheathed with wood, like 
the Sirius, instead of having a steel bottom protected 
with composition. The vessel will be of 3600 tons; in 
length, 300 ft. ; beam, 43 ft.; draught, 16 ft. 6 in. She 
will be armed with two 6-in. breechoading, six 4.6-in. 
quick-firing, and nine light guns, besides torpedoes. The 
bunkers are designed to stow 400 tons of coal, and the 
engines are partially protected by armour. The engines, 
which have toon designed to develop 9000 horse-power, 
and which have already been received at Devonport, are 
by Messrs. Hawthorn, Leslie, and Co., and should give 
the ship a speed of 19.75 knots under forced draught. 
This speed has been fully realised in several of the vessels 
of this type. The boilers are five in number, three of 
which are double-ended and two single-ended, from which 
fact it is considered the Admiralty are disposed to 
abandon the double-ended type, which have proved so un- 
successful in the Vulcan and Thunderer. The Aolus was 
laid down on March 10, 1890. 


The s.s. Landore, which was recently launched from 
the yard of Messrs. Harvey znd Co., Limited, at Hayle, 
was taken out in St. Ive’s Bay on Monday, the 9th inst., 
and had a successful trial trip. She is of the following 
dimensions: 173 ft. by 25 ft. by 12 ft. 8in. The engines, 
also by Messrs. Harvey, are tri- compound, having 
cylinders 15 in., 23 in., by 38 in. in diameter by 30 in. 
stroke, with one boiler 13 ft. 6 in. in diameter by 10 ft. 
long suitable for a working pressure of 160 lb. per square 
pa 4 The indicated horse-power developed with the 
machinery fully opened out was 550. The revolutions 
being 104 and speed over 11 knots, the Landore is in- 
tended for the coasting trade, and was built to the order 
of Messrs. J. H. Welsford and Co., of Liverpool, and 
under the inspection of Messrs. Esplen and Sons, of the 
same place. 





On Monday, the 16th inst., there was launched from the 
ard of Messrs. C. 8S. Swan and Hunter, Newcastle-on- 
yne, a steel barge which has greatly attracted the atten- 

tion of gentlemen connected with the shipbuilding trade. 
She is named the Alpha. Her dimensions are 72 ft. by 
19 ft. 6 in. by 7 ft., and she is intended to carry 130 tons 
deadweight. This vessel has been built on Holtzapffel’s 
patent principle throughout, by hydraulic construction, 
and is the first vessel so built. She is intended for traffic 
onthe Thames. The system adopted is to use plates 
flanged on all four sides, which are then punched and 
rivetted by hydraulic machinery. She is built for the 
Hydraulic a Shipbuilding Patents Company, 
of which Max Holtzapffel is one of the directors. 


The Bergens Mekaniske Verksted, Bergen, Norway, 
launched on Saturday, the 7th inst., a steel screw 
steamer of the following dimensions: 179 ft. 6 in. long 
by 26 ft. beam by 13 ft. 8 in. depth moulded, the dead- 
weight capacity being about 779 tons, including bunkers, 
on a draught of 13 ft. mean. She is fitted with large ven- 
tilators to the holds, and is intended for the fruit trade, 
as well as for general trade. Her engines are triple- 
compound, with cylinders 14 in., 224 in., and 37 in. in 
diameter, and 24in. stroke. The indicated horse-power 
is about 450. <A bciler 12 ft. 6 in. in diameter and 
10 ft. 2 in. long, supplies steam at a working pressure of 
160 lb. per square inch. She will have a speed of about 
L hagen when loaded. The vessel is named Nicaragua. 

e steamer has been built to the order of Mr. Adolph 
Halvorsen, of Bergen. 








Messrs. Fleming and Ferguson, shipbuilders, Paisley, 
launched on the 17th inst. a steel twin-screw steamer 
named Athayde, built to the order ofa Brazil firm. Her 
dimensions are 250 ft. in length by 38 ft. beam, and she 
will be fitted by the builders with two sets of their patent 
quadruple-expansion engines to indicate 2000 horse- power. 





On the 18th inst. Messrs. Napier, Shanks, and Bell, 
Yoker, launched the Hsin Fung, the first of two steel 
screw steamers of about 1750 tons gross, built for the 
China Merchant Steam Navigation Company, of Shang- 
hai, to the order of Messrs. G. and J. Weir, for service 
on the China coast. This vessel has been specially de- 
signed with a view to large carrying capacity on light 
draught, while superior accommodation is provided in 
Scenes for a number of passengers. The dimensions 
are 260 ft. long, 37 ft. beam, 21 ft. llin. draught. The 
engines, which will be put on board by Messrs. Duns- 
muir and Jackson, are of the triple-expansion type. 





New Zeatanp Coau.—In the course of last year an 
important coalfield was opened at Hikuranga, in the 
Wangarei district, and 1734 tons of coal were raised, equal, 
if not superior, to the semi-bituminous coal worked at 
Kawakawa, at the Bay of Islands. There is a large 
extent of coal in this new field, but before it can be 
brought to market at a reasonable cost a railway or tram- 
way will have to be constructed to connect the mines 
with the port of shipment. Coal is reported to be nearly 
exhausted in the Kawakawa dis rict, 
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meeting in the Royal Institution, Colquitt-street, at 7 p.m., when 
a discussion will be held on some subjects of engineering interest. 
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ALTERNATE CURRENT MOTORS. 

THE transmission of power by electricity has now 
attained an importance which threatens to eclipse 
that of all other methods. Already we hear 
of numberless projects in Switzerland by which 
the waterfalls are to be made available for 
manufacturing needs, while the Niagara Commis- 
sion have pronounced in favour of electricity for 
the vast scheme under their consideration, although 
they admit also the feasibility of using both air 
and water for the conveyance of some part of 
120,000 horse-power which they propose to gene- 
rate. The precise methods to be adopted at Nia- 
gara have not yet been determined, but a few 
months ago the Commission were in favour of the 
employment of continuous currents. Whether 
they still adhere to the opinion has not been made 
public, but it is noticeable that all the chief power 
installations in Europe, in which the distance be- 
tween the generating and the motor stations is con- 
siderable, are being laid out on the alternating 
current system. It has been usually held that a 
difference of potential of 3000 volts is quite as much 
as can be dealt with on the commutator of a con- 
tinuous current motor, and only in the spring of 
this year Mr. G. Kapp, in his Cantor lectures, laid 
down thisas theextreme limit of what was practically 
safe. For a moderate distance this pressure enables 
current to be transmitted with a fair amount of 
economy, but the limit is usually found, according 
to circumstances, between five and ten miles, 
Beyond that distance higher pressures must be 
used, unless the power is so cheap in the first 
instance that economy need not be considered, or 


3/an immense sum can be spent in copper mains. 
03| At Niagara it is proposed to go as high as 5000 


volts with continuous currents in the twenty-mile 
transmission to Buffalo, and the names of those 
who make such proposals are evidence of its 
possibility, although there can be no doubt 
that it would involve difficulties of considerable 
The competitors who favoured still 


the use of alternate currents, and it is notice- 
able that many of the long-distance transmis- 
sion plants that are being erected in Europe are 
to be worked with alternate currents. Among 


7 
| those we may cite the Lauffen-Frankfort transmis- 


sion of 110 miles, which was one of the leading 
attractions at the late Exhibition, and the driving 
of the Oerlikon Works, among many others. The 
difficulty of finding a good alternate current motor 
has hitherto hindered the adoption of this form of 
transmission, and still continues todo so. Were it 





feasible it is probable that all electric transmissions 
would be worked by alternating currents. The 
absence of commutators, and the possibility of trans- 
forming the current to any desired voltage, constitute 
of themselves two immense advantages. But it can 
scarcely be stated with certainty that a good motor 
does exist. Those in use may be divided into two 
great classes, the synchronising and non-synchronis- 
ing. The former have been brought by Mr. Mordey 
and others to a high degree of efficiency, and within 
the limits imposed by their principle they are very 
successful. But their range of adaptability is 
bounded, on the one hand, by their inability to 
utilise the current unless they are rotated by some 
external agent until they attain the speed of the 
generator, and on the other hand by the fact that 
when overloaded they stop suddenly and com- 
pletely, and need to be again put into rotation 
before they can be set to their work afresh. These 
are serious defects, and for some purposes, such as 
driving tramcars, they are practically insuperable. 
In a large manufacturing installation it would be 
very possible to arrange for the starting of these 
motors, either by means of the exciter and an 
accumulator battery, as proposed by Mr. Mordey, 
or by means of a gas or oil engine, but for small 
plants there are great objections to the introduc- 
tion of such complications, The non-synchronising 
motors are of very recent origin. Those of Tesla 
and Ferraris have not proved satisfactory, and it is 
only the multi-phase machine that has the promise 
of practicability, though whether that has ‘‘ come to 
stay” is somewhat doubtful. At present we have no 
official figures of what efficiency it has attained at 
Frankfort, and the rumours whichare afloataresome- 
what contradictory. The fact, however, that such a 
capable electrician as Mr. C. E. L. Brown is an 
advocate of this method of transmission, is strong 
evidence in its favour. It has the advantage that 
the motor will start from a state of rest, and that 
even with some considerable load onit. If the load 
should be increased during work the machine will 
gradually slow down, and as soon as it is released 
will get away again at its old speed. These are 
great advantages over the conditions in which the 
synchronising motor works, but probably they are 
purchased by some loss of efficiency. 

The multiphase machine has the further ad- 
vantage that there are no sliding contacts. Its 
coils are directly connected to the conductors, 
while the moving part, or field magnet, has its cir- 
cuits closed on themselves, and without any con- 
nection to outside conductors. For the benefit of 
those of our readers who have not followed the 
latest development of electric construction we may 
give a brief description of the machine employed in 
the Frankfort-Lauffen installation. The motor 
consists, as is usual, of an armature and field 
magnet. The latter is mounted on an axis in the 
usual way, and consists of an iron laminated cylin- 
der ring with fifty-four copper rods, parallel to its 
axis, threaded in holes bored as near as possible to 
the surface of the cylinder. The free ends of these 
rods, at both sides, are connected by copper rings. 
The armature is stationary, and is also formed of 
rods let into holes in an iron ring which is con- 
centric with the field magnet. There are ninety 
rods of 40 square millimetres section, the total 
weight being 20 kilogrammes. The breadth of the 
armature is 200 millimetres (8in.), and the outer 
diameter 500 millimetres (197 in.) In the 
armature there are three circuits joined up as in 
the Thomson- Houston dynamo, and the winding is 
so arranged that there are produced four rotating 
poles. That is, these four poles rotate around the 
armature when the latter is fed with a three-phase 
alternate current, the phases being displaced with 
regard to each other by 120 deg. Thus the 
net result is just the same as if a four-pole 
field magnet were mechanically rotated around the 
central magnet. There is practically very little varia- 
tion of magnetism, for the volume of the three cur- 
rents remains nearly stationary. The moving poles 
induce currents in the rods in the central magnet, 
and cause it to rotate. The magnet can never 
synchronise with the rotation of the poles, for in 
that case there would be no current. It must lag 
behind or slip by an amount which can be settled in 
making the design, and the greater the load the 
greater will be the slip. 

If it should be proved that the three-phased 
motor gives good efficiency, it may be confidently 
expected that its use will rapidly increase in dis- 
tricts where water power has to be conveyed from 
long distances. The mechanical arrangements of 
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the motor are so simple that they constitute a great 
argument in its favour. There are no commutators 
nor rubbing contacts ; each conductor is separately 
insulated and inserted in its own cell, while the 
magnet is entirely self-contained. Some care needs 
to be exercised at starting to reduce the current by 
means of resistances, but that is also requisite with 
continuous current generators. 

For small users deriving current from central 
stations neither the synchronising nor the multi- 
phase motor is likely to be of any use. The hope 
of the companies must feed itself on the invention 
of aself-starting motor to be worked by the ordi- 
nary alternating current. Wedo not think this is 
beyond the range of possibility. When it comes it 
will find a wide field ready for it in America, and 
perhaps by that time there mayalso be some opening 
for it in this country. 





RAILWAYS IN QUEENSLAND. 

(QUEENSLAND has not got such an extensive rail- 
way system as some of the other Australian 
colonies, if regard be had to area, for with the 
exception of South Australia the area is greater, and 
yet all the other leading colonies, excepting South 
Australia, have a longer length of railway. But 
the extreme sparseness of the population gives her 
a mile of railway for every 179 of the population, 
whereas in South Australia, which comes next, 
there are 204 of a population per mile of railway. 
New South Wales has 525, Victoria 460, and 
Britain 1912. The promotors of railways there- 
fore acted wisely in making the gauge 3 ft. 
6in., as the cost of construction was thereby 
lessened and the prospect of future success in- 
creased. There is one other circumstance which 
militates against the Queensland railways, the 
lines are all independent and have no feeders. 
The principal railways are the Southern and Western 
with lines from Brisbane ina southerly and westerly 
direction, the total length being 938 miles. This com- 
pany carried last year 80 per cent. of the passengers, 
but earned only about half of the receipts, their pro- 
portion of good sand cattle traffic not being so great. 
Some of the other railways, notably the Central, 
from Rockhampton westward, with a much shorter 
line (475 miles), get quite as much cattle traffic. 
The Northern Railway from Townsville to Charters 
Towers on the west (260 miles), and the Mary- 
borough to Gympie (219 miles), are amongst the 
other important lines. But our purpose is to 
review the system as a whole. Progress in the 
construction of new lines, which was fairly good 
up to a year or two ago, has been checked, and in 
the past year or two the extensions have not been 
great. In 1889 the length of line open was 2004, 
and now it is 2195 miles, the increase in the past year 
having been 83 miles. The authorised capital is 
18.88 millions sterling, of which 15 millions have 
been absorbed in laying out the railway, so that the 
cost per mile is 6880/., which is very moderate 
indeed, even considering the gauge. The average 
amount of capital spent annually during the past 
three years in extensions is over one million. 
Several new lines have been surveyed, and with 
works under construction extend to 270 miles. 

In dealing with the revenue we may preface the 
statistics with the note that a system of return tickets 
at reduced fares, available for one week up to four 
weeks, according to distance travelled, was brought 
into operation in September, 1889, and the Commis- 
sion now report that the result is a considerable 
increase both in number of passengers carried and 
revenue. Excursion trains have been run at 
specially low rates, and the practice is to be ex- 
tended. As to the goods traftlic it is interesting to 
notice that there seems some rivalry between the 
colonies, and Queensland has just arranged through 
rates from the border district so as to wrest from 
New South Wales railways such of the wool traffic 
for the seaboard as legitimately belongs to Queens- 
land railways. Already success is resulting from 
the reduced rates. The increase in revenue over 
the previous year is 59,000/., or 7 per cent. All 
kinds of traftic contribute to this result. In ten 
years the passenger traflic has nearly quadrupled, 
while the length of railway open has only been tripled. 
At the beginning of the last decade there was a 
great advance, but recently the progress has not 
been sustained. In five years, however, there has 
been an increase of 41 percent. Ten years’ addi- 


tion to goods traffic is represented by an increase 
from 219,000/. to 571,400/., while in five years the 
gain has been about 15} per cent. 


In five years 





there has been an increase on the total receipts of 
about 24 per cent. On the year the increase is, as 
already stated, 7 per cent., having been about 3 per 
cent. on passenger, and about 8.5 per cent. on 
goods. There has, however, been a slight increase 
on working expenses, so that the net result has not 
improved at the same ratio as the gross receipts, 
and as a consequence the return on capital is not 
proportionately much better. It is only 10d. per 
100/. more. The percentage of expenses to receipts 
shows a decided increase on that of ten years ago, 
when 54 per cent. was sufficient, whereas now it is 
71.5 percent. This is higher than in any of the 
other Australian colonies. It is not surprising, 
however, as with the development of lines in less 
populous and isolated districts the earnings will be 
less for a time at least, and the permanent expenses 
being incurred, the surplus is less. It is not to be 
forgotten, too, that fares have been steadily reduced. 
Twenty years ago each passenger who travelled 
paid 9s. 6d., ten years ago 9s. 1$d., while five years 
ago it had been reduced to 3s. 57d., in 1889 it was 
2s. 6d., and now it has fallen to 2s. 53d. Of 
course suburban traflic is increasing, and it has a 
tendency to reduce the average payment per pas- 
senger, but it is surprising that the long distance 
journeys undertaken do not counteract to a greater 
extent the development of local traffic. Each ton 
of goods in 1870 brought 42s. 9d. to the railways, 
in 1880, 31s. 10d., in 1885, 18s, 2d., in 1889-90, 
12s. 2d., and in 1890-91, 12s. 10d., a slight increase, 
which we suppose is due to the gain in traffic from 
the border lands to which we have already referred. 
The earnings per average mile open are 4241. 8s. 7d. 
against 412/. 11s. in the previous year; while the 
expenses were 3011. 10s. 10d. against 3001. 7s. 9d. 
Progress of Queensland Railways. 





— | 1870. | 1880. 1885. | 1889-90. | 1890-91. 





Length of line ..| 206 632 1,429 2,112 | 2,195 
Passengers .. 35,853 193,746 | 1,369,345 2,592,139 | 2,730,860 


Tons of goods ..| 25,470 137,839 | 543,347 


855,001 | 890,973 
Passenger earn- | 


ings .. £17,014 88,323 238,178 327,421 | 837,272 
Goodsearnings£ 54,495 219,404 | 495,159 | 522,447 | 571,432 
Total .. £ 71,509 307,727 733,337 849,868 | 908,704 
Working ex- | 

penses £ 68,541 166,083 | 444,140 618,798 | 645,597 





Percent, of work- 
ing expenses H 
to receipts .. 95.84 | 53.97 60.5 72.81 | 71.05 

Netearnings £ 2968 141,614 289,197 231,070 263,107 

Per cent. of net | } | 
earnings to 
capital -. 135 2.835 | 3.121 | 1.698 | 1,742 


Analysing the traftic receipts we find that 37.1 per 
cent. was got from passengers, which is about the 
sameas in New South Wales, although considerably 
less thaii in Britain. Asin most of the colonial lines 
there are only two classes, but the difference be- 
tween the two in point of numbers carried is not 
so great as in this country, for there are only about 
two second-class passengers for each first. Live- 
stock makes up a good proportion of the receipts 
from goods traftic, and it is an increasing source of 
revenue. Inthe year under review, for instance, 
630,759 sheep were carried, 16,404 cattle, 22,500 
pigs—an enormous increase—and 3416 calves. 
There were also 8672 horses and 899 carriages sent 
and 7065 dogs—probably sheep farmers’ dogs. Turn- 
ing now to expenses it may be noted that the train 
mileage has not increased at the same rate as 
the traflic receipts, so that here there is economy ; 
the gain in receipts was 7 per cent., while the addi- 
tion to mileage was but 1.29 per cent. But in 
previous years the mileage increased at a greater 
ratio than the traffic receipts. The expenses are 
heavier, rather on account of exceptional circum- 
stances than train mileage, for while the latter 
only increased 1.29 per cent. the expenses have 
been augmented to the extent of 4.3 per cent. 
This is said to be due partly to the shearers’ strike 
in the central district. Locomotive power and 
traffic and general expenses have cost more than 
in the previous year. Of the total expenses, 
maintenance of way absorbs 43.5 per cent. ; loco- 
motive power, carriages, and wagons, 30 per cent. ; 
traffic expenses, 23.4 per cent. ; and general ex- 
penses, 3.1 per cent. The following gives the re- 
sults per train-mile : 

res — 


8. 


s. d. ; 
Gross earnings per train-mile... 4 64 4 9% 
Expenses per train-mile os Ot 3 5 
Net earnings ss ass ae 1 43 


The gross earnings are less than on any of the 
other colonial railways ; they are even 3d. less than 
in Britain, The expenses, too, are higher than in 





one or two other colonies, notably South Australia, 
so that the net earnings also are very low. But itis 
satisfactory to find an increase over last year not- 
withstanding the strike. Several of the railways 
have very large losses on their working, owing to 
the want of traffic, and thus the result of the gains 
on the larger lines is reduced, but with a young 
colony constructing lines in advance of the po- 
pulation this is to be expected, and with careful 
and judicious management, all will come right. 
It is satisfactory that the Commissioners are con- 
tinuing to relay the rails. Last year 40 miles 
were relaid, and in seven years the average has 
been about 21 miles. Reorganisation is being 
carried out with the result that the staffs are being 
reduced. The number of engines has been in- 
creased during the year from 230 to 239, and 
there are still 51 under order, including nine 
passenger engines. The carriage stock has been 
increased by 21, making a total of 307. Each 
engine has on the average drawn 11,880 pas- 
sengers, and 3890 tons of goods, earning consider- 
ably over 30001. The Commissioners consider that 
they have more than suflicient locomotives to meet 
even prospective requirements, and tried to get 
cancelled the orders for part of the 51 under con- 
tract, but the compensation demanded was so ex- 
cessive that they had no other alternative than to 
adhere to the contract. Each passenger car con- 
veyed 8890 passengers, and each goods wagon 
250 tons goods. The stock and goods wagons has 
been augmented by 33, and 38 have been rebuilt, 
the total now being 3610. 





THE SOCIETY OF ARTS. 

On Wednesday evening last, the 138th session of 
the Society of Arts was opened by an address from 
the chairman, Sir Richard Webster, the Attorney- 
General. The last business year of the Society 
must be regarded with much satisfaction by its 
members, for it has been marked by an unusual 
accession to its numbers, increased evidences of 
prosperity, vigour, and extended usefulness, and by 
the distinguished favour accorded to it by the 
Royal warrant which formed the Council into a 
Royal Commission for Great Britain, Ireland, and 
the colonies, to watch over British interests at the 
Columbian Exposition of 1889. 

Sir Richard Webster’s address was, as might 
have been expected, full of interesting matter, 
treated in a broad and masterly manner. He con- 
gratulated the Society on its growing importance, 
and he showed how its work during the recent ses- 
sion was but another link in the long chain which 
binds its past history to the present. Through varied 
periods of prosperity and adversity; of energy 
and of comparative stagnation; of success and 
partial failure; the Society of Arts has followed 
closely on the lines laid down by its founders nearly 
a century and a half ago, extending substantial aid 
to invention and to industry ; although its promi- 
nent connection with art has been severed, it was 
to the Society of Arts that the Royal Academy 
owes its inception, and the beginning of many 
other important institutions may be traced back to 
the council room of the Society and the co-operation 
of its members. It is very interesting to note—- 
and Sir Richard Webster called special attention 
to the fact—that the history of many inventions is 
recorded in the Transactions of the Society ; not in 
communications that record the work of patient 
research, but in papers read at long intervals by 
different generations of workers in kindred subjects. 
Thus one of the first prizes givea by the Society in 
1783 was for the development in England of the 
industry of madder dyes, and scattered through 
the Proceedings are communications on the pro- 
gress of allied industries, until a few months since, 
Professor Hummel’s investigations on ‘‘ Fast and 
Fugitive Dyes” brought the subject to the present 
time. So again in 1839 a silver medal was awarded 
to the writer of a communication on the prepara- 
tion of paper for photographic purposes, and on 
Wednesday a similar medal was presented to Messrs. 
Green, Cross, and Bevan, for their paper on one of 
the latest developments of photography, in aniline 
colours. In fact, many of the papers read last 
session are but continuations of subjects discussed 
for the first time in the hall of the Society in previous 
years, some even during the last century, and re- 
sumed at intervals in the past—as they wil be in 
the future-—as the spirit of practical invention, 
declares that a new step in progress has been made. 

Death was busy during the year among pronil- 














Nov. 20, 1891.] 


ENGINEERING. 


601 








nent members of the Society—-amongst others, the 
Archbishop of York, Lord Granville, Sir John 
Hawkshaw, and Mr. Loftus Perkins—and Sir 
Richard Webster paid fitting tributes to the 
memories of these men, who were not only distin- 
guished in the world, but actively useful members 
of the Society. 

Of course the chief feature of the address, which 
was listened to by an attentive and very numerous 
audience, was the reference to the connection of the 
Society with the Columbian Exposition. For the 
first time the Council of a Society had been formed 
ei bloc into a Royal Commission, and high though 
this honour may be, there is a fitness in the appoint- 
ment which fully justifies it. The Society of Arts, 
under the active presidentship of the late Prince 
Consort, created the Great Exhibition of 1851, 
which was the grand development of the small 
a exhibitions held by the Society. The 

ondon Exhibition of 1862 was rendered possible 
by the same active agency ; and with the Exhibi- 
tion of Vienna in 1873, and those of Paris in 1867, 
1878, and 1889, the Society of Arts was closely 
identified, as well as with the London series that 
lasted from 1871 to 1874. 

Of the fitness of the Council of the Society of 
Arts to carry out the task intrusted to it, there 
can be but little doubt, for most of its members 
have been closely associated with previous exhibi- 
tions in an official capacity. And Sir Richard 
Webster did not fail to give to Sir Henry Wood, 
the secretary of the Commission, the well-deserved 
recognition due to his executive ability, increased 
by experience gained at the Health, the Inven- 
tions, the Fisheries, the Indian and Colonial Exhibi- 
tions in London, and the Paris Exhibition of 1889, 
The scheme of the Chicago Exposition is demand- 
ing, and will continue to receive, so much attention 
in this journal, that it is quite unnecessary for us 
to refer to the brief but comprehensive review of 
the subject made by the Attorney-General. He 
placed clearly before the audience the various 
reasons that render participation desirable, 
and abstention impolitic, from a commercial 
standpoint; he indicated some of the chief de- 
partments of industry and industrial art that 
should command a market in the United States, 
and other branches which demand full British 
representation, for the protection and increase 
of our foreign trade. He dwelt upon the fact 
that the protection policy of the United States 
is no hostile policy to ourselves, but one that is 
wholly justifiable so long as American statesmen 
consider that this policy fosters and develops 
native industries. And he called special attention 
to the avowed declaration that every effort will 
be made to wrest from us our supremacy of trade 
among the nations of South America. For all 
these reasons, and because of the important fact, 
that despite competition, despite prejudice, and 
despite tariffs, the value of our trade with the 
United States is very great, it appears the first 
duty of English manufacturers, in obedience to the 
great law of self-preservation, not to dismiss 
the idea of exhibiting at Chicago with contempt, 
or with hostility born of the McKinley tariff, 
but to weigh carefully and without prejudice 
the probable result —the chance of gain or 
loss—that will result from being present at, 
or absent from, the Columbian Exposition. It is 
beyond doubt that vast opportunities for trade 
extension will be offered at Chicago in 1893, and 
the acceptance or rejection of these opportunities 
can only be justifiable after careful and unbiassed 
consideration. Indications already point to the fact 
that British manufacturers will take advantage 
largely of the occasion, and a national movement 
has been set on foot in Ireland, to do credit toa 
country where so many of her children have found 
their homes, and to a city that claims more Irishmen 
among her population than any town except Dublin. 
Towards the close of his address, Sir Richard 
Webster quoted a long extract from a speech made 
in 1851 by the late Prince Consort upon the Great 
Exhibition of that year, one passage of which we 
reproduce, for it will be as applicable to the opening 
of the Exhibition of 1893, as it was to its prede- 
cessor more than forty years ago. 

‘The Exhibition of 1851 is to give us a true 
test and a living picture of the point of develop- 
ment at which the whole of mankind has arrived, 
and a new starting point from which all nations 
will be able to direct their own further exer- 
tions. I confidently hope the first impression 
which the view of this vast collection will produce 





upon the spectator will be that of deep thankfulness 
to the Almighty for the blessings which he has 
bestowed upon us already here below, and _ the 
second, the conviction that they can only be realised 
in proportion to the help which we are prepared to 
render to each other, therefore, only by peace, love, 
and ready assistance, not only between individuals, 
but between the nations of the earth.” 

After the conclusion of the Attorney-General’s 
address, the medals awarded for papers read during 
last session were presented, and the proceedings 
terminated. 


MUNICIPALITIES AND TRAMWAYS. 

Tue Glasgow Corporation have decided to 
‘*manage and control” the tramway system of 
that city, and the decision involves such a radical 
change that it merits more than a passing reference. 
It is true that in one or two comparatively small 
towns in England the corporations have been work- 
ing the tramways; and while the principle may be 
the same as in the commercial capital of Scotland, 
the extent of the system and the sum of money 
involved, greatly increasestheinterest. In Glasgow, 
for instance, the system extends to over 31 miles, 
and over 50 million passengers are carried, and 
14,000 miles travelled by cars per day. Before 
entering into the general question we may 
narrate briefly the circumstances, and review 
the past of the tramways in Glasgow. They 
were laid out by the Corporation, the amount 
spent to date being about 350,000/., and on July 1, 
1871, a 23 years’ lease was entered into with a 
tramway company, the latter agreeing to pay 
interest on the outlay, 3 per cent. for a sinking 
fund, 4 per cent. for renewals, and 150/. per mile 
of city street had to be paid as rental. These terms 
apply to lines originally laid—extending to 15} 
miles—and for subsequent lines somewhat similar 
terms were made. The company in recent years 
has been paying about 30,0001. per annum in 
this way, the total paid to date being 488,763/., but 
the part of the renewal fund not required to put 
the tramways in repair will belong to the company 
at the termination of the lease. Notwithstanding 
these annual charges, the company have been able 
to distribute in dividends about 26,0001. per annum, 
equal to 8} per cent. capital called up. In the year 
of the Glasgow Exhibition it was about 11 per cent. 
In recent years, however, the dividends have not 
been so high as five or eight years ago, while in the 
first nine or ten years they did not average over 
4or5 percent. Recently the average receipts per 
car-mile have remained pretty stationary at about 
13d., the expenditure, includingcorporation charges, 
has increased to 12d., and it has only been by 
careful management and the hiring of omnibuses, 
&c., that the dividend has been maintained at its 
present rate. 

The ratepayers, however, were carried away with 
the idea of such a handsome dividend, and at their 
command, or to please them, the Corporation, in 
stating terms for a renewal of the lease, added 
many stipulations which the company considered 
too onerous, and the result of long negotiation is 
the decision by the Corporation, arrived at by an 
overwhelming majority, to work the tramways 
themselves. Lord Rosebery lately paid a great 
compliment to the Glasgow Corporation for its 
wise administration, and no doubt it was well 
merited, for success has attended their efforts in 
the direction of gas and water supply, as in other 
matters ; but the case of the tramways is different 
from these, for in water and gas or electric light 
supply there is no opposition possible, while by the 
time the Corporation takes over the tramways there 
will be underground railways and cable lines and 
suburban railways practically serving every route 
now traversed by the tramcars. Besides there are 
dangers in developing the principal of municipalisa- 
tion. While the Corporation agree to make arrange- 
ments with the present lessees for acquiring such 
portions of the plant and property necessary or 
working the lines, it has decided to experiment 
with mechanical motors, with a view to the 
supercession of horse haulage. They have powers 
to adopt any mechanical means for working the 
lines, and it is stated they have an offer from 
one of the largest companies in the country for the 
working of 100 cars by electricity at a rate consider- 
ably lower than the cost to the present tramway 
company working by horses. We doubt not Glas- 
gow could work a large section of its line more 
cheaply by mechanical means than with horses ; 
but the great secret of success is the adoption of 











an economical and serviceable method of haulage 
and good management. As to the first, the city 
should not have much difficulty in arriving ata 
wise decision if they will be led by the advice of 
such citizens as Sir Wm. Thomson, who, while 
experienced, are without crotchets or pet schemes. 
As to management, the general rule is to pay a pro- 
fessional man inadequately. Certainly few corpo- 
ration men have the same inducement to work con- 
scientiously or with the same diligence as the 
managers of private concerns, for the rate- 
payers, amongst whom the spirit of democracy 
has spread so rapidly, do not understand 
the advantage of well-paid management, and are 
led astray too frequently by the shoddy economy 
of candidates for their favours. Indeed, one of the 
great dangers to the success of the interesting 
experiment about to be tried at Glasgow is that the 
clamour of the ‘‘downtrodden race” will prove 
triumphant. We are induced to fear this in 
view of the very injudicious statements made by 
one or two of the councillors. One with as much 
experience of municipal work as of winning ‘‘ the 
cheers of the gallery,” has already propounded the 
idea of shorter hours, and of penny fares all over the 
city. Probably the hours are too long, and that there 
is a need to double the staff, in which case something 
approaching one half of the dividend earned by the 
present company will be absorbed ; while if the 
Corporation adopt penny fares for distances of four 
miles instead getting 3d., as at present, the revenue 
will be materially affected. The present fares, 
ranging from 1d. for a mile to 3d. per four miles, 
are satisfactory. Of course the aim is not so 
much to make profits as to work the tramways 
for the good of the whole community, but it is 
imperative that they should be worked on a com- 
mercial basis, and with a view to their paying their 
own expenditure. The present charges made by 
the Corporation on the company must still be met 
—-interest on capital, sinking, and renewal funds— 
and although with serviceable plant, good manage- 
ment, and generally wise, we would say, conserva- 
tive, administration, success may be attained, it will 
require the greatest care. It may be urged that 
a citizen would act as well in the capacity of a 
councillor having charge of tramways as he would 
were he a director of a company; but it must be 
remembered that while in the one case he has 
perhaps thousands of pounds at stake, in the other 
he has nothing, and his aim is to please everybody, 
irrespective of cost. If he does not attain this 
result, he will be defeated at the hustings by 
another, whose claim for support is fair promises. 
It is all very well, too, to shout for municipal 
protection of labour, but one class of workmen 
cannot be supported at the expense of another. 
If the tramway employé is to be thus supported 
why not other classes of workmen? And if so, 
where is the matter to end? We see but one 
general rule. Municipal money must not be used 
to give the workmen advantages which cannot be 
maintained under ordinary financial conditions. 





THE STRENGTH OF VITRIFIED 
SEWER PIPES. 

THE results of some experiments to determine 
the strength of American vitrified sewer pipes have 
been contributed to the Association of Engineering 
Societies in the States by Mr. Malverd A. Howe, a 
member of the Engineers’ Club of St. Louis. The 
pipes were made by fifteen manufacturers in various 
States, and were subjected to various tests in the 
laboratory of the Rose Polytechnic Institute, where 
Mr. Howe is Professor of Civil Engineering. In 
the hydrostatic tests three methods were adopted. 
In one case the two ends were subjected to pressure, 
in the second no end pressure was brought upon 
the bell of the pipe, and in the third neither end 
was subjected to pressure. The ends of the pipes 
were closed by rubber gaskets and wooden heads, 
which were drawn together with bolts until a 
water-tight joint was obtained between the heads 
and the ends of the pipe. The water from the pump 
was passed through one of the heads. Where 
there was no end pressure the ends were closed 
with leather cups clamped between two pieces of 
wood held by bolts and nuts, to secure a water- 
tight joint between the head and end of pipes. 
The latter method was more largely adopted, and 
with one exception gave the best results. The 
author considered it preferable to the other. In 
the case of one set of pipes, the average tensile 
strength was 476 lb. per square inch in the 
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and according to the plans prepared there will be 
AvERAGE Resvcts OF TESTS OF THE STRENGTH OF VITRIFIED SEWER PIPEs, a tunnel about one mile long ; but it may be found 
; ia fina A . ¥: “Tie : 7 —| possible to dispense with this. Work is to be 
Bominat diameter in oe ee: 4 6 5 10 12 18 | 21 24 commenced at once, and it is to be hoped that the 
Hydrostatic test: ‘itimate streng’ in s 
pounds per square inch... ..| 517.2 | 677.8 551.9 | 707 502.1 | 5200 | 617.0 | s560 | first 100 miles will be completed by December of 
Thickness of pipes for 100 Ib. wacking pres- ie m iad xe: ‘ ae m next year. The cost of this section is estimated 
sure. Breaking strength=600 Ib. .. es .83 .50 66 88 A : 75 2 0001. itish Company’s railwa: oO 
Average thickness as manufactured .. ee .64 -76 82 | -90 1.05 1,39 1.89* | 2.02* >, yt “ a em “4 = ro y li y t 
Concentrated load tests... .. «.. Ib 4,100 2,700 2400 2200 2700 | ort Salisbury will branch off this new line. 
17,300 | 12,000 | 


Uniform load tests.. =e on - » | 


first method of testing, 424 Ib. in the second, and 
435.8 Ib. in the third. The averages for the 
different classes for all the pipes vary greatly, 
from 265.61b. to 1081.8 lb. per square inch, the mean 
being 600.4 lb. But the mean of the tests by 
No. 3 method is 673.6 1b. It may be interesting to 
give the averages for the various diameters of pipes, 
and these we include in a Table appended. We 
reproduce on the same Table also the thickness of 
various sizes of pipe under the assumption that the 
ultimate strength of the material is 600 Ib. per 
square inch, that the pipes are subjected to a 
hydrostatic pressure of 100 lb, per square inch, and 
that the pipes are on the point of bursting. Imme- 
diately under are the average thicknesses of the 
pipes as manufactured, which in each case is greater. 
The pipes usually failed first by splitting longi- 
tudinally, and then by cross-breaking. The 
stronger pipes had even fractures. As a rule the 
fractures indicated a great number of concentric 
cylindrical layers. The colour of the fracture was 
a fair criterion of strength, each class having its 
particular colour corresponding to its greatest 
strength. In the case of strong pipes it was uni- 
form throughout, and any variance indicated a 
decrease in strength. The weaker pipes of any 
class showed a fracture of two colours in three 
layers usually. In the drop tests to ascertain the 
capacity of pipes to resist percussive action a weight 
of 18 lb. was dropped to strike the pipe near its 
centre and midway between the supports on which 
the ends of the pipe were laid. Of the seventy- 
nine lengths of pipe, twenty failed when the 
weight was dropped from a height of 12 ft. for a 
first time. They were at least 8 in. in diameter. 
Nine lengths had fractures differing in colour from 
those of the same class for the hydrostatic tests 
giving the best results, and hence the failure of 
these lengths has been partially attributed to 
the burning of the pipe. The best result was 
139 blows from a height varying to 30 in. This 
was with a 24.in. pipe. The averages of results of 
the concentrated load tests are given in the 
Table. The pipe was supported on two pieces 
of pine, 16 in. centre, and the load slowly 
applied. In the case of the uniform load tests, 
the results of which are also given, the pipe was 
placed in a wooden box and completely surrounded 
with sand, and the pressure applied to the surface 
of the sand through a hard wooden block. There 
was an insufficient thickness of sand ‘‘unavoidable 
with the apparatus at hand.” The majority of 
the lengths of pipe split longitudinally. Although 
in many cases a load of 15 tons was applied, yet in 
no case did the pipe collapse. The pieces of the 

ipe seemed to act as arches. The cement test 
induces the author of the paper to argue that ring 
joints are not as liable to fail as the ordinary bell 
and spigot joints, when the pipe is prevented from 
separating, but has but l'ttle more strength when 
the pipe is not prevented from separating. The 
improved joint with grooves shows a greater 
strength, as it should since its strength depends 
both upon the friction between the cement and the 
pipe and the shearing strength of the cement. 








NOTES. 
Marine ENGINE PER¥FORMANCE. 

A LARGE steamer named the Tekoa, belonging to 
the New Zealand Shipping Company, of London, 
recently completed a voyage which is remarkable 
for the fact that the vessel steamed at full speed 
for 12,059 nautical miles, without even slowing 
down. The vessel, which has a carrying capacity 
of 6250 tons deadweight, has triple-expansion 
engines, with cylinders, 27 in., 43 in, and 72 in. 
diameter respectively, by 45-in. stroke, constructed 
at the Central Marine Engine Works, at West 
Hartlepool. She is engaged in the Australian and 
New Zealand dead meat trade, and in her last 
voyage to New Zealand made her long continuous 
full-speed run from Teneriffe to Auckland, The 
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chief engineer Parson reports that there was bad 
weather and heavy racing. The vessel stopped at 
Teneriffe for coal, otherwise the run, so far as 
engines were concerned, could have been made 
from London, or for 13,772 miles. The engines 
were in good condition when they were stopped at 
Auckland, and to quote from the engineer’s report, 
‘*there was nothing about the engines which indi- 
cated that we should have to stop for some time, 
as the glands were all perfectly tight and there 
was no knock on any of the bearings.”” The average 
speed from London to Teneriffe was 11 knots, and 
from London to the Australian coast 10 knots, but 
when nearing land head winds reduced the speed 
to 9.87 knots. The steaming time from London to 
Auckland was 58 days 2 hours. If any vessel has 
made a longer or as long a full-speed run, it would 
be interesting to have the results for comparison. 


EXHIBITION FINANCE. 

The amounts which have been spent on the 
British Section at foreign Exhibitions have varied 
considerably. In 1867 no less a sum than 120,0001. 
was spent on the section at Paris. In 1878 the 
section cost just 67,000/., while at the third Paris 
Exhibition in 1889 the amount was reduced to 
under 30,000/. This last sum, however, was greater 
than the total of the grant at Vienna in 1873, 
29,000/., though it should be mentioned that there 
was at the latter Exhibition a large additional con- 
tribution from the Government of India, whereas 
at the former the cost of the Indian Section was 
included. The expenses at Philadelphia in 1876 
amounted to, in round numbers, 40,0001. The 
items of the expenditure vary very much. Atsome 
exhibitions a good deal of constructive work was 
required (this was the case at all the French 
exhibitions), at others the courts were entirely 
finished by the country holding the Exhibition, 
and little expenditure was necessary on the part of 
foreign countries. Of course the amount expended 
for general purposes forms but a small proportion 
of the total cost of the section, when the amounts 
spent by individual exhibitors are considered. Sir 
Herbert Sandford, the British Commissioner at 
Philadelphia, collected from the exhibitors there 
some instructive statistics on this head. He cal- 
culated that the total amount of the expenses in- 
curred by the British exhibitors at the Centennial 
amounted to about 120,000]. in addition to the 
40,000/. contributed by Government. This would 
appear to represent an average expenditure by 
each exhibitor of about 1701. 


ANOTHER East Arrican Ratway. 

There can be no question of the enterprise of the 
companies which have been granted concessions in 
East Africa. Three weeks ago we reported that the 
British Company had sent officers to make a survey 
with the view of having a railway constructed from 
the coast to the Lake Victoria Nyanza ; and now we 
note that the Mozambique Company have decided 
to construct a railway from the Pungwé River to 
Massi Kesse, 200 miles into the interior of the 





Portuguese Company’s territory, surveys having 
|already been made. A satisfactory feature is that 
| the two companies, which have lately been on any- 
thing but good terms, have decided to assist each 
other. The railway will start from the Pungwé 
opposite Inhambaio, 12 miles from Bevia and go to 
\Jobo on the River Busi, a distance of 12 miles. 
| This latter point is accessible for ships drawing 
20 ft., but as there is in the river a sandbar it has 
been thought better to make the harbour at the 
terminus on the Pungwé. The railway will, how- 
ever, be convenient for sea-going ships in either of 
the two rivers. From Jobo the line passes through 
wooded plains running between the rivers Pungwé 
and Busi. The longest bridge will have a length 
| of 2624 ft., and there will be three others of 164 ft. 
|span. The land in the first 12 miles is marshy, 





/and the line will be built on piles. The grade sel- 
dom exceeds 1 in 100 in the first 150 miles. In 
|the interior, however, the country is mountainous, 





THe MopERN MANUFACTURER'S CATALOGUE. 

Of late years a great change has been made in 
the compilation of that most useful of technical 
publications—the manufacturers’ catalogue. Very 
few firms are now content to confine these to their 
primary purposes, the enumerations, and in some 
cases the laudation of the products of the establish- 
ment. While advertising these, the modern book 
gives the reader full details of the method of con- 
struction, of testing and of using the appliances, 
including also indication of the maximum work to 
be done to secure the greatest efticiency. It com- 
bines all the advantages of a catalogue with some 
of the qualities of a treatise of practical utility. 
The new catalogue of the world-wide known firm 
of Tangye affords evidence of this. The volume 
just issued extends to about 350 pages, and yet this 
is but the first of three sections. In a prefatory 
note the reader is informed that the vast number and 
variety of appliances now manufactured by the 
company render it impossible to issue their catalogue 
in a single volume, and the same cause is given 
for the omission of all reference to such goods as 
are not manufactured by the company, and which in 
former catalogues were included for the convenience 
of engineers abroad. The first volume deals with 
general machinery, the second will be devoted to 
boilers and engines of all types, including winding 
and hoisting engines, while the third will comprise 
pumps, irrigating and sewage plant, hydraulic 
presses, cranes, testing and proving machinery. 
Each product is illustrated by well-drawn wood 
engravings ; descriptions and dimensions are given 
of the manufactures, and the capacity and power 
of each, and where desirable, prices for the various 
sizes, &c. Appended are tables for assisting in 
calculating the efficiency of the performances of the 
products, and a well-arranged index. But perhaps 
the most complete item in the compilation is the 
arrangement of code words. Every page in the 
catalogue, every size of every product, every price, 
every phrase in common use as to order, repair, 
and despatch, &c., has a code word, so that the 
most detailed order or instruction may be given by 
telegraphing a word or two, which with heavy tariff 
rates may save a sum equal in some cases to the 
product desired by the client. 


THE INsTITUTION OF ELECTRICAL ENGINEERS. 

Last Friday the Institution of Electrical Engi- 
neers dined at the Criterion. They were not so 
fortunate in their guests at, this—the third annual 
gathering of the kind—as they were at the first, 
when they secured the presence of Lord Salisbury. 
However, if politicians were absent science was 
well represented by Sir G. G. Stokes, Mr. George 
Berkley, Sir F. Abel, Sir Robert Rawlinson, and 
others. The speech of the evening was made by 
the president. Mr. William Crookes is fond of 
leading his audience along giddy paths where 
neither faith nor sight can avail them, and 
where they must trust to their imagination for 
support. After dinner, when a man feels an 
inward contentment with himself and a benign 
charity towards his fellow creatures, such a 
mental exercise involves less disturbance than it 
would do earlier in the day. Still it is somewhat 
of a shock, even when in the most placid mood, to 
be suddenly transported from this material age to 
one in which light and heat are to be obtained 
without the consumption of material and with- 
out any chemical process. The new source of 
warmth and illumination is to be the ether, from 
every cubic foot of which the electrician is 
“to unlock .... and subdue to the service 
of man” 10,000 foot-tons of energy. It is a satis- 
faction to reflect that when this discovery is made 
there can never arise any debate as to the probable 
exhaustion of the supply, while difficulties relating 
to miners’ eight hours bills, and socialistic objections 
to royalties, will simultaneously settle themselves. 
We shall then enter a Bellamite paradise, for with 
unlimited power at no cost, with free heat and 
gratuitous light, the labour of the world will be 
lessened by one-half. The control of the ethereal 
vibrations is the subject to which scientific men 
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have to apply themselves to bring about this happy 
condition of affairs. ‘‘ To this end,” said Professor 
Crookes, ‘‘ they required improved methods 
for producing excessively frequent alternations 
and enormous potentials. Would they be able 
to obtain these by tapping the ether?’ No 
one volunteered a reply to the query. The 
only part of the president’s speech that met with 
universal assent was the concluding sentence, 
‘*Sufficient for this generation are the wonders 
thereof.” We may well leave to our children the 
task of ‘‘tapping the ether,” for although the 
prospect is full of the most alluring possibilities, 
the readjustment of affairs required to bring us into 
harmony with our new environment, would bea 
very inconvenient process for many of us. It is to 
be hoped that the necessary discoveries for utilising 
the new source of energy will not be made all at 
once, for if they are one-half the population will 
find their occupation suddenly gone. Fortunately 
there is no great likelihood of such a sudden trans- 
formation. 


British RalLways AND BRAKES. 

A Blue-book just issued gives some interesting 
statistics as to the brakes used on British railways. 
The type of brakes complying with the Board of 
Trade regulations are the automatic vacuum, the 
Steel McInnes, and the Westinghouse automatic, 
and 86 per cent. of the locomotives and carriages 
in the kingdom are fitted with these. Two years 
ago 75 per cent. of locomotives and 72 per cent. 
of carriages complied, while four years ago only 
one-half of the plant was so fitted. In the same 
period the plant with brakes not complying with 
Board of Trade regulation has decreased from 40 
to 11 per cent. of locomotives and 32 to 10 per 
cent. of carriages. There are therefore 3 per cent. 
of locomotives and 4 per cent. of carriages without 
any continuous brakes. The Caledonian Company 
alone use the Steel McInnes, having thirty-nine 
carriages fitted with it. Of the other two types it 
may be interesting to give the figures for several 
dates : 





Automatic Vacuum, | Westinghouse Automatic. 


| ; 
| 





Locomotive. | Car. Locomotive. Car. 
June, 1883.. 1127 | 6,379 1173 10,686 
» 1885.. 1783 | 9,949 1523 13,620 
> 1887..| 2581 | 13,883 1804 || (14,652 
»» 1889.. 5259 | 23,339 2041 | 15,553 
o 1891.. - 7521 31,519 2410 | 17,158 





' 





The automatic vacuum is adopted on the London 

nd North-Western, the Great Northern, Great 
Western, London and South-Western, Lancashire 
and Yorkshire, Manchester and Sheffield, and very 
largely on the Midland, and on the Irish railways, 
while the Westinghouse is used on the North- 
Eastern, Great Eastern, Chatham and Dover, 
Brighton, on all the Scotch lines, and on the Mid- 
land Scotch Joint Stock. Of passenger engines, in 
which the continuous brake can be applied to the 
engine wheels, there are 6031, and 5158 others are 
fitted with apparatus for applying the brake to 
the trains; of passenger carriages with brake 
gear complete 38,379, and 1103 others have chain 
or pipes and connections for the brake. There 
are still 335 engines and 2071 passenger carriages 
without continuous brakes. The advantage of an 
efficient continuous brake is undoubted. Of that 
evidence is afforded by a return from the Brighton 
Company of the number of times the Westing- 
house continuous automatic air brake was used on 
March 16. With passenger trains it was used 
14,624 times, and with engines only 8435—total 
23,059. On June 3 with passenger trains 14,832, 
and with locomotives only 8763, together 23,595. 
As the number of booked stoppages on each day 
bore a proportion of only 40 per cent. of the total, 
it might be interesting to know what the passengers 
had to say to the frequent stoppages. It is signifi- 
cantly added—‘‘ the weather was fine.” 





Tue Miptanp Rariway.—The work of doubling the 
Midland Railway Company’s line between Trent and 
Kegworth is to be proceeded with at once. This will, of 
course, involve the widening and the duplication of the 
Redhill Tunnel. The duplication of the Midland main 
line is being carried on at various points as quickly as 
circumstances permit, and with the completion of the 
latest contract the widening from Trent to Leicester will 
be completed. The work will be carried through to 
London, and similar operations on the line from Derby 
hs ee and the ,west are also being pushed 
orward, 





TRIALS OF H.M. CRUISER ‘‘ BLAKE.” 

SPECIAL interest attaches to the trials of the protected 
cruiser Blake, in view of the assertion frequently made 
by Admiralty authorities, from the First Lord down- 
wards, to the effect that with her sister ship Blenheim, 
she would surpass anything hitherto attempted. The 
condition of steaming continuously for long periods and 
over great distances at 20 knots per hour was made a 
ruling condition in the design ; and with forced draught 
she was to be able to attain 22 knots when occasion re- 
quired. But all idea of getting these high results has 
been abandoned. Ourreaders do not need to be reminded 
of the frequent failure of boilers in the Navy. Al- 
though in the newer ships, profit has been gained by 
experience, larger boilers being provided with sepa- 
rate combustion chambers for each furnace; the Blake’s 
boilers belong to the type of defective design, with the re- 
sult that were they pressed under forced draught the tubes 
would leak. It was, therefore, decided some time ago 
to be content with natural draught results, and on Wed- 
nesday the vessel was taken out from Portsmouth, and 
ran for seven hours with satisfactory results, considerably 
exceeding the contract power. But the speed was but 
19.12 knots, and 22 knots can never be attained, except, 
of course, new boilers be provided, and when an expendi- 
ture of 5 or 6 per cent. of the first cost of the vessel 
(433,755/.) would give her new boilers, it seems a pity to 
be content with the lesser speed, more particularly as the 
vessel is well designed and the engines efficient. 

Before dealing with the engines and their trials, it may 
be stated that the vessel is of 9000 tons displacement at 
25 ft. 9 in. mean draught. Her length is 375 ft., and her 
beam 65 ft. She was built at Chatham, and the armament 
consists of two 9.2-in. 22-tun breechloading guns, ten 6-in. 
5-ton guns and sixteen 3-pounder quick-firing, and eight 
machine guns, with roe +7 launching carriages and tubes. 
The propelling engines were manufactured by Messrs. 
Maudslay, Sons, and Field, Lambeth. They were de- 
signed to develop 13,000 horses with natural, and 20,000 
with forced draught. They consist of four distinct sets 
of triple-expansion inverted cylinder engines, and occupy 
with boilers, &e., nearly two-thirds of the length of the 


ship. They are placed in four separate compartments, 


two sets being coupled together on the starboard and port be 


sides respectively for driving each screw. There are four 
high-pressure cylinders, 36 in. in diameter ; four inter- 
mediate cylinders, 52 in.; and four low-pressure cylinders, 
80 in.; with a stroke of 4 ft. Each set of engines has an 
air pump 33 in. in diameter and 2 ft. stroke, and a surface 
condenser having 12,800 tubes and an aggregate surface 
of 2250 square feet, the length of the tubes between the 
tubeplates being 9 ft. There is also in each compartment 
one centrifugal circulating pump driven by a small inde- 
pendent engine, of the diameter of 3 ft. 9 in., and capable 
of pumping from the bilge as well as the sea. The screw 
propellers are 18 ft. 3 in. in diameter with a mean pitch 
of 24 ft. 6 in. 

Steam isfurnished by six maindouble-ended boilers, hav- 
ing four furnaces at each end, and one auxiliary boiler, with 
a heating surface of 900 square feet, the dimensions of the 
former being 15 ft. 2 in. by 18 ft., and of the latter 10 ft. 
by 9 ft. long. The total area of firegrate surface is 863 
square feet, and of heating surface 26,936 square feet. 
Each engine-room is kept cool by four 4ft. 6 in. fans. 
Forced draught is produced by twelve 5 ft. 6 in. fans, three 
being stationed in each stokehold. The electric lighting 
machinery consists of three dynamos of Siemens’ manu- 
facturedriven by a Willans engine, each of which is cap- 
able of producing a current of 400 ampétres. The after 
main engines can be easily disconnected and worked 
separately for slow speeds. 

he Blake had her steering gear tested on Tuesday 
morning. With both engines going full power ahead and 
turning to starboard, with her helm hard over 35 deg., she 
completed the circle in 4 min. 40 sec., the port circle bein 
completed in 5 min. 5 sec. The diameter was estimat 
approximately to be about 575 yards. Forty-five seconds 
were required to change from engine steering to steering 
by hand. By manual gear the helm was moved from mid- 
ships to hard-a-starboard in 40 sec., from starboard to 
hard-a-port in 2 min. 10 sec., and from hard-a-port to 
midships in 2 min. 20sec. The heavy balanced rudder 
and the speed of the ship throwing great labour upon the 
crew manning the wheels, the hand gear was afterwards 
disconnected and the connection with the steering engine 
completed in 40 sec. 

On Wednesday, when the vessel went on speed trials, 
the draught of the vessel was 24 ft. 8 in. forward and 
26 ft. Sin. aft, which gave her the mean load immersion 
provided for in her design. There was a singular absence 
of vibration said to be due to the space over which the 
machinery is spread, but perhaps also due, in part at least, 
to the number of cranks, as the cylinders deliver six 
throws throughout the circle of revolution. The results 
of each hour’s steaming are as under : 








a oe MRA 


Revolutions. | 








| 

Steam. | Power. 
1st hour | 86.86 120.6 | 18,568 
a 89.26 128.0 | 15,298 
a 88.55 125.0 | 14,251 
Me son al 89.58 127.6 14,759 
6th ,, 89.40 | 125.0 | 14,304 
6th ,, 89.55 125.0 14,512 
7th 4, 89.15 | 126.0 14,893 





The trial was originally intended to continue for eight 
hours, but at the end of the seventh, as the light began 
to fade, and as, moreover, the engines were working 
with a smoothness and efficiency that showed no signs of 
flagging, it was considered expedient to terminate the 
run. 
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Steam pressure in boilers 125.5. Ib. 
Air pressure in stokeholds ... — < ~ - 
é : tarboard, 41 5 
Revolutions per minute... { port, 89.39 
Starboard. Port. 
| 
For- | For. 
| ward. | Aft | ward. | Aft 
Vacuum in condensers ., 27.85 27.85 28.3 29.1 
. e High .. 43.04 38.95 42.36 42.45 
Mean pressure in CY! inter...| 31.49 30.82| 30.17 28.38 
‘ ie ** (Low . 11.68 12.4 12.85 12.32 
Indicated horse-power each | 
engine .. on ee --| 3631.42 3589.07 | 3721.37 | 3583.50 
Total .. 7220.49 y 7304.88 
Collectively 14525.37 


As will be seen, the collective power exceeds the con- 
tract power under natural pall. by 1525.37 horses, 
and was obtained with less than the Admiralty limit of 
air pressure. The coal used on the occasion was Harris’s 
deep navigation, but no account was taken of the amount 
consumed. Four runs were made on the measured mile 
with and against the tide, the mean of means disclosing a 
speed of 19.12 knots. The average speed of the seven 
hours’ steaming, as measured by patent log, was 19.28 
knots. This fell short by over three-quarters of a knot 
of what was anticipated in proportion to the power indi- 
cated by the engines. Up to the limit of air pressure 
used the boilers answered admirably. 





ROYAL METEOROLOGICAL SOCIETY. 

THE first meeting of the present session was held on 
Wednesday evening, the 18th inst., at the Institution of 
Civil Engineers, Mr. Baldwin Latham, M. Inst. C.E., 
President, in the chair. 

Eleven new Fellows were elected. 

Mr. R. H. Scott, F.R.S., gave an account of the pro- 
ceedings of the international Meteorological Conference, 
which was held at Munich from August 26 to Septem- 


r2. 

The following papers were also read : 

1. ** Account of an Electric Self-Recording Rain Gauge,” 
by Mr. W. J. E. Binnie, B.A. This is a very ingenious 
instrument, and has been constructed on the assumption 
that all drops falling from an orifice or tube are identical 
in weight, as long as the dimensions of the orifice are not 
varied. 

2. ‘On Wet and Dry Bulb Formule,” by Professor 
J.D. Everett, F.R.S. This is a criticism of the methods 
investigated some years ago by Mons. August and Dr. 
Apjohn for determining, by calculation, the maximum 
vapour tension for the dew point from the temperatures 
of the dry and wet bulb. Professor Everett also criticises 
the values adopted by Regnault, and says that in presence 
of the uncertainty as to a-rational formula, he thinks Mr. 
Glashier did wisely in constructing his table of factors, 
which give the dew point approximately by the most 
direct calculation which is admissible. The inherent 
difficulties of hygrometric observation and deduction are 
great, and have not yet been fully overcome. 

3. “‘ Results of Meteorological Observations made at 
Akassa Niger Territories, May, 1889, to December, 1890,” 
by Mr. F. Russell, F.R.G.S. This is a continuation of a 
former communication respecting the same place. After 
detailing the results of the various observations, the 
author says that this period was very unhealthy, and the 
year 1890 especially so, The weather was exceptionally 
dry, with small-pox and phthisis amongst the native 
population. The west coast reports generally were also 
unfavourable in reference to the condition of resident 
Europeans, and at the principal ports quarantine regula- 
tions were put in force consequent upon an outbreak of 

ellow fever in places situated to the south-west. At 
onny ten deaths occurred from November to February 
out of a population of some sixteen Europeans. 





THE CHARTERED INSTITUTE OF PATENT 
AGENTS. 


Inaugural Address by Mr. W. Lioyp Wisr, President, 
Wednesday, November 18, 1891. 


Occupy1nG as I do—thanks to your confidence and good 
will—the honourable position of first President of our 
Chartered Institute, I avail myself of this occasion to 
offer a few remarks and suggestions which I trust may 
commend themselves to your favourable consideration. 

Our able secretary has so lately and so completely ex- 
plained the history of the Institute from its inception down 
to a quite recent date, that it would be a mere waste of 
your valuable time to say anything more on that subject, 
with one exception. The one great event not touched 
upon in his excellent paper—and for the very good and 
sufficient reason that when he wrote the event in question 
had not yet happened—was the actual granting of the 
Royal Charter of Incorporation we had been for some 
time endeavouring to secure, and upon the coming into 
existence of which Iam privileged now to offer you my 
most sincere congratulations. 

It would be sheer affectation to ignore the fact of our 
having felt a conscientious conviction that by our exer- 
tions in promoting improvements in the patent laws and 
in the regulations under which they were administered, 
in furthering the elevation of the profession of patent 
agents as a whole, and promoting their efficiency and 
usefulness to the public, in keeping the Register of 
Patent Agents under the Act of 1888 and Board of Trade 
Rules of 1889, and in conducting the final examinations 
under those rules--we had earned a position which 
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entitled us to hope for some reward even beyond the 
special and highly gratifying recognition that had already 
been accorded to us by Her Majesty’s Government. None 
the less, however, do we appreciate and feel grateful for 
the dignity and valuable privileges Her Majesty has been 
graciously pleased to confer upon us; appreciation and 
— that, I venture to think, will be best manifested 

y earnest and sustained endeavours to still further ad- 
vance the interests intrusted to our care. 

In a recent long article giving an outline of the history 
of what it justly designated ‘‘this important public 
Institute,” the Times said, ‘‘it has done its work well in 
the past in placing matters affecting the patentee’s in- 
terests on a sound and substantial basis, and not less has 
it done in the interests of an honourable and a responsible 
profession. All these interests are now publicly in- 
trusted to its keeping, and while it recognises its privi- 
leges, it should never fail to realise its responsibilities.” 
‘** Public Institute”—‘‘ Responsibilities.” Here we get a 
key-note that must not be disregarded. We are a public 
body, and as such we are responsible to the public as for a 
trust. And what is the nature of that trust? In briefly 
considering this point, it may be well to turn first to the 
charter. There we find it expressly declared that one of 
the objects of the Institute is ‘* to promote the education, 
status, and training of patent agents, and to maintain a 
high standard of rectitude and professional conduct and 
knowledge, and generally to do all things incidental or 
conducive to the above shiase or any of them.” 

In connection with this point it may be useful here to 

uote again from the Zimes article already referred to. 

here it is stated that ‘‘ the stock-in-trade of an inventor 
may be said to consist of ideas, and it is of the first im- 
portance to him that those to whom he intrusts the prac- 
tical conversion of his ideas into a merchantable com- 
modity should be duly qualified for the work as regards 
efficiency; and should, above all, possess the higher attri- 
bute of strict integrity. Failing the possession of these 
leading qualities by the agent, the inventor must inevit- 
ably suffer, as indeed he has suffered, either by the in- 
competency or the dishonesty of the agent. Nor, in his 
own interest, as well asin that of the inventor, is it suffi- 
cient that the agent should only possess and exercise 
these qualities. They should be, so to speak, made 
known in advance. It should not be left for a client to 
find out by experience whether or not an agent is indued 
with these gifts. The inventor should have the means of 
knowing Selected, on authority, that he is intrusting 
his interests to one who, although unknown by repute, 
is fully qualified in every respect to undertake and carry 
out the important and responsible duties of his position. 
This knowledge is exactly what the Chartered In- 
stitute of Patents Agents aims at, and not only aims 
at, but succeeds in imparting. It guarantees, so far 
as an institution can guarantee, the efficiency and 
responsibility of those who enrol themselves in it, 
and thus helps to protect the inventor’s best interests, to 
inspire him with confidence at the outset and to land 
him on presumably safe ground when he places himself in 
the hands of one of its members.” So far, good. But is 
it a sufficient compliance with the terms of the Royal 
Charter conferred upon us that we should aim at landing 
the inventor on presumably safe ground simply when he 
places himself in the hands of one of our members? As 
one man, you will, I know, at once say ‘‘ certainly not,” 
and in this connection you may, with pardonable pride, 
point to the work that has been already done with the 
view of purifying and elevating not merely those within 
our circle, but the profession as a whole. 

Much as we have accomplished in this direction, the 
public have a right to demand a great deal more. 

The Veterinary Surgeons Act, 1881, commences with 
the following recital: ‘‘Whereas it is expedient that 
provision be made to enable persons requiring the aid of 
a veterinary oo for the cure or prevention of diseases 
in or injuries to horses and other animals, to distinguish 
between qualified and unqualified practitioners.” 

Now I do not propose here to attempt any comparison 
of the social standing of the patent agent with that of 
the veterinary surgeon ; or a inventors with those who 
get their living by stock raising. Each of the latter two 
classes, however, is interested in its — kind of 
property, and each class constantly needs the advice of 
persons specially skilled in relation to the peculiar kind 
of property in which it is interested. With this ex- 
planation I may perhaps be allowed to ask, whether, 
vast as are the interests involved in the case of diseases 
in or injuries to horses and other animals, any one conver- 
sant with the facts will venture to assert, seriously, that 
the interests sought to be protected by the Veterinary 
Surgeons’ Act are superior to those relating to inventions. 
You will, I know, believe that I have no desire whatever 
to treat this subject in an extravagant manner. I simply 
invite sober consideration of what inventors have done 
for the world in general, and for this realm in particular, 
during the present century; asking at the same time that 
the no. eon shall be considered with. especial reference to 
the patent records; to the exclusion of everything not 
there found. And I assert, without fear of authoritative 
contradiction, that if the matter be fairly inquired into 
on this basis, it will be found that, as affecting our national 
prosperity, inventions represent interests at least as im- 
portant and far-reaching as do diseases in and injuries to 
horses and other animals. Therefore, what Parliament 
has deemed it expedient to enact in regard to veterinary 
surgeons, would seem to be equally called for, in the public 
interest, with respect to patent agents. 

In saying this I do not seek to promote any selfish 
action. Regard being had to the high and influential 
position attained by this Institute, if one aimed at pro- 
moting the interests of its members rather than those of 
the profession in general, and of the public at large, 


nothing would be easier than to devote all one’s energies 





in advancing the special claims of the Chartered Patent 
Agent to oaks confidence, to the exclusion of all other 
practitioners. This might be done with a clear con- 
science, remembering the special supervision exercised 
through our council over the members, and the powers 
very properly enjoyed of excluding from membership, or 
suspending any member found to have been guilty of any 
actor default discreditable to a poe agent, 

These powers, which, as is well known, have never been 
abused, undoubtedly afford a guarantee invaluable to 
those who may, from time to time, stand in need of the 
patent agent’s professional aid. 

Section 1 of the Patents, Designs and Trade Marks 
Act of 1888 shows two things : 

1. Recognition by the Legislature of the serious conse- 
quences of leaving every person who might obtain employ- 
ment, at liberty to act as a patent agent, the consequence 
of which had been that grossly incompetent and fraudulent 
persons had acted as patent agents, to the great loss and 
“—"; of unwary inventors induced to employ them. 

2. Determination on the part of the Legislature to put 
an end to the unsatisfactory state of things in question by 
placing wee a0 under control and regulating admis- 
sion to the profession. 

Just as our Institute was largely instrumental in bring- 
ing about the result above mentioned, so do we desire to 
help as far as possible in giving full effect to the inten- 
tions of the Legislature. 

Lnglishmen are naturally proud of the freedom they 
enjoy, and there is a strong disinclination to deprive any 

rson of any liberty. This accounts for the proviso in 

ub-section 3 of the Act of 1888, that every person who 
proves to the satisfaction of the Board of Trade that, 
prior to the passing of the Act, he had been bond fide 
practising as a patent agent, shall be entitled to be 
registered as a patent agent in pursuance of the Act. 
ut there are two sides to every question. Whilst in- 
dividual liberties are thus jealously guarded on the one 
hand, let it be noted on the other that the public are 
likely to place confidence in a practitioner from the mere 
fact of his name being on the register, and that they may 
justly complain if they are misled. Furthermore, let it 
be remembered in this connection that, as a matter of 
fact, the presence of a person’s name on the register 
affords absolutely no evidence whatever that he is in the 
least degree either trustworthy or competent to carry out 
the duties that devolve upon a patent agent. 

Yet, surely, in passing Section 1 of the Act of 1888 the 
Legislature | cated to prevent others than persons of 
skill and probity from practising as patent agents. Other- 
wise what can have been the object in view? 

Now, to what extent a person who takes advantage of 
Sub-section 3, of Clause 1 of the Act, to get himself placed 
on the register as a bond fide practitioner, though well 
knowing himself to be incompetent and inexperienced, is 
to be regarded as a man of probity, entitled to the con- 
fidence of the public in general and of inventors in par- 
ticular, it would perhaps not serve any useful purpose 
here to inquire. But when, in addition to this con- 
sideration, it is borne in mind that under the Act a 
dangerously small and inadequate amount of experience 
has almost necessarily sufficed to secure admission to the 
register, it becomes obviously expedient that, in the 
public interest, special precautions should be adopted to 
guard against any evasion of the spirit of the Act, and 
to provide efficient machinery for expeditiously inquir- 
ing into and adjudicating upon all cases of alleged mal- 
practice on the part of registered persons. 

How these ends may best be attained is the question I 
now invite you to consider. 

The first branch of the subject opens up the question 
how far the Courts will go under the existing law in restrain- 
ing the use by unregistered persons of descriptions calcu- 
lated to deceive. If, for example, any unregistered person 
is at liberty (I do not say he is) to use asa description of his 
place of business, say, the words ‘‘Office for Patents,” 
and in this way to induce people to employ him as a 
patent agent, obviously the Act of 1888, so Far as it relates 
to the registration of patent agents, becomes practically a 
dead letter. If it be so, clearly the sooner a further Act 
is passed the better. On the other hand, if such an 
attempt at evasion as I have indicated will be illegal, it 
seems desirable that the scope of the Act of 1888 should 
be more clearly defined by an amending Act. Such an 
Act might well contain provisions 

1. To prevent any person, other than one who for the 
time being is on the Register of Patent Agents, from 
taking or using, not only the title of patent agent, but 
also any name, title, addition or description stating or 
implying that he is a patent agent, or a practitioner of 
patent agency, or is specially qualified to practise the 
same. 

2. To prevent any person, not being a Fellow of the 
Charte Institute of Patent Agents, from taking or 
using any name, title, addition, or description by means 
of initials or letters placed after his name, or otherwise, 
stating or implying that he is a Fellow of the Institute, 
or a Chartered Patent Agent. 

3. To preclude any person not being a duly registered 
patent agent from recovering in any Court any fee or 
charge for <7 as a patent agent in obtaining patents 
in the United Kingdom. 

The Dentists Act of 1878, and Veterinary Surgeons 
Act of 1881, may be cited as precedents justifying, on 
public grounds, legislation in the direction just indicated. 

Such an Act as proposed would not aim at any undue 
restriction of the number of persons entitled to practise 
our profession. The sole object would be to guard against 
imposition. There can be no injustice or hardship in 
requiring for the protection of the many who, from time 
to time, need the services of a patent agent that the com- 
paratively few who may hereafter desire to commence 
practising that profession shall afford reasonable evidence 





that they are at least moderately competent. Common 
honesty appears to demand this, seeing that he who 
suffers through intrusting his interests to one who proves 
incompetent is often left without a remedy. 

Then as to the machinery for inquiring into and ad- 
judicating upon cases of alleged practice on the part 
of registered persons. As matters now stand, troublesome 
duties devolve upon that already hard-worked depart- 
ment, the Board of Trade, that might advantageously be 
otherwise performed. To this end [ —— that special 
provision should be made by Act of Parliament for a 
scheme on some such lines as the following : 

1. Appointment by the Board of Trade of a Committee 
for the purpose of hearing any application to remove the 
name of a patent agent from the register, such Committee 
to consist of say five members, including the Comptroller- 
General of Patents for the time being, a barrister, and 
three members of the Council of the Institute. 

2. No application to be heard before less than three 
members of the Committee, the Comptroller-General or 
the barrister being one. 

3. An application to remove an agent from the register 
to be made to and heard by the Committee, in accordance 
with rules to be made by the Board of Trade under the 
authority of the Act. 

4. The Committee to have power to administer and 
take oaths and affirmations for the purpose of an inquiry 
on any application made to them under the Act. 

5. Their finding to be embodied in the form of a report 
to the Board of Trade. 

6. The Board of Trade to make such order as they 
think fit, and to have power to award costs. 

For the purpose of striking a solicitor off the roll there 
exists a Committee appointed by the Master of the Rolls 
under the Solicitors Act of 1888, which provides that such 
Committee shall consist of not less than three nor more 
than seven members of the Council of the Incorporated 
Law Society. The finding of that Committee isembodied 
in the form of a report to the High Court of Justice, 
except where the application is made at the instance of 
the solicitor tne The report has thesame effect, and 
is treated by the Court in the same manner, as a report of 
a master of Court, and the Act provides that the Court 
may make such order thereon as to it may seem fit. I 
have been informed on the best authority that this plan 
works very well. 

A patent agent is not of course by virtue of his pro- 
fession an officer of the Court, nor is the removal of a 
patent agent; from the — effected by an order of 
Court, but by an order of the Board of Trade ; an arrange- 
ment there seems to be no occasion to supersede. 

But in matters affecting the practice of the patent 
agent, obviously experienced members of the profession 
are peculiarly qualified to form a correct judgment. At 
the same time, since for the most part our Fellows are not 
lawyers in the sense that solicitors are, and remembering 
also that the members of our Chartered Institute are far 
less numerous than those of the Incorporated Law 
Society, I have suggested a mixed committee such as 
would possess all needful qualifications, and be entitled 
in every sense of the word to the confidence of all con- 


cerned, 
(To be continued.) 








THE STRENGTH OF SHAFTING. 
To THE EpiTor oF ENGINEERING. 

Srr,—In reply to “J. A. L.’s” letter in your issue of 
the 6th inst. I venture to submit the following as an 
exact method of arriving, without the use of the calculus, 
~ _ expression for the resistance to torsion of a circular 
shaft. 

It is assumed that the stresses in the material are at 
every point proportional to the strains. 

Regard the circular section of the shaft as a regular 
poses having a very. large number of sides. Then ifr 

the radius, and x the number of sides, the length of 
each side will be 
2arr 





n 

_The polygon will approach indefinitely near to coin- 

cidence with the circle as the number of sides is increased 
without limit. 





794 


Suppose radial lines to be drawn from the centre to all 
the angles of the polygon, thus dividing the section into 


m equal isosceles triangles. 

Consider one of these triangles and suppose the resist- 
ing forces, or stresses, within the area of the triangle to 
act in "saa lines. The error of assuming such a group 
of really tangential forces to be parallel is eliminated by 
indefinitely increasing the number of sides to the polygon. 

To aid in the graphic representation of the stresses, 
imagine the direction of their lines of action to be turned 
about their points of action through a right angle, and 
thus brought into a direction parallel to the axis of the 
shaft. It is clear that this will in no way alter either the 
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magnitude of the resultant or the distance of its line of 
action from the axis of the shaft. 

The graphic representation of the stresses in one of the 
triangular elements of the section so conceived will form 
a solid figure, as shown in the diagram, in which one of 
the triangular divisions of the section is shown of exagge- 
rated size for the sake of clearness. 

The figure so obtained, inclosing the block of, lines 
representing the stresses, is an oblique pyramid having its 
apex a at the centre of the section, one face abc in the 
plane of the section; and having a rectangular base 
becdeat right angles to the plane of the section and of 
which the side b ¢ is a side of the polygon (in length 


27) and the other dimension bd is of a magnitude 


representing the circumferential shearing stress in the 
shaft. 

The stress at any other point such as x being propor- 
tional to the distance from the centre will be here repre- 
sented by a line xy parallel to the axis of the shaft, the 
extremities x and y being in the faces of the — 


The volume of the pyramid (area base x 4 height) is 
2rr y _ Q2rr2 
— JX —= — A 
n f 3 sn f 


The radial distance of the centre of gravity of the 
pyramid from the axis of the shaft is 7° 


But the volume of the pyramid is the sum of the 
stresses in that element of the section, and is therefore 
the magnitude of the resultant of the stresses. The line 
of action of this resultant will pass through the centre of 
gravity of the pyramid. Consequently the moment of 
the stresses pus: the axis of the shaft is, for each of the 
supposed triangular elements of the section, 

2m 7? ey ow rr 


3n 4 2n 
and the total resistance for the whole section is 
r3 
aM, 
or 
ae h 


where dis the diameter. The moments of resistance to 
twisting or bending for various forms of section may be 
readily ascertained by similar geometrical methods. 

The other formula for resistance to torsion, which your 
correspondents ‘‘J. A. L.” and “‘ H” state is to be found 
in D. K. Clark’s book is, of course, erroneous. The error 
appears to have arisen from an inaccurate conception of 
the relation existing between the moment of resistance, 
the area of section, the radius of gyration, and the stress. 

The moment of resistance to torsion is, in this connec- 
tion, the product of three factors, namely, the area of the 
section, the stress at unit distance from the centre, and 
the square of the radius of gyration. 

If r be the radius of the section, and f the stress at the 
circumference, the moment of resistance to torsion will be 

evi ref 
crx z x 3 = 3° 

which is the same as that obtained above. 
Iam, cae es A 


. L, JONEs. 

Belfast, November 16, 1891. 

To THE Eprror oF ENGINEERING. 

Srr,—In answer to the letter of ‘J. A. L.,” which 
appeared in your issue of the 6th inst., respecting the 
strength of shafting, I beg to state that the formula given 
by Rankine is the correct one. It is impossible, however, 
to give the proof without the introduction of the calculus, 
but this occurs in a very simple form, and therefore does 
not add to the difficulty. 

Suppose 

D=outside diameter of the shaft. 

L=any length of the shaft. 

0=angle of twist in length L of shaft. 

h=maximum shear stress allowed. 

G=shear modulus of elasticity at distance r from 
centre of shaft. 

y=the “twist strain’=the change of angle in cir- 
cular measure 


nee 
G23. 
At the surface of the shaft 
Dek 
a « 
De 


~h=G 5 L generally. 


Suppose the shaft be divided into a number of hollow 
cylinders. Let one of these rings be as shown with out- 
side and inside radii, respectively r, and r;, and let the 
middle of the thickness of the ring be r from the centre. 
Let the suffix r to the above symbols denote that they 
refer to the ring whose centre of thickness is r from the 
centre. Then 


Y=? qrand hr =Gr ~e 
Let r2—1r,;=dr=thickness of ring and 


5 Lt 


Then the element of shear force on the ring 
=29r rdrhy=2nGt redr. 





The corresponding element of twisting moment exerted 
by the stresses on this ring area 


6 
=2rG_ rdr. 


Now the whole twisting moment of the shaft =the sum 
of all such parts each 
=20G 93 dr 
L 


for all values of r from r 


—t-s 


787. 


=@ to r =D 

2 2 
where d =inside diameter of hollow shaft and D = out- 
side diameter. 


anGe 
=gxig (Di-4") 
= 7G 9 (pt_qy= 7a DY-*, 
32 Oi ae D 
This is the B.M. of a hollow shaft. Now fora solid 
shaft d=0 
_- Dt—d4_ps 


oni Me ae 
16 
Yours truly, 
Heper I. Pepiey. 
Birmingham, November 10, 1891. 





JAPANESE COASTGUARD SHIPS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Our attention has been called to an article in 
your paper of the 13th instant headed ‘‘ Japanese Coast- 
guard Ships,” in which you give the armament of the two 
vessels as having been supplied entirely by the Forges 
et Chantiers, and also state ‘‘that the order for this 
armament made the subject of competition between Arm- 
strong, Krupp, and the Forges et Chantiers.” 

We must point out that you have been misinformed 
with respect to this armament, as all the 12-centimetre 
quick-firing guns are Armstrong guns. 

We must ask you to be good enough to publish a cor- 
rection to the article under discussion, as statements 
made in your paper are looked on as authoritative, and the 
error complained of might cause us damage. 

We remain, yours faithfully, 
For Sir W. G. Armstrong, Mitchell, and Co., Limited, 
Epwarp W. Lioyp, Director, 
Elswick Works, Newcastle-upon-Tyne, 
November 16, 1891. 





HIGH-POWERED TRIPLE-EXPANSION 
ENGINES. 
To THE EprTor or ENGINEERING. 

Sir,—Your correspondent, ‘‘ A Whitworth Scholar,” 
has rushed into print apparently with the object of ex- 
posing my ignorance, for he takes an extract from the 

paper read before the Institution of Naval Architects and 
kinds fault with me for what I therein said and proceeds 
to tell me about the engines of thes.s. Lahn. 

It is, perhaps, my misfortune to dwell on the wrong 
side of the Tweed, but it has hitherto not prevented my 
being acquainted with what is done on the other side. 

Seeing, however, that two years before the Lahn was 
built I had published in my ‘‘ Manual of Marine Engi- 
neering” (6th edition) the fodowing paragraphs, I think 
‘Whitworth Scholar” is a little hard on me in calling 
my attention to these very engines : 

‘* Plan No. 2, page 464, is an arrangement suitable for 
very large engines when it is necessary to have three low- 
pressure cylinders; in this case over each there is a 
cylinder, two of which are medium pressures, and one a 
high pressure, and for simplicity these three might be of 
one size. In this way the engines of the City of Rome 
might be made to act on the triple-expansion principle by 
admitting steam to one only of the present high-pressure 
cylinders and exhausting into the other two.” 

** Plan No. 3, on page 464, shows another arrangement 





by which large engines, having three cranks and two 
high-pressure Seale, may be recompounded and still 
have the power equally divided between the cranks. This 
is done by placing a new high-pressure cylinder over each 
of the two low-pressure cylinders. Another obvious 
method is to place one new high-pressure cylinder over 
the original high-pressure, which becomes thus converted 
as before into a medium-pressure cylinder ; in this case, 
however, the power weal be unevenly divided.” 

If ‘‘ Whitworth Scholar” will refer again to my paper 
and to the above, he will see that I onl pct A os a 
triple engine with three low-pressure cylinders, when the 
— required was too great to be conveniently obtained 

rom two. 

What your correspondent says respecting the balance 
of these engines is scarcely to the point and certainly is not 
correct. 

I am, Sir, yours obediently, 
A 


. E. Seaton. 
Hull, November 16, 1891. 








ELECTRIC TRAMWAYS. 
To THE Eprror or ENGINEERING. 
Sir,—Referring to your article under the above heading 
in last week’s issue, may I be permitted to draw atten- 
tion to what has, I think, been the chief cause of the 
—_ development of electric traction in the United 
tates ? 


I refer to the increased efficiency, 7.¢., speed of the car 
service, 

This cuts two ways. The saving of time draws a larger 
number of passengers and also (to give the same time 
interval between cars) the number of cars required for a 
given line is reduced in proportion as the speed is in- 
creased. 

It has been common in America to reduce the time 
allowed on journeys about 25 per cent. on the adoption 
of electricity, and this has resulted in a large increase in 
receipts per car-mile. 

The effect of this is that American street railway com- 
panies realise that electric traction pays even if it costs 
considerably more per car-mile than horse traction, which 
judging by the figures you publish it does not. 


Yours, &c., 
November 16, 1891. E. H. 








PROJECTS FOR THE UTILISATION OF 
NIAGARA. 
To THE Eprtor or ENGINEERING. 

Srr,—In your short notice of the project I prepared 
at the request of the Niagara Construction Company you 
say it was based on ‘‘ conjectural estimates of the action 
of water.” I hope you will allow me to point out that 
put in this broad way such a statement, though no doubt 
unintentionally, misrepresents the fact. I have already 
used water in several different cases in exactly the manner 
—— in this project (as reported in your columns and 
in the Proceedings of the Institution of Civil Engineers, 
&c.) with this one difference, that in the Niagara project 
I proposed to use a higher velocity than I had used else- 
where. 

Before I constructed the first engine the action might 
have been called ‘‘conjectural,” though it does not seem 
quite an appropriate phrase even then for a strictly scien- 
tific forecast, which was exactly verified by the result. 
But it is not now even theoretical ; and this was entirely 
recognised by the company’s engineers. 

at I take the writer to mean is rather the fact which 
you refer to on page 468, that only comparatively small 
engines having m made, it was, as indeed was said, 
“too big a jump” to engines of such enormous power. 

Of course it is a “ big jump,” and of course many 
details were specially designed for the specia] project. 
But this is more or less the case in all the projects sub- 
mitted, and necessarily so, and is very different from the 
sentence in your notice as it stands. 

I may add that I have already successfully used a very 
high velocity of water in similar engines. 

Yours faithfully, 
H. D. PEARSALL. 

16, Willow-road, Hampstead, November 14, 1891. 

{If Mr. Pearsall refers to our article again, he will see 
that the remark which he quotes was not our expression 
of opinion, but that of the Commission.—Ep. EK. } 





PORTLAND CEMENT IN AUSTRALIA. 
To THE Epitor OF ENGINEERING. 

£1r,—Although your anonymous correspondent’s letter 
upon this subject is interesting, if only as evidencing the 
ease with which he is entertained, yet its value would be 
much enhanced were he to add to it an explanation of 
those matters in Mr. Mais’ description which he finds 
easy of comprehension, although obscure to us. At wt 
sent, beyond the facts that your correspondent has 
derived amusement from a criticism which he is obliging 
enough to style ‘‘ pedantic,” and that we are unknown to 
him (a circumstance that we deplore), there does not 
appear to be in his letter any statement relative to the 
matter in hand of a strictly apposite kind. Until such 
is forthcoming we must respectfully decline to correspond 
with one so sweeping in his assertions and economical of 

the evidence upon which they are presumably based. 

STANGER AND Biowunt. 
Broadway, Westminster, S.W., November 14, 1891. 





REFRIGERATING MACHINERY. 
To THE Epitor OF ENGINEERING. 
Sir,—But a few lines, I pray you, that I may answer 
‘* Nellikuppam,” who, according to yours of 23rd ult., is 





a a 
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under the impression that I have misunderstood him, 
which may be so, though I am labouring under the idea 
that it is he who has not understood me. Let me once 
more repeat his sentence, ‘‘ accepting the heat-absorbing 
power of a liquefied gas is directly as the power (heat) 
used to produce liquefaction,” &c. What Icontend is 
that ‘‘N.” makes a mistake in accepting this as law for 
refrigerating systems. According to above “ N.” makes 
this equation : er : ; 

Heat-absorbing power of the liquid refrigerant in eva- 
porating equal to the thermal units (power—heat) ex- 
pended in the compression pump. is I contend is 
quite erroneous, though his sentence might have been 
accepted with the word power left out, as the caloric effect 
of the condenser cannot be termed power though it might 
be called heat. 

The equation should be : : 

Heat absorbed by the refrigerant in evaporating plus 
heat (power) evolved in the compression } me. equal to 
the thermal units absorbed by the condenser (cooling 
jackets, &c., included). 

This is quite a different thing. ‘ 

Looking at the first half of the last-named equation, 
that refrigerant must be said to be the best (other things 
equal) that requires the least percentage of heat (power) 
for compression compared with the total heat represented 
by one-half of the equation. I regret Iam no expert in 
thermodynamics (though I believe I know a thing or two 
about practical refrigeration), and should be very pleased 
if some such would out of his store of knowledge, more 
plainly than I hitherto have seen it done, and without 
too many f d x—my digestion being a little weak, and 
we are all selfish—evolve the merits on this line of each 
of the different refrigerants now in use. However, I 
believe Iam correct in saying that owing to the high 
latent heat of ammonia combined with its other quali- 
ties, itis theoretically, as practically, the best refrigerant 
known. 

Yours truly, 
H. Jous Kress, 

Wilmington, Del., November 3, 1891. 








MISCELLANEA. 
Durtine the past three months six fires have been extin- 
guished in British cotton mills by the Grinnell automatic 
sprinkler. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ending November 8, 
amounted, on 16,290} miles, to 1,378,244/., and for the 
corresponding period of 1890, on 16,252} miles, to 
1,340,854/., an increase of 37} miles, or 0.2 per cent., and 
an increase of 37,390/., or 2.7 per cent. 


A large sulphate plant, dealing with about 150 tons of 
ammoniacal liquor per day, designed and erected by 
Henry Simon, of Manchester, has recently been started 
at the Old Kent-road Works, of the South Metropolitan 
Gas Company. The plant is a automatic in its 
action, and consists of two Simon’s stills working in con- 
junction with two Wilton’s saturators; only three men 
are required per shift to attend to the entire plant. A 
smaller Simon's sulphate plant is in course of erection at 
the Newbury Gas Works. 


The Hampstead, St. Pancras, and Charing Cross Rail- 
way has notified its intention of seeking powers next 
session to construct an underground railway from Hamp- 
stead to Charing Cross, the line of route following as 
nearly as possible the main thoroughfares between 
Charing Cross and the north-western suburb, viz., Totten- 
ham-court-road, Hampstead-road, Camden-town, and 
Haverstock-hill. The necessary plans, specifications, &c., 
will be deposited with the officials of the Houses of Par- 
liament, the London County Council, and the various 
local authorities concerned by the proposal this month. 


At the conclusion of the meeting of the Commissioners 
of Sewers at Guildhall on Tuesday, Colonel Haywood, 
the engineer, announced that he had just received a most 
important communication from the City of London Elec- 
tric Lighting Company, intrusted with the carrying out 
of the street lighting in the City, praying for an extension 
of the time allotted them for fulfilling their contract. 
The letter in question was not read, as there were only a 
few members present, but the announcement gave rise to 
expressions of indignant surprise after the great delay 
that has occurred. It was ultimately resolved to print 
and circulate the letter among the members of the Court 
at the earliest possible moment. The subject is likely to 
lead to an exceedingly lively debate at the next meeting 
of the Court a fortnight hence. 


The survey for the proposed railway from Mombasa, on 
the East Coast of Africa, to the lakes in the territories 
of the British East Africa ngs: am: is to be commenced 
at once, Captain J. R. Macdonald, Royal Engineers, 
who has had considerable experience in constructing rail- 
ways in India, is now on his way to Zanzibar, where he 
will be met by pioneers from India, lent by the British 
Government for the purposes of his survey. They will 
be accompanied by native Indians, who will assist in the 
work, T S exneuine is wholly under the auspices of 
the British East Africa Company, which has been aided 
by a donation of 50002. from a well-known philanthropic 
lady of title. Another sum of 10,000/. is to be at once 
raised by subscription or loan, so as to defray the expense 
of keeping the British Company’s force in Uganda. 


A communication has just been received frcm the British 
Consulate at St. Petersburg to the effect that in Finland 
the use of metric weights and measures will shortly be 
compulsory. For some time past there has been a de- 
cimal coinage, and the metric weights and measures have 
been obligatory for the Custom House, the State railways, 





the Post Office, and pharmaceutical chemists, but after 
December 31 next the old system of weights and measures 
will no longer be permitted in any public or private 
establishment. The measurement of public roads has 
already been changed from versts to kilometres. It will 
be remembered that attention has already been called to 
the fact that in Russia the metric system of weights and 
measures is already used by medical men and chemists, 
and that its general adoption is more than probable. 


On the 30th ultimo the foundation stone of the new 
sewage works now in course of construction at Hyde, 
near Manchester, was publicly laid by the mayor. The 
works are designed by the borough engineer, Mr. J. 
Mitchell, to treat the sewage from a population of 30,000, 
estimated at 900,000 gallons per day of 24 hours, assum- 
ing 30 gallons per head. Three-fourths of the total flow, 
viz., 675,000 gallons, will be dealt with in 12 working 
hours, leaving the remaining fourth, or 225,000 gallons, 
to be treated during the night-time. There are six pre- 
cipitation tanks, each of 75,000 — capacity, or a total 
capacity of 450,000 gallons, which will be filled twice 
during the 24 hours, and so dispose of the total quantity, 
900,000 gallons. Adjoining these tanks are 12 polarite 
filters, each of an area of 123 square yards, or a total 
filter space of 1476 square yards. They consist of layers 
of gravel, sand, and polarite, The system of purification 
adopted is that of the International Water and Sewage 
Purification Company, of 7, Victoria-street, Westminster. 


In a paper on ‘Cable Tramways,” read before the 
Pittsburg Convention of the Street Railway Association, 
Mr. J. C. Robinson remarks that the engines for such 
service should be selected with care, as in no other descrip- 
tion of work does the horse-power vary so quickly and 
within such wide limits. Changes ranging from 50 to 350 
horse-power nay take place within a few seconds. The 
longest line worked by a single cable is at Oakland, Cali- 
fornia, the cable being 39,000 ft. long, but it is not con- 
sidered safe practice to exceed 25,000 ft. in any one cable, 

articularly where the road presents unusual difficulties. 

t is found in practice that every right angle curve on a 
cable road puts a strain on the cable plant equal to that 
entailed on it by 1000 ft. of straight road. From 40 to 60 
per cent. of the pr used is generally expended in 
running dead cable. The speed at which a cable can be 
operated varies with circumstances, but in cities, in 
crowded thoroughfares, and round ordinary curves, it 
should not exceed 8 miles an hour, whilst in suburben lines 
14 miles an hour may be attained. 


At Heligoland some important engineering works have 
been decided upon and already partly commenced. A 
tunnel about 600 ft. long is being made through the rock 
from the level of the sea to the top of the island ina 
slanting direction. Work will be carried on from both 
both ends of the tunnel simultaneously, and it is calcu- 
lated to be ready at the be —— the new year. The 
work proceeds night and day; the workmen are princi- 
oally Italians, and dynamite cartridges are used for the 
Glecline. A dam is being constructed outside the en- 
trance to the tunnel; its fundamentation consists of bags 
filled with sand and cement lowered into and firmly 
stamped within a frame of square blocks of cement, and 
afterwards concrete is poured over it, so that it becomes 
like a solid stone wall. The rock blasted out of the 
tunnel will also be used for the dam, which is intended 
to serve as pier for the harbour. Fresh water being 
scarce, fresh borings have been made and water found at 
a depth of 120 ft. The fortifications will be armed with 
first-class armour-breaking guns, and the whole of the 
works is calculated to cost about 350,000/. 


M. Monchicourt, the official liquidator of the Panama 
Canal Company, has submitted a report to the Tribunal 
of the Seine on his administration of the affairs of the 
company since July, 1890. After declaring that the ex- 
penses have been reduced, and now amount to no more 
than 210,000 francs a month, the report refers to the 
agreement concluded between the United States of 
Columbia and M. Bonaparte Wyse. M. Monchicourt 
says: ‘*The agreement oes not quite meet the hopes of 
the liquidators, but I hope that a modification will be 
accepted by the Columbian Government after the consti- 
tution of the new company.” M. Monchicourt then pro- 
ceeds to speak of the negotiations with the Crédit Foncier 
and the French Government in regard to the new com- 
pany, which is still in course of formation. After 
announcing the — of a monster petition to 
Parliament by the holders of Panama Canal bonds and 
obligations, the report says: ‘‘ If the Government does 
not intervene, the enterprise will be definitely condemned 
within a short time. jither a new company must be 
established, or the liquidation will be carried through. 
It is known that the United States Government is watch- 
ing for a favourable opportunity of obtaining the control 
of the canal at a cet cost, without taking into account 
the services already made for the undertaking.” 


A party of upwards of eighty members of the Junior 
Engineering Society visited the Royal Institution Labo- 
ratories, &c., on Saturday afternoon last, the special 
ae being kindly granted by the managers through 

ir Frederick Bramwell, and taking place by arrange- 
ment with Lord Rayleigh and Professor Dewar. As- 
sembling in the reception room the interesting collection 
of portraits and busts of eminent scientists was first 
seen, and from there the visitors passed to the various 
rooms comprising the library, which contains some 50,000 
volumes, many of them extremely rare. It was in one of 
these rooms that they were shown some manuscripts of 
Davy and Faraday, and a specimen of the latter’s work 
as a binder during his apprenticeship to that trade. In 
ths Lecture Theatre the apparatus now being experi- 
mented upon by Professor Dewar was seen, and the elec- 
tric lantern, with arc lamp of 5000 candle-power, for 





lecture illustration, was noticed. The party then pro- 
ceeded to the physical and chemical laboratories, where 
the members were shown the apparatus, machinery, 
pumps, &c., employed in the researches which have been 
and are now being carried on there. In the model-room 
many exceedingly interesting objects were shown, includ- 
ing Davy’s first miners’ sa‘ 7 lamp; numerous appli- 
ances devised and made by Faraday; Rumford’s and 
De la Rue’s apparatus; and the Wimshurst electric 
machine. 


Mr. J. J. Webster, M.I.C.E., ina paper on ‘‘Fireproof 
Construction,” contributed to the Institution of Civil Engi- 
neers, gives the following particulars of a number of tests 
of the strength of concrete, after being brought to a light 
red heat and quenched in water : 











: ' Breakin 
Breakin as & 
J | Weight or Weight per 
Material. ‘Square Inch Square Inch 
at 60 Deg. after being 
Pahr Heated and 
| . Quenched. 
ee aa. 
Neat Portlandcement .. oo oo] 554.6 | 117.2 
1 part cement, 1 part sand ae well 448.0 | 93.0 
a 3 parts sand ae sel 100.8 | 18.7 
a Sinise tas nA oo} 74.6 15.0 
i 4  ,, iron furnace slag! 108.1 23.06 
es 4 ,, broken firebrick 84.4 30.5 
ie 4 ,, pumice stone ..| 94.58 38.3 
99 4 ,, coke breeze... | 69.9 89.06 
1 part plaster-of-paris, 4 parts broken! 
firebrick .. as ae ae at 66.8 10.3 
1 part plaster-of-paris, 4 parts pumice 
stone ae a a “p aA 57.4 3.4 
1 part plaster-of-paris, 2 parts furnace | 
slag . Me * re a a 223.3 6.9 
1 part plaster-of-paris, 2 parts broken) | 
firebrick ee os a aot 


167,5 | 15.7 





The second ordinary meeting of the present session of 
the Liverpool Engineering Society was held at the Royal 
Institution on Wednesday evening, November 11, Mr. 
John T. Wood, President, in the p aE After the ordi- 
nary business of the meeting, a paper entitled ‘‘ Notes on 
Screwing Cast-Iron, and Driving Greenheart Piles at St. 
Anne’s-on-the-Sea, Lancashire,” was read by Mr. John 
J. Potts, Assoc. M. Inst. C.E. These notes were taken 
during the reconstruction and completion of the jetty (of 
which the piles form a portion) for the landing of pas- 
sengers from the excursion steamers, situated at the out- 
shore ends of the Promenade Pier at St. Anne’s. Borings 
on the sites showed that hard clay was reached after from 
8 ft. to 11 ft. of compact sand and gravel had been sunk 
through. The screw piles, which are all open hollow 
cast-iron tubes, with screw blade at bottom ends 3 ft. in 
diameter and 6 in. pitch, were screwed through the sand 
and gravel into the hard clay. The piling engine for 
age the greenheart piles was of the usual construc- 
tion, the tup being of cast iron and weighing 194 cwt. 
Particulars of the mode of working and of the behaviour 
of the piles during driving, with the precautions taken 
for preventing the piles splitting, twisting, &c., the time 
occupied in driving, and the number of men employed, 
were also given. These piles, being driven from above 
high water level, after once being pitched it was not such 
tedious work as with the screw piles. A discussion upon 
the paper ensued, and a vote of thanks to the author ter- 
minated the proceedings. 


The U.S. Navy Department has resumed, at Indian 
Head, the armour-plate tests which were commenced a 
fortnight ago with the main object of ascertaining, b 
experiment, how plates of American make compare wit 
those of European manufacture. The plates tested on 
the present oocasion were of high-carbon nickel rolled 
steel, made by the Carnegie-Phips Company; low-carbon 
nickel rolled steel, Harveyised, made a the sume com- 
pany ; and high-carbon nickel forged steel, Harveyised, 
made by the Bethlehem Iron Company. Each plate was 
104 in. thick, 8 ft. high, and 6 ft. wide, with an oak 
backing. The plates were struck at each corner by 100 Ib. 
Holtzer steel shell fired from a 40 calibre 6-in. gun. The 
eee plates were then hit by 250-lb. Carpenter steel 
shell fired from 8-in. gun; while the Bethlehem plate 
was struck in the centre by a 210-lb. firing steel shell 
from a gun of the same calibre. The resistance offered 
by all was regarded as very satisfactory. Commodore 
Folger, Chief of the Ordnance Bureau, in summing up 
the results of the experiments, said the Bethlehem plate 
showed less penetration and less cracking than the others, 
and is decidedly the best plate. The penetration was 
markedly less, and the cracking was a third less than on 
previous occasions. In no case did the point of the pro- 
jectile go into the oak backing. The plate cracked 
towards the weaker side, and, therefore, if this side had 
been normally treated it is fair to suppose that no crack 
would have occurred. The Carnegie high-carbon plate 
contained 45 per cent. of carbon. This was known before- 
hand to be too high a proportion, such as to render 
cracking of the plates probable. 





Rotting Stock ON THE NorTHERN Pacrric RAILROAD. 
—At the close of June, 1891, the Northern Pacific Railroad 
Company owned 603 locomotives, 403 passenger mail and 
express cars, and 19,737 freight, coal, and other cars. The 
corresponding equipment at the close of June, 1890, was: 
Locomotives, 564; passenger, mail, and express cars, 
378; and freight, coal, and other cars, 16,014. And at 
the close of June, 1889: Locomotives, 482; passenger, 
mail, and express cars, 517 ; and freight, coal, and other 
cars, 13,535. The revenue acquired by the ogg | in 
1890-1 was 5,030,309/. ; in 1889-90, 4,522,1017.; and in 
1888-9, 3,941,493. 
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RADIAL DRILLING MACHINE. 
CONSTRUCTED BY MR. W. ASQUITH, ENGINEER, HALIFAX. 











Tue general design of a ship and boiler plate 
drilling machine constructed by Mr. W. Asquith, 
High-road Well Works, Halifax, is shown clearly on 
the engraving given above, so that it is not necessary 
to enter into details. The machine is intended for 
drilling small holes in plates, but it may also be used 
for countersinking. One advantage is that as the arm 
on which the drill is mounted is on a swivel, and being 
light and sufficiently rigid for plate drilling, it can 
easily be adjusted and secured in any position quickly, 
so that the workman can manipulate large plates with 
less exertion and execute a greater amount of work 
than with a fixed drilling machine. The machine can 
be driven at a high speed at a small outlay of power. 
The arrangement of the driving belt is interesting, and 
of it we give a plan, the pulley marked A being on 
the drill spindle. The machine can drill holes up to 
in, in diameter at a radius of 4ft. 6in. The feed 
can be given to the drill by a lever as shown, or by 
variable self-acting feed motion. The spindle is balanced 
with quick motion for adjusting. The pressure of the 
drill is taken by hardened steel balls, reducing the 
friction to the mmimum. 





INDUSTRIAL NOTES. 

IN so far as actual strikes are concerned there is a 
lull in connection with labour. But the lull does not 
mean rest, if one can judge by the activity, or sup- 

osed activity, of those who for some time past have 

een pulling the strings in labour movements. The 
activity has only been taking some other form, either 
in respect of the recent municipal elections, the School 
Board elections, or preparatory meetings in view of 
the approaching general election, The Labour Com- 
mission has also been attracting notice by reason of 
the evidence as regards the employment of women in 
the Yorkshire textile trades. Women are there sup- 
planting the men, at lower wages, while the men in 

rder to get employment have had to work at the 
lower scale accepted by the women. The Lancashire 
operatives declare that it is the workmen’s own fault, 
for they have never been very vigorous trade unionists. 
The wages in the Hudderstield district appear to be 
very low ; even the employers admit this fact. Changes 
in style, in the class of goods made, in the character of 
the machinery used, and in the speed of the looms, 
have all contributed to the decline in wages, and in the 
substitution of female for male labour. The dockers 
have been more quiet, but the strike at the Carron and 
Hermitage wharves has not been officially declared at 
an end, for the men still get their strike pay. The 
award in connection with the carpenters’ and joiners’ 
strike has not yet been made, but it was expected soon 
to be published. The Federation of Labour Unions 
has issued its new rules, or basis of a constitution ; 
but the difficulty is to get the unions to co-operate 
sufficiently to make the federation a real success. 


The monthly report of the Amalgamated Society of 








Engineers for November points to a continuous decline 
in trade as respects the number out of employment, 
though the increase is but small, it is steady. The 
total number on donation was 3450, out of a total 
membership of 70,471 members. Besides those on 
donation benefit there were 1568 on the sick list, and 
1972 in receipt of superannuation allowance ; total on 
the funds, 6985, representing a total cost of 2123/. 3s. 
per week to the society. Another indication of 
slackening off in trade is found in the list of towns 
where disputes are pending, no fewer than 23 being 
enumerated. None of them are serious however, 
though the payments from the contingent, or strike 
fund, were larger than usual, over 440/. being so ex- 
pended in the month. Much of this, however, was 
disbursed in connection with the overtime dispute at 
Newcastle. The terms of settlement in this connec- 
tion are promised in the next report. With respect to 
the 53 hours per week movement a list of 52 important 
towns is given where the 53 hours system is conceded. 
It appears to be extending all over the northern and 
north-eastern parts of the kingdom more particularly. 
Birmingham is the only town in the Midlands where 
the 53 hours per week areas yet recognised. The strike 
at Messrs. Samuda’s is still pending according to the 
report. There is also a strike at the works of the Old 
Foundry Company, at Barnsley, and also at a firm in 
the neighbourhood of Bristol. The Australian branches 
report that trade is bad with them, with every pro- 
spect of its being worse, as the Government of 
Victoria have almost completely stopped all public 
works, with a view to financial retrenchment. English 
members are cautioned against emigrating to the 
colony at the present time. 





The condition of the engineering and cognate in- 
dustries throughout Lancashire undoubtedly manifests 
a declining tendency generally, though in some 
branches, especially in firms noted for specialities, the 
orders in hand are sufficient to keep the men well em- 
ployed for the present. There is alsomanifest an increas- 
ing keenness in competition, in order to secure any new 
work which may be offered in the market. There is 
also reported a further quietening down in the iron 
market, with a weakening tendency in prices. But 
manufacturers both of pig and finished iron have suffi- 
cient orders booked to hows them well going for some 
time, even without any further orders. Altogether 
there appears to be an unsettled outlook as regards 
the future. The number employed is not very largely 
increased as yet, but the increase is steady and con- 
tinuous. Fortunately no dispute of any consequence 
exists in the several centres among the engineering 
branches of trade, exvept one of no great dimensions 
at Preston. The 53 hours movement is gaining 
ground all through Lancashire, the leading firms 
having conceded the hour in most instances. In 
the textile trades there are indications of unrest, 
several disputes having taken place, and in some in- 
stances strikes. Many of these, however, are uot easily 
preventible, because of the varying character of the 
work ; avery slight alteration in style, or change in 
methods, sometimes involvesa reduction in the amount 
earned, or, what is considered equivalent thereto, an 
increased production without a corresponding increase 





in pay. The majority of such disputes are generally 
settled by the representatives of the firms, and of the 
men, respectively, but sometimes they eventuate in a 
strike. There is less of the spirit of unrest among the 
unskilled trades than there was some months ago, at 
least in so far as any actual forward movement is con- 
cerned. 

In the Cleveland district the reports vary somewhat, 
but on the whole trade is better than it was. This is 
evident at the Eston Steel Works, though those ex- 
tensive works are not yet working to their full 
capacity. Indeed this can hardly be expected except 
occasionally, for at their full capacity the output would 
nearly equal one-half of the steel trade of the whole 
world. The process of weeding out the ‘‘ sweaters ” 
is gradually going on, and hopes are entertained that 
under the new conditions, methods, and management 
the workers will have a good future before them in 
this neighbourhood. The finished iron and steel 
trades are dull generally, the Darlington steel works 
having had to stand idle for lack of orders, the Bes- 
semer department being inoperative. The demand has 
in most instances slackened, but prices have remained 
pretty firm. The recent failures on the Continent have 
reacted upon the trade of the district, but a recovery 
in this respect is observable. The engineering and 
the allied industries are doing fairly well, shipbuilding 
being pretty brisk on the north-east coast at the 
present time, except in so far as the weather has to 
some extent interfered with work. The miners are 
only working five days per week, in some cases not so 
much, as the demand is not so great as it was some 
time since. The limestone quarry men at Mickleton 
have resumed work, after a strike of three weeks, in 
consequence of the discharge of two of their men, the 
latter alleging that it was for their activity as 
unionists ; but the manager denies this. However, 
one has got work elsewhere ; the other was allowed to 
resume work with his comrades, and the men have 
gained 15 per cent. in wages, dating from the resump- 
tion of work. It is hoped that all difficulties are now 
over at these quarries. 





The condition of trade in the Sheffield and Rother- 
ham district is improving in many respects, especially 
in many of the lighter industries for which Hallam- 
shire is noted. But the heavier branches of trade do 
not show a similar improvement. The manufacturers 
of steel experience a steady consumptive demand for 
the purposes of present trade, but no speculative de- 
mand for future delivery. It is said that one very 
large order for Bessemer steel, which has come to the 
district each year since the present Government has 
been in power, has been withheld this year, the reason 
given being that they could not give it in view of the 
approaching general election. The cutlery branches 
of industry are busy, and so are the silver and plating 
branches, both of which will continue active to the 
end of the year at least. The improvement in certain 
branches has led to a more active demand for crucible 
steel, chiefly used in the edge tool and cutlery branches 
of industry. Prices are steady generally, but with no 
indication of any advance in steel, as the consumers 
will not order largely for future delivery. There are 
no indications of labour conflicts in the locality, all 
parties being seemingly unwilling to risk a contest 
which would injure trade and throw men out of 
employment. 





The strike of nailmakers in parts of Staffordshire 
and Worcestershire for an advance of 10 per cent. in 
wages, has ended in a victory for the men and women 
engaged in this industry. The workpeople were 
assisted in their struggle by the better class of em- 
ployers, who paid higher rates in many instances, but 
who might have been compelled by the keenness of 
competition to reduce wages had the men not been 
successful. The old rates were very low indeed, and 
even with the 10 per cent. advance the earnings are 
not very high. 





In Barrow the men are congratulating themselves 
upon the recent addition to trade, by the several large 
new orders booked by the Naval Construction and 
Armaments Company, Limited. The new orders com- 

rise a large passenger and cargo steamer for Messrs. 

hompson, of Dundee, a paddle steamer for the Bristol 
Channel Steam Packet Company, the hull of a large 
steamer for a Glasgow firm, a barge and an oil ship. 
Other orders are anticipated. Full employment is 
thus insured for some time to come in most of the 
branches employed in the Barrow district in all the 
different departments. 

The news from Workington is no less encouraging. 
It will be remembered that fearful distress existed for 
some time in consequence of the stoppage of the iron and 
steel works in the district. These works have re- 
started and the prospects are brightening for a winter’s 
work. It appears, therefore, that slackness in one dis- 
trict is being followed by briskness in another, so that 
in general the iron and steel trades are not so de- 
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ressed as the accounts from a single district might 
ead one to suppose. 

Similarly, in Scotland, there is greater activity in 
many departments than there was some months ago, 
and there are fewer signs of any real design to reduce 
wages. The notices given have either been suspended 
or withdrawn in most instances, in so far as all 
branches of the engineering, shipbuilding, and cognate 
industries are concerned. The miners’ strike at 
Carron continues, the men being supported by outside 
help mainly, for those in the district do not subscribe 
much. In the Lothians a Wages Board has been 
formed for the purpose of dealing with labour dis- 
putes. The men recently elected their six representa- 
tives to meet the employers on the 18th, when the 
Board was formally constituted. 





The London Trades Council have adopted a resolu- 
tion in favour of a Labour Bureau for London similar 
to that in Paris. Hitherto trade unions have always 
opposed the establishment of such bureaus. Some 
years ago great efforts were made to establish an office, 
a newspaper was started tosupport the movement, and 
it made some progress, but the unions smothered it. 
It is doubtful whether the older and better organised 
unions will support it now. 

The Seamen and Firemen’s Union have drafted no 
fewer than nine separate Bills dealing with various 
subjects pertaining to seamen—undermanning, food, 
forecastle accommodation, bulkheads, cattle ships, 
deck-loading, payment of wages, &c. It is but poor 
encouragement for a member to undertake such Bills, 
when it is remembered that those who have hitherto 
taken charge of such Bills are not even mentioned in 
the annual report, not even as regards the Load-line 
Bill which was successfully piloted through Parliament. 





The dispute about the ‘‘eight hours resolution,” 
at the Trades Union Congress, which did not even 
mention eight hours, is growing more and more ob- 
scured by the voluminous correspondence which has 
taken place on the subject. Mr. Maudsley, of the 
Cotton Spinners’ Association, more than hints that 
the mover of the resolution could clear matters up if 
he liked. But he does not like apparently, for none 
of his many letters disclose the facts. One thing is 
obvious, namely, that such tricky measures as insure 
the success of a resolution at congress will not avail in 
the House of Commons, Those who seek admission 
there must be content to pass the ordeal of public 
criticism, for all motions must be printed in the orders 
of the day, so that no excuse can be given for ignorance 
of their nature and object. Publicity is a safeguard 
there. 


In the mining districts the eight hours question is 
being pressed in all directions. 
itis Mr. J. E. Ellis, M.P., a colliery owner and a 
banker. He is no doubt an acquisition, and will 
influence others of his class. Dr. Lyon Playfair has 
declared against the eight hours by law. Heis warmly 
praised by several writers in the Jabour papers for his 
outspokenness. It would be well for all the ‘‘ open- 
minded politicians,” who sit upon the fence as regards 
this question, to note the way in which Dr. Playfair is 
praised, while they are sneered at for their indecision. 
The question of fixing hours by Act of Parliament for 
grown men is so important that a member of the 
House of Commons is bound to make up his mind on 
the merits of the case. The curious thing about the 
matter is that some of the advocates of legal enact- 
ment are growing weaker on the question. 

The Welsh miners are proposing another ‘‘ play- 
day,” in addition to the monthly one generally ob- 
served. The proposal now is to keep holiday every 
Wednesday, with the view of restricting the output, 
and of keeping up prices. Some wiser heads suggest a 
national conference on the subject, soas to bring about 
simultaneous action all over the country ; at such a 
conference the project will be vetoed. 





LANCASHIRE BOILERS. 


On some Details in the Construction of Modern 
Lancashire Boilers.* 
By Mr. Samvurt Boswett, of Manchester. 

THE great advance in engineering, due to the use of 
higher steam pressure, has brought about numerous im- 
srovements in the design and construction of Lancashire 
ciao which, however, in many points are still far from 
perfect ; and the object of the present paper is to draw 
attention to some of the imperfections yet remaining, 
and to indicate how they may be remedied, wholly or 
partially, and probably without increasing the present 
cost of the best work. It will be assumed that the boilers 
are intended for working under the conditions usually 
met with in Lancashire, under which they have been 
found to answer well, namely, fed with water not of the 
best, and fired with the slack generally used as fuel. The 
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subject will be dealt with under the general headings of 
material, construction, and testing. 

Steel.—At the present time the most suitable material 
that can be used for the construction of Lancashire boilers 
is believed to be mild steel manufactured by the Siemens- 
Martin open-hearth process, which is preferred to that 
made on the Bessemer process, because it is generally 
found to be more homogeneous and reliable. When mild 
steel was first introduced, it was of a somewhat unreliable 
nature, inasmuch as its component ingredients, in their 
relation to each other and their influence on the whole, 
were not so fully understood as at present; but even in 
the early stage of mild steel manufacture on a smaller 
scale than the present, careful endeavours were made to 
produce a material as free from mechanical defects as 
possible ; and it was confidently asserted that mild steel 
was quite free from at least one defect often found even 
in the best brands of iron, namely, lamination or blister- 
ing. With care in manufacture the finished steel plate 
should certainly be free from this defect; but unfortu- 
nately this is not always the case, owing either to parsi- 
mony of the maker, or to carelessness of the workman ; 
and on more than one occasion it has been discovered and 
pointed out by the writer. To guard against the occur- 
rence of this and other defects, it is ‘usual to insist upon 
the plates being examined in the boiler yard, and some- 
times strips are required to be tested ; but in the writer’s 
opinion that is not the best course to follow in order to 
insure freedom from lamination and to obtain reliable 
plates. The proper place for examining and testing 
plates is at the steel works, where defects are more 
readily detected before the plates are sheared, and where 
test strips can be more readily prepared and tested, and 
unsuitable plates which have been rejected can be replaced 
— thus obviating the annoyance of having to wait 
several days or weeks for replacing defective material 
rejected during inspection in the boiler yard. 

Lamination in its worst form is often due to overlap- 
ping when rolling the slab into a plate; when so caused 
it may therefore be termed a mechanical defect. Lami- 
nation may also be due to the presence of a chemical 
ingredient, such as phosphorus, sulphur, slag, or car- 
bonaceous matter; any of these tends to make up a 
layer of impure iron, for which the metallurgist is re- 
sponsible. 

Test Strips.—When the plates have been delivered to 
the boiler works, strips are sometimes cut off for testing 
purposes. Those taken from the manhole scrap generally 

ive the best results, because any surface iapeiadion or 
amination is least likely to be found in the centre of the 
plate ; consequently such tests are most favourable to the 
steelmaker. Strips cut from plate ends are far more 
likely to expose defects, such as blisters, overlapping, de- 
ficient thickness, uneven surfaces, and hardening due to 
the chilling effect of throwing plates hot from the rolls 
down upon the cold plate floor. When. free from mechani- 
cal defects, the test strips seldom fall short of the con- 
ditions stipulated. Curiously enough, however, there 
appear to be a greater number of defective plates delivered 
to boiler works when the shipbuilding yards are busy, 
than when they are not so fully occupied. Whether this 
is due to indifference of the steelmakers, or to ship plates 
getting mixed with boiler plates, does not concern the 
resent subject ; but at any rate the writer’s experience 
is that at such times plates unable to bear the prescribed 
test are more likely to creep into the boiler shop. 

When plates are ordered for the best boilers, it is gene- 
rally agreed that their tensile strength shall be not less 
than 26 tons per square inch and not more than 30 tons, 
while the elongation must not be less than 20 per cent. 
in alength of 10 in., the test strips being usually 2 in. 
wide. Occasionally a stated reduction of area is insisted 
upon ; but in the writer’s opinion this is decidedly wrong 
and sometimes misleading, because a strip not so homo- 
geneous as desirable will often give a greater reduction 
of area at the fractured portion only, while a superior 
strip, in which there is a uniform flow under test, will 
give a good elongation but not so great a reduction of 
area at the fractured part ; if, however, the reduction of 
area were measured say in ten places in each of the two 
samples, and the average taken, it would be found that 
the latter strip would at much more reduced than the 
former, 

In the bending test, the strip should be bent cold to a 
radius one and a half times itsthickness, until its ends are 
parallel with each other ; and in the chill or temper test 
toa radius equal to twice its thickness. With plates 
ee the best works there is no difficulty in getting those 
results. 

Sizes of Plates.—As regards width, 3 ft. to 3 ft. 6 in. is 
found most reliable, and most convenient on account of 
the spacing of the mountings on the boiler crown. As to 
caath. one plate to a ring is undoubtedly the best 
arrangement, because it allows all the longitudinal seams 
to be near the crown, and they are then always accessible, 
above water level, out of the way of corrosion, and clear 
of brickwork. But where there is not machinery suitable 
for handling such long plates, then two plates to a ring 
must be adopted, care being taken to keep the longi- 
tudinal seams clear of the seatings. 

Form oy Seam.—The butt-joint with double butt-straps 
is without doubt the best and strongest ; and it dispenses 
with the objectionable practice sometimes adopted of 
thinning the plate corners. In a butt-joint the plates 
can be bent to a true circle ; and when double butt-straps 
are used, the rivets are in double shear. In bending the 
plates for lap joints, there is only a slight deviation from 
the true circle ; but in thick plates this occasionally leads 
to some slight damage in closing the joints at the corners 
where they have been thinned. 

Thinning of Corners.—In most of the best boiler works 
the corners of the plates are thinned by planing them 
down ; but this in the writer’s opinion is not the correct 





thing to do, unless the plates are made to a special shape. 
No doubt it obviates local heating and consequent internal 
strains in the plate ; but is it certain that internal strains 
were not already in existence? From his own experience 
the writer thinks there is not much to fear in this direc- 
tion, as he has tried several experiments to ascertain the 
effect of heating plates locally. In one case a piece of 
steel boiler-plate, shown in Fig. 1, was bulged out of shape 
in the middle, made hot at the bulge, hammered back to 
its original form, and planed into seven strips, which were 
then tested with the following results : 


Tensile Strength. Percentage of 
am Tons per _ Elongation 
i Square Inch. in 10 in. Length. 
1 27.7 23.7 
2 27.4 20.1 
3 27.5 20.0 
4 28.1 23.7 
5 27.8 25.0 
6 28.4 23 7 
if 27.4 26.2 


showing that the local heating did not appear to have 
influenced the strength or ductility of the plate in the 
slightest degree. When thinned by machine, the material 
is cut away, Fig. 2, forming a short joggle which is not 
always easily closed. When thinned from the fire, Fig. 3, 
the whole of the material is retained, forming a longer 
joggle, which is easier to close, and the thin corner will 
finish at the next rivet hole. If there is any legitimate 
ground for suspecting ixternal straining due to local heat- 
ing, may it not be easily overcome by annealing the whole 
plate? In some cases, indeed, it is even stipulated that 
all the plates shall be annealed before use. 

With butt-joints the thin corners of plates are got rid 
of ; and sometimes the same principle is carried even 
further, as shown in Fig. 4, by making the butt-strap 
ends to butt against the edge of the next plate. This 
certainly makes a neat finish, but it is not so reliable as 
when the strap ends are thinned and tucked under the 
edge of the next plate, as shown in Fig. 5. Thethinnin 
of the butt-strap ends is generally done from the fire, an 
then each strap is annealed in the furnace. In case of 
leakage, the joints thus thinned, shown in Figs. 3 and 5, 
are much easier dealt with and made good than the joints 
shown in Figs. 2 and 4. 

Edges of Plates.—These are ichigo f p'aned in all the 
best works. The most suitable bevel or angle for free 
edges, other than butt edges, is considered by the writer 
to be 75 deg., as shown in Fig. 6. Theangle is perhaps 
more important than would appear at first sight, because 
the edge should be planed to the angle most suitable for 
caulking. When planed to the angle ot 75deg., then after 
fullering, which really means caulking with a tool _ 
in thickness to the plate, the angle or bevel of the plate 
should be 80 deg., as shown in Fig. 7. Where this rule 
is adhered to and carried out systematically, bad work 
can readily be detected by merely glancing along the 
seam. 

The proper angle for planing the plate edges when they 
are to butt together and form a close joint can be arrived 
at only by experiment. The smaller the diameter of the 
circle to which the plate is bent, and the greater the 
thickness of the plate, the sharper will be the angle re- 
quired ; while for larger diameters and thinner plates the 
edges will require to be planed more nearly square. 

Bending oj Plates.-—Care should be taken to see that the 
sweep of the plate is carried to the very extremity in the 
bending rolls, so as not to require the ends setting to 
the curve with hammers ; there are plenty of bending rolls 
which allow of this being done when res handled. 
Unfortunately it is not always done, and the plate is often 
hurried through the rolls, and is even bent to the full 
sweep at one operation, which is somewhat barbarous and 
should never be allowed. Z 

Drilling.—The plates after bending pass on to the drill- 
ing machine. In order to hold them in position without 
anumber of tack holes, inside and outside angle rings 
are sometimes employed, with a number of set screws in 
each, by which the plates are held in a circular form; but 
whether they are really drawn up metal to metal as tight 
as they should be is to the writer doubtful. His own 
idea of really good tight work is to drill first a number of 
small tack holes, say § in. in diameter and about 3 ft. 
apart along the longitudinal and the circular joints alike, 
and to drill the joint holes with 3 in. draw, so that when 
bolting up in readiness for the drilling machine a drift 
can be inserted and the plates drawn up and bolted 
metal to metal, thus insuring good work ; the §-in. holes 
can easily be drilled out finally to the proper size after 
the bolts have been taken out. By following this plan no 
extra time or labour is involved, but rather a saving of 
time is effected over other plans which are sometimes 
adopted. No doubt the use of the drift may be objected 
to; but in the writer’s opinion it is in many cases essen- 
tially necessary to use it, if good work is required. In 
most boiler works it is denied that any use is made of the 
drift ; but where is there a works without it ? and although 
no toolis more misused, yet, when properly used as above 
described, what tool will do so much good work ? With the 
material of which the best boilers are now made there 
seems no reason why the judicious use of the drift should 
be at all feared. If a!2-in. strip will stand a j-in. hole 
drifting to 1} in. in diameter without apparent distress, 
as so often shown, surely the drift may be trusted for 
drawing the work together. Not long ce the closing 
of a works from which the best class of boilers had been 
turned out, the tools sold were found to include no less 
than 10 cwt. of steel drifts that had been in use in the 
boiler shop. Itis only in the hands of inferior workmen, 
and with inferior material, that the drift is said to be 
worse than useless ; but it only exposes that which should 
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not exist, and in this ccnnection therefore it has an un- | 
merited bad name. | 


stracted the heat from it; while a slack or dirty rivet 
ly closed will remain hot for a considerable time. 


After drilling, the plates should be taken asunder, and | This will be seen at once by watching a good riveting 


the holes cleared of the burr left by the drills. With a, 
proper tool this is not a difficult task ; but it is important 


that it should be done, and in the writer’s opinion the | 
holes should even be slightly countersunk round the outer | 
edge in order further to strengthen the rivetting, espe- | 
i It is when the) 
plates are taken asunder that it can be discovered whether | 


cially where the rivets are in tension. 


or not they have been drawn tightly together, metal to 
metal. If they have been put together as already sug- 
gested, no burr whatever will be seen between the plates, 
and no trace of slackness will be visible when they are 
again put together for riveting up. 

Riveting.—The proper diameter of the rivets will be 
influenced by the thickness of plate through which they 
pass. In the pitch, not only strength but steam-tight- 
ness must be considered ; occasionally therefore the adop- 
tion of the strongest pitch is precluded on account of 
steam tightness, though the writer believes that wider 
and stronger pitches than at present used may be adopted 
without fear of leakage, particularly when steel rivets are 
employed, put in properly heated, and well closed into 
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the holes. When rivets are thrown into the rivet furnace 
by the ful, and then brought out by the shovelful, 
often thickly coated with oxide and slag, it is next to 
impossible to make good work. There seems no reason 
why the rivets should not be heated to a bright red heat, 
brought out singly, and each rivet passed through a fine 
spray of water, which would immediately chill any oxide 
or slag and cause it to shell off, without in any way affect- 
ing the rivet itself ; and then a perfectly clean rivet would 
be put in a perfectly clean hole. The difference in the 
quality of the work will be readily seen by closing a dirty 
rivet and also a clean one, and then cutting them open 
through the centre, and polishing them; in the former 
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| welded, being bent and 
| thick are butt-welded, with a V piece let into the channel 


machine, and then watching a set of hand riveters who 
seem to be giving more attention to the appearance 
of the rivet than to its usefulness and purpose. When 
engaged in piece-work on girders, it is astonishing 
how expeditiously the men can get through riveting, 
ea when snap riveting. A few light blows 
rom the hammer panes are sutticient to form a rough 
head, and then half a dozen blows on the snap finish 
the rivet while it is still at a bright red heat; but the 
body of the rivet has never thickened in the hole, simply 
because the light blows have not had any effect ex- 
cept just at the point where the snap head is formed. 
What is wanted is that the rivet should be well forced 
into the hole, either by a steady pressure from a machine, 
or by a succession of good blows fair on the end of the 
rivet ; and the size or shape of head _ thus formed is only 
a secondary consideration. The ends of all rivets should 
be perfectly flat, or they cannot well be driven home; 
for a bevel end will tend to divert the blow somewhat, and 
to bend the rivet itself, after which it can scarcely be ex- 
pected to be made a good job. On this account it is not 
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advisable to allow rivets to be used which have been too 
long and have been cut. ; 
Flues.—Most of the points already considered with 
respect to thinning of corners, drilling of holes, and 
rivetting, will apply equally to the construction of the 
two flue-tubes. he form of the flue will of course be 
circular, obtained by bending the plates to shape, and 
welding the longitudinal seam, if it can be called a seam. 
Before bending the edges must be prepared for the smith 
by planing to a suitable angle, either for lap or for 
butt welding. All plates 4% in. thick and under are lap- 
lapped over. Those over 7 in. 


case a film of oxide, sometimes ,’; in. thick, will be ob- | formed by the bevelled edges of the plate. When steel 


served surrounding the rivet, while with the clean rivet 
the joint will scarcely be discernible. The use of clean 
rivets may perhaps entail a little more labour and care, 
but it would prove worth all the trouble. It is desirable 
that all joint rivets which pass through an extra thickness 
of plate should be slightly larger in diameter than the 
seam rivets. For instance, in om plate }j-in. rivets are 
often used, which have to pass through 1 in. thickness of 
material and to draw two plates together ; it seems there- 
fore not unreasonable that three thicknesses of 4-in plate 
should have {-in. rivets, in order to make an equally good 
joint. No doubt an objection will be felt to reducing the 
overlap thereby ; but in a joint the grip of the rivet is of 
more importance than the width of the overlap, while the 
gain would be about 15.9 per cent. in favour of the rivet 
section, against a loss of only about 3.8 per cent. in the 
overlap section. 

_ Too much care cannot be exercised in seeing that the 
riveting is well done, both at the machine and by hand. 
It the rivets are not well closed in the hole, the previous 
attention to their size and cleanliness will be so much 
time wasted. To close a rivet well inits hole, it must be 
neither too hot, nor too slack in the hole, or else it will 
bend before it will thicken ; and then it is impossible to 
fill the hole, however powerful the machine may be. The 
compression which acts on the rivet should not come 
upon it too suddenly, nor be of too short duration; but 
should rather be slow, so as not to leave the closed rivet 
at too high a temperature. Perhaps the best means of 
judging good sound riveting is to stand by when it is 
being done, and to notice how long the rivet remains hot. 
When a clean rivet is well closed in tight, it will go black 


, along the whole 
| When the rings of plates are welded under the steam 


plates are used, they are planed at the edges, heated to a 


| dull red for bending, and leave the rolls ready for the 


smith without further preparation. 

Welding.—For heen ong fires are used, Figs. 8 and 9, 
with a pair of long parallel tuyeres, each containing a row 
of small blast ams, so that a full heat may be obtained 

ength of the seam at once if required. 


hammer, five heats are often found sufficient to finish a 
ring of plate 3 ft. Gin. wide. After welding, every ring 
should be carefully heated to a dull red along the weld, 
and be allowed to cool slowly, so as to anneal the portions 
that have been hammered, and thus set free any internal 
strains set up in the welding. 

Circular Joints.—For the circular joints connecting 
the several rings of plates forming the flue, the ordinary 
lap-jointed seam is far too weak for the high pressures 
now in use, and may therefore at once be discarded. The 
seam most generally adopted is the Adamson flanged 
joint, Fig. 10; but few even of the best makers seem to 
bestow as much care on it as was done by the originator 
himself. The radius of the flanging is generally less than 
desirable ; and the liner ring of soft iron is not always of 
the proper shape. The liner should be of such a section 
before bending as will insure both faces of the ring bein 
perfectly parallel after bending, so as to secure a g 
joint ; and for this joint steel rivets are most advisable, 
because they are under a tensile strain alone. Among the 
strengthening seams that are in use, there is one known 
as the Bowling or Bolton hoop, Fig. 11, which perhaps 
for most purposes is a better seam than the Adamson 





flanged joint. The hoop should be put on hot, but should 


immediately, showing that the colder metal from the hole | not be shrunk on the flue rings too tight, only ti 


has come in direct contact with the rivet and has ab- | enough to bring the hoop an 


ght 
rings together metal to 


metal. If put on too tight, there is not only a difficulty 
in removing the hoop after drilling, but there is a pro- 
bability that in the flue rings grooving or channelling will 
set in round the edges of the hoop, as shown in Fig. 11, 
after the boiler has been at work a short time. Like the 
shell, the rings forming the flues should be put together 
blank, or with a few tack or guide holes, and then drilled 
in position, all burrs being removed before the insertion 
of the rivets ; and the same care should be exercised as in 
shell riveting. ‘ 

The strength of flues, spacing of hoops, &c., may gene- 
rally be left with the maker, notwithstanding that he 
often follows custom rather than science; but since the 
—— custom of making flues with a strengthening 

oop or flange to each seam gives an excess of strength, 
the usual practice allows an ample margin of safety. 
When, however, flues are occasionally made without 
strengthening hoops or flanges of any kind, owing to the 
want of suitable machinery for doing the best work, a 
watchful eye is needed to supervise the construction not 
only of the flues but of the boiler as a whole. 

Caulking.—After the shell and flues have left the rivet- 
ing machines, the next process is the caulking of seams 
and joints, which deserves more attention than is occa- 
sionally bestowed upon it. In some shops a number of 
youths are employed, into whose hands the caulking tools 
are put without any instructions as to their proper use. 
When this mistake is made, they are sure to do more 
harm than good, increasing the tendency to leakage, and 
renderiog it almost impossible for pen Bs man to make 
the work good afterwards; and they may nick the plate 
in such a manner as to lead to a serious fracture. In the 
best shops a foreman riveter is employed to see that the 
caulking is properly done, and to instruct those who have 
not previously been taught how to do it. All the tools 
used for caulking should be ground to one uniform bevel, 
excepting only for special or corner work. When the 
plate edges are planed to the proper angle, it is easy for a 
practised eye to detect any irregular work. Caulking 
never strengthens a seam, but often weakens or damages 
it ; and before long the writer believes that seams will be 
made tight without caulking by hand tools, and that this 
will be accomplished either mechanically by abrasion, 
such as that produced by the friction of the edge of a 
revolving disc pressed hard against the edge of the plate, 
or else by the use of paint or cement. 

End Plates.—The shell and flues having been caulked 
are ready for being ley together, and for the ends to be 
marked off. In building = shell or fine, say 30 ft. long, 
however carefully done, there is always a tendency to 
creep, so as to be ; in. or 4 in. longer or shorter than in- 
tended. This difference must, therefore, be made up in 
such a manner that the end plates shall be quite flat, 
without the slightest straining ; for any strain existing in 
the boiler while at rest would certainly be increased when 
at work. Fortunately the best methods of connecting the 
end plates to the shell and flues are such as will accom- 
modate any little difference there may be in length 
between shell and flues, the front end being secured to 
an outside angle ring, while the back end is flanged and 
fitted inside the shell. The flues having been run in, the 
front end plate is bolted up first, the back ends being left 
quite free. The back end plate is next put in place, and 
its flange is forced into the shell until the plate itself is 
close up to the flue ends; the holes in the flange are then 
marked with a centre punch, and the end so centred is 
taken down and drilled ; after which all will go together, 
and can be bolted up and riveted without producing the 
slightest pull on any part, every portion being left in a 
state of rest. 

As the end plates are flat they require more care than 
any other part, in order toinsure that they shall be of the 
proper thickness and efficiently stayed without rendering 
them too rigid. Expansion and contraction are ever in 
operation, and being uncontrollable must be accommo- 
dated ; and how to do this has been a problem solved only 
by patient practice and observation. Were it not 
for these uncontrollable forces, it would be an easy 
matter to make end plates sufficiently strong not to 
require stays of any description, while even light end 
plates could be so eer as to resist almost any pressure. 
As it is, however, if the end pene of a boiler are not pro- 

rly designed, their strength rapidly becomes weakness. 
They must be sufficiently pliant to yield to the varying 
expansion and contraction, without failing under steam 

ressure ; and practice has shown that, in well-constructed 
Toomehins boilers, end plates 4 iv. to»; in. thick, when 
properly secured to the shell and flues and properly 
stayed, may be used with safety for pressures up to 
100 lb. per square inch. The manner of securing the 
front end plate to the shell is by an outside angie-ring, 
single or pm rivetted as the case may require; this 
arrangement admits of good sound work, is always acces- 
sible, looks well, and allows a breathing space at the 
sides of the flues to accommodate their expansion and 
contraction. A similar arrangement at the back end, 
however, instead of the expensive flanged end, is not 
suitable, because the working conditions are entirely 
different. The breathing space at the back end, to accom- 
modate the expansion and contraction of the flues, can 
be gained by reducing the diameter of each flue at the 
back end ; and this practice is now generally followed, 
because it not only serves the above purpose, but also 
enables a man inside the boiler to pass from the top side 
of the flues to the bottom without coming outside. 

For the attachment of the flues to the end plates the 
angle-ring connection, shown in Fig. 12, is perhaps the 
oldest and still the best connection. Many devices have 
been tried to supersede it. When the end of the flue was 
flanged, as shown in Fig. 13, the root of the flange was 
found too weak to bear the strains arising from expan- 
sion and contraction, and it soon grooved and fractured. 





In order to strengthen the flange an additional plate was 
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riveted on, as shown in Fig. 14, and was flanged with 
the flue plate, so that at the flange there were two thick- 
nesses of material. At first sight this seems a neat and 
efficient piece of work ; buton many occasions it has been 
found that the extra plate has not strengthened the flue 
plate, for the flange of the latter has been found to groove 
through, and the extra plate has simply concealed what 
it was intended to remedy. Although this plan is still 
sometimes followed, several works in which it had been 
adopted have returned to the old style, and use angle 
rings, which are not only strong but easily made and re- 
paired. The connection of the flues to the end plates is 
the same at the back as at the front end. 

Gusset Stays.—In regard to the ition and mode of 
attachment of gussets, it will readily be admitted that 
the most uniform distribution of the load will be the best. 
The attachments to the shell will therefore be on the first 
and second rings of the shell alternately, with gusset 
plates between double angles, so that the rivet will be 
subject to a double shearing strain ; and the anglesshould 
be arranged sufficiently close together to have a fair grip 
on the guaset plate. Owing to the flue attachments, and 
the expansion and contraction of the flues, it isnot so easy 
a matter to distribute the load on the front end plate as 
would at first sight appear. The end plate is circular, and 
if it were not for the furnace openings all the gussets 
could radiate from the centre, as shown in Fig. 15; but it 
is found in practice that in order to give a good distribu- 
tion the intermediate and outer gussets must radiate from 

voints below the centre of the end plate, as shown in 

‘ig. 16. This arrangement evidently interferes with the 
free use of the ordinary angles, which invariably come to 
the boiler works as right angles. For the centre gusset 
radiating from the centre of the end plate, this is the 
correct form; but for those radiating from any other 
point, either the gusset plates themselves must be bent, as 
shown in Fig. 17, or else the angles must be altered to a 
suitable shape, as shown in Figs. 18 and 19. The bend- 
ing of the plates is not advisable, seeing that a stay sub- 
ject to a tensile strain should always be in a straight line. 
it is, therefore, important that the gusset plates should 
be straight, and that the angles should be altered to a 
suitable shape; the latter, however, is not an easy task, 
unless special machinery is used. As boilers of different 
diameters have the gussets radiating from ditferent points, 
the angle of inabeed will vary accordingly; and, 
therefore, the general custom is to knock the angle to a 
suitable bevel ; a piece of work which is rarely satisfac- 
tory, but as it is in a position somewhat inaccessible it is 
often allowed to pass, while if it were more visible it 
would certainly be condemned. In _ bevelling these 
angles, the flange is, indeed, brought to the proper 
bevel; but the root of the angle is the same as at 
first, leaving an ugly section, and one not at all likely 
to have a good grip on the plate, as shown in lig. 18. 
If this is to be altered, then the only way in which it 
can be done efficiently is either by blocking the angles 
or by re-rolling them, as shown in Fig. 19. Either pro- 
cess would no doubt entail a considerably greater first 
cost in plant; but as only a trifling expense in mainte- 
nance would be entailed, it appears to the writer that the 
improvement effected would be well worth the cost. It 
is of course advisable to have all gusset angles made of 
mild steel, so as not to be seouided with the reedy frac- 
tures so often found in angle iron and iron bars of similar 
section. 

Longitudinal Bolt Stays.—When the end plates are well 
supported by gussets, longitudinal bolt stays are con- 
sidered by the writer to be unnecessary. When the re- 

uired support can be given to each end plate indepen- 
d ently of the other, as it is by gussets, it is not advisable 
to tie the two end plates together by rigid tension bars, 
such as the longitudinal stays often are. Ifthe shell were 
weak in’a longitudinal direction, then the support afforded 
by longitudinal bolt stays would be useful; but seeing 
that there is already an excess of strength in the shell 
longitudinally, the rigid bolts are worse than useless, 
inasmuch as they interfere not only with the accessibilit 
of the interior, but also with the application of po | 
fittings as the low-water safety valve, and what is most 
important, with the expansion and contraction of the 
flues and shell. Whenever these bolt stays are applied 
as a secondary support, they should be left slack enough 
to allow of the boiler attaining its maximum length b 
expansion before they are tight ; and a good rule of et 
is to allow them to sag downwards, say 4 in., when cold. 
A loose hanger should be added to carry the weight of 
the stays, so that in case of transit the vibration shall not 
be likely to break them, as has many times been the case. 
Where there are no gussets, then longitudinal stays serve 
quite another purpose; and in many cases where they 
have been used in cylindrical boilers externally fired, 
they have served a good purpose, when seam rents have 
occurred, in keeping the parts together; and although 
they have not prevented an explosicn, they have reduced 
the extent of fous to narrower liriits. 

Seeing that all the rivets holding the front end plate, 
and many of those at the back end, are subject toa tensile 
strain, it is advisable that as many of them as possible 
should be rivetted by machine, as hand work does not 
compare favourably with good machine work. Moreover 
countersinking the holes tends to strengthen the gusset- 
stay rivets. 

Mounting Blocks or Stand-Pipes.—These are now gene- 
rally made of wrought iron or mild steel, and by two 
different processes. In some cases they are made of 
angles of special section; in others they are made of 
ordinary plate cut to shape, flanged at both ends, and 
the top flange strengthened by having a plate or washer 
welded to it. The latter peste appears preferable to the 
use of angles, because with angles it is not an easy matter 


to bring to shape a heavy section of material, such as is 
required, without the risk of making an unsound weld, 








Cast-steel stand - pipes are occasionally used ; but the 
writer is not favourably impressed with these, having 
seen more than one flange broken in bedding to the plate; 
moreover, they are sometimes found to be so porous as 
to give much trouble in leakage. For the manhole 
mouthpiece probably the best fitting is the raised wrought- 
iron or mild-steel mouthpiece, double rivetted to the 
shell with rivets not too close in pitch, and with a doubling 
plate or compensating ring on the underside, as shown 
in Fig. 20. For size of opening it is found that 1 ft. 
44 in. in diameter is sufficiently large to admit any ordi- 
nary man to pass through, or any of the internal fittings 
used in the boiler. The manhole cover should also be of 





wrought iron or mild steel, of not too heavy a section, 


| the steam blown out 3; the boiler being warm will soon get 


dry for the men to caulk the leaky parts, which when dry 
are made good with about half the trouble entailed in 
caulking a wet seam ; in fact, it is often impossibleto caulk 
a joint tight with a layer of water between the plates. 
After caulking the visible leakages, every fitting intended 
to be used when in working trim should be placed in 
position, the boiler filled with cold water, and tested by 
slowly increasing the pressure until the working pressure 
is reached, when a general survey should be made of all 
parts of the shell and the inside of the flues ; any leak- 
ages should be marked, the pressure released, and all 
weeps caulked. Then should follow the final test, which 
may be arranged either with the fittings in position or 






















































say, lin. thick, cambered 2 in., and secured by sixteen 


bolts of 1 in. diameter. Such a manhole and cover have 
been tested by water pressure to 1000 lb. per square inch, 
without the slightest sign of distress. A light cover is 
more easily handled and jointed than a heavier one; and 
with a good number of bolts, the failure of any bolt, or 
the oversight of one not being screwed up tight, is of 
less importance than if only a dozen bolts were used of 
14 in. diameter, as is often the case at present. 
Hydraulic Testing.—The final 4 through which the 
boiler has to pass before leaving the maker’s works is 
perhaps the most important, though not always so re- 
rded. It has often been argued that the hydraulic test 
is of little use ; in this view however the writer does not 
entirely agree, for although the Lancashire boiler is of 
such a form that the strength of every part may be ascer- 
tained with a fair amount of accuracy, still the hydraulic 
test has before now revealed defects which would other- 
wise have escaped notice. For instance, the gussets may 
to outward appearance be good and firm, and yet may be 
fractured through the line of rivets; and the same might 
be the case with the bottom flange of themanhole. Many 
nts may be overlooked by the workman; and even the 
oreman cannot be expected to see every little detail. For 
testing a boiler the writer’s recommendation is to proceed 
as follows: after making all joints good, connect a small 
steam pipe, and turn steam into the boiler until there is 
a pressure of 3 lb. or 4 1b. per square inch, when any 
leakages at places not snenllly caulked or at loose rivets 
can readily be found, These can then be chalked, and 








with blank flanges on the stand-pipes ; and the required 
pressure should be provided for by properly loading the 
safety valves, 

Here it has to be decided what is the proper test pres- 
sure to apply. Testing the boiler to ascertain its fullest 
strength would mean testing it to destruction; and even 
before this extreme was reached the boiler would be 
seriously injured. There is, therefore, what seems a great 
difference of opinion among engineers as to the proper 
limit of test pressure, which has been variously given at 
from one and half times to twice the working pressure, 
but a closer consideration goes to show that there is not 
a great difference after all. For those who go in for a 
high test pressure go in also for a high factor of safety ; 
and those who advise a moderate test pressure require 
only a moderate factor. For instance, a test of double 
the working pressure with a factor of six is about equiva- 
lent to a test of one and a half times the working pres- 
sure with a factor of four and a half; in each case the 
test pressure amounts to one-third of the assumed burst- 
ing or collapsing pressure, and is a test that may safely 
be applied to most materials in engineering. The safest 
plan therefore appears to be to arrive at the bursting and 
collapsing pressures by careful calculation, and then to 
adopt a test pressure accordingly. 

For the final test the boiler should be again filled 
with water, and all parts carefully gauged when at 
rest. The flues should be gauged both horizontally 
and _ vertically ; and a es way of doing this is to 
fix light battens across, the lighter the better, just tight 
enough to hold themselves in position at right angles to 
each other; when under test, any deviation from the 
original form will at once show itself by bending one 
batten and allowing the other to fall out ; the amount of 
deflection can then be easily measured. The flat irre- 
gular surfaces of the end plates, however, are the most 
important, and should be carefully lined off, and light 
strings stretched tight across at, say, 1 in. distance from 
the plate; then by inserting a taper gauge or wedge 
between the string and the end plate the slighest trace of 
yielding can be discovered, measured, and recorded. 
After seeing that all is in readiness, the pressure may be 
applied up to the working limit, at which all parts should 
be carefully gauged and noted. Should there be no yield- 
ing of importance, then the pressure may be increased up 
to the test limit by gradual increments of 10 lb. or 15 lb., 
a sharp watch being kept on all sides at each increment. 
When the ultimate limit is reached, a strict examination 
should be made of all parts, and accurate gaugings 
taken ; these will generally occupy about half an hour, 
during which time the pump should not used, in 
order that any fall of pressure may then be seen. If the 
pressure has been maintained within 1 lb. or 2 lb. during 
this time, it may then be released, and gaugings again 
taken, and compared with the original gaugings taken 
before the pressure was applied, when any permanent set 
or deflection will be at once apparent. If so far satisfac- 
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tory, the water may be run out ; and a careful examina- 
tion of all internal parts should be made, particularly of 
the gussets, and of all rivets that are in tension, as these 
do occasionally go wrong, especially in inferior work or 
with indifferent material. 

If all parts have been found to stand the testing satis- 
factorily, the boiler may be pronounced quite equal to the 
requirements. If when forwarded to its destination it 
should happen to have been subjected to unusually rough 
treatment during transit, it is a good plan to have it 
placed over its seating ready for building in, and then 
to fill it with cold water, when any of the seams that may 
have been shaken can be re-caulked ; but. there is no neces- 
sity for any further test. 

Wherever the views set forth in the present paper are 
thoroughly carried out in practice, therecan beno Son that 
the trouble and cost involved in giving effect to them are 
judicious ; and the user can rest assured that he has a 
boiler which will reflect credit on the maker, and if well 
kept, will give entire satisfaction to himself. 





BOILER EXPLOSION AT FALMOUTH. 

A ¥ORMAL investigation occupying three days has been 
conducted by the Board of Trade at the Town Hall, Fal- 
mouth, with regard to the circumstances and cause of a 
boiler explosion which occurred on board the wrecked 
ship Bay of Panama in Falmouth Bay on Wednesday, 
August 5. The proceedings were conducted by Mr. 
Howard Smith, barrister-at-law, and Mr. J. H. Hallett, 

.E. Mr. K. E. K. Gough represented the Board of 
Trade; Mr. Johnson, solicitor, Liverpool, appeared for 
Captain Pearce, stevedore of that city, the owner of the 
holler, and Mr. Jenkins, solicitor, Falmouth, for Messrs. 
Anderson and Baker, salvors—who had hired the boiler 
from Captain Pearce—and also for Mr. Rusden, their 
engineer. Mr. Howard Goulty, solicitor, Manchester, 
watched the case on behalf of the Manchester Steam 
Users’ Association, by whom the boiler had been in- 
spected and guaranteed. 

Before describing the boiler it may be well to state that 
during the blizzard which occurred on the south-west 
coast in March last a sailing vessel called the Bay of 
Panama was driven ashore off Falmouth and wrecked, 
the captain and several of the crew being drowned. 
Messrs. Anderson and Baker, of Falmouth, entered into 
a contract with the underwriters to salve the cargo, which 
consisted of jute, and with this view hired from Captain 
Pearce, stevedore, Liverpool, at a cost of 12s. per day, a 
steam winch, together with the boiler, engine, and tank. 
Messrs. Anderson and Baker were to return the boiler 
and winch in good order or pay 2007. The winch arrived 
at Falmouth in April and was placed on board the wreck, 
where it was employed in raising the cargo. At about 
half-past three o’clock on the morning of Wednesday, 
August 5, the boiler exploded, and it was this explosion 
which formed the subject of the present investigation. 

The boiler was of the vertical cylindrical internally 
fired type, made in 1883 by Mr. William Bruce, of Liver- 
pool. The shell was 6 ft. 6 in. in height by 3 ft. 6 in. in 
diameter, made of iron plates # in. in thickness. The 
transverse seams were single-riveted and the longitudinal 
seams double-riveted. The internal firebox, which con- 
tained two cross water pipes, was 4 ft, 2} in. in height by 
2 ft. 11? in. in diameter, the plates being of iron, 3 in. in 
thickness. Among other fittings with which the boiler 
was equipped when worked by Captain Pearce on the 
dock quays at Liverpool, were two safety valves, each 
2 in. in diameter, one being of the open lever construc- 
tion, and loaded with a Salter’s spring balance ferruled so 
that the safe working pressure of 70 lb. could not be ex- 
ceeded, and the other a lock-up valve. The boiler was 
worked at a pressure of 65 lb. on the square inch. 

On the occurrence of the explosion the boiler was, 
doubtless, shot upwards like a rocket, but, as it was dark 
at the time, the persons engaged on board do not appear 
to have seen which way it flew. The entire boiler, how- 
ever, with the exception of some portions of the firebox 
which remained on deck, was blown into the water, 
which, near the vessel, was 30 ft. or 40 ft. deep, so that 
all trace of it was lost. On the occurrence of the explo- 
sion steam and water rushed out at the firedoor side of 
the boiler towards the bow of the vessel. Several men 
were standing at the back of the winch but were not in- 
jured. A man named Byford, however, who looked 
after another boiler which drove the ship’s winch, was so 
seriously scalded that he died shortly afterwards, while 
another man named Rusden, who had only within the 
previous few days taken the post of fireman to the ex- 
ploded boiler, was also severely scalded, but not fatally. 

An examination of the fragments left on deck led to 
the conclusion that the internal firebox had collapsed. 
The cause of the explosion, as will be seen by a 
perusal of the evidence given before the Commis- 
sioners, was excessive pressure, the lock-up safety 
valve having been removed while the boiler was 
at Falmouth, and the spring balance of the open 
lever valve having been tampered with so that the 
safe working pressure of the boiler was very much ex- 
ceeded. 

_Mr. Gough, in his opening statement, detailed at con- 
siderable length the history and general construction of 
the boiler, as well as the circumstances attending the ex- 
plosion, Captain Pearce was a stevedore in Liverpool, 
and purchased the boiler in 1884 to be used in conection 
with his business on the docks of the Mersey Board. 
According to the Dock Board regulations it was necessary 
that the boilers on that estate should be annually ex- 
amined and certified by the Manchester Steam Users’ 
Association, The boiler was duly examined from time to 
time by the inspectors of that Association, and was gua- 
ranteed in the first instance to a pressure of 80 lb. on the 

quare inch, though this was subsequently reduced to 





70 1b. The plates were slightly corroded, but at the last 
“entire ” examination in November, 1890, the deteriora- 
tion was so slight that it did not affect the bursting pres- 
sure, which was calculated at 275 lb., and the boiler was 
guaranteed to December 31, 1891, on the strength of that 
examination. Mr. Anderson hired the boiler in March 
last on the understanding that it should be returned in 
the same condition as when received, and no authority 
was given by Captain Pearce to Mr, Anderson to remove 
any of the fittings. Before being sent to Falmouth it 
was examined by Mr. Norton, Captain Pearce’s engi- 
neer, and was then in good condition. On its arrival at 
the scene of the wreck it was given into the charge of 
Mr. Rusden, an engineer of Falmouth, who deputed 
certain persons to attend to it. A fortnight afterwards 
the tauts and winch were washed overboard in a gale, 
but the boiler remained on deck and did not sustain any 
serious damage. It was subsequently sent to the works 
of Messrs. Cox and Co., engineers, Falmouth, who 
effected the slight repairs that were necessary, and it was 
then replaced on the wreck. It was cleaned out from 
time to time, and was then examined by Mr. Rusden. 
The tank fed the boiler with fresh water, though salt 
water was used at times. 

Certain allegations, Mr. Gough said, would be made to 
the effect that in May last the lock-up safety valve was 
removed, and a blank flange fitted over the opening. 
The pressure gauge was stated to be incorrect, the index 
gauge being broken at the top, thus permitting the 
pointer to pass the stop pin, and consequently to start 
on a second journey round the dial. Further, the open 
lever safety valve was in a leaky condition, and it was 
sought to remedy this by the insertion of two washers 
between the lever and the valve, and screwing down the 
lever. A week prior to the explosion Mr. Rusden 
examined the boiler and found it remarkably clean, and 
free from salty deposit. At three o’clock on the morning 
the boiler burst, Mr. Rusden noted that the pressure 
gauge registered 501b., and at a quarter past three he 
blew through the water gauge, and it showed half glass. 
About twenty-five minutes afterwards the explosion 
occurred, and was of a very violent character. The boiler 
was blown overboard, the greater portion being lost in 
the sea, though some portions remained on deck, and 
these the Court would have the opportunity of inspecting. 
A man named Byford was killed, and at the inquest held 
regarding his death the jury returned a verdict to the 
effect that he ‘‘ Died from injuries received by the un- 
accountable explosion of the boiler.” A son of Mr. 
Rusden was also seriously injured, and was still confined 
to the house in consequence. 

The first witness called by Mr. Gough was Captain 
James Pearce, whe said he employed several boilers on 
the quays at Liverpool, all of which were inspected and 

uaranteed by the Manchester Steam Users’ Association. 
The exploded boiler worked at 5lb. under the pressure 
allowed by the Association. It was inspected annually, 
and he received a guarantee, while he also received a certi- 
ficate of safety, which was lodged with the Dock Board. 
The pressure allowed the last few years had been 70 lb. 
Messrs. Anderson and Baker hired the boiler at the rate 
of 12s. a day, and they were responsible for the value of 
the boiler, which he estimated at 2007. It was in g 
condition in every respect when it left his hands, and he 
gave no authority for the removal of any of the fittings. 
y Mr. Howard Smith: He was certain the lock-up 
valve was loaded to 65 lb. when the boiler left Liverpool. 

By Mr. Jenkins: He sent no instructions as to pres- 
sure because the lock-up valve was locked at the pressure 
allowed. He did not send the key with the boiler. 

By Mr. Gough: He weighted the valve to 65 lb. and 
then locked it. The key did not go out of his possession. 

By Mr. Jenkins: The fact of the valve being loaded 
was an indication to those who received the boiler as to 
what pressure it should be worked at. The boiler had 
worked satisfactorily up to the time it was sent to Fal- 
mouth. 

By Mr. Gough: The lock-up valve was put into per- 
fect order before leaving Liverpool. 

By Mr. Howard Smith: The pressure gauge also was 
examined and put in order by Messrs. Casartelli prior to 
the boiler being sent away. 

Mr. William Heath, an inspector of the Manchester 
Steam Users’ Association, examined by Mr. Gough, said 
he had been employed by the Association 134 years, and 
had served his apprenticeship as a boilermaker. He 
gave particulars of his examinations, and of the general 
condition of the boiler, as well as a description 
of the various fittings. The firebox was slightly wasted 
by corrosion at the base, but this being local it was not 
sufficiently important to in any way affect the safety of 
the boiler at 70 1b., for which pressure he considered it 
suitable when he last examined it. 

By Mr. Gough: He did not fix the safe working pres- 
sure ; that was done by the office. 

By Mr. Hallet: He had examined many boilers be- 
longing to Captain Pearce. They were well kept, and 
— the Association made were carried out. 

r. George McDonald, inspector to the Steam Users’ 


Association, said he had served his apprenticeship with | 


Messrs. Richards, Aberdeen, and had also had some ex- 
perience as a marine engineer. He gave particulars of 
ris last examination, and said he should have had no 
hesitation in working the boiler at 70 lb. There was a 
ferrule then soldered on the spring balance of the open 
lever safety valve. The slight corrosion of the firebox 
did not affect the safety of the boiler at the pressure. 

Mr. Lavington E. Fletcher, chief engineer to the Steam 
Users’ Association, examined by Mr. Gough, referred to 
the constitution of the Association. Its object was the 
prevention of explosions, the saving of life, and the dis- 
semination of scientific information for the public good. 
The boiler came under inspection in 1884. The pressure 





was first fixed at 801]b., and subsequently it was reduced 
to 70lb. The calculated bursting pressure when the 
boiler was first guaranteed was 275 lb., and this was not 
materially reduced when the last certificate and guarantee 
were issued. Witness read extracts from the various 
reports issued by the Association to Captain Pearce, and 
stated that at the last ‘“‘entire” and steam examinations 
the boiler was quite safe at 70 lb. pressure. He gave 
particulars as to the instructions issued by the Associa- 
tion to its inspectors and the measures adopted to discover 
defects, such as wasting by corrosion, &c. 

y Mr. Johnson: Any recommendations made in the 
reports had been attended to by Captain Pearce. 

y Mr. Gough: Since the explosion the Association 
had collapsed the firebox of two vertical boilers by hy- 
draulic pressure, and, applying the results of these experi- 
ments to the case of the exploded boiler, its bursting 
pressure, calculated on the basis of the one experiment, 
would be 257 lb., and on the basis of the other it would 
be 283lb., giving a mean of 270 lb., which was very near 
to the pressure of 275 lb. estimated by the Association 
prior to the explosion. The determination of the factor 
of safety in the case of boilers under the care of the Asso- 
ciation did not rest with the inspectors, but with the office. 
The exploded boiler was tested by hydraulic pressure to 
160 lb. before the guarantee was given. 

By Mr. Hallett: The Mersey Board made it a condi- 
tion that all boilers working on their premises should be 
equipped with two safety valves, one being a lock-up 
valve. The Association, in the case of other boilers under 
its vay og. did not always insist on this. 

By Mr. Howard Smith: It would not be dangerous 
to — with one good valve unless it were tampered 
with, 

By Mr. Jenkins: The Association would not refuse to 
guarantee a boiler without a lock-up valve. It was not 
an infallible rule to require two valves, and in this case 
if there were only one valve a diameter of 2 in. would be 
sufficient. 

After corroborative evidence had been given by William 
Norton, engineer to Captain Pearce, Mr. Henry E. 
Anderson, of the firm of Anderson and Baker, the salvors 
of the Bay of Panama, was examined. He said that the 
boiler arrived at Falmouth in April, and, he thought, 
was examined by Mr. Rusden. Fie thought something 
was said about the safety valve leaking, but nothing 
about the pressure gauge being incorrect. This orders were 
that when anything went wrong it should be repaired 
regardless of cost. He did not order the lock-up valve to 
be taken off, nor a blank flange to be fitted after the boiler 
had been to Cox and Co.’s in May. He had had no com- 
oo from the men that they could not get steam enough. 

e heard after the explosion that a man named Godolphin, 
who was engineer on board the steam lighter employed in 
going to and from the wreck, had a safety valve in his 
locker, and he had made careful inquiry as to its where- 
abouts, but could not find it. 

By Mr. Gough: He had not made efforts to obtain the 
boiler by diving, as he did not know where to dive, and 
it would be useless to make the attempt, inasmuch as the 
boiler would be covered with sand and shells in twenty- 
four hours after the explosion. 

By Mr. Hallett: He appointed Mr. Rusden as general 
overlooker at a salary of 2/. per week. 

Mr. Charles Rusden deposed to having served six and 
half years’ apprenticeship to the engineering business. 
He was out of his time in 1862 and had been engaged at 
the business on and off since that time, but for some 
years he had kept the refreshment rooms at Penzance. 
He did not examine the boiler when it was first placed on 
board the Bay of Panama. An engineer named Izzard 
had charge of the boiler prior to the gale, and told wit- 
ness that when the boiler was under steam the lock-up 
valve leaked. Izzard took the valve off, and in witness's 
presence turned it upside down and poured water into it 
to show him that it leaked. He did not know that 
the valve was put on again, but did not think it 
was. The other valve was also leaking, and Izzard could 
not get more than 10 1b. of steam by the gauge. He did 
not know what became of the lock-up safety valve when 
it was removed; he had not seen it from that day to 
this. When the boiler was in his charge it was never 
worked at more than 50 Ib., and the safety valve balance 
and pressure gauges agreed. The open lever safety valve 
was, he thought, in good condition up to the time of the 
explosion. He saw the boiler shortly before it hurst, and 
the water gauge glass was half full of water, but he did 
not look at the pressure gauge. He was hurt by the 
explosion and his son also. His son had been confined to 
his bed for six weeks in consequence. He could not 
account for the explosion. 

By Mr. Goulty: He did not know what became of the 
lock-up valve when it was removed. 

Charles Williams said he had worked the boiler on the 
Bay of Panama for eight days. The lock-up valve was 
removed by Izzard after the boiler came back from 
Messrs. Cox’s. That was done about May 25. The open- 
ing in the shell was covered witha blank flange. Izzard to!d 
him that Mr. Anderson had ordered it to be taken off, as 
it was leaking. After being removed it was taken on 
board a lighter known as the ‘‘ torpedo boat.” When he 
saw it the spring balance valve had nothing amiss with 
it, but he did not see any limiting ferrule on it. Two 
small washers were put on the head of the valve after the 
boiler came from the foundry. He considered the pres- 
sure gauge incorrect, because the pointer jumped up and 
down. 

After some further evidence which our space will not 
permit us to give here, Mr. William H. Bissett, Board of 
Trade surveyor, Falmouth, deposed to having examined 
the fragments of the boiler. He presented drawings he 
had made of the tank, winch, and boiler. He observed 
no signsof overheating. The plates were of good average 
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quality, and at the thinnest part were at least 4 in. 
thick; ,°; in. was about the average. The bursting pres- 
sure of a boiler similar to the exploded one, with a 
firebox % in. thick, would be 260 lb. ; with a thickness of 
ys in. it would be 180 Ib., and }in. 1151b. He did not 
think the explosion was due to shortness of water, but to 
excessive pressure. 

Mr. George Edward Brown, engineer-surveyor to the 
Board of Trade, examined by Mr. an also considered 
that the explosion was due to a pressure considerably in 
excess of that at which it was ordinarily worked. 

Mr. Lavington E. Fletcher, recalled by Mr. Gough, 
explained the experiments which the Manchester Steam 
Users’ Association had made with reference to shortness 
of water and the overheating of furnace crowns. Mr. 
Gough read an extract from a report on the subject pub- 
lished by the Association. Mr. ag continuing his 
evidence, said, he had examined the fragments of the 
exploded boiler. They fitted together and formed part 
of the firebox, evidently the bottom part. It was im- 
portant, he said, to point out that the thinning was at 
the part which flanged outwards to the shell, and would 
not materially weaken the firebox; ¥; in. was not the 
fair average ~ Aa man The plate had lost perhaps ;: in., 
which would reduce the strength 20 lb. or 25 tb. and 
taking the bursting pressure of the boiler when new at 
275 lb., that reduction would bring it down to 250 Ib., 
which agreed very closely with the figures given by the 
two previous witnesses. The collapsing pressure at the 
time of the explosion, assuming that the plate had only 
lost ; m. from %in. in the vital part, would be 250 lb. 
This would be the cold-water collapsing pressure, but 
the boiler being under steam this pressure might be slightly 
reduced. The locality of the wasting made all the difference 
as toits effect. He did not see any trace of overheating of 
the plates, and had no fault to find with the material. The 
circumstances of the explosion certainly pointed to exces- 
sive pressure, t.e., to a pressure considerably exceeding 
70 lb. The bursting pressure of the shell would be 
about 474 lb., the material being worth 20 tons when 
new, and assuming a thickness of 3 in., with double- 
rivetted joints. 

By Mr. Howard Smith: The ordinary factor of safety 
was 4. The original pressure of 80 lb. was reduced to 
70 tb. in the case of the exploded boiler, but it was not a 
reduction specially with regard to that boiler only, inas- 
much as it was a general reduction in the case of boilers 
of the vertical class, since it was thought that up to that 
time the fireboxes of vertical boilers had been credited 
with having a greater strength than they actually pos- 
sessed. The application of stud stays through the water 
space was then api recommended. 

After some other unimportant evidence had been given 
by witnesses for Mr. Anderson as to repairs done to the 
open lever safety valve, Mr. Gough submitted the follow- 
ing questions to the judgment of the Court : 

1. Whether, when the boiler passed from Mr. Pearce’s 
custody into that of Mr. Anderson in April last, it was 
in good and proper order for a working pressure of 70 lb. ? 

2. Was a competent apo appointed by Mr. Anderson 
to examine and generally to manage the boiler? 

3. Wasthe lock-up safety valve removed, and if so 
was it removed with Mr. Anderson’s knowledge and 
consent ? 

4. Was the open lever safety valve left in good working 
order, and was the pressure gauge accurate. If so were 
the defects known to Mr. Anderson? 

5. Did Mr. Anderson take proper and sufficient mea- 
sures to insure that the boiler was thereafter worked 
under safe conditions ? 

6. In what capacity was Mr. Rusden employed ? 

7. Was the absence of the lock-up safety valve known 
to Mr. Rusden? 

8. Was the pressure gauge defective, and if so was Mr. 
Rusden aware of it? 

9, Did Mr, Rusden exereise proper supervision over the 
boiler, and did he cause the boiler and its mountings to be 
maintained in good and proper working order ? 

10. Was the boiler properly and sufficiently examined 
by Mr. Rusden about a week before the explosion, and 
were proper measures thereafter taken to vet it free 
from accumulation of salt ? 

11. Whether, having regard to the condition of the 
mountings, Mr. Rusden was justified in permitting the 
boiler to be worked at the time of and for some time pre- 
viously to the explosion ? 

12. What was the cause of the explosion ? 

13. Whether blame attaches to Mr. Anderson and Mr. 
Rusden both, or either of those gentlemen ? 

Mr. Jenkins then addressed fire Court at some length 
on behalf of Mr. Anderson and Mr. Rusden. He 
dealt with Mr. Gough’s questions seriatim, and urged 
that it must be assumed that Izzard, being a prac- 
tical man, had good reasons for removing the lock-up 
safety valve, and in considering that the remaining 2-in. 
valve was sufficient for the purpose. The lock-up valve 
was leaky and was a danger. T» remove it might have 
been an error of judgment, but it was believed to be per- 
fectly useless. He submitted that Mr. Anderson took 
sufficient and proper measures to insure the safe working 
of the boiler. Mr. Rusden and his son were constantly 
near the boiler, and it was not at all likely that either 
they or Mr. Anderson would be guilty of negligence. 
Mr. Anderson had voluntarily paid 20/. to the widow of 
Byford, and had also met the medical and funeral 
expenses, while he had promised the widow a further sum 
of 157. He was also called upon to pay other claims con- 
sequent on the exp!osion, 

{r. Gough, replying for the Board of Trade, said 
there was no doubt the boiler had been treated in an 
improper manner. There might be a reason for remov- 


ing the lock-up valve, but having, so to speak, thrown 
away what was its safety, the 


iler was worked by 





persons who were not under the direct control of a com- 
petent engineer. It was also clear that when the explo- 
sion occurred, and for some time previously, there was no 
ferrule on the spring balance to prevent the remaining 
safety valve being screwed down and _ locked fast. 
Whether by accident or design, the valve had been thus 
screwed down by the attendant, so as to render it abso- 
Iutely inoperative. The evidence indicated that the ex- 
plosion was due to the boiler being worked at a pressure 
which it was unable to withstand. It was impossible to 
say what that pressure really was, but it undoubtedly 
exceeded 70 Ib. 

Mr. Commissioner Smith then delivered judgment. 
In doing so he reviewed the history of the boiler from the 
time it was made up to the day when it exploded on 
board the Bay of Panama. He read extracts from the 
reports on examinations made from time to time by the 
inspectors of the Manchester Steam Users’ Association, 
under whose inspection and guarantee the boiler was 
»laced when in Liverpool, the Association having also to 
urnish annually a certificate of safety to the Mersey 
Docks and Harbour Board, on whose quays the boiler 
worked. In 1886 the pressure had been reduced by the 
Asssociation from 80 lb. to 70 1b. This reduction, it was 
clear from the evidence of Mr. Lavington EK. Fletcher, 
was not due to any deterioration in the boiler, but it was 
thought from certain information the Association pos- 
sessed at the time with regard to the strength of the 
fireboxes of vertical boilers, that the pressure of 80 lb. 
did not allow a sufficient margin of safety, and therefore 
it was considered advisable, as an extra precaution, 
to reduce it to 70 lb. The last “entire” examina- 
tion of the boiler (i.e, over all parts) had been 
made on November 5, 1890, when a certificate of safety, 
and a pecuniary guarantee of 1000/. were given for the 
twelve months ending December 31, 1891. The Com- 
missioners were of opinion that the boiler had been very 
thoroughly examined while in Mr. Pearce’s possession, 
and they could only wish, Mr. Smith said, that other 
boilers to which they had had their attention called at 
these formal investigations were as thoroughly and effi- 
ciently examined from time to time as this boiler was. 
Mr. Pearce deserved credit for the way in which he had 
kept the boiler up, and attended to the various reports he 
had received from the Steam Users’ Association. The 
Court was of opinion that both the safety valves, as well 
as the steam pressure gauge, were in good working order 
when they left the possession of Mr. Pearce, and also that 
the boiler was in good and proper working order for a 
pressure of 70 lb. 

The Commissioner then dealt with the history of 
the boiler after leaving Liverpool, and being tixed 
on board the wreck, down to the time when the 
winch and tank were blown overboard, and the boiler 
was sent to Messrs. Cox’s foundry for some slight repairs 
thereby rendered necessary. He also dealt fully with 
the question of the appointment of Mr. Rusden as 
superintending engineer, and his responsibility. After 
the boiler came back from the foundry steam was got up 
to 50 1b, as registered by the gauge, but it was important 
to observe that the gauge was not tested. The Court 
thought the gauge should have been tested, as it was very 
 acemngr that some internal derangement had resulted 
rom the boiler being torn from the tank in the gale, and 
that the gauge was consequently rendered inaccurate. 
It was surprising that the gauge had not been tested 
when the boiler was overhauled and put in order. 
The lock-up safety valve had been removed by 
Izzard, but it could not be found by the Board of 
Trade officials. Its disappearance was much to be 
regretted, as it led the Court to suppose that there 
was at that time an endeavour to conceal the fact 
that it had been removed from the boiler. That it was 
intended to be a permanent severance from the boiler 
there could be no question, for Williams had told the 
Commissioners that he and Izzard fitted the aperture 
with a blank flange the morning after the valve had been 
taken off. Mr. Anderson denied that he personally gave 
instructions for the removal of the valve, and in the 
absence of Izzard the Commissioners were justified in 
accepting his statement, but they were quite clear that 
Mr. Rusden knew at the time, or shortly after, that the 
valve had been taken from the boiler. They could not 
express themselves too strongly as to the action taken by 
Izzard in permanently removing the valve. If it was leak- 
ing it dead. + have been a simple matter to overhaul it and 
make it good, and they were surprised that Mr. Rus- 
den did not order it to be efficiently repaired, which, 
in their opinion, would have been very easily effected. 
It was perfectly clear to the minds of the Commis- 
sioners that the valve should never have been removed. 
The i yr of two safety valves was a good prac- 
tice, and they could not recommend it too strongly. 
The Commissioner then touched on the introduction 
of the washers and the screwing down of the spring 
balance of the lever safety valve, which was an im- 
proper thing to do. With regard to the incorrectness 
of the pressure gauge, the Court accepted the statements 
of Angel and Williams, and considered that the gauge for 
practical purposes was useless. 

The explosion, the Commissioner said, was due to 
over-pressure, and the Court was of opinion that the 
boiler was subject at the time to a pressure very con- 
siderably exceeding the pressure of 70 lb. guaranteed by 
the Manchester Steam Users’ Association. From an 
examination of the fragments of the boiler which re- 
mained, and from the evidence given during the progress 
of the inquiry, the Court was clear that there was no 
material deterioration of the plates from their original 
thickness of $ in. There was no indication of overheating, 
either from shortness of water or from the presence o 
salt in the boiler, while this had been confirmed by the 
evidence laid before the Court. 'The Commissioners were 





of opinion that the safety valve had been tampered with 
from time to time prior to the oe. but by whom 
there was no evidence to show ; while the pressure gauge 
was inaccurate. Great negligence had been shown while 
the boiler was in the possession of Mr. Anderson, while 
this opinion was strengthened by the fact that the lock-up 
—_ valve had been paces § in the way already men- 
tioned. 

The Court came to the conclusion that Rusden was 
to blame for the explosion, as it was his duty, at all 
events in the absence of Mr. Anderson, to look after 
the boiler from time to time. He did not, however, look 
after it properly, or he would have seen that a new 
pressure gauge was sadly needed, and that the safety 
valve was not acting properly. It was all-important that 
he should have ascertained beyond all doubt that the 
remaining safety valve was in good order, because he 
knew that the lock-up valve which had been applied as 
an extra precaution had been removed. Rusden had dis- 
af great recklessness in the management of this boiler, 
and he was to blame for the explosion. The Court held 
Mr. Anderson technically responsible for the defaults of 
his servants. He was also personally to blame as he had 
admitted on several occasions during the inquiry that 
when present he held himself solely responsible for all 
the plant and gear he was using in his salving operations. 
He had sadly neglected his duties, for he ought to have 
seen, if he had taken the trouble to look, the condition 
of the valve and gauge. He had neglected his duty, and 
the Court had no hesitation in finding him to blame for 
the explosion. 

On this finding of the Court Mr. Gough asked that the 
costs and expenses of the investigation should be paid by 
Mr. Rusden and Mr. Anderson. 

Mr. Jenkins addressed the Court on behalf of Mr. 
Rusden and Mr. Anderson. If there had been negligence 
it had net been wilful. They had already suffered se- 
verely. Mr. Rusden had been at great expense in conse- 
quence of his own illness and the illness of his son, while 
Mr. Anderson had already paid a considerable sum, and 
might have to pay 200/. to Captain Pearce. The costs 
would be very heavy. 

The Commissioner inquired of Mr. Gough what the 
costs of the investigatien would be. Mr. Gough replied 
that he thought they would amount to about 1751. 

The Commissioner said he would relieve Mr. Rusden 
of any payment towards the costs, but the Court must 
make an order on Mr. Anderson. The justice of the case 
would, they ay ye be met by their ordering Mr. 
Anderson to pay the sum of 70/. to the Board of rade, 
and they therefore made the necessary order. 

On the application of Mr. Johnson the Commissioners 
also an. that Captain Pearce should receive the amount 
of his expenses incurred in attending the inquiry, this 
order not to include the cost of legal assistance. 





TRRIGATION IN ARIZONA.— Yuma county in Arizona will 
shortly have a good system of irrigation in operation. 
Two canals will irrigate several thousand acres of rich 
bottom lands. 





Frencu War Materiet.—The Cail and Creus6t com- 

anies have negotiations a which are expected to 
ead to the conclusion of important contracts for war 
matériel for Turkey and Servia. 

Tuer Iron ORE Propuction OF THE UNITED Srates.--A 
recent American official report shows a remarkable in- 
crease in the production of iron ore in the United States 
during the past ten years. In 1880 the total production 
was 7,120,362 long tons, valued at 4.6 million pounds 
sterling; in 1889 it had increased to 14,518,041 tons, 
valued at 6.7 million pounds, or more than double in 
quantity and nearly half as much again in value. In 
1880 iron ore was produced in 23 of the States, and all 
these, with the exception of Indiana and Vermont, were 

roducers last year, and in addition Colorado, Idaho, 
Senastte, Montana, and Washington began during the 
ten years to yield ore, Colorado and Minnesota doing so 
to a large extent. Michigan was the largest producer last 
year, with 5,856,169 long tons, valued at 3.2 million 

unds. This represents 40.34 per cent. of the total pro- 

uction of the country, and 47.38 per cent. of the total 
value. Alabama comes second and Pennsylvania, very 
closely after, as third, the former de rs 1,570,319 tons 
and the latter 1,560,234. New York produced 1,247,737 
tons, so that 70.5 per cent. of the total production of the 
United States came from these four States. Although the 
production has doubled in the past ten years the number 
of mining establishments had decreased from 805 in 1880 
to 685 in 1889, of which only 592 were actual producers 
in that year. This curious decrease is explained by the 
growing magnitude of mining operations requiring greater 
capital, and therefore more concentration, The pro- 
ducers of a few tons, who existed in 1880, are becomin 
extinct, and the works at many mines, where the ore ha 
a small percentage of iron or a high one of Leas oon 
have been suspended or abandoned. The capital value 
of the works at iron mines of the country 1s given at 
nearly 22 millions sterling, an increase of nearly 10 
millions over 1880. Iron mining gave employment to 
38,227 persons ; the wages amounted to 3.1 million ster- 
ling ; the total prime cost of the ore mined was nearly 
5 million, or 7s. per ton won, against 9s. in 1880, showing 
the effect on the cost of production of capital and con- 
centration. The average wages of those concerned in 
the industry increased by 32.7 per cent. in the ten years, 
but this is due in some measure to the larger number of 
miners underground now, the more constant employment 


f | throughout the year, and the greater skill required. The 


average number of days worked by the miners is 247 per 
annum. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiIteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT eg SPECIFICATIONS 


UNDER THE ACTS 1888—1888. 
The number of views given in the ification Drawings is stated 
to ent toms ahr the pris @ none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
c&c., of the Communicators are given in italics. 
—_ of Se may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, aivepeed to H. Rwapsr Lack, Esq. 
The date of the advertisement of the eptance of a@ complete 
——— is, in each case, given after the abstract, wnless the 
atent has been sealed, when the date of sealing is given. 
———_ may at any time within two months from the date of 
the advertisement of the t l i ui 


of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


15,777. B. J. B. Mills, London. (7. Blein, Lyons.) 
Electric Meters. (8d. 2 Figs.) October 6, 1890.—This 
meter is designed to register in ampére-hours the intensity of an 
electric current, whatever may be its vibrations. It comprises a 
clock movement M working a commutator B, having four arms, 
which makes one revolution in an hour, a galvanometer A tra- 
versed by the current, the vertical axis of which carries a needle 
F whose curved point is moved over the upper face of the com- 
mutator B ; a counter C operated by the clock movement by gear- 
ing which works only when the needle F is in contact with one 
of the arms of the commutator B ; and two electro-magnets E and 
H, the one E putting the clock movement in operation when 
acurrent traverses the apparatus, and the other H control- 
ling the counting gear, During the rotation of the commu- 






































tator, the point of the needle encounters alternately full surfaces 
and spaces ; during the contact of the needle with the full surfaces, 
the derived current traverses the needle and passes to the terminal 
J by the wires mm, m1 passing through the electro-magnet H, which 
attracts its armature R, whose extremity acts upon the pinion S 
which receives motion from the pinion T of the clock movement 
hrough an intermediate pinion. When the point of the needle 
passes into the space between the arms of the commutator, the 
derived current is interrupted and the armature R, which is 
brought back by a spring, raises the pinion S and stops the 
motion of the counter. The commutator is divided into con- 
centrist zones, in eachof which the relation of the full surface to 
the space is proportional to the intensity of the current which 
brings the needle within this zone. (Accepted October 7, 1891). 


18,206. H. Davis and A. H. Stokes, Derby. Com- 
mutator for Dynamos. [1ld. 6 Figs.} November 12, 1890. 
—This commutator is so designed that when working in a gas- 
impregnated atmosphere, the atmosphere shall not become 
i,nited by sparking, and the commutator bars and brushes will 
be efficieutly protected from the weather, dust, &. The commu- 
tator bars are clamped between rings C, D, which bear on the 
ends of the bars and are connected together by tie-bars B. The 
commutator bars A are insulated from each other and from the 
rings C, D. The inner clamping ring C is attached to a circular 
plate Cl, which screws on to the commutator shaft M, while an 
end plate E screws on to the outer ring D and has a central open- 
ing, through which a sleeve K carrying the brushes G projects to 
the inside of the commutator ring. This end plate Eis provided 
with openings F, in which transparent material is inserted for 
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enabling the commutator and brushes to be inspected. The 
sleeve surrounds the commutator shaft M and the part outside 
the commutator ring is provided with a flange k. The brush- 
holders J are carried by and insulated from the sleeve K, which is 
pierced with holes from the brushes to the outside of the com- 
mutator ring for the passage of the leads to the brushes. The 
brushes G carried in the holders J are forced outwards by springs 
R, and are guided by a pin and slot connection K, has arms O 
which serve to regulate the lead of the brushes by adjusting arms 
within brackets P, which they engage and then securing them in 
position by clamping screws N. As the end plate E cannot be un- 
fastened while the machine is running, and as it must be secured 
to the ring D before the machine can be again run, the commu- 
tator and brushes cannot be exposed to the atmosphere while the 
motor is running, and the chance of an explosion avoided. (Ac- 
cepted October 14, 1891). 





13,627. W. B. Brain and A. J. Arnot, Melbourne. 
Alternating Current Motor. (8d. 6 Figs.) August 12, 
1891.—The motor comprises three or more spirally wound annular 
coils of wire arranged side by side, each alternate coil A being a 
fixture, and the others B revoluble. The current is led in oppo- 
site directions around the halves of the alternate coils, whose 























adjacent convolutions are approximately parallel to each other. 
A commutator Cand brushes D are employed for automatically in- 
serting the different sections of the revoluble coil Bin circuit with 
one or other of its halves, soasto insure the current flowing through 
the halves in opposite directions to that flowing through the 
corresponding halves of the fixed coils A. (Accepted October 14, 


14,379. N. M. Garland, New York, U.S.A. Arc 
Lamps. (8d. 15 Fiys.j August 25, 1891.—The base M of the 
lamp is provided with a carbon-holder D!, which supports the 
lower carbon C! in line with the upper carbon C suspended 
from acarbon feeding device D. A pair of hoods R of refractory 
material having a bore of the same diameter as the carbons C and 
C!, which is slightly diminished near the points of the carbons, so 
that the lower carbon C! will have frictional bearing against the 
inner shoulder thereof, and the upper carbon will have a like bear- 
ing against a similar shoulder of the upper cap. These caps are 
each held in place, and surrounded by perforated metallic sleeves 
H. The perforations give increased radiating effect. The upper 
sleeve H is provided with a pair of ears e to which are attached 





conducting cords a passing over pulleys P secured by standards 
to the top portion Eof the lamp, the free ends of the conducting 
cords being provided with counterbalances W of sufficient weight 
to balance the weight of the sleeve H and its cap R, while the 
lower edge H is provided with ears which in turn are connected 
by conducting cords K to the metallic base of the lamp. The 
refractory caps R absorb the heat, and at the same time prevent 
combustion affecting those portions of the carbon which are 
shielded by them, while the metallic sleeves H which surround the 
caps are connected by the conducting cords @ at the top with the 
metallic portion of the frame, and similar cords K to the metallic 
base of the frame, thereby conducting the heat to the metallic 
portions of the frame, where it is rapidly radiated. (Accepted 
October 14, 1891). 


MACHINE TOOLS, SHAFTINGS, &c. 


19,001. J. Hollingworth, Dobcross, Yorks. (G. Webb, 
Pawtucket, R.I., U.S.4.) Trimming Bolt Heads. (8d. 
3 Figs.] November 24, 1890.—On the framework A are mounted 
a stationary headstock B and cone pulleys C, having a revolving 
spindle D, to which is attached, by a universal joint F, a tube G, 
provided with a clutch a, for receiving the shank of the bolt b 
The trimming is effected by a cutter H, the bolt head being held 
fast by a cup in the end of the spindle I, which is carried by an- 
other stationary headstock J. The cupped end of the spindle I is 
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forced against the head of the bolt by a lever K pivotted at L, the 
lower end of which is depressed by a lever M, which simul- 
taneously places the cutter H against the bolt head. The two 
movements of forcing the spindle I against the head of the bolt, 
and that of placing the cutter H into contact with the bolt head, 
are effected by raising the lever M, which causes the foot N to 
press upon the lower end of lever K, the opposite end of which 
forces the spindle I against the bolt head. At the same time the 
bracket O places the cutter H against the bolt head, whereupon 
the edge is quickly trimmed. The spindle D is not stopped each 





time a bolt is changed, the universal joint F enabling the opera- 
tor to hold the tube whilst the spindle D is revolving so as to 
remove one bolt and introduce another. A plate which abuts 
against the framework A each time the lever Mis moved upward, 
is provided with a set screw c by which the forward movement of 
the cutter is determined. The bolt head and cutter are supplied 
with lubricant which is pumped from a reservoir Q into a tank R, 
such lubricant being plied i ly so long as the machine 
is at work. (Accepted October 14, 1891). 


19,002. J. Ho orth, Dobcro Yor G. 
Webb, Pawtucket, Pose Sinckinens fe ! 
Screw Threads in Nuts, (8d. 3 Figs.) November 24, 
1891.—Upor an inclined table B are mounted a number of fixed 
grooved rests D for receiving movable headstocks E from each of 
which projects a head F having a recess to receive the untapped 
nut @ which rests upon a set screw b, which insures that the hole 
of the nut is opposite the centre of the tapping spindle G. The 
spindles G are secured within a hole in horizontal spindles H caused 
to revolve by a strap passing over pulleys I. An untapped nut is 
ee into the recess of the boss F, so that it cannot revolve, but the 
eadstock E, as well as boss F, is pressed by the spring J, which 
causes it to travel towards the tapping spindles, causing the nut 

















to be fed over the screwed part of the tapping spindle. When the 
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nut arrives at the end of the screwed portion of the spindle C, the 
moving head E is caused by the spring J to push the nut on to 
the plain part of the spindle, after which the sliding head is 
drawn back by the handle K, and another untapped rut is put 
into the recess of the boss F, and so on until the + rd art of the 
spindle G is filled with tapped nuts, when the spindle is with- 
drawn to empty the nuts into a shoot in the inclined table B. 
Oilis drawn by pump N from an oil vessel M, and forced up through 
pipes O into a cup P, escap‘ng therefrom through the pipe Q, 
and falling on to the nut and spindle. The overflow lubricent 
runs down the inclined table B, passing through the pipe R and 
entering again into the reservoir M. The pump N is driven by 
strap and pulley S. (Accepted October 14, 1891). 


19,186. W.Skaife,London. Machinery for Making 
Rivets. [ls.1d. 12 Figs.) November 25, 1890.—The machine 
comprises a divided plate D D!, which serves as a holder; a shear 
blade D* for cutting blanks from a metal rod, whilst the same is 
held in and projects beyond the divided plate to form a rivet; a 
heading die G having a double movement and serving also as a 
stop against which one end of the metal rod rests, whilst the blank is 
being cut therefrom; a plunger that serves first as an abutment 
to support one erd of the blank whilst the reverse end is being 
headed, and aftcrwards as a pusher to remove the finished rivet 
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from the divided plate; and cams and levers driven through 
gearing for operating the shears, heading tool and plunger in one 
or both directions. The arrangement is such that when the 
machine is in operation and a metal rod is passed through the 
divided plate D D!, and pressed against the heading die G, the 
shear blade D* will descend and shear the rod so as to forma 
blank, and in so doing will bring the plunger E2 into a position 
in which it will act as a stop for the end of the blank ; the head- 
ing die G will be operated to form the head at the other end of 
the rivet, the heading die G will then move back, the plurger E 
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will move forward to push the finished rivet from the plate D DI, 
aud will afterwards move back into its original position, and the 
shear blade and plunger will rise to permit of the insertion of a 
fresh length of metal rod, and the heading die will move forward 
through a portion of its forward stroke and assume a position in 
which it will again act as a stop, these operations being repeated 
during the working of the hi The hine shown is ar- 
ranged to act upon two metal rodsat one time. (Accepted October 


14, 1891). 
GUNS, &c. 


17,857. O. W. Bergman, Gothenburg, Sweden. 
Breechloading Firearms, (8d. 6 Figs.) November 6, 
1890.—This invention relates to means for feeding the cartridges 
to the barrels either from a belt or from a magazine. dis the 
box, in which the mechanism is located, hinged to the gun mount- 
ing aso that access to the interior thereof can be obtained. A 
cartridge feeding screw f is supported in the box d by an axle g, 
and projects through an opening in the bottom of the box, the 
worm being so arranged that the cartridges which lie between its 
threads will be parallel with the axis of the barrel. The cartridges 
tare carried ina belt h, A bar j slides in grooves j!, j! and has a 
projection j2, in which is formed aslot j3, with which a pin k upon 
an extension k! from the barrel b engages. The slot j* is provided 
to allow the box d to be opened whatever may be the position 
of the parts. Upon the sliding bar j is a lug, in aslot in which 
engages a pin 7 on a bell-crank lever m! pivotted to the box d by 
ascrew m2, nis a plate mounted upen and capable of sliding 
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relatively to the lever a!, and is retained in position by the stud 
m2 which is passed through a slot 7! in the plate », and by a stud 
n2 formed integral with the plate and extending down through a 
slot 23 in the lever m!, and into a cam groove in the shank of the 
worm f. Upon the plate » is a stud 24 which extends into a slot 
n5 in a box d and parallel with the axis of the worm f. During 
the recoil of the barrel the sliding bar j is moved, the lever mm! 
will also be moved, the movement of the plate n permitting the 
stud 24 to travel in the groove 15, As the stud 2 enters the cam 
groove and the stud 4 travels in a straight line the worm will be 
caused to rotate, i.c., as the barrel recoils the stud n4 will move the 
distance allowed by the slot 5, and the stud m2 will travel from 
the part ol tothe part o? of the groove ov, thereby rotating the 
worm f half a revolution. When the barrel again moves forward 
the stud n2 moves from the part 02 back to the part o! of the 
groove o, thereby completing the rotation of the worm and place 
a cartridge in line with the barrel. (Accepted October 14, 1891). 


GAS ENGINES. 


19,791. L. Lobet, Brussels. Gas Engines. [¢d. 
2 Figs.) December 4, 1890.—The distributing device of the engine 
comprises a cam A, upon which moves a roller attached to a rod 
C. The rod Cis fixed to a stirrup D which moves the valve E for 
admitting the mixture to the discharge valve F, Upon the rod C 
is provided at G the axis of a pendulum H, which regulates the 
velocity of the engine. When the piston moves up, the cam A 

resents to the roller B a receding part Al, and the rod slides and 
phe upon the admission valve E, which allows the mixture to 
pass. When the piston is at the end of the stroke the roller B 
presses upon a concentric part of the cam A until it encounters a 
nose-shaped part A2, which raises it together with the rod C and 
stirrup D. The latter then moves the discharge valve, and the 
products of combustion escape into the atmosphere. As the 
engine continues to rotate the roller B passes upon a concentric 



































art of the cam and is then at rest. The pendulum H has a pro- 
ection I, which strikes against an arm J when the rod C rises to 
actuate the discharge valve, and causes the pendulum to oscillate 
more or less strongly. As the suction takes place immediately 
after the discharge, the roller descends into a recessed part of the 
cam, the rod C and pendulum also descend, the former opening 
the valve for the passage of the mixture and the latter opening the 
valve K for the passaye of the gas. If the engine operates too 
quickly the thrust of the arm J against the projection I is stronger 
and the oscillation greater, and whe the rod C descends again, 
the pendulum, not having had time to move back towards the gas 
valve, opening the valve it passes t> one side instead, and air 
only is introduced into the cylinder. A spring L, which is put 
under tension by an adjusting screw, enables the amplitude of 
the oscillations and the velocity of the engine to be regulated. 
(Accepted October 14, 1891). 


MISCELLANEOUS, 


17,253. J. Thompson, London, Apparatus fo 
Spirally Coiling Wire. (6d. 3 Figs.] October 28, 1890.- 
For making spiral springs, into a block A is fitted a har- 
dened steel bush B, and into this is fitted a hardened steel 
collar C, which revolves freely in the bush B. Inserted in this, cen- 
trally but not touching, is a steel mandrel D having a spiral groove 
cut in it of the required size and pitch to suit the wire and pitch 
that the spring is to be made of. This mandrel D is supported 
in its proper position by the bracket F into which the mandrelis 
fixed by the nut G, and this bracket is fixed on the block A by the 
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C, the small bracket I is fixed on the block A, this bracket having 
in its under surface a groove of about the same depth as the wire 
is thick and at the same angle as the spiral on the mandrel. The 
collar C has an extension to receive the pinion wheel J which is 
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fastened on the same. By a train of gearing this bush is caused 
to revolve at the same circumferential speed as the wire is forced 
into same, thus taking off the friction between the wire and bush. 
(Accepted October 14, 1891). 


19,981. H. Cotton, Hanley, Staffs. Mills for Grind- 
ing Flint, &c. (8d. 6 Figs.) December 8, 1890.—a is the 
pan, b the paved bed, c the vertical shaft, d the curved radial 
arms fixed thereto and propelling the ‘‘ runners” ¢ ; f is the “‘ slug 
iron.” The runners e are made principally of cast iron with a 
mid-feather, leaving recesses underneath so that they may be 
faced with small stones e?. Through each runner e are formed 
pipes g situated near to the inner edge of the runner and open at 
the top and bottom. About the top of the pan a is mounted an 
annular trough hk connected to the arms d or to the shaft c, so 
that it revolves therewith. A hole is made in the bottom of this 
trough h and a pipe 7 is fitted between them to conduct the 
material from the trough h into the conduit g, the bottom of the 
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trough being made with inclines h1 which cause the material to 
gravitate towards the holes, or the trough may be carried round 
with the runners ec. The material is introduced into the trough h 
with water, and passes down the pipes g in the runners e, and 
as the latter are carried round over the bed b the material 

asses Out at the bottom and becomes pulverised between the 
ace of the runners e and the bottom b of the pan a, as it passes 
from the inner edge of the runners ¢ to the outer edge, and thence 
into the annular space outside the slug iron f, whence it flows 
along the trough k into a cistern, from whence it is raised by an 
elevator J and conveyed by a shoot m back again into the trough 
h and again passes through the conduits g and under the runners 
e. (Accepted October 14, 1891), 


20,450. C. Ingrey, London. Steam Sirens. [8d. 6 
Figs.) December 15, 1890.—According to this invention the 
valve that admits steam to the sound-producing apparatus is 
actuated by a piston controlled by a valve adapted to be worked 
by hand, by which means the siren may be easily worked with 
steam at very high pressures. The valve box a is formed with two 
main chambers b and c, between which is a wall d through which 
is an opening e, one edge of which forms a seat for the admission 
valve f, which works in a guideg. At one end of the chamber 
cis a cylinder h provided with a guide ¢ through which the 
piston-rod j' of a piston j passes. The piston j is of greater area 
than the admission valve, against which the end of the piston-rod 
j' bears, and which is normally kept on its seat by the pressure 
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of the steam assisted by the spring k. A valve J allows the 
cylinder to be open to the atmosphere through the ports and 
passages mm, m'!. This valve dis normally kept upon its seat n by 
the steam pressure assisted by a spring 0, and is operated to admit 
steam tothe cylinder by a lever 11 provided with cord (111, 
Steam is conveyed to the valve / by a pipe g. The siren 7 is pro- 
vided with a spigot 7’, in the lower external part of which is a 
groove s, and the upper part of the valve box @ is provided with 
a socket a! in which the spigot can turn. Screws sl, with turned 
ends, enter the groove sand retain the siren in place whilst 
allowing it to be freely revolved. The siren can be carried from 
adistance by means of bevel gearing tt, and a groove wheel t! 
from which acord can be led to any position. To turn it by 
hand a handle v isused. (Accepted October 14, 1891). 


21,086. A. Bruggemann, Breslau, Germany. 
Steam Pump. [6d. 1 Fig.) December 27, 1890.—The steam 





screws H, H. For the purpose of guiding the wire into the collar 


pump, which is of the pulsometer class, consists of a regulator 


head K, two working chambers a and b, condenser sieves s, 
valves v%, suction valves v2, and wells g. When the steam inlet 
valve is opened, and the regulator is in the position shown, steam 
enters the head K through channel I, and fills the slide chamber, 
which is partitioned into the three compartments 2, 6, and7 by 
the slided. The compartment 2 is connected with compartment 
6 by the channel 5 and slit c, while the chamber 5 is shut off from 
the compartment 7 by the stroke check h, and connection with 
the compartment can only take place through slitc. The steam 
then enters chamber b through steam channel 3 and forces the 
liquor through a suction valve v2. When the water level has 
gone down sufficiently for the steam to penetrate into the enlarge- 
ment ¢ of the chamber }, then the working steam quickly con- 
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denses when it comes into contact with the metal sieve s. A 
sudden decrease of pressure takes place in chamber 6 and in com- 
partments 2 and 6. Over-pressure arises in compartment 7, the 
slide d is reversed, and steam channel 4 is opened to working 
chamber a, simultaneously with which valve v3 opens, allowing 
water to be sucked from well g, through opening o!, to chamber b, 
whereby condensation of steam takes place in chamber b, which 
becomes filled with liquid, air entering through opening 02 of valve 
v3, the quantity of such air being regulated by partly covering 
openings 0? with aslide ¢. When chamber 6 is filled with liquid 
again then the action for reversing slide d is repeated in the oppo- 
site order, while suction valve v2 of chamber a comes into action. 
(Accepted September 7, 1891). 


13,032. L. Debarle, Paris. Movable Weirs, [8d. 
2 Figs.) July 31, 1891.—A weir, according to this invention, 
comprises a door A capable of rotating about an axis B and joined 
by arms D with a float F, which is immersed in the water on the 
downstream side, the float having sufficient buoyancy to place 
the whole apparatus in a condition bordering on equilibrium, but 
being under the control of a windlass J, to which the float is 
attached by a cable I passing over pulley b and bl. Auxiliary 
reservoirs G, H are fsa for facilitating the manipulation of 
the weir by the windlass. The weir has a tendency to rise further 
due to the buoyancy of the float E being greater than the weight 
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of the parts and the thrust of the water on the upstream side. In 
this a the weircan be lowered and adjusted to the required 
height by means of the windlass J. This traction can be aided 
or its power reduced by causing water to enter either into the 
reservoir H or inte the reservoir G, or into both, particularly 
when it is desired, through fear of strong floods, to cause the 
weir to disappear altogether. If, when the weir is in the posi- 
tion shown, a flood should occur, or ice accumulate against the 
crest of the door, the float would yield, but equilibrium will again 
be re-established by the immersion of a portion of the auxiliary 
air reservoir G. (Accepted October 7, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 36, Bedford- 
street, Strand. 





TRANSATLANTIC Rovtes.—A uniform route across the 
Atlantic for all steamers leaving Liverpool for New York 
and another separate route for steamers leaving New 
York for Liverpool have long been regarded by the large 
steamship companies, and by all thoughtful persons inte- 
rested in the North Atlantic trade, as a pressing need of 
the time. A conference of the principal companies 
trading from Liverpool to New York has resulted in an 
agreement upon such routes, and the steamers of the 
Cunard, White Star, Inman and International, Guion, 
and National Companies will now follow them. The 
tracks being fixed by common consent, represent the 
safest courses which the combined wisdom and experience 
of the lines adopting them can suggest. It is scarcely 
necessary to reproduce the details of the route, but it may 
be stated that they do not materially affect the length of 
the passage, which will vary from 2900 miles between 
January and July to 2775 miles between July and 
January, when the North Atlantic is comparatively free 





from icebergs. 
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MANCHESTER WATER WORKS. 
(Continued from page 556.) 

Tue third and last type of aqueduct, 45 miles long, 
is adopted where it is necessary to cross valleys. 
This is done by five lines of cast-iron pipes 40 in. 
in diameter, the normal fall being 24 in. per 
mile. Only one line is being laid at present, as it 
is intended to take only 10 million gallons per day 
as a first instalment. The other lines will be laid 
as the requirements of Manchester increase. It is 
required by the Act that two short syphons in the 
Lake district shall consist of three lines of pipes, the 
first line being capable of conveying 14 million 
gallons per day, in order that the district may be 
disturbed by the works as little as possible. 
These pipes have been made 48 in. in diameter. 
The pipes vary in thickness according to the pres- 
sure they have to withstand, and the variations in 
the case of 48-in. pipes are from 1} in. to 1# in. 
South of the Lake district the pipes are 40 in. in 
diameter, as here five lines of pipes will ultimately 
be in use in carrying the full supply of 50 million 

allons per day; but from the Hulton district 
mile 854) to Prestwich the pipes are 36 in. in dia- 
meter, the reduction being made because the fall is 
increased. These vary from 1 in. to 1Zin. in thick- 
ness. In all cases the pipes are 12 ft. long. We 
give several illustrations of the largest size of pipes, 
and these show the dimensions, and here it may 
be remarked that pipes with 5-in. socket were 
used in the coal district, to allow for settlement. 
Shallow socket and double spigot pipes were used 
in other parts of the aqueduct. 

Before dealing with the jointing and bedding of 
the pipes, it may be interesting to indicate the 
method of manufacture and the care with which 
each pipe was tested as to the quality of the metal 
used. When the pipes were being cast, test 
bars, 2 in. by 1 in., were cast with the same metal, 
and were placed on supports 36 in. apart with a 
weight of 28 cwt. placed in the centre. In some 
isolated cases the bars stood a test of 34 cwt. and 
36 cwt., the majority carried 29 cwt. to 30 cwt., with 
a deflection of .30 of an inch. We append the 
results of tests of several pipes and bars cast at the 
same time as an indication of the work done. 

After the pipes were dressed and accurately cut 
to their respective lengths, the socket pipes had 
the outer rim turned to receive the wrought-iron 
hoop which was afterwards shrunk on. The pipes 
were then rolled on to a level gantry, where the 
dimensions were taken by callipers for thickness 
and by gauges for internal and external diameter. 
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8rd, pipe had spigot slightly blown. 4th, front of socket to ease 
a little ; spigotslightly blown. 5th, front of socket chipped out 
tip. out of section towards socket end. 7th, ;% out of section. 
8tb, core crushed at bottom to a distance of 16 in. up pipe, fr Oub 


























of section 4 ft. from socket. 9th and 10th pipes rejected for weak 
test bars. 
Particulars of Test Bars. 
| 
5 | Depth | Breadth | Weight | Time Breaking 
in Inches.| in Inches. in Pounds.|Occupied.,; Weight. 
| min, sec. cwt. qr. Ib. 
1 13} P | ome 3 30 | 810 8 
2 | 13} 1 | 2038 2 0/| 202 
3 2 t | 19}% 1 30 | 28 2 8 
4 2 1 19}4 30 30 2 24 
5 2 1 | 20,% | time test | 
6 | 1%} 1 20% 1 30 28 28 
7 13} 1 207% 0 30 26 018 
8 | 2 1 19}4 38 0 30 1 2 
9 | 13} 1 19}% . below 25 cwt. 
10 13} 1 20," Fe ‘a ee 





No. 5 was a time test, the weight suspended was 28 cwt., and 
the time 24 hours. The breaking weight was 31 cwt. 2 qr. 22 Ib. 
No. 1 showed dirt in compression side of bar } in. per square 
inch, with the iron rather open. No. 6, dirt in compression side of 
bar, in. per square inch. No. 7 shot at angle in tension .’, in. 
to the square inch. No. 9, showed minute defect at angle in 
tension, shot and dirt in compression side of bar=,%, in. to the 
square inch ; and No. 10 showed dirt at side in tension = } in. 
to the square inch. 





The pipes were then rolled to a machine and tested 
with creosote oil. When under pressure the pipes 
were struck with hammers to distinguish any de- 
fects that might exist. In the case of the 48-in. 
diameter pipes the pressure was 65 lb. for 14 in. 
thickness and 1084 lb. for 12 in. thickness. Pipes 
40 in. and 36 in. in diameter were subjected to a 
pressure varying from 108% lb. on lin. thick pipes to 
238? Ib. on 1} in. pipes. As soon as the hammer- 
ing was finished the inspector thoroughly examined 
the pipe to ascertain if there was any leakage, and 
it was then passed forward to receive the hoop, 
which was shrunk on, and to be coated with Dr. 
Angus Smith’s patent solution. A complete 
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SECTIONS OF PIPE JOINTS, COLLARS, AND BEVELS. 


record of the behaviour of each pipe is kept, each 
having a separate number, and to this is subse- 
quently added the position of the pipe on the line 
of aqueduct, and the time taken to run the joints 
with lead. We give some of the results of the tests 
of the pipes to show how thoroughly the work was 
done. These pipes were specified to be of 40 in. 
internal diameter, the metal was to be 1 in. thick, 
and the weight 47 cwt. 1 qr. 9lb. The maximum 
weight was 47 cwt. 3 qr. 61b., and the minimum 
46 ewt. 3 qr. 12 lb., the mean being 47 cwt. 1 qr. 9 Ib. 

Three methods of joining the pipes were adopted 
—by shallow sockets, by deep sockets, and double 
spigot pipes with collars. (Figs. 81, 82 and 83.) Shal- 
low sockets were deemed sufficient where the pipe 
line is in sloping ground and free from any danger 
from settlement. The depth of the socket in such 
cases was 3} in. Sockets 5 in. deep have been used 
in sloping ground and where there was the contin- 
gency of settlement. Through the more level 
ground double spigot pipes have been used with 
collars 6 in. wide, while through the coal dis- 
trict the collars are from 8 in. to 12 in. wide. In 





every case the joints were run full with lead, no 
yarn being used, and they were caulked in the 
usual way. Instead of the yarn packing a steel 
spring ring was placed inside to prevent the lead 
running into the inside of the pipe, the ring of 
course being afterwards removed. The time of 
running the joints was taken in all cases. As 
will be seen from our illustration (Figs. 81 and 
82), the sockets are designed to prevent the lead 
blowing out. 

For turning angles on plan or section cast-iron 
bevels are used of five different angles. With 
combinations of these all the angles can be turned. 
When there are a series of bevels used, as for in- 
stance for turning a 30 deg. angle using three 
10 deg. bevels, intermediate short lengths of piping 
are placed between them. The bevels, as will be 
seen from Fig. 85, are made of thicker metal 
than the pipes, and they are generally bedded in 
concrete. 

Glancing over the profile, part of which was 
given on pages 564, 555 ante, and the remainder 
on pages 616 and 617 in this week’s issue, the 
reader may follow us in our reference to the 
more important syphons on the aqueduct, and 
to the special requirements regarding the bedding 
and support of the pipes. In the Lake district 
there are four syphons. That across the Trout- 
beck (mile 11), is 900 yards long, the lower por- 
tion being very steep. Here, as in some of the 
other syphons, cast-iron rings 6 in. wide are 
placed round the pipes against the sockets, and 
they are surrounded with concrete, which is 
dropped in situ into the rock trench, so that the 
rugged sides and bottom form a key for the con- 
crete, and the ring takes up the thrust of the pipe. 
Stockgill syphon, near mile 8, is 549 yards long, 
In a few special cases where the pipe goes under 
the beds of broad streams, as at the River Kent, 
(mile 16) the pipe is surrounded with concrete, 
but the joints are covered with ashlar stones, 
so that inspection can be made of the condi- 
tion of the joint in the event of a leakage. There 
are, however, a large number of small streams 
where the width is not more than the length of the 
pipe. In the Lake district, too, the pipe is carried 
over streams on a one-span bridge, but we defer 
further reference to this and all other bridges. 
The Mint syphon extends for a length of 5767 
yards—from 184 to 21? miles—and it crosses the 
rivers Sprint and Mint, and the London and 
North-Western main line. A trench had to be 
excavated for the pipes, and where it exceeded 12 ft. 
in depth the pipes were surrounded with concrete 
of 8 to 1, extending 12 in. above the top of 
the pipes. At the Beehive syphon, which is 
5230 yards long, extending from mile 233, there is 
the deepest trench on the pipe line, and it is 120 
yards long. 

The Lune syphon, while not the longest, being 
4813 yards, has one of the steepest inclinations, 
which is immediately north of the Lune Bridge, 
and is indicated on the profile (Fig. 44, on page 
616). A considerable length of the pipes is laid 
on a steep inclination, and where the piping crosses 
the flat land in the valley the pressure is equal to 
about 425 ft. The pipes used are 1} in thick. 

Down the wooded slopes to the Artle Beck—a 
fast running stream in a valley—the pipes are also 
laid at a steep inclination. The length of pipe on 
this inclination is about 50 yards. In some lengths 
where the ground was soft, principally in peat, 
it was found necessary to drive piles to form a 
bed for the pipes, across which a timber seat was 
fixed to carry the pipe. 

For the next twenty miles, the syphons are 
short and only in the case of Grizedale at mile 
53 was the inclination very steep. The Ribble 
syphon is the longest on the whole length of 
the aqueduct, being 94 miles, from 604 mile to 70 
mile. Although the ground undulates there is no 
great incline. The aqueduct crosses the Preston 
and Longridge Railway, the Preston and Black- 
burn Railway, and the rivers Ribble and Darwen, 
and to the bridges spanning these rivers we shall 
refer later. The pipes vary in thickness from 1 in. 
to1gin. The heaviest pressure is at the bottom 
of the Ribble valley, and the pipes arel% in. thick, 
pressure being about 400 ft. At the River Darwin 
the pipes are 14 in. thick. In some cases the pipes 
rest upon concrete or masonry. At the foot of steep 
slopes they are surrounded with cement concrete 
8 to 1, which completely fills up the trench. The 
Whaves Brook syphon, at mile 71, crosses under the 
Leeds and Liverpool Canal, and the pipes will be 
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THE ELECTRIC LIGHTING AT THE NAVAL EXHIBITION. 


er 


nea 

































































self an engine-maker, it is said that there are few | and by the dynamo attendants of Messrs. Siemens, 
provincial stations in contemplation where it is not | the latter under the direction of Mr. Kingston. As 
intended to use the Willans engine. It is probable | stated above, everything worked without a hitch, 
that these figures will come as a revelation to many | even from the first day of running (when the dy- 
engineers who still look upon the high-speed | namo-room was almost pure chaos). 
engine as more or less a toy, and they can scarcely; The general arrangement of the dynamo-room is 
fail to add interest to its description. | shown in plan on page 618. The shed, shown also 
The lighting was carried out by three contractors; | in section in Fig. 2, measured about 68 ft. by 30 ft. 
Messrs. Siemens Brothers and Co., Limited, of | The space railed in for engines was about 48 ft. by 
London and Woolwich, who undertook all the 21 ft. 6 in., or a little over 1000 square feet, the 
wiring and lighting, and who supplied the switch- | remainder being reserved for the public and for the 
board and the dynamos; Messrs. Willans and | Messrs. Willans and Robinson’s office. A small 
Robinson, Limited, of Thames Ditton, who sup-| annexe at the side gave room for the switchboard 
plied the engines and their foundations, and the | and for Messrs. Siemens’ office. 
steam and exhaust pipes, and who coupled the) The engines anddynamos were arranged in two 
engines and dynamos, and erected the latter groups; the larger, occupying a space of about 
(except in one case) upon an extension of the | 30 ft. by 21 ft. 6 in., comprised the three 300 in- 
engine bedplate ; and Messrs. Davey, Paxman, | dicated horse-power sets, exhibited as representing 
and Co., of Colchester, who supplied the fine range | the latest and best type of English central station 
of locomotive boilers which supplied steam to the| practice. One of these is shown in the perspective 
lighting engines as well as to other machinery. | view, Fig. 3, and in elevation in Fig. 2. 
The dynamo-room was worked jointly by the; ‘The engine is the standard ‘TI. I. I.” size of 
engine drivers of Messrs. Willans and Robinson, | Messrs. Willans and Robinson’s list, having three 











cranks at 120 deg. apart; three low-pressure cy- 
linders 20in. in diameter; three high-pressure 
cylinders 14 in. in diameter and a 9-in. stroke. Its 
standard speed is 350 revolutions, which was 
slightly exceeded at the Exhibition. It is merely 
an extension of the ‘‘I. I.” or 200 indicated horse- 
power pattern (of which nearly 100 are said to 
be in use) by adding a third crank and line of 
cylinders ; it was first used about a year ago in the 
Bradford lighting station, where the ‘‘I. I.” size 
had been previously employed. Since then about 
a dozen have been made, including a second for 
Bradford, one for Liverpool, and several for large 
copper-depositing plants. The new station of the 
St. James’s and Pall Mall Company, in Carnaby- 
street, is laid out for ten of these engines, as 
well as some smaller ones, and the company has 
acquired the three Exhibition sets as a commence- 
ment. 

The Exhibition plant was of course non-con- 
densing, and a 7-in. exhaust pipe was taken sepa- 
rately from each engine to the atmosphere. It 
might equally well, however, have been taken to a 
condenser. The steam pressure being only 130 Ib., 
it was not worth while to make the engines triple- 
expansion, but this alteration could have been 
quickly carried out at any time, by adding three 
cylinders of 10 in. dimeter above the others. 

Steam was brought from the boiler-house by a 
9-in. main, placed outside the building, with a 
4-in, branch leading to each engine, or rather t> 
the separator with which every Willans engine is 
fitted. Each engine had but one lubricator about 
it, a sight-feed on the throttle valve set to pass the 
smallest quantity of oil which will allow it to work 
steadily ; all other oiling is done automatically by 
the splash of the cranks in the closed crank 
chamber. Each engine was given two pints of 
castor oil per week in the crank chamber, with 
which supply all the bearings and brasses were 
found to be in perfect condition at the close of the 
Exhibition. As the Willans engine is single-acting 
and has constant downward pressure on all its 
brasses, without any alternation of strain, there is 
naturally little wear, and it is not usual for them to 
require adjustment of any kind under several years’ 
running. Of course nothing of the kind was 
required during the Exhibition. 

The combined efficiency of one of these sets, as 
already stated, was found to be 84 per cent., but 
there were no appliances to enable a steam con- 
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sumption trial to be carried out. From many other 


trials at the same pressure it is known, however, 
that the weight of steam used per indicated horse- 
power per hour was about 20.5 1b., which if the 
engines were supplied with steam at 160 1lb., and 
were altered to triple-expansion, would fall to a 
fraction over 18 lb. per indicated horse-power, 
when exhausting into the atmosphere, or about 
14 lb. condensing. With 84 per cent. combined 
efficiency, it will be noticed that the consumption 
of steam per electrical horse-power in the latter 
case, would be only about 16? lb. per hour. Even 
under the Exhibition conditions — compound 
engines, non-condensing, with moderate pressure 
—it was below 2441b. These figures, of course, 
apply only to full load. 

he smaller group of engines, included one of 
““G. G.” size (two cranks) indicating 80 horse-power 
at 450 revolutions, coupled to a dynamo giving 
50 kilowatts (400 ampéres and 120 volts). This 
set, which was used for daywork, running motors 
chiefly, was shown to represent the type of com- 
bined plant of which Messrs. Willans and Robinson 
have supplied so many to the English Navy. The 
Navy conditions, however, for this size of engine, 
are 400 ampbres, 80 volts only, 400 revolutions, 
and 90 lb. or 100 1b, steam pressure ; the dynamo 
exhibited was therefore rather larger than the Navy 
pattern, but the combination did not differ appre- 
ciably in appearance from some scores of sets 
yi ay to the larger ironclads and cruisers, in- 
cluding the Blake and Blenheim. Between 200 
and 300 sets are said to be at work in the Navy of 
different sizes. 

Another ‘‘G, G.” engine was employed to drive 
a Siemens alternator, for the great are light: in the 
lighthouse ; this machine furnished the current 
which was transformed up to 50,000 volts for use 
in the striking experiments shown on several occa- 
sions by Messrs. Siemens. It was noteworthy that 
the engine was fitted, in connection with an ex- 
perimental governor, with a small piece of double- 
acting mechanism. The stroke of its reciprocating 
“sg was under an inch, and it was driven directly 

y an eccentric. Yet, though well attended to, it 
made more noise than all the rest of the machinery 
in the engine-room put together, affording a con- 
spicuous object lesson upon the merits of single- 
action in fast-running engines. 

The remaining engine was a single-acting Navy- 
— open engine, similar to a number which 
have been supplied to recent cruisers. It indicated 
about 60 horse-power at 320 revolutions, and ran 
very smoothly and well, but in regard to oiling, of 
course, gave more trouble than the closed engines. 

In the corner next to the boiler-room a small 
single-crank Willans compound engine was shown, 
coupled to a forced-draught fan, by the Sturtevant 
Blower Company, of Queen Victoria-street. This 
is not shown on the plan. 

Not the least interesting exhibit was a hollow 
piston-rod, or ‘‘ trunk,” removed from a Willans 
engine of 100 indicated horse-power, after run- 
ning day and night, with scarcely any stops for 
five years, at 300 revolutions per minute (this would 
be equal to about eleven years’ work under ordinary 
conditions, say nearly 800,000,000 revolutions). 
Owing to new boilers being laid down, with higher 
pressure, the engine has lately been converted from 
simple to compound, the trunk being replaced by 
one of a different pattern. It was in admirable 
condition, both outside where it passed through the 
spring-ring glands, anc inside, where the piston 
valves work, and it might evidently have been 
used for many years longer. About the same 
engine the remarkable statement was made 
that the big end connecting-rod brasses were re- 
placed in the engine without having anything done 
to them, and that the main brasses were only re- 
moved from the bearings because it was desired to 
white-metal them, in accordance with the makers’ 
later practice. Another similar exhibit was a 20-in. 
low-pressure cylinder from a 200 horse-power 
engine in the private lighting station of the Savoy 
Hotel and Theatre, &c., removed after two years’ 
work. It was in excellent condition, and showed 
wear amounting to only 2} thousandths of an inch. 

It is difficult to suppose that a display at once so 
novel and so striking can be without effect, not only 
in England but abroad. As regards efficiency and 
consumption of steam per electrical unit produced, 
and equally as regards cheapness in first cost, few 
can doubt the superiority of the compact and 
simple English plant, in comparison with the showy 
but large and expensive plant which produced so 





fine a (spectacular) effect at the Frankfort Exhibi- | 


tion. Driving dynamos by belts, as still practised 
in America, appears to be becoming as obsolete or 
the Continent as in this country, and Continental 
engineers, however devoted at present to the 
marine type of dynamo engine, will have to follow 
English practice in other respects also, and adopt 
comparatively high speeds, with dynamos suited to 
high speeds, if they wish to get the best return for 
their money, which foreign countries appear to be 
so ready to invest in electric lighting. 





THE AMERICAN INSTITUTE OF MIN- 
ING ENGINEERS AT GLEN SUMMIT. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 589.) 

6. What Material the Tests should Cover.—As 
before explained, the series of tests with open-hearth 
or Bessemer steel usually cover each melt, and with 
iron each lot of varying section ; but where some of 
the tests prove defective they may fairly be con- 
strued to cover smaller subdivisions under certain 
conditions. If it can be shown that the cause of 
the trouble is with only one reheating furnace 
charge, or even with. certain ingots or blooms near 
bridge walls or exposed to special punishment, it is 
manifestly fair to all interests to reject only the 
material that can be proved to be defective, taking 
further tests of the remainder of the lot. 

7. The Jurisdiction of the Inspector over Rejected 
Material.—In respect to this the writer thought 
an inspector had a perfect right to mark rejected 
material in such a way that it may not by any acci- 
dent or otherwise be shipped forward from the 
mills with the accepted material. For this purpose 
many inspectors have a ayes stamp for stamp- 
ing rejected material, which seems to be a wise 
precaution. 

8. The Jurisdiction of the Inspector of Accepted 
Material.—The inspector should be furnished with 
lists of the material he has inspected or shipped on 
each carload, in order that he or his assistant, the 
inspector at the shop, may identify the material 
which he has passed as it is unloaded at its desti- 
nation. For this purpose many engineers insist 
that their inspectors shall approve the itemised 
bills of lading of each carload of accepted material 
from the mills. The inspector should, where pos- 
sible, see that material is properly loaded on cars 
for shipment, in order to prevent its being badly 
bent and twisted in transit. This is a matter of 
no little importance with the large bars of 60 ft. 
and 70 ft. now often ordered at the mills. 

9. The Right and Duty of Inspectors to Note 
and Report upon Methods of Munufacture.—Many 
mill people claim that if the inspector is furnished 
with material answering the requirements of the 
specifications, there their duty ends, and any in- 
vestigation into the methods of manufacture is 
unwarranted and unnecessary, and is prohibited. 
On the other hand, the manufacturers are con- 
stantly pressing for fewer tests upon the tonnage 
they turn out, and in the judgment of the writer the 
best way to reduce the number of such tests is to 
make the inspector familiar with the methods by 
which his material is made, and thus able to judge 
more accurately, by his knowledge of the uniform 
character of the stock used, the size of the ingots 
or piles or blooms from which finished material is 
rolled, and the manner in which the material is 
rolled or hammered. Without this knowledge and 
actual testing of the materials used, steel scrap 
ought not to be allowed to be piled with iron. 

The foregoing extract represents less than one- 
third of Mr. Hunt’s paper, and it is hoped this con- 
densation has brought out the salient points. The 
writer took high ground, and the treatment was 
certainly exhaustive. 

Naturally a vigorous discussion ensued, which 
was carried on for a long time, for the audience 
represented many a manufacturer of standing, who 
had his own views on the subject, based on years 
of experience not alone in the manufacture of metal 
but also on years of experience with various kinds 
of tests and multifarious kinds of inspectors. No 
doubt this paper and the discussions will be pro- 
ductive of much good and have an influence on both 
the manufacturer and the inspector, both of whom 
have their rights. 

The discussion was naturally the array of the 
millman against the inspector and was continued to 
some length. One manufacturer proceeded to state 
that the inspectors were guilty of great injustice to 





the mills, compelling them to handle iron several 
times, because the inspectors were not at the mill 
during its manufacture, and also causing ruinous 
delays from the same cause. He implied that 
young men were sent to the mills with little or no 
experience, and educated at the cost of the mill, 
and that an added grievance was the right of the 
engineer to condemn material which had passed 
the inspector’s tests and even had been punched or 
rivetted, so that it has to yo to the serap heap if 
rejected. He thought two tests daily ought to 
satisfy any one, and that the surface inspection 
should bedone by the mills. He thought no engi- 
neer should object to a steel stronger than the 
specifications, if the other qualities were up to the 
standard. As to open-hearth and Bessemer steel, 
the regularity of product is in favour of Bessemer 
if confined to one class of material. In open- 
hearth the time of tapping is judged by the melter, 
and delays in tapping are a contingency. In Bes- 
semer running on one, grade, with constant mixture 
and regular quantity of blast, there is little room 
for irregularity. Variations can be controlled into 
very narrow limits, even below one percent. He 
objected to the inspectors regarding themselves as 
spies and feeling aggrieved if they could not dis- 
cover errors, and asserted no man was fit to inspect 
unless he had some experience in manufacturing. 
He thought there should be some specified thick- 
ness of metal for test-pieces, especially in steel, 
and cited English practice, where ;’; in. is settled on. 
He also desired one man at the works and not 
five or six. Neither did he think the chemica 
requirements for basic steel should be any more 
rigid than foracid. He closed with the statement, 
there was a tendency to narrow the limits of allow- 
able range of tensile tests; whereas 10,000 lb. 
between maximum and minimum was satisfactory 
heretofore, it was now narrowed to 7000 lb., and 
he expected 5000 lb. very soon. His suggestions 
were : 

1. Employ the usual good business judgment in 
dealing with manufacturers in whom you have con- 
fidence, and this in turn will bring respect and 
confidence in the inspectors. 

2. Where full tests are made regularly by the 
manufacturers, accept their tests in lieu of an ex- 
cessive number of your own. 

3. Allow the mills to make their own surface 
inspection. 

4, Always select a practical man for inspector, 
one who has had experience in working iron. 

5. As far as possible avoid a duplication of tests 
and save expense for your customers and your- 
selves in this way. 

6. Have some standard thickness as well as width 
for your test-pieces. 

7. Make your specifications as simple as pos- 
sible. 

8. Omit all limits to ultimate strength and 
accept any material which is equally as good as the 
specifications call for. 

Another member asserted the inspectors of to-day 
were a superior class, but claimed that railroad 
companies increased their requirements but declined 
to pay the additional expense thus entailed on the 
manufacturer. 

The inspectors were then ably defended by Dr. 
C. B. Dudley of the testing department of the 
Pennsylvania Railroad, who held that the key- 
note of the situation lay in the fact that any in- 
spection is made at all. When manufacturers 
know that material is to be tested the quality will 
be better than if no testing whatever is done. 
The chief value of the testing department of the 
Pennsylvania Railroad is that it exists at all. 
The question must be faced from the stand- 
point of the user. The engineer who knows the 
disastrous effects of failure naturally hesitates. He 
recognises the desire of the manufacturer to make 
money, and that the user must take risks. Some 
manufacturers incline to the opinion that engineers 
work the specifications out of their own heads. 
And yet there is a good deal behind these speci- 
fications. The method of procedure at Altoona is 
to first examine the cause of failure. Thus recently 
in working out firebox plate specifications sixty 
worn-out boilers were examined, the material 
tested, and thirty analyses made. With these data 
at hand the work of drawing up the specifications 
began. They were sent to the leading manufac- 
turers for critical examination and to all the 
master mechanics on the road. The plate specifi- 
cations have thus been under discussion for sixteen 
months. Often special tests are made to introduce 
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modifications. With all care it was sometimes found 
necessary to revise specifications in nine months. 
It was proposed to introduce a homogeneity test. A 
piece vf metal is nicked on one side, placed in a 
vice and bent over with a hammer until it breaks; 
the fracture shows what were originally blowholes 
rolled out, and these are particularly dangerous in 
firebox steel, when the break in the continuity 
interferes with the transmission of heat and causes 
a blister. An upper limit in tensile was necessary, 
and as evidence Dr. Dudley cited a case of high 
steel where iron rods proving too weak, 1{ in. 
open-hearth steel ones were substituted having a 
tensile strength or 96,000 lb. and 22 per cent. elon- 
gation. They broke where the static load was but 
8000 lb. from excessive stiffness, which prevented 
them from bending. There were other arguments 
on both sides and the general conclusion was a safe 
one—that something must be done. 

R. Van A. Norris, one of the rising young mem- 
bers, presented an interesting paper on ‘‘ Centrifugal 
Ventilators.” This was a condensation of a series 
of tests made by the author with other colliery 
engineers on the efficiency of the various forms of 
centrifugal fans used in the Pennsylvania collieries, 
and the result showed great care and systematic 
manner of treatment. 

The range of efficiency was very extended, that of 
the engine and fan combined varying from 23 to 
91.30 per cent. _A number of fans showed 80 per 
cent. and three over 85 per cent. The conditions 
of investigation were, however, so varied that the 
results are only general, but further investigations 
will undoubtedly be made by Mr. Norris, and from 
them more reliable conclusions drawn. 

The next day Mr. E. G. Spilsbury, of the Trenton 
Iron Company, presented some notes on a cable 
hoist and the use of the Elliot locked rope. He 
noted two examples—one near Williamsport, Pa. 
It was designed to transport railway cars loaded 
with lumber from one side of the river to the other. 
The span is 735 ft. Two70-ft. towers were erected, 
one on each side of the river, over which were 
stretched two parallel cables, each 2 in. in dia- 
meter. The carriage, which is suspended from the 
cables, is of a size to carry one car. The latter 
weigh 12 tons, and sixty of them have been trans- 
ported across the river in a day of ten hours. To 
reduce the wear on the cable and the wheels of the 
carriage, Elliot’s smooth locked-wire rope, which 
has come into such general use in English collieries, 
was adopted. It is accomplishing the object aimed 
at and giving great satisfaction in consequence. 

The second was a tramway for the Gauley Moun- 
tain Coal Company, in West Virginia, and was 
equally satisfactory. Following this was a paper 
by Mr. Karl Eilers, Berlin, Germany, on ‘‘ Elec- 
tric Locomotives in German Mines,” which was read 
by title and not discussed. Mr. H. C. Spaulding, 
however, gave some data concerning electric loco- 
motives used in American mines. The Thomson- 
Houston Company had recently constructed the 
largest electric locomotive yet designed in this 
country. It is of 60 horse-power and weighs 
21,600 lb., or about three times the weight of the 
one described in Mr. Eilers’ paper. It is of 3 ft. 
gauge, and has a maximum speed of ten miles per 
hour. The armature speed is 1020 revolutions. 
The locomotive is 3 ft. 3} in. high, 3ft. 6} in. wide, 
and 12 ft. 6} in. long. Mr. Spaulding also de- 
scribed a large electric pump designed fora 1500 ft. 
lift, which, under 650 Ib. pressure, showed a total 
efficiency of 74 per cent. The armature and field 
magnets are specially designed to be thoroughly 
waterproof. 

‘*The Utilisation of Puddle Slags and Heating 
Cinders for Paint Stock” was a paper by Mr. 
Axel Sahlin. 

The cinder was ground by a cyclone pulveriser 
and floated into an oblong chamber at the opposite 
end of which isa fan. Here the fine dust settles 
while the coarser is deposited near the entrance of 
the flue. Along the bottom of the chamber are 
two chain conveyors, one carrying from and the 
other to the end. Every 2 ft. is a gate which may 
be opened at will. From the chamber the dust 
which has not settled is delivered by the fan to 
another room, and it is this which constitutes the 
raw material for the paint stock, the coarsest 
particles being capable of passing a 225-mesh sieve. 
The raw material is a dark grey neutral tint, which 
slight additions of pigment will considerably affect. 
This final product is used direct, while the coarser 
material is mixed in the proportion of 1000 lb. with 
200 lb. of sulphuric acid, worked together and 





placed in a bin to sweat, remaining there for four 
days. Then it is calcined for four hours in a fur- 
nace, producing a dark black to light flaky material, 
which goes to the cyclone pulveriser and forms 
the pigment. Mr. Sahlin reports that the cost of 
grinding is only 17 cents. per ton. 

The evening closed with the presentation by 
Eckley B. Coxe of ‘‘The Preparation and Utilisa- 
tion of Small Sizes of Anthracite Coal.” This was 
rather an epitome of his experience, and took the 
form of an off-hand statement, full of interest, as 
are all of Mr. Coxe’s. After stating that anthra- 
cite coal burns only on the surface, and therefore 
must be prepared for the market by breakers in 
such a manner that the proper air spaces are 
obtained in proportion to the different sizes of the 
lumps to be burned, he added that good sizing was 
an essential condition, for some coals possess charac- 
teristics which prevent them from burning well in 
large sizes, while in small ones they burn freely ; 
this was due to the ash clinging to the coal, and 
when reduced to small size the whole of the lump 
burns before the ash layer is thick enough to 
interfere. In working a large bank of culm the 
dust must be removed from the small sizes, as it 
clogs up the interstices. He had experimented 
with an admixture of bituminous coal to the small 
sizes of anthracite, and had found that in some 
cases such an admixture does not serve a useful 
purpose. Thus he burned No. 3 buckwheat with 
10 per cent. bituminous coal, and during a twelve 
hours’ test found the evaporation from and at 
212 deg. to be 6.54 1b. when using 10 per cent. 
bituminous coal, and 6.60 1b. when burning an- 
thracite buckwheat alone. In this case the bitu- 
minous coal was not sufficient in quantity to cake 
the fuel and yet it disturbed the draught. Another 
point in connection with the smaller sizes of an- 
thracite is the enormous quantities of iron pyrites 
which are contained inthem. Mr. Coxe presented 
a series of data showing the percentage between 
slate and iron pyrites in different sizes of coal, and 
insisted upon the necessity of thoroughly jigging 
the small sizes of anthracite in order to get rid of 
the pyrites. The first step in the preparation to 
jig them must be thorough sizing. He reported 
that anthracite can be burned down to ;}; in. with 
satisfaction, provided the effort is not made to 
burn more on a given surface of grate than is 
suitable for it. In other words, when using the 
finest sizes of anthracite coal the steam plant must 
be greater. The sizing depends on the proper 
amount of water, the speed of the screen, the 
pitch of the screen plate, and the quantity of coal 
delivered to it. 

One of the members stated a comparison made 
by him between oil fuel and buckwheat coal No. 2. 
The oil cost 2.1 cents per pound and coal delivered 
at the boiler at 1.94 dols. per ton, the ratio was 
5 to 7 in favour of the coal. Another member 
confirmed this in his experience, and it was stated 
that fresh culm was being used in large quantities 
at Scranton. 

The next day, although cold and raw, was devoted 
to excursions. The party went to Harvey Lake 
by invitation of Mr. Lewis, and enjoyed strolling 
about his grounds and taking short trips on the 
lake. A fine entertainment was provided and a 
most hearty welcome given, which made the un- 
seasonable weather a ‘‘ back number” in history. 

That evening the Institute were invited by 
General Paul A. Oliver to a ‘‘camp fire” at his 
grounds. These were illuminated by pine knot 
torches and pumpkin jack-o’lanterns, while huge 
pine logs at suitable intervals gavea weird but charm- 
ing effect. A pavilion in the centre of the woods 
contained a very enjoyable supper and a band of 
music completed the entertainment. The younger 
members prompty started to dance but the older 
and graver ones seated themselves around the fires 
and evolved such wonderful tales of their youth and 
early experiences that they were finally startled 
by the appearance in the flames (quite appropriate 
too) of Ananias, Jacob, and one or two biblical 
worthies with a record, accompanied by a Chicago 
man recently deceased, formerly connected with 
the World’s Fair Commission, and were informed 
that all the early patents taken out by Ananias 
et al. had been assigned to the Chicago people and 
that these narrators were perilously near to an 
infringement on their patent. This had such an 
effect on the party that they at once repaired to a 
quaint sylvan chapel of General Oliver’s, and after 
asking pardon returned home delighted with their 
evening and warmly praising the general’s hos- 





pitality. On Friday the party visited Drifton at the 
invitation of Hon. Eckley B. Coxe, and saw that 
celebrated place with its schools for instruction, 
neat and attractive houses for the miners, and its 
wonderful machinery. It is a model town and 
worthy of the genius and philanthropy of its founder. 
If his noble example were imitated more gene- 
rally by employers there would be nv place for 
labour strikes, and no use for labour agitators. The 
iron breakers, the only ones in this country, were 
examined, as well as the method of working the 
coal by stripping off the overlying strata. The host 
entertained the party to a generous lunch, and with 
its conclusion the sixtieth meeting of the Mining 
Institute became a matter of delightful history. 





THE COLUMBIAN EXPOSITION. 

A LARGE area at Jackson Park has been reserved for 
the exhibit of the United States Government. On 
this will be erected the Government Building, illustra- 
tions and the general scheme of which we have already 
published. With one exception, every department 
will be represented in this building, and the open 
space around it will be utilised for military displays 
and other purposes. The exception above selaced to is 
that of the Navy Department, which will contain an 
altogether special and very novel pavilion, in which 
exhibits connected with this department will be col- 
lected. This pavilion will take the form of a line- 
of-battle ship, and in fact will be, above the water 
line, a full-sized model of the Indiana, Massachusetts, 
and Oregon, recently designed by the Washington 
Navy Department. This model will be built upon a 
submerged platform on the lake, and will be 348 ft. 
long and 69 ft. 3 in. beam ; in all respects, within and 
without, she will be an exact reproduction, except as 
—- materials, of the vessels now being built. We 
publish on the next page a perspective view of the 
model ship, an end view and a plan, from which it will 
be seen that the site selected is a little off shore, and 
that the vessel will be protected by a breakwater 
900 ft. long, 30 ft. wide, and 12 ft. above the water 
level. We reserve particulars of this very interesting 
exhibit till the publication of further drawings. 





THE NEW ORIENT LINER ‘ OPHIR.” 
(Continued from page 593.) 

In continuation of our illustrations of the new 
Orient liner, we give on our two-page plate this week 
engravings of a front and end view of one of the two 
sets of triple-expansion engines with which the vessel 
is fitted. These give a very good idea of the main 
principles of the design, and as we published full 
details of engines and boilers in our previous article, 
when we reproduced drawings of the general arrange- 
ments, it is scarcely necessary to refer further to the 
propelling engines. We will, therefore, proceed to 
deal with the auxiliary machinery in the ship. 

The Ophir has been fitted with the electric light by 
Messrs. W. H. Allen and Co., and affords a striking 
instance of the extent and completeness of the installa- 
tions which are now fitted in a first-class passenger 
steamer. When reckoned up the total number of 
lamps must be 850 or more, all of 16 candle-power, 
and to these must be added a 24-in. projector, and a 
mast-head arc lamp for use during the passage of the 
vessel by night through the Suez Canal. The instal- 
lation is on the double-wire system and is divided 
into twenty circuits, on one of which—the “‘all-day 
circuit ”—the lamps are kept burning day and night. 
The current is supplied at a pressure of 65 volts by four 
compound engines, having cylinders 8 in. and 13} in. 
in diameter by 7 in. stroke, driving direct compound- 
wound dynamos having drum-wound armatures, all of 
Messrs. Allen’s manufacture. The combination is 
efficiently controlled by a powerful governor. The 
dynamos are worked jointly to feed the lamp circuits, 
or any one can be used separately to supply current 
to the projector. Three of the dynamos are more 
than capable of lighting the entire ship, leaving the 
fourth dynamo always in reserve. Two large and 
well-designed switchboards are fitted in the dynamo- 
room, one of which controls the working of the dy- 
namos and enables them to be run in parallel with 
safety and ease, while the second forms a distributing 
centre to the various circuits. 

From an artistic point of view the installation 
must be pronounced extremely pleasing to the eye. 
In the first-class dining saloon all the fittings are 
of gold, harmonising well with the general design 
and colouring. From the centre beams depend 
frosted lamps embedded in beautiful clusters of 
leaves, while on the sides of the arched dome are 
ten figures, carved in wood and gilded, each of 
which is represented as supporting by a gold chain 
a large bracket lamp which projects from the side of 
the well. The main staircase is lighted by a graceful 
twin light bracket of silver colour, which contrasts 
well with the dark red panelling. Perhaps the most 
successful part is the lighting of the social hall, which 
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will be rendered a pleasant resort by the well-diffused 
light of the silver pendants which are specially de- 
signed to occupy a small space, while still throwing 
the light well into the room. In the state-rooms and 
cabins the fittings are mostly silver-plated. The engine 


and boiler-rooms and quarters for the sailors, &c., | 








are amply lighted. The cargo lamps, by which the 
holds are lighted during the processes of loading and 
unloading, and the signal lamps at the mast-head and 
sides of the ship, complete an installation which can- 
not but be regarded as a signal success. 
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The ventilation is a special feature. It has been | air cylinders are also fitted with independent circulat- 
carried out by Messrs. J. D. F. Andrews and Co., | ing and jet pumps which keep up a continual supply 
London, proprietors in conjunction with others, of the | of water when the machine is running, so as to insure 
D, C. Green system of ventilation. The apparatus that the air when delivered will be as cool as pos- 
consists of an air compressor for supplying compressed sible. The compressor is capable of delivering a 
air to the nozzles, made by the Anderston Foundry | volume of 339,264 cubic feet of air per hour, com- 
Company, of Glasgow, and is of the now well-known | pressed to an absolute pressure of 20 lb. per square 
slide-valve type introduced by them for all purposes inch, With this amount of air issued through the 
where compressed air or gas is required. The air new inducing nozzles, the ventilators being properly 
cylinders are two in number, 36 in. in diameter by proportioned and arranged, the plant is capable of in- 
24 in, stroke, double-acting and driven direct by com- ducing a current of air equal to 13,570,200 cubic feet 

und engines, having cylinders 134 in. and 25 in, in per hour, or about 461 tons. Only a quarter of this 
Sentetar y 24 in. stroke. The whole is mounted on a/ will be used on the Ophir. The compressor running 
strong box baseplate, which forms air receivers. Theat 27 revolutions per minute at a pressure of about 
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3 lb. the square inch, supplying compressed air to the 
113 nozzles which are fitted on board this ship, pro- 
duced on trial a sufficient quantity of induced fresh 
air to change the air in the parts of the ship to be 
ventilated about five or six times an hour. 

The nozzles used for producing current of air are of 
an improved patented form which give higher effi- 
ciency than any hitherto made. These nozzles are 
also made by the Anderston Foundry Company. 


We append a plan and section of one of these 
nozzles (Figs. 24 and 25). Air at a pressure of 
from 3 lb. to 5 lb. enters at A, surrounds the 


space B, and issues from the half-round openings C, 
of which there are thirty, as shown on plan. When 
air jssues from the orifices under pressure it mixes 


with the surrounding air, to which it also imparts its 
onward velocity. This effect is dependent on the 
amount of surface exposed by the issuing air and also 
on the degree to which it is subdivided. The maxi- 
mum result is probably attained with the form of 
, nozzle illustrated. The early forms of nozzles by the 
late Mr. Green had only one orifice formed round the 
base of a cone, and comparative tests show that, whereas 
formerly 4 cubic feet of air were required to issue 


from the nozzle to induce the movement of 96 cubic | 


feet of the surrounding air, now only 2 cubic feet are 


Fic. 22. PLAN OF REFRIGERATING AND VENTILATING PLANT. 


tests showed that only 1.75 per cent. were issuing 
from the nozzles, 

The compressors are located aft of the main engine- 
room on the port side of the ship, beside the refrige- 
rating engine (Fig. 22). The air is drawn through a 
15-in, cowl head to supply the compressor. The main 
lines of pressure pipes are arranged from the re- 
ceiver or bed of the compressor, along each side of the 
lower deck, from which branches are taken to supply 
the air nozzles in the ventilators. Where necessary 
cocks are supplied to regulate the air to the nozzles. 


required, that is to say, that of the whole air moved |The capacity and general arrangement of the pres- 
only about 2 per cent. issues from the compressors. |sure pipes throughout the ship have been so well 
Measurements on board the Ophir show that in many | carried out and adapted to fill the relative quantities 
cases the efficiency is even greater, and in some cases | of air to be carried, that in no part of the system does 
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the temperature increase beyond a few degrees. The 
installation was carried out under the supervision of 
Mr. Buckland, who was associated from the first with 
the late Mr. D. C. Green. 

An engraving is given on page 623 of the refrigerat- 
ing machine supplied by the Haslam Foundry and 
Engineering Company, Limited, whose works are at 
Derby. ‘The machine is of the compound duplex 
type fitted with surface condenser, the size of steam 
cylinders being 16 in. and 27 in. respectively, with a 
stroke of 24 in. It is constructed to work either as a 
double machine or two single refrigerators which can 
be worked independently if required. The crankshaft, 
valve-rods, piston-rods, and connecting-rods are made 
of the best mild steel. The apparatus, as will be seen 
from our engr.ving, is self-contained. The cylinders 
are mounted on the top or face of a massive cast-iron 
bedplate, to which is combined the condenser, and to 
the bedplate also are fitted the pumps. As is shownon 
the plan (Fig. 22), the installation includes patent 
copper drying pipes. The apparatus is designed to 
circula‘e 70,000 cubic feet of air per hour when work- 
ing at its minimum speed of 60 revolutions per minute, 
or 105,000 cubic feet per hour when working at 90 
revolutions per minute. The machine is designed to 
refrigerate a space of 50,000 cubic feet capacity, 
which will hold about 17,500 carcases of mutton and 
maintain a temperature of 15 deg. Fahr. in the tropics. 

The Ophir is fitted with hydraulic gear by Messrs. 
Brown Brothers and Co., of Edinburgh, for anchors 
and warping purposes, also steering and cargo 
appliances with all the latest improvements. The 
different products of this firm are so well known that 
it is only necessary to mention the principal points in 
their adoption to the requirements in this steamer. 
The pumping engines are of their usual pattern, built 
upon a steam accumulator giving water at 1000 lb. per 
square inch throughout the entire system. A small 
independent pump is provided for steering and baggage 
purposes at sea, thus enabling repairs to the large 
engine to be executed at sea and so avoiding delay in 
cargo working when in port. The cargo appliances 
consist of one of the firm’s patent derricks fitted on the 
foremast; this has topping and swing gear which 
enables the derrick to reach well over the side, and at 
the same time permits of the hatch being placed quite 
near the mast, as it is at times necessary to make the 
best use of the deck space available. At the main 
hatch there are two hydraulic cranes each capable of 
lifting 44 tons when required, and two similar cranes 
are placed at the after hatch, all of which are fitted 
with swing gear and go well over the side to take large 
packages. 

On the forecastle is a four-cylinder hydraulic engine 
of large power suitable for quickly heaving the anchors 
and cables, the latter being 23 in. in diameter; the 
engine also drives the warping capstan. At the after 
end of the ship is a warping winch giving powers of 
2 and 10 tons, having a special arrangement of pawl 
gearing enabling the slack of a warp to be taken in 
quickly by the barrel used for the 10-ton pull on the 
shade deck ; there is also a winch for boat hoisting 
purposes and on the foremast a light baggage hoist. 
The steering gear is of the usual pattern, two fans 
working on a crosshead sliding on the tiller, the 
cylinders for which are fitted with valves for letting 
go in case of a heavy sea striking the rudder. The 
valve and its controlling gear are placed aft close to 
the cylinders, so taking away all noise from the bridge 
and saloon. The connection to the bridge is by means 
of Mr. Brown’s patent telemotor recently described, 


(To be continued.) 





RAILWAYS IN IRELAND. 
To tHE Eprror oF ENGINEERING. 

Srr,—In a recent speech the new Chief Secretary for 
Treland stated that the Government relief work railways 
in the west of Ireland would be worked for the good of 
the country served by them, whether they paid or not. 
There can be little doubt that if any attempt be made to 
work these railways in the manner usual with us, they 
will not pay their way, and the construction of other 
cheap railways to develop the poorer portions of the 
country will only be undertaken under the pressure of 
necessity. How preferable would it be could the present 
experiments be made to pay their way. In such event 
the construction of a number of cheap railways might 
follow with their attending benefits. 

The British system of working railways with a per- 
manent staff at each railway station, with signals, and all 
sorts of apparatus requiring unremitting attention, ismost 
costly. I would suggest that a modification of the French 
system of intermediate platforms might with advantage 
be adopted. 

Why not arrange all the stations except the termini 
and junctions, if any, on this plan? Sidings might be 
provided for the loading and unloading of trucks—- 
such service being performed by the owners of the goods, 
or their servants. Produce in small quantities could be 


taken in suitable wagons on the passenger trains, and 
the fees be collected by the guards of the trains. 

The rolling stock might advantageously consist of long 
eurriages on bogies, like those used in America, all of 
oe class, and the guard could then collect the fares like 


the conductor of atramcar. A train would probably never 
require more than three such carriages, and a freight 
wagon or luggage van. 

The ordinary system of signals might be altogether 
avoided if the station platforms were near to one another, 
and an electric system of platform signals provided in 
lieu thereof. On starting from say No. 5 station the 
guard would, by pressing two buttons, raise the block 
signal at Nos. 6 and 7 and lower the block signal at No. 5. 

rains might only run by daylight, and the cost and 
trouble connected with lighting be avoided. 

In short, with a little ingenuity, an organisation could 
readily be devised on some such plan as the one indicated, 
and the working expenses of the lines be thereby brought 
to such a low figure that a small local traffic would suffice 
to pay a dividend, and thus encourage the investment of 
private capital in further railways of a similar nature. 


Yours, &ec.. 
J.T. Bucknitt, late Major R.E. 





“THE MODERN MANUFACTURER’S 
CATALOGUE.” 
To THE EpiTor OF ENGINEERING. 

Sir,—Referring to the article in your issue of the 20th, 
on ‘‘The Modern Manufacturer’s Catalogue,” which deals 
more particularly with the excellent catalogue recently 
issued by Messrs. Tangyes, we observe with some interest 
that you mention specially the arrangement of code words 
in this catalogue as perhaps the most complete item in its 
compilation. 

e think it only fair to ourselves to state that it is 
nearly seven years since we first applied this system to 
our own catalogues, which we copyrighted; and we 
believe we are right in i that nothing of the kind 
had been attempted before. Since that time, not a few 
manufacturers and others have done us the honour to 
adopt our system of coding catalogues, for which we have 
to tind consolation in the knowledge that ‘‘ Imitation is 
the sincerest form of flattery.” 

Perhaps, however, a more real satisfaction remains to 
us in the fact that we were pioneers in the introduction of 
a system which is obviously so advantageous and useful 
to the engineer and contractor abroad, and which tends to 
forward the trade interests of this country. 

We hope to do yet more in this direction ; and even 
now have reason to believe that our engineering codes 
are unsurpassed for their simplicity, completeness, and 
economy of use. 

Asking the favour of your insertion of this, 

e are, Sir, yours faithfully, 
JNO. BrrcH ANp Co. 
10 and 11, Queen Street-place, London, E.C., 
November 24, 1891. 





THE STRENGTH OF SHAFTING. 
To THE EpiIToR OF ENGINEERING. 

Srr,—The formula quoted by “J. A. L.” from D. K. 
Clark in your impression of the 6th inst., is of the wrong 
dimensions in h, and probably does not refer to resist- 
ance to wrenching. For those who do not understand 
integral calculus the following variation in the algebra of 
Professor Rankine’s proof may be adopted, otherwise 
his method is not capable of simplification by elementary 
treatment. 

Let R = radius of shaft. 

h = limit of shearing stress to which the material 
is to be exposed. 


Let the cross-section be divided into n very narrow con- 
centric rings, each of breadth a. Consider one of these 
rings at distance 7 from the centre, and let x be the 
number of divisions between this ring and the centre. 


Then R=na,andr=2a . : : > » G5 
Therefore, taking n infinitely large, the breadth of a 


ring can be made as small as we please. 
We have also: Shearing stress on unit area at distance r 


r Pt 
from the centre = , and, area of ring=2 7 ra; also, 


arm at which stress acts round the centre is 7. 
.’. Moment of shearing stress of ring 


hr 
=—— xX 2rra xk £ 
K 


—2"r . Rs 43 eliminating r and a by (1) 
n 


.. Moment for all the rings 
= kd + 2 +r +n’) 
n 


= 2ThR n?(n + 1? 
n* 4 


Tv a ° 
= 5 h R38 when n is infinite, 


Professor Rankine’s formula, 

Yours truly, 

Raydon, November 23, 1891. DC. 

To THE EDITOR OF ENGINEERING. 

Sir,—I observe that my old formula for the torsional 
strength of shafting published in my ‘‘ Manual for Me- 
chanical Engineers,” has been recently criticised in your 
columns. When I was investigating the subject of the 
transverse strength of beams I deduced that the so-called 
normal strength of a beam of rectangular section, calcu- 
lated by means of the common formula, was augmented 
to the extent of 75 per cent. by the intervention of 





diagonal force. Its operation, which had not previously 





been defined or understood, was briefly indicated in the 
**Manual” in 1877; and investigated in full detail in 
= pages of your contemporary, The Engineer, in June, 
888 


In view of the enormous accession of resistance in 
beams derived through the medium of the diagonal 
forces, I was of opinion that a like augmentation of 
strength was derived from. torsional resistance, and 
framed the for nula in accordance with such view. 

Subsequently, I altered my opinion, and in my “‘ Pocket 
Book for Mechanical Engineers” I adopted the following 
formula for the ultimate torsional strength of shafts : 

W R=0.196 d3 s 

W=force applied at the end of the radius R in tons, 

R=length of radius at the end of which the force W 

is applied at right angles, in inches. 

d= diameter of the bar or shaft, in inches. 

s=ultimate shearing resistance in tons per square 
inch of section. 
I am yours faithfully, 
London, November 24, 1891. D. K. Crark. 





THE FRANKLIN LIFEBUOY. 
To THE EDITOR OF ENGINEERING. 

Srr,—We observe in your issue of the 20th inst. a draw- 
ing and description of the above lifebuoy. 

e take the liberty of pointing out that we quite agree 
with your remarks as to its ingenuity, but as to the 
originality of the buoy we must take exception, it being 
exactly the same in all its essential details as that which 
has been used in Her Majesty’s Royal Navy since 1884, 
and which, as owners of the various patents, we have 
had the honour to manufacture and supply. 

This buoy, known as the ‘‘ Whitby Day and Night 
Lifebuoy. Mark I.,” was originally designed by Mr. 
Robert Whitby, of the Royal Mane. 

We have, for the last nine years, in addition to the 
Royal Navy, supplied it to the German, Italian, Spanish, 
Chilian, and Peruvian Navies. 

We may remark that at the late Royal Naval Exhibi- 
tion at Chelsea, the Whitby buoy might have been 
seen on nearly every model ironclad exbibited therein. 

Mr. Whitby within the last few months has greatly 
improved on his original buoy, and taken out further 
patents, and this latter buoy has since been adopted in 
the service as Mark IT., and is being supplied to the new 
vessels now being built. Asa matter of fact, we are at 
present busy with a large order for the Admiralty. 

The new buoy is about 40 1b. lighter than the old 
service buoy. There are several water-tight compart- 
ments in it, and it further contains a powerful whistle 
and two hand lights. An oil-can is also fitted by the aid 
of which the surrounding element is intended to be 
calmed. There is likewise some liquid refreshment. 

The light, which is a prime one, is attached to the 
buoy by a stout cord, and thus the fumes are carried away 
from the man when in the buoy. 

We are, Sir, yours faithfully, 
. Dixon, Brown, AND Co. 

1, Victoria-street, London, 8S.W., November 24, 1891. 








HIGH-POWERED TRIPLE-EXPANSION 
ENGINES. 
To THE EpiTor or ENGINEERING. 

Srr,—In my former letter on this subject I maintained 
that, within its range, the five-cylinder engine is superior 
to the six-cylinder one, and I am glad to learn from the 
latter part of his letter in your current issue that this is 
Mr. Seaton’s view. 

Perhaps I should have stated that in my comparison I 
assumed the range of temperature in each cylinder to be 
about equal in both engines. Of course the powers in the 
six-cylinder type could be better distributed by increasing 
this range in the middle-pressure and low-pressure cylin- 
ders, especially the former, but this would involve some 
sacrifice of pe Hn So that, if we assume the two 
engines to be equally well balanced, the five-cylinder is 
more efficient as a heat engine than the other, and if we 
compare them on the basis of equal efficiency the five- 
cylinder one is the better balanced. Probably the best 
proportions of the six-cylinder type would lie between 
these two standards of comparison. 

Mr. Seaton is entirely mistaken in supposing me 
actuated by any other than professional motives, as I 
have the greatest respect for him personally, and cer- 
tainly think it no misfortune to dwell ‘‘on the wpe 
side of the Tweed,” when one is so well acquainted with 
what is being done on both sides as Mr. Seaton un- 
doubtedly is. While thanking him for his letter I must 
express my regret that he did not explain the last sentence 
of it. Yours faithfully, 

A WHITWORTH SCHOLAR. 

Glasgow, November 23, 1891. 





STEAM DRYER AND CONDENSED WATER 
EVAPORATOR FOR LONG STEAM PIPES. 
To THE EprTor oF ENGINEERING. 

Sir,—The following may be of some interest to the 
readers of your valuable paper, more especially those who 
are troubled with condensed water in long lengths of 
steam supply pipes, finding its way into the cylinders of 
engines or hammers, causing not only waste of power but 
breakage of cylinder covers and pipes from water hammer- 
ing. i 
The arrangement for overcoming the difficulty, which I 
have applied with very successful results, I will now 
briefly describe. It consists in the use of a small vertical 
boiler of special construction and capacity to deal with 
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the condensed water, other drain pipes being entirely dis- 
pensed with. 

In the case I refer to the length of steam pipe is about 
500 ft., say 400 ft. from the main boilers to the first 
engine, then passing forward to a number of small 
hammers. 

A 9-ft. length of piping was taken out near the engine, 
and the special boiler put in its place and coupled with 
two short lengths fixed near the top of boiler; the wet 
steam enters on one side, passes through a nest of hot 
tubes, and escapes at the opposite side perfectly dry 
steam, the condensed water finding its way to the lower 
part of the boiler, where the action of a small fire con- 
verts it economically into steam again instead of running 
it to waste. 

Ihave found that with about one load of slack per 
week, 30 gallons of this condensed water are converted 
into steam per hour, with the additional advantage of 
using dry steam, consequent upon its passage through 
~ hot tubes mentioned before, and taking up heat there- 

rom. 

I may say that before this vertical boiler was adopted, 
five drain taps were in constant use to draw off the con- 
densed water, now they are entirely dispensed with. 
Very little attention is necessary, and there is no danger 
if neglected, as the water would simply rise in the boiler. 

The water rises rapidly in the early morning, but is 
evaporated during the day, falling low in the gauge glass 
by the evening ; the gauge glass I use is about 3 ft. long 
so as to give a good working range. 

If any of your readers take an interest in the matter I 
poe be pleased to supply further information if de- 
sired, 

T am, Sir, yours truly, 


: S. A. Warp, Engineer. 
Tudor-place, Sheffield. 





AERODYNAMICS. 
To THE EprtTor or ENGINEERING. 

Srp, —It is now nearly fifty years since I began studyin 
the above subject, when Henson’s apparatus failed ; an 
my first letter appeared in the Mechanics’ Magazine in 
1848 ; I am therefore very glad to notice your favourable 
review of Professor Langley’s report. Mr. Wenham 
spoke upon the subject which Professor Langley aptly 
calls the ‘‘ plane dropper,” as early as January, 1866, in 
a paper read before the Aéronautical Society ; and I may 
perhaps be allowed to mention my own experiment, as 
described in the Eiglish Mechanic of September 24, 1880, 
page 69, when I used a loaded pendulum 5 ft. 6 in. long, 
the load being a piece of clockwork. A flat plane was 
fitted to an axle, the plane being 12 in. long, lin. wide, 
and ;; in. thick. The arc of vibration was 46in. With 
the clockwork at rest, and consequently the plane tra- 
velling with the pendulum without rotating on its axis, 
it took 40 double vibrations to reduce the length of the 
arc from 46 in. to 18 in.; but when the clockwork was 
set in motion, and the plane rotating on its axis at about 
400 revolutions per minute, five double oscillations 
reduced the length of the arc from 46 in. to 18 in. 

In 1860 I experimented with what I may call ‘‘ water 
flight.” A small boat was borne upon the water with 
three planes which automatically assumed finer angles as 
the speed increased. These planes were rounded above 
and slightly hollowed underneath. 

These and many other experiments fully convinced me 
that Mr. Wenham’s theory was correct, and it is very 
satisfactory tohave it so fully confirmed by Professor 
Langley’s undeniable results. This is one good step in 
advance, 

In the 40th volume of ENGINEERING, page 186, I stated 
that ‘high speeds are the most economical.” This has 
now also been confirmed by Professor Langley’s experi- 
ments, thus recording another step in advance, and 
placing it beyond dispute. 

Yours truly, 
THomas Moy. 

8, Quality-court, W.C., November, 21, 1891. 





SCREW PROPULSION WITH NON- 
REVERSIBLE ENGINES. 
To THE EpitoR OF ENGINEERING. 

Srr,—I venture to hope that you may consider a few 
further remarks on the above subject might prove of 
interest to your correspondent and readers On the 
question of the possibility of turning a right-handed screw 
into a left-handed one, a critic in one of your contempo- 
raries says, ‘‘if he” (myself) ‘‘and Griffiths are correct, 
there has been a very large amount of wasted ingenuity.” 
As you are aware, Griffiths devoted his life to the im- 
provement of the screw; and, at the close of his work 
upon it, said that ‘‘strips of plate iron set at an angle on 
the shaft, which would hold the engine to the speed you 
required, would give you within half a knot of the best 
screw ever made ;” and that ‘‘it is upon the position of a 
screw that the efficiency depends.” 

This is practically corroborated by Mr. Barnaby, and 
by experiment. The s.s. Stratheden (‘‘ Practical Engi- 
neer,” June 7, 1889), indicating 1200 indicated horse- 
power, had perfectly straight blades set at an angle of 
45 deg. Experiments havealso lately been made abroad, 
proving the co-efficient of efficiency of flat blades to be 
practically the same as with ordinary screws of normal 
dimensions under ordinary conditions. The advocates of 
fancy pitches on fixed screws seem to be unaware of the 
fact that all they can pretend to do is to suit (?) that par- 
ticular pitch to one condition of working if the blades be 
fixed. e are told ‘‘no man living can put a new pro- 
— on a new ship with any certainty that it will suit 

er,” 

“* One design of screw may do very well in some circum- 





stances, and badly in others.” Weare aware of ‘‘ cutting” 
and ‘‘changing,” sometimes more than once. And the 
worst of it is that we are no more certain (at the end of 
our attempts) that we could not further improve the screw 
operated upon, than when we made the first change. It 
is a case of ‘‘trial and error,” and uncertainty after all. 
Let me, however, suppose (for the sake of argument) that 
we leave the Thames on our load-line draught and with 
both wind and tide against us ; and that we know (?) that 
the “pitch ” is exactly suitable to these conditions, and 
is therefore the very best for economical propulsion under 
them. In a comparatively short time we have burnt 
some coal, and our “draught” is not the same; the 
wind veers aft, and our resistance is not the same; the 
tide turns in our favour, which makes the resistance still 
less. Is the phoma twist we gave our pitch the very 
best under all these circumstances? We know it cannot 

The screw is working in a ‘‘ nut” of water. It ought 
to be able to ‘‘take up” all the available resistance ; it 
can certainly do no more. We “pound away” indis- 
criminately at the same angle of pitch, whether the water 
is gently “flowing through” our blades, or a current is 
‘racing through” against them. And whatis the result ? 
‘“* A steamer in a storm lost two blades out of four, and 
made subsequently better time than she had ever made 
before.” As to area ‘“‘acable-laying steamer strikes a reef 
and breaks off three blades out of four close by the boss ; 
with the one remaining blade she proceeds to Australia at 
8 knots; with four, her speed was 104.” And yet it is 
pretended that the present fixed and unalterable screws 
are better than one that they admit will be ‘‘ within half 
a knot of the best screw ever made” as to shape; that 
will have far less friction in the water; that will (in 
reality) better meet the fluctuations of resistance than a 
fancy pitch ; that turns in one direction only (the weight 
and inertia of metal in the screw and itsshafting is there- 
fore never reversed); that can have all such shafting 
united by a screw joint or screw collar, and thus avoid 
flanging, bolts, nuts, and attention thereto; that can dis- 
pense with all the engine reversing gear and the ‘‘stand- 
ing-by ” in fogs, channels, manceuvring, and action ; that 
will save life and property on occasion, and anxiety and 
expense always; and that may be economically suited to 
the vessel under all conditions of working. 

**To secure the absolutely ideal propeller we should 
have to change it every day.” Let the commander (from 
the bridge) be able to suit the pitch to the resistance 
while his engines are running, and he will again be able 
to ‘‘navigate” his ship and personally insure economy. 
Let the steam admitted to the cylinders be automatically 
suited to the angle of the blades, and the utmost saving 
in the consumption of coal will be assured, and the ‘‘ pro- 
pulsive area” of the screw will in all cases be that most 
to bedesired. ‘‘The resistance to a vessel’s way is very 
powerfully influenced by very slight alterations of trim 
and draught, state of the bottom,” wind, current, &c. It 
is therefore a necessity that the commander should be 
able to vary the propulsive area of his screw or screws, 
either to obtain the maximum or to propel economically 
at any speed under varying conditions. I shall be most 
happy to send my pamphlet hereon to any one interested, 
and trust they will approve and assist what all true engi- 
neers must consider a necessity. 

Tam, &c., 
Ropert McGtasson, 

39, Dagnall Park, Selhurst, 8.E., London. 





NOTE ON ‘*THE COMPARISON OF 
STEAM VESSELS.” 
To THE Epitor or ENGINEERING. 

Str,—As one who, for long, has taken an extreme 
interest in ‘‘collecting and classifying steamship data,” 
I think I have a right to protest against the assumption of 
Mr. A. G. Jones in his letter in your issue of the 6th inst. 
I object, the tabulation of single experiments on screw 
yachts of small dimensions and power are inadequate to 
yield a proper light on the subject, more especially when 
not even the actual data are given, but comparisons 
made after they have been modified by a false and mis- 
leading assumption as to the law of the resistance implied 
in that which Mtr. Jones names ‘‘the 3.5 power of scale 
of comparison.” In other words the hypothesis, the re- 
sistance varies as the 2.5 power of the speed, instead of 
the usual one, that it varies as the second power of the 
speed. In point of fact both are entirely wide of the 
truth, and contradicted by the correct theory involved in 
a two hundred year old statement by Sir Isaac Newton, 
and equally by every correctly reported experiment upon 
an actual steam vessel. 

To show the irrelevance of Mr. Jones’ proposals, let 
us refer to the very interesting trial data of the French 
torpedo boat some time ago, communicated to the Insti- 
tution of Naval Architects by Mons. De Bussy, the three 
first and last experiments on which were as follows 


Torpedo Boat. 
No. Observed Speeds. Revolutions. Powers, 
Vv N E 


1 4.70 66.15 9.33 
2 8.91 126.16 42.44 
3 10.20 165.73 62.19 
7 16.80 253.97 300.58 
8 18.20 275.68 377.49 
9 19.50 293.32 443.65 
I have shown the Jaw of the relation of power and speed 


to be generally, Power=work done on Morin’s constant 
x experimental factor. In symbols, and for this special 
vessel : 
French torpedo boat, ‘ 
Lower speeds quoted, E=.01192 N 10. — 


Higher ,, 19 op 2-2 NN 10. — 





The crucial test for which is, to see whether these agree 
with the experimental data, as follows : 








Trial speeds, V = 4.70 8.91 10.20 
en,.85V ..= 3995 .7633 8670 
Add log N = 18072 21009 21635 
» constant =—2.7634 -2.7634 -2.7634 
Sum, orlogE...= .9701 1.6276 1.7939 
<—s . 2» ¢ ae 62.19 
Again, 
16.80 1820 19.30 | 16.64? 
.0408 V = 6770  .7335  .7778|  .6706 
= 2.4048 2.4404 24673| 2.4048 
=—1.4025 —1.4025 —1.4025 | —1.4025 
= 2.4843 2.5764 2.6476| 2.4779 
= 305 377 444.2 | 300.5 


Obviously, the agreement is about perfect, as shown in 
the last column; the observed speed 16.80 was, probably, 
slightly incorrect, and properly corrected for tidal and 
wind drift, ought to have been given as 16.64 knots, for 
which the power required would be 300.5 indicated 
horses. Again, refer to the trials of the Italian warship 
Lepanto, communicated to the same Institution by 
Major Soliani. These similarly show up to 15.10 knots, 
and over this speed we have 


I.R.N. Lepanto, E= 
And, again, 


knots, 
6.31 N 10 -0838 V up to 15.10 





E= ... 18.49N 10-%8Vover 15.10 
Observed data for the following: 
Trial speeds, V = 2.7 13.7 15.89 18.38 
Revolutions, N = 15 70.53 80.95 93.5 
Powers, E . = 158.6 62.30 10330 16150 
Speeds = 27 13.7 = 15.87 18.38 
.0838 V = .2260 1.1470.05283V= .8390 .9705 
Log N «.» = 1.1761 1.8484 = 1.9082 1.9705 
y» constant = .8000 .8000 = 1.2668 1.2668 
» E ... = 2.2021 3.7954 = 4.0140 42081 
Pe ee see 159.3 6243 = 10,330 16,150 
By Data... =158.6 6230 = 10,330 16,150 


Here, again, notwithstanding the great range of speed 
and power, the agreement is practically perfect. Let me 
quote another striking example, H.M.S.S. Anson, for 
which E=.4583 N 10-1875 V, and data: 








Speeds, V ... = 17.345 and 16.5 knots. 
Revolutions, N= 108.75 ,, 97.0 per minute. 
Powers, = 12567.8  ,, 8320 ind. horses. 
Speeds, V = 16.5 17.345 
13775 V ... = 2.2730 2.4016 
LogN ... = 1.9860 2.0364 

» 4583 = 1.6612 —1.6612 

a = 39202 4.0992 
aa = 8322 12570 by formula 


The agreement is thus perfect, and the remarkable 
point in this vessel is the extremely low value of Morin’s 
constant, viz., f =.473. 

I could refer to cases in which this quantity was from 
60 to 100 times greater. Again, for my proposed speed, 
this quantity being a direct factor of the power ; any pro- 
posal which does not imply its exact determination 
must, necessarily, be incomplete and illusory; and we 
may have ranges of adjacent speeds in which one and the 
same vessel, may po three distinctly different sets of 


relations. It is, however, proper to state, many vessels, 
so far_as tried, seem to present only one relation, 
example : 
H.M.S.S. “ Crocodile.” 

Speeds, V = 13.14 11.38 9.34 

Revolutions, N = 61.91 53.96 43.41 

Powers, E = 41.03 25.63 13.44 

; as (892 V, 
Implying, E 31,010 SN 10. 


4.547 N 10.0882 Vv. 


Or, again, E 
Test, as follows : 





Speeds, V = 1314 11.38 9.34 
.0892 V = 1.1721 1.0187 .8331 
Add, log N = 1.7918 1.7321 1.6376 
Add, log con- 
stant . =  .6577 -6577 .6577 
Sum, or log E = 3.6216 3.4085 3.1284 
~~ BE= 4185 2562 1344 by formula 
= 4183 2563 1344 by data. 
The general relation here employed, 
=4*8 yy 10, —n¥ 
21,010 


when modified by the general revolution rotation, 


N=mV10" yields the formula I have often illus- 
trated, E= bV10. *Y where 
d's 
b=_—_* 
1,010" fy 


of which the signification is: The om is equal to the 
product of the quantity factor b V into the intensity 
factor 10¢ V, and another value of b being 

pt 

10¢x 
we may equally write 

E = D' V 10\-x)«, 

involving the displacement and the quantity X, which I 
have named the subdominant speed (obviously the 
speed at which the opponent vanishes, giving the value 
for that speed, E, =D3). 


Glasgow, November 9, 1891. Ropert Mans&t, 
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KLEIN’S COOLING APPARATUS. 

Ts apparatus, exhibited at the Frankfort Exhi- 
bition, is substantially a device by which the cooling 
effect of air may be brought into efficient play for the 
condensation of steam in a condensing engine; and 
although water is used as an intermediary, its function 
will be understood when it is stated that, speaking 
very approximately, the bulk of water in the ap- 
paratus remains almost the same. That water which 
is used to condense the steam is afterwards made to 
flow through a graduating tower, in which an upward 
current of air is maintained by means of a fan. The 
air meeting the stream of finely divided water not only 
cools the water by contact, but promotes such evapora- 
tion as shall consume, or render latent, the required 
amount of heat; and it is obvious that in an ideally 
balanced system of this kind the heat rendered latent 
in the diffuse evaporation which takes place in the 








DOoiuS eA 


graduating tower, would be approximately equal to 
the heat evolved during the quick condensation of the 
exhaust steam; or, in other words, the amount of 
water evaporated in the graduating tower would 
approximately correspond to the steam condensed 
from the engine. These principles being understood, 
it will be obvious that a graduating tower system of 
the kind referred to is a device for quickly condensing 
the engine steam in a small space to obtain vacuum, 
and restoring the thermic balance by reforming an 
approximately equivalent amount of vapour in a diffuse 
condition. 

The apparatus exhibited, which is connected with a 
100 horse-power engine by the Niirnberg Machine 
Works Company, stands on a ground space of about 
6 ft. by 9 ft. over all, and is represented by the accom- 
panying sketch. The fan ventilator shown has a 
diameter of 6 ft. 6 in., and the apparatus is calculated 
to cool 8800 gallons of water per hour from 38 deg. 
Cent. to 22 deg. Cent., and during this cooling about 
3 per cent. of the water is carried away. And it is 
claimed that the water which is used repeatedly 
becomes almost free from dissolved air, and when at 
22 deg. Cent. gives a better vacuum than ordinary 
spring water at 10 deg. Cent. 

The engraving scarcely recuires explanation, the 
water tank at the bottom, the fan, and the system of 
parallel boards over which the water trickles, being 
sufliciently obvious, while the arrows show the course 
of the water to and from the condenser, which may be 
of any ordinary type. Of course a pump must be used, 
and power is required to drive this and the fan. Still, 
in the face of the particulars given, it is difficult to 
resist the conviction that where an abundant supply of 
water is not available such a system as that now de- 
scribed may lead to considerable economy in working. 








CHINESE TELEGRAPHS. —A direct a or ys connection 
between St. Petersburg and Pekin has been decided 


upon, 





REES’ 


MAGAZINE RIFLE. 






































SomE years since (see ENGINEERING, vol. xli., page 
617) we published an illustrated description of an in- 
enious repeating rifle, designed by Mr. Rees, of New 

York. Since that time the inventor has made a num- 

ber of modifications in this weapon, which will be 
understood from the following description and the 
illustration. 


This is designed to give the sportsman and soldier 
an arm that will enable him to fire at will consecutive | 


shots in the shortest possible interval of time, and 
without the necessity of taking down from the shoul- 
der, or disarranging the aim, while reloading. After 
charging the magazine, and winding the mainspring, 
nothing more than aiming and pulling the trigger is 
necessary to operate the gun for fifteen or twenty 
shots, and instantly, through the agency of the main- 
spring inthe stock. A brief description will be under- 
stood by referring to the accompanying engravings. 
The arm is comparatively simple, as now constructed, 
the breech mechanism consisting of only five main 
parts. The whole number of parts in the gun, count- 
ing pins, screws and everything, are about equal in 
number to those in the Winchester or in other maga- 
zine rifles, These parts are : 

1, Mainspring E and its box in the butt with its 
winding crank and its chain F belt, Figs. 1 and 2, 

2. I, the sprocket wheel, connected on an axis 20 
with the revolving tumbler or crank arm K. 

3. L, the bolt and its toggles L L’ and L4 and con- 
necting link /. 

4, G, the revolving carrier with its shaft and pinion 


5. F! F*, the trigger escapement. 

The method of operating the gun is as follows: 

1. Press out the winding crank handle E*‘ from its 
socket in the stock, and wind by giving the crank four 
or five revolutions (accomplished in four or five 
seconds), which supplies the power for operating the 
arm for twenty shots; after which press the crank 
= E‘ back again into its socket and get it out of 
the way. 

2. Fill the magazine with cartridges. It is now 
ready to fire at will, simply by aiming and pulling the 
trigger, each pull of the trigger giving one escapement, 








| and one revolution of the breech mechanism, and firing 
one shot. As the spring action is practically instan- 
taneous, the only limit to the rapidity of the fire is, 
how quickly the user can pull the trigger. The inven- 
| tor has a made record by the watch of five shots per 
| second, and with a long range rifle and cartridges, 
| shooting out on the water of a lake, can fire one shot, 
and before the bullet has struck the water, can fire the 
other fifteen cartridges, or in other words the arm can 
be fired so rapidly that sixteen bullets can be in the 
air before the first one fired can reach its objective 
point, be it target, game, or enemy. 

The operation of the mechanism is as follows : the 
mainspring being wound, and the magazine filled with 
cartridges, a pull of the trigger, by its escapement 
action, releases the tumbler, so that it makes one com- 
plete revolution, coming back to a state of rest again 
on the trigger escapement. During this complete 
revolution of the tumbler, or crank arm, all the 
motions necessary to take one cartridge from the 
magazine, insert it in the barrel, fire, withdraw the 
empty shell from the barrel, and eject it from the gun, 
are accomplished. 

Perhaps the simplest way to comprehend this action, 
is to follow the motions from their source, the main- 
| spring E; when the trigger F" is pulled, allowing the 
| mainspring E to unwind, it revolves the mainspring E 

box, which box, with its sprockets, engages the chain 
‘belt F, and cause it to move in the direction of the 
arrows, which chain belt F, acting on the sprocket 
I wheel, connected by its axis 20, with the tumbler 
land crank K arm, causes the crank arm K_ to 
revolve. The first part of the revolution of the 
tumbler, by means of the connecting rod /, draws back 
the bolt L, which bolt, by means of the extractor hooks, 
| draws with it the empty cartridge shell. At this 
| point the crank arm K revolving, engages the cog- 
| wheel teeth 21 on its inner side, with the six-cogged 
| pinion wheel 22 which is on the shaft g — 
through, and attached to the revolving carrier, an 

revolves the carrier half of a circle or revolution, 
kicking out the empty shell, and elevating to the line 
of the barrel a loaded cartridge from the magazine. 
Now the balance of the revolution of the crank arm K 
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MACHINE FOR 
THE JUDSON L. THOMSON 


drives the bolt L forward again, and forces the loaded 
cartridge into the barrel and fires it. Another pull of 
the trigger repeats the operation. 

The durability of the mechanism is shown by the 
fact that although the inventor’s model has been used 
and abused more than the ordinary wear and tear on 
ten guns, the model is in perfect working order and 
shows no sign of wear. It has been fired about 
30,000 times, with ball cartridges, and taken apart 
probably 500 times for alterations and exhibitions. 
There is also a very simple and strong locking and 
unlocking device in this gun to prevent it from 
accidental discharges, but which device is not fully 
shown in these drawings, as now constructed. The 
advantages which repeated trials have shown from this 
invention are claimed by the inventor to be as follows: 
Rapidity of fire, automatic action and safety locking 
devices, moderate weight, simplicity of parts, protection 
of mechanism against fouling, and insignificant altera- 
tion in the centre of gravity, as the gun is discharged. 





Sr. Lovis.—St. Louis proposes to spend 2,000,000/. on 
boulevards, and to build 30 miles of them. 








INSERTING BIFURCATED RIVETS. 
MANUFACTURING COMPANY, 


WALTHAM, MASS., U.S.A. 


JWBENNETT: 


7268. 


BIFURCATED rivets of the form shown in the an- 
nexed illustration are an American invention, and are 
very widely used in the States. They are employed 
in the manufacture and repair of belting, in affixing 
buckles to overshoes, in putting together horse-cloth- 
ing, in uniting the parts of harness, and for many 
other purposes. Indeed, so beautifully are the rivets 
made that the smaller sizes (see engravings) are 
admirably adapted for the construction of delicate 
objects like ladies’ purses, and for fixing clasps to 
gloves. They are all made of steel and nickelled, 
coppered, or otherwise treated according to the 
purposes for which they are intended. It is a 
noticeable advantage that they do not require any 
material to be removed to admit them, even when 
——— to leather belting. They can be driven into 
the solid leather, pushing it aside, and then be 
clinched, wihtout any reduction of section. The points 
are turned over very fully, and bent back into the 





material, so that no sharp edges are left, while the two 
layers of material are bound very firmly together. 

To insert and close these rivets several types of 
machine are made. The one illustrated is driven 
by power, and is suitable for heavy work, such 
as the manufacture of belts, for which it is widely 
used in America. The rivets are placed in a rotating 
hopper in which they roll over and over until they 
drop into the right attitude to be delivered down 
a shoot in which they sit astride of a guide. This 
shoot delivers them, one by one, into a die in which 
they are held until a plunger comes down and forces 
them through the material into which they are to be 
inserted. Below the material there is a cup-shaped 
anvil which turns up the points as shown in the section, 
and makes a secure clinch, The machine is driven 
by a clutch which automatically disengages itself at 
each revolution to allow the attendant to feed the 
work forward. The clutch is then put in gear again 
by means of a pedal. The speed of the machine is 110 
revolutions per minute. It is really wonderful to note 
the rate at which it will sew a heavy belt with steel 
rivets. 

There are seven different sizes of machines made, 
varying in strength with the size of rivet they are de- 
signed to close, and the class of work they are intended 
for. A single hand appliance is also made for belt 
menders, by which a rivet can be held while it is being 
driven through the leather by a hammer. Of course 
the hammer does not make quite suvh clean work as 
the machine, but it is satisfactory for piercing straps, 
while the bifurcated rivet is a distinct improvement 
on the old copper rivet and washer. 

Both the rivets and the machines are made by the Jud- 
son L. Thomson Manufacturing Company of Waltham, 
Mass., U.S.A., who have opened a branch establish- 
ment in Tabernacle-street, Finsbury, London, E.C. 








KAYE’S RAILWAY CARRIAGE LOCK. 
Since we illustrated the railway carriage lock* of 
Messrs. Joseph Kaye and Sons, of 93, High Holborn, 

London, and of Leeds, it has been greatly modified. 
It has now assumed the form to be seen in the 
accompanying engravings, in which the lower 
figure shows the part of the lock visible from the 
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interior of the carriage. A passenger wishing to 
open the door, without putting his hand to the 
outer handle, pushes back the sliding bolt with his 
fingers to the extreme limit of its travel to the right, 
a holding it, then pushes the door. Should he 
release the bolt before the door has moved, 





* See ENGINEERING, vol, xlviii., page 114, 
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the bolt will shoot back into its place and all will be 
secureagain. With this arrangement there is practi- 
cally no danger of accidental opening of the door. 
There is no projecting handle to be turned by chance 
contact with a portmanteau, while the bolt cannot be 
pushed back and left in the unlocked position by 
mischief or malice, unless the door is partly opened 
at the same time. Further, every one can tell ata 
glance whether the bolt is shot or not. 

On the outside of the door there is the usual handle. 
This turns a pinion gearing into a rack on the bolt, 
which is constantly forced outwards by a long coiled 
spring acting in compression. When the bolt has been 
moved completely back, as shown in the upper figure, 
end the door opened, a bolt retainer is arranged to 
prevent its returning more than about ,, in. This 
retainer is connected to the trip bolt, which projects 
below the main bolt, and strikes the incline on the 
striking plate, when the door is slammed. In moving 
up the striking plate the main bolt is first forced back 
a little, and then the bolt retainer is released, allowing 
the bolt to shoot forward and secure the door. 

From the above description it will be seen that 
whether the bolt be moved from the inside or the out- 
side, it will always shoot back again on being released, 
unless the door be also opened at the same time to allow 
the bolt retainer to rise. Further, when the door is 
open, it only needs to be slammed to shoot the bolt to 
its full extent. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a somewhat 
firmer feeling in the market last Thursday, but again no 
business was done in Scotch iron. Buyers came up 6d. 
yer ton to 47s, 6d., but sellers increased their prices 3d. to 
Fa. above those of buyers. Hematite iron recovered 24d., 
and Cleveland 14d. of the previous day’sdecline. A large 
amount of business was done in hematite iron. Thesettle- 
ment prices at the close were—Scotch iron, 47s. 6d. per 
ton ; Cleveland, 38s. 6d. ; hematite iron, 47s. 10}d. per 
ton. The feeling was again firmer in Friday's market, in 
sympathy with the rather better tendency of the stock 
markets. Business, however, was extremely quiet, neither 
buyers nor sellers being disposed to do much. Sellers of 
warrants were seeking higher prices, which curtailed 
business in the forenoon, but in the afternoon a consider- 
able amount of business was transacted at the advance. 
Hematite iron was active, and closed 3d. up on the day, 
and Cleveland iron improved 1d. per ton. Scotch iron 
was again neglected, as had already been the case 
for three weeks and a day. Buyers would not go beyond 
47s. 6d., the advance of 6d. offered on the preceding day. 
Sellers advanced their demands 24d. per ton, but subse- 
quently they came down 14d, to 48s., or only 14d. per 
ton under the last price paid for hematite iron. At the 
close the settlement prices were: Scotch iron, 47s. 6d. per 
ton; Cleveland, 38s. 6d. ; hematite iron, 48s. =. per 
ton. A fairly good tone characterised the market on 
Monday, and a large amount of business was done in 
hematite iron warrants, which improved 2d. per ton, 
being the balance of last week’s decline. Cleveland iron 
recovered 1d. per ton. Scotch iron commenced a fourth 
week without any business being done, and with buyers 
and sellers 6d. apart in their quotations. The closing 
settlement prices were: Scotch iron, 47s. 6d. per ton; 
Cleveland, 38s. 14d.; hematite iron, 48s, 44d. per ton. 
Only a small amount of business was done in the warrant 
market yesterday. Scotch iron was again idle. Hema- 
tite iron marked a further moderate rise in price on 
‘*bear” covering, but the best price was not maintained. 
Cleveland was steady and unchanged. On the cessation 
of ‘*bear” purchases, both Cleveland and_ hematite 
iron closed dull and slightly easier in price. The 
closing settlement prices were—Scotch iron, 47s. 6d. 
per ton. Cleveland, 383, 74d.; hematite, 48s, 44d. 
ner ton. The market was easier this forenoon. 

leveland warrants declined $d. per ton, and hema- 
tite iron 24d. per ton, no business being done in 
Scotch warrants. In the afternoon a fair amount of 
business was done in hematite pigs, the price of which 
was slightly lower. The fcllowing are a few of the —_ 
tions for No. 1 special brands of makers’ iron: Clyde, 
55s. 6d. per ton; Gartsherrie, Summerlee, and Lang- 
loan, 56s. 3d.; Coltness and Calder, 57s.; Glengarnock 
ong at Ardrossan), 56s. 6d.; Shotts (shipped at 

ith), 58s. 6d.; Carron (shipped at Grangemouth) 
59s. per ton. There are still 76 blast furnaces in actual 
operation, as compared with six at this time last year. 
Six are making basic iron, 22 are working on hematite ore, 
and 48 are ma ing ordinary iron, Last week’s shipments 
of pig iron from all Scotch ports amounted to 5013 tons, 
against 6155 tons in the corresponding week of last year. 
They included 165 tons for the United States, 140 tons 
for India, 180 tons for Australia, 460 tons for Germany, 
526 tons for Holland, 180 tons for Belgium, 240 tons for 
Spain and Portugal, smaller quantities for other coun- 
tries, and 2757 tons coastwise. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
499,653 tons yesterday afternoon, as compared with 
499 609 tons yesterday week, thus showing for the week 
an increase amounting to 44 tons. 


Coal Trade.—The Scotch coal trade is steady in the 
shipping department for early loading, and a good 
business continues to be done at late prices. Main and 
splint are most inquired for, ell being a trifle easy. For 
forward contracts the weakness at Newcastle and Cardiff 
is showing signs of bringing about a little quietness in 
that direction here, but so far the effect has ly been 





felt. For public works purposes the demand continues 
good, while dross, especially the better sorts, is moving 
off more satisfactorily. Production is limited on account 
of the scarcity of wagons, and stocks are not accumulat- 
ing as they were some time ago. To-day’s quotations 
are still: Main, 8s.; splint, 9s. to 9s. 3d.; ell, 9s. to 9s. 3d.; 
and steam, 103. 6d. to 10s. 94. The report from Ayrshire 
states that little or no change has taken place there. It 
was thought that prices would have been a shade easier, 

but they have n well maintained. For house coa 

there is a quiet demand, but dross has again become a 
drug in the market. 


Institution of Engineers and Ship>uilders.—The second 

eneral meeting for session 1891-92 of the Institution of 
fin ineers and Shipbuilders in Scotland was held last 
night. Mr. Robert Dundas, C.E., the president, occupied 
the chair, and there was a large attendance. Professor 
Jamieson read a paper on ‘‘ Brown’s Rotary Expansive 
Engine.” It was agreed that the discussion on the paper 
should take place at next meeting. Mr. Ernest Scott 
afterwards read a paper on “‘ Electricity in its Relation 
to Mining,” the discussion of which was also left over for 
the December meeting of the Institntion. A paper by 
Mr. J. Millen Adam on ‘*Some New Forms of Bends 
and Junctions in Tubular Construction ” was postponed. 
Four new ordinary members and two new graduates were 
elected. 

East of Scotland Engincering Associateon.—At the open- 
ing meeting of the new session of this Association, which 
was held in Edinburgh last week, the president, Mr. 
James Thomson, C.E., delivered the opening address, 
the subject being ‘‘ Sanitary Engineering; its Present 
and Future Position in Relation to the Architect’s 
Work.” He considered the drainage arrangements of 
the better class of Edinburgh houses generally to be 
models worthy of being imitated. In such houses, how- 
ever, he thought that there were too many water-closets, 
and he considered that it was much safer to have fewer 
such appliances, because they would be oftener flushed. 
On the subject of water waste he suggested that, instead 
of the costly and irritating inspection of water fittings 
in houses for that purpose, the Water Trust should 
carry out experiments on a large scale for the purpose of 
thoroughly testing ths different systems of hot-water 
supply piping with the view of lessening the enormous 
waste which goes on in connection with that class of 
piping. The recent movement for the registration of 
plumbers was considered by Mr. Thomson to be already 
showing its beneficial effects in the trade. A long dis- 
cussion followed, and at the close the president was cor- 
dially thanked for his address. 


Mining Institute of Scotland.—With the view of con- 
sidering the convenience of the members in the east of 
Scotland, a meeting of this Institute was held in Edin- 
burgh last Saturday. The president, Mr. J. B. Atkin- 
son, Her Majesty’s Inspector of Mines, occupied the 
chair. Mr. Martin replied to the comments on his paper 
on ‘*Coal Cutting Machinery at Westburn Colliery,” and 
the discussion was adjourned. Mr. James Clark read an 
interesting and exhaustive paper on ‘‘ Briquette Making.” 
He stated that the first recorded attempt to introduce the 
manufacture of fuel into England was made in 1594, and 
the word ‘‘ patent” was first applied to artificial coal or 
fuel in 1799, there being about 385 specifications for 
patents between 1799 and 1885. The most modern 
complete factory erected in this country was that at 
Newport, Mon. He went on to describe a small plant 
erected by the Ormiston Coal Company two years ago 
by the Uskside Engineering and Rivet Company, 
Limited, and concluded by stating that before they 
erected the plant they stored hundreds of tons of their 
**gum” dross in the workings. Now it was all drawn, 
and whatever was left over after supplying the colliery 
with steam, was made into patent fuel. Gieneeien of 
the paper was adjourned. Mr. H. M. Caddel, of Grange, 
contributed an elaborate paper on ‘‘ A Visit to the Coal, 
Anthracite, and Oil Regions of Pennsylvania,” based on 
personal observation, in which he testified to the presence 
of the Scottish element in the management of the mines 
of the region, and expressed the opinion that the miner 
in thiscountry making 8s. a day was in a better position 
than he would be in America making 12s. a day. 


Royal Scottish Society of Arts.—An ordinary meeting of 
this Society was held in Edinburgh on Monday night, 
the president, Mr. Alexander Leslie, C.E., in the chair. 
Mr. William Scott Morton contributed a paper on 
**' Tynecastle Modelled Canvas, and other Decorations.” 
He described the early process of leather working in the 
fifteenth century, and traced its progress until printed 
papers were introduced in France and England in imita- 
tion of leathers, to be followed by cloth in imitation of 
tapestry, as a means of wall decoration. The story of the 
inception of the Tynecastle canvas, which was quite a 
new departure, was told by Mr. Scott Morton, and he 
described in detail the process of manufacture, the change 
from hand ———s to mechanical production, and from 
the flat design to the high relief which now obtained. 
He illustrated his paper by exhibiting some beautiful 
a of very artistic decorations made at Tynecastle, 
near Edinburgh. 


New Shipbuilding Contract for Dundee. — Captain 
Charles Barrie, Dundee, has just placed an order with 
Messrs. W. B. Thompson and Co., Limited, Dundee, for 
the construction of a sailing vessel similar to the 
apolis recently launched for him by the same builders. 
She is to measure 320 ft. by 45 ft. by 25 ft., and will be 
put on the stocks immediately. 

Purchase of Mill Lades on Water of Lcith—With the 
view of carrying out an important scheme of sanitary im- 
—— @ purchase has just been made by the Edin- 

urgh corporation of two mill lades on the Water of 
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Leith, at a cost of between 23,0007. and 24,0007. One of 
the lades is about 2800 yards in length. An iron pipe is 
to be laid along the bed of the lades for the purpose of sup- 
plying water to raise steam for the mills. which have sold 
their water — to the corporation. After this pipe 
has been laid the lades will be filled up. 


Wind Velocities on Ben Nevis.—During the late gales 
wind velocities of 90 and 100 miles per hour were fre- 
quently recorded at the observatory on Ben Nevis, while 
on one occasion the Robinson anemometer indicated that 
the wind was moving at the rate uf 120 miles per hour. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fairly 
large attendance on ’Change, but the tone of the market 
was flat and only a small amount of business was trans- 
acted. There were a few inquiries but buyers and sellers 
did not come to terms very easily. Early in the day a 
few lots of No. 3 g.m.b. Cleveland pig iron changed 
hands at 38s. 6d. for prompt f.o.b. delivery, but later on 
merchants willing to sell at that figure experienced con- 
siderable pena: Sica finding purchasers. Several makers 
would not quote below 38s. 9d., and on the other hand 
most of the buyers were not disposed to give more than 
38s. 3d. for the ruling quality. Nobody would buy for 
forward delivery notwithstanding that much easier terms 
might have been secured for delivery ahead than for 
"whee, No. 4 foundry was sold at 37s. 9d. and grey 
orge realised 36s. 9d., but buyers reported having done 
business at rather less than these figures. Middlesbrough 
warrants were nominally 38s. 7d. cash buyers. ‘To-day 
our market was — lifeless. Sellers again offered No. 3 
at 38s. 6d, but hardly any buyers cared to give more than 
38s. 3d. A small business, however, was recorded at 
38s. 8g The hematite pig-iron trade continues steady 
and the price has not been affected by the fluctuations 
in ore freights. About 50s. is still the general figure for 
Nos. 1, 2, and 3 of makers’ east coast brands, Spanish 
ore for immediate delivery is rather dear in consequence 
of the — freights of ore from Bilbao, but for delivery 

ahead rubio can be bought at 13s. 6d. ex ship Tees. 


Manufactured Iron and Steel.—These two important 
industries are hardly so firm as when we last reported, 
but all the works in the district are busy and many firms 
are pressed for deliveries. Several establishments, how- 
ever, are now getting well through the contracts on hand 
and they complain that new orders are by no means easy 
tosecure. Common iron bars are quoted 5/. 10s. ; best 
bars 6/.; iron ship plates 5/. 10s.; iron ship angles 51. 5s.; 
steel ship plates 6/.; steel ship angles 5/. 15s., all less the 
customary 24 per cent. discount forcash. The steel rail 
trade is quiet, and though there has recently been an 
inquiry or two, new work comes very slowly to hand. 
Heavy sections of rails are 4. 2s. 6d. to 4l. 5s. net at 
makers’ works. 


The Fuel Trade.—There is little change in the fuel 
trade. Good blast furnace coke remains at 14s. delivered 
here and the supply is by no means over plentiful. 


The Search for Coal on Teesside.—The experimental 
boring which the Newcastle Chemical Company have 
been prosecuting on their royalty at Henerton Hill, near 
Middlesbrough, for some months in search of coal or 
natural gas, has now been abandoned. After boring to a 
depth of 1956 ft. the hopes of the explorers were raised 
by the discovery in August last of a seam of good coal 2 ft. 
in thickness, Although too thin to be, in itself, of value 
at the depth, the discovery of this seam gave colour to the 
expectation that a still larger seam might be encountered 
below, and the boring was continued through limestone, 
sandstone, and shale to a depth of 1972 ft. from the sur- 
face, when the American boring apparatus, which had 
been used up to then, was replaced by the diamond 
boring apparatus of Mr. Vivian, the latter, although the 
more costly to use, having the advantage of obtaining a 
solid core of the strata bored ifoveh, instead of the 
pulverised fragments obtained by the American appa- 
ratus. The diamond borer commenced operations about 
the end of September, and pierced alternate layers of 
black shale, sandstone, and limestone to a depth of a 
little over 2100 ft. from the surface, when a solid bed of 
black shale was encountered. This has been bored 
through for about 70 ft., when the firm, discouraged, it is 
believed, by adverse geological reports, discontinued 
their costly experiment a few days ago. 





NOTES FROM THE SOUTH-WEST. 

_Gasand Water inthe Rhymney Valley.—Notice has been 
given of an intended application to Parliament next session 
for a Bill to incorporate a company for the construction of 
works to supply Gelligaer, Llanfabon, Mynyddisllwyn 
Bedwas Upper, and other places in the Rhymney Valley 
with gas and water. It is proposed to purchase and 
transfer to the company the works belonging to the 
Bargoed and Hen woe on and Water Companies, and to 
undertake the public lighting and water supply at present 
conducted by those companies, 


South Wales Institute of Engineers.—The annual meet- 
ing of this Institute was held at Cardiff, on Tuesday, 
under the presidency of Mr. J. S. Colquhoun. The first 

iscussion was upon Mr. Galloway’s paper, ‘‘ The South 
African Coalfield,” which had been read at a previous 
meeting. Mr. Hood said African coal was being used b 
many people in South Africa in preference to Englis 
and Welsh coal, and the time would‘come when we should 


have competition in our coal trade, not only in Africa, 
but in all parts of the globe. Mr. T. D. Steel gave his 
experience of coal foun 


in the Andes, and stated that 
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when the new building of the Institute, with its museum, 
was ready, he should be glad to present specimens of 
Andes coal to the collection of minerals propused to 
formed. Professor Elliott’s paper ‘‘On Compound Air 
Compressors and Motors,” which had been read at a pre- 
vious meeting, was also discussed, but the matter was 


considered one of such importance that the debate was’ 


further adjourned. 


Taff Vale Railway.—The Taff Vale Railway Company 
intends to seek further powers in the — session of 
Parliament. The company propose to abandon certain 
works authorised in 1890. Power is also sought to 
acquire certain lands at Pontypridd, and to widen bridges 
at the same place. Lands are also es gg to be acquired 
in the parishes of Llandaff, Whitchurch, Ystradyfodwg, 
Aberdare, Llanwonno, and Merthyr Tydfil. 


Water Supply of Swansea.—The Swansea Town Council 
intends to apply to Parliament next session for authority 
to construct reservoirs, aqueduct tunnels, cuttings, and 
other works in connection with a proposed water supply 
from the Cray and its tributaries in Breconshire. 


Barry Dock Extension.—The directors of the Barry 
Railway Company met at Cardiff on Wednesday to open 
tenders for the construction of a new low-water entrance 
to Barry dock. It was decided to let the contract to Mr. 
J. Jackson, who is at present proceeding with the con- 
struction of the commercial graving dock. 


Briton Ferry.—It is stated that new tin-plate works 
are to be erected at Briton Ferry, and that the site 
selected is a vacant spot between the Villiers Tin Works 
and the Cardiff Coke and Washed Coal Works. 


Cardif.—The steam coal trade has not shown much 
change. The best qualities have made 12s. 6d. to 13s., 
and inferior descriptions 12s. to 12s. 3d. per ton. House 
coal has shown little alteration; No. 3 Rhondda large has 
been making 12s. 3d. to 12s. 6d. per ton. The coke trade 
has been rather inactive; foundry qualities have made 
19s. to 19s. 6d., and furnace ditto 17s. to 17s. 6d. per ton. 


The Electric Light at Bristol. Mr. W. H. Preece, who 
is acting as chief electrician to the electrical committee 
of the Bristol Town Council, has issued a report on the 
plant and machinery of the proposed installation. He 
commends the adoption of the locomotive type of boiler. 
If the use of local coal were imperative, the Lancashire 
type of boiler would have to be adopted ; but understand- 
ing that good Welsh coal is equally applicable, Mr. 
Preece would prefer using that. The capacity of the pro- 
posed plant to comply with the scheme laid down in a 
previous report was 10,000 glow lamps of 16 candle- 

ower, and 96 arc lamps for purposes of street lighting. 
There would be two arc light steam dynamos, each o> 
of lighting the 96 lamps. These would be of 96horse-power 
delivering to the arc light circuits 80 amperes at 650 volts. 
There would be six steam alternators, four of them to be 
330 horse-power, each capable of lighting 3000 16 candle- 
power glow lamps, delivering 100 amperes at 2000 volts, 
and two to be 120 horse-power, each to light 1000 16 candle- 
power glow lamps delivering 37 ampéres at 2000 volts. 
Sufficient power is therefore provided to allow one steam 
alternator of 330 horse-power and one of 110 horse-power 
to be used as spare plant. 


Wages in Wales.—A meeting of the Monmouthshire 
and South Wales Coalowners’ Associatiou was held at 
Cardiff on Saturday, when the representatives of the 
owners upon the sliding scale committee were authorised 
to meet the workmen’s representatives, with powers to 
enter into a new agreement for regulating wages from 
January 1, 1892. 


Bristol Docks.—On Monday the works committee of the 
Bristol Town Council decided to accept a tender of Messrs. 
Baker and Co. for the erection of another shed on Caron’s 
Marsh Wharf. Mr. Krauss’s tender for the erection of a 
shed on the Welsh back for the accommodation of traffic 
carried on by Messrs. Burton and Sons’ boats was also 
accepted, as was that of Messrs. Grafton and Co., of 
Bradford, for the construction of an overhead traveller, 
traversing the whole length of Bathurst Wharf for the 
accommodation of Continental traffic. 


The Bute Docks.—The Bute Docks Company will seek 
powers in the next session of Parliament for the construc- 
tion of a dock on Cardiff East Flats. This new dock is 
proposed to be built at an estimated cost of from 700,000. 
to 1,000,000. The new docking will be constructed on 
the foreshore, the ground adjacent being already in pro- 
cess of reclamation. Direct communication is proposed 
to be established with the Taff Vale and other local 
railways, 
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MISCELLANEA. 

THE gross receipts of the 23 principal railways of the 
United Kingdom, for the nek ending November 15, 
amounted, on 16,290} miles, to 1,357,337/., and for the 
corresponding period of 1890, on 16,2524 miles, to 
1,326,785/., an increase of 373 miles, or 0.2 per cent., and 
an increase of 30,552, or 2.2 per cent. 


The German army is to be provided with a new field 
gun, a sum of 5,318,870/. being put aside for this purpose. 
‘he guns are to besupplied by le. The new weapon 
will be 8 centimetres (3.2 in.) in diameter, and the total 
weight of the gun carriage and limber will be somewhat 
less than at present. 


It is announced that, though the Egyptian Govern- 
ment omg mig the plans and estimates of the English 
engineer, Mr. Latham, for the sanitation of Cairo, France 
demands not | that the plan should be open to compe- 
tition and judg by an international committee of three 
members—a Frenchman, a German, and an Englishman 





—but also that the decision to be valid must be unani- 
mous. In case of difference of opinion she reserves the 


» | right to have recourse to arbitration. 


Mr. Lloyd Wise, county councillor of the Southend 
division of Essex, and member of the Kent and Essex 
Sea Fisheries Commission, has resigned his membership 
of the London Chamber of Commerce, as a protest against 
the action taken by the Chamber in appointing a com- 
mittee to report the Thames sewage question, without 
arranging for a representative for Southend to be on it. 

his town is rapidly increasing in numbers, and in Mr. 
Wise’s opinion deserves a special representative, as its 
interests may be largely affected. 


The Science and Art Department have decided that 
after next year the payments of 1/. for each pass in the 
second class of the elementary stage of each subject shall 
cease, as under the new rules the local authorities are 
quite capable of supplying such an elementary science 
training themselves. Elementary papers will still be set, 
but only those attaining a prin i equal to the present 
first class will be passed. The payments for the honours 
and advanced -stages will be increased, with a view to 
encouraging more advanced instruction in science, which 
at present is inadequately provided for. 


A new type of electric railway, based on the battery 
transformer system, has been proposed by Mr. W. B. 
Vansize, of Plainfield, New Jersey. A series of secondary 
batteries are placed in cellars or other convenient places 
at distances of } to E mile along the route. These bat- 
teries are connected to a high-tension charging circuit 
which is completely insulated from the discharging and 
working circuit. The track is divided up into a number 
of these working circuits, the rails being used as conduc- 
tors. By connecting the secondary batteries with the 
high-tension current in series, and with the discharging 
current in multiple, a low working pressure can be ob- 
tained, and less perfect insulation of the working circuit is 
required. 


On Saturday afternoon the Junior Engineering Society 
visited the Kennington-lane storage station and Vauxhall 
Works of the South Metropolitan Gas Company where 
the five holders at present in use are capable of storing 
7,183,000 cubic feet of gas, but the growing demands 
have necessitated the enlargement of holder No. 1, and 
the work is now being carried out by Messrs. Ashmore, 
Benson, Pease, and Co., of Stockton-on-Tees. The guide 
framing within which the gasholder previously worked 
consisted of a series o standards lightly braced together, 
the top part tapering slightly upwards. Each of these is 
now being severed half way up for the insertion of a 
parallel piece to which the top part of the old standard is 
being attached, thus lengthening them by the addition 
of the new intermediate piece, and by its means providin 
for two additional lifts of 44 ft. each, which will be guide 
by Livesey’s tangential rollers. The tank is 218 ft. in 
diameter, and that of the four cylinders respectively 
215} ft., 213 ft., 210? in. and 2084 ft. 


The Austrian Society of Engineers and Architects are 
now engaged ina series of very important experiments on 
the resistance of masonry arches. Sufficient is now 
known of the strength and elasticity of stone and cements 
to render the theory of the elastic arch applicable to 
masonry arches, which have been and still are designed 

urely by empiricism, so that in many cases very little is 
Giews as to the actual stresses carried by the structures, 
and there is no doubt that the factor of ‘safety is inmany 
cases excessive. The experiments to be carried out will 
afford data as to the permissible working stresses, and 
the design of arches will therefore be simplified. One 
group of experiments will be devoted to researches of the 
elastic and resistant properties of the materials to be used 
in constructing the arches to be experimented on. A 
second set of experiments will be made on the brick, con- 
crete, and terra-cotta floors now so commonly used in 
warehouses, and a third set on arches for bridges of 75 ft. 
span. 


The members of the Hull and District Institution of 
Engineers and Naval Architects held their second general 
meeting of the seventh session on Tuesday, November 17, 
in the rooms, Parochial Office, Bond-street, Hull, the 
president (Mr. C. F. Amos,) in the chair, when an inter- 
esting and instructive paper was read by Mr. W. Wyllie 
on ‘‘ The Wear and Tear of Small Vertical Boilers,” in 
which he commented on the extremely rough treatment 
which this class of boiler received on board fishing smacks 
where the men were not much troubled with timidity, and 
appeared to be unable to comprehend the dangers of 
steam. The author dealt with the various types of small 
vertical boilers, and pointed out how each particular class 
deteriorated, and he endeavoured to elucidate the cause 
of such deterioration. This cause he attributed to 
mechanical action, and expressed the opinion that such 
action was the chief cause of the deterioration which took 
place in the ordinary marine boilers, such as are at pre- 
sent in use. The paper was followed by a lengthy discus- 
sion. 


Messrs. John Mowlem and Co. have sent us the par- 
ticulars of some experiments which they had carried out by 
Mr. Kirkaldy on the strength under compression of three 
kinds of stone, viz., flint from the chalk beds, a Cher- 
bourg quartzite said to contain 93 per cent. of silica, and 
an ordinary specimen of good Guernsey granite. The 
object of the experiments was to disprove a common 
fallacy that suitability of a stone for roadmaking pur- 
poses depends on its compressive strength. Messrs. 

Jowlem hold on the other hand that toughness is a more 
important characteristic, and Mr. Kirkaldy’s experiments 
thoroughly confirm the view. Of the stone tested, the 
two flint specimens showed an average strength of 
2080.4 tons per square foot, but the specimens were very 





unequal, one going at 1682.4 tons per square foot, and the 
other at 2478.5. ‘I'he Cherbourg stone showed an average 
strength of 2039.8 tons per square foot, whilst the granite 
crushed under an average stress of 1835 tons per square 
foot. Ifthe compressive strength of the stone were an 
index of its value for roadmaking purposes, the flint 
would, from the above results, be superior to Guernsey 
granite, whereas every tyro in roadmaking knows that 
there is no comparison between a flint road and one made 
with Guernsey granite. 


The natural gas “wells” of Ohio, Indiana, and Penn- 
sylvania, according to the Harrisburg 4eeyraph, are 
giving out, and it is becoming difficult to find new sources 
of supply. It now looks, our American contemporary 
says, as if the supply would be exhausted ; and the old 
and pleasing theory that the gas was being constantly 
generated in the great fissures of rock beneath the earth’s 
surface, by the percolation of water and its action on the 
elements there, was abandoned long ago. Natural gas 
is stored in huge reservoirs ; when the reservoirs are once 
emptied there is no means of refilling them. The house- 
keepers of the land mourn at the prospect of returning 
to the age of coal fires, with the accompanying work and 
dust. Natural gas is the greatest lightener of household 
burdens which any century has developed ; and in many 
kinds of manufacture, such as glass and pigiron, it seems 
now almost indispensable, as it affords a steady, unvary- 
ing heat, and thereby saves the loss of much Yaluable 
material necessarily engendered when other fuel was 
used. The Telegraph goes on to express its belief, how- 
ever, that housekeepers and manufacturers will not have 
to return to coal, but will use a ‘‘ natural gas” artificially 
prepared by the volatilisacion of oil. The oil can be 
volatilised in one place and then piped throughout the 
city, or each house can have its own attachment and 
manufacture its own gas. Large manufacturing estab- 
lishments in several western cities are already making use 
of the device, with most satisfactory results. 


Quite a large number of masonry bridges have been 
built in Germany during the past few years. German 
engineers hold that such bridges are economical as they 
cost less to maintain, but nevertheless they turned their 
attention to reducing the first cost of such bridges as 
much as possible. In this they have been very successful, 
as the following figures show : 


Cost per 

Bridge. Arch Span. Square Yard 
of Plan. 
ft. £s. d. 
Over the Euse 147.6 514 0 
. i 67.57 314 0 
Glatt 68.22 211 0 
* Murr 139.7 460 


In this search for economy, the bridge-builders have not 
always shown a due regard for the fitness of things in 
designing the details of their structures, though great 
care has , Bam taken in planning the chief portions of the 
bridges. A pathway carried on projecting brackets held 
in place by iron hooks does not harmonise well with the 
massive masonry of an arch. As regards the arches 
themselves, however, much has been done to improve 
their construction. The abutments are generally made 
of Portland cement concrete, and the same materi»l is 
used for the arches themselves when the span is less than 
98 ft., though the face is often for appearance sake 
finished off with cut stone voussoirs, 


In a paper recently read before the American Society 
of Civi] Engineers, Mr. Wm. Saunders gives an account 
of the Knox method of quarrying rock, which he states 
effects a great saving of material. The system is based 
on the fact that the direction in which a rock is cleaved 
by a powder-blast can be regulated by properly shaping 
the blast-hole. Thus, suppose a sheet of stone 10 ft. deep 
is to be sheared from its bed, taken to be horizontal, in 
one piece. The face in front is free, and a natural 
seam, say, separates the block at each end from the walls 
of the quarry. The block may be, say, 50 ft. long, and 
has all its bases free save one, that opposite and corre- 
sponding with the bench, and it has moreover to be 
eal from its bed. In the first place a series of holes 
are drilled along the block parallel to its outer face, the 
distance at which they are placed from this face and from 
each other being regulated by the thickness, strength, 
and character of the rock. In sandstone of medium 
hardness they maybe situated 10 ft., 12ft., or 15ft. apart. 
If the bed is a tight one the holes should run entirely 
through the sheet, but with an open free bed holes of less 
depth will suffice. Grea care must be taken to get the 
holes perfectly round and all in a straight line with each 
other. The holes are finally reamed out so as to form 
acute angles at the extremities of the diameter, which 
lies in the straight line joining the holes, the original 
circular form being carefully maintained in the direction 

xrpendicular to this. On blast each of these angles 
Rime the starting point of a line of cleavage, which 
therefore runs in a practical straight line between the 
ho’es, and the whole mass of stone is shifted forward on 
its bed. The powder used should be a low explosive, 
like black or Judson powder, or other explosives which 
act slowly. Not much is required for most rocks, and as 
little should be used as possible. Hard and fine-grained 
stone requires less than soft stone. Thus a block of 
granite more than 400 tons in weight was split clean in 
two with 13 oz. of F F powder, whilst a block of sand- 
store of less than 100 tons in weight was barely started 
with 24 lb. of the same powder. As much air space as 
possible should be left between the explosive and the 
tamping. By making four angular grooves in the holes 
at right angles to each other, two lines of cleavage can be 
started, and this system is useful in breaking up large 
blocks to smaller dimensions, 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CIVIL ENGINEBRS.—Ordinary meeting, Tuesday, 
December Ist, at 8 p.m. Renewed discussion on ‘‘ Portland Cement 
and Portland Cement Concrete,” by Messrs. Bamber, Carey, and 
Smith, and first monthly ballot for members for Session 1891-92. 
—Students’ meeting, Friday, November 27th, at 7.30 p.m. Paper 
to be read, ‘‘ Modern Railway Carriages,” by Walter Clemence, 
Stud. Inst. U.E., Mr. W. Dean, M. Inst. C.E., in the chair. 
—Students visit, Friday, December 4th, at 2 p.m. To inspect 
the new refrigerating plant at Nelson’s Wharf, Commercial-road, 
Lambeth. 

PuysicaL Society.—December 4th. 1. “‘On a Permanent 
Magnetic Field,” by Mr. W. Hibbert. 2. ‘‘ Note on the Pro- 
duction of Rotary Currents,” by Professor Ayrton, F.R.S. 

GroLoaists’ ASsociaTION, Lonpon.—Friday, December 4th, in 
the Mathematical Theatre, University College, Gower-street, 
W.C., when the following papers will be read: ‘‘ Supplementary 
Observations on some Fossil Fishes from the English Lower 
Oolites,” by Arthur Smith Woodward, F.G.S., F.Z.8. ‘* Organic 
Matter asa Geological Agent,” by Rev. A. Irving, D.Sc., F.G.S. 
The chair will be taken at 8 p.m. 

Cuemicat Sociery, Buriineton House, Lonpon, W.—Thursday, 
December 3rd, at 8 p.m. ‘* Phosphorus Oxide,” Part II., by Pro- 
fessor Thorpe, F.R.S., and Mr. A. E. Sutton. ‘‘On Trangulin,” 
Part II., by Professor Thorpe and Dr. A. K. Miller. ‘‘ The Structure 
and Character of Flames,” by Mr. A. Smithels and Mr. H. Tingle. 
‘* The Composition of Cooked Vegetables,” by Miss K. J. Williams. 
** On the Occurrence of a Mydicatic Alkaloid in Lettuce,” by Mr. 
T. S. Dymond. ‘* On some Metallic Hydrosulphides,” by Mr. 8. E. 
Linder and Mr. H. Picton. ‘‘On the Physical Constitution of 
some Solutions of Insoluble Sulphides,” by Mr. Harold Picton. 
——™ and Pseudo Solution,” by Mr. H. Picton and Mr. S. E. 

inder. 

Tue MANCHESTER ASSOCIATION OF ENGINEERS, — Saturday, No- 
vember 28th, meeting at the Grand Hotel at 7 p.m., when the 
following papers will be read : ‘‘ The Deakin Governorless Engine,” 
by Mr. D. Fulton, A.M I.C.E. (Barrister-at-Law). ‘‘ On the Chrono- 
meter Governor, a New Expansion Regulator for Steam Engines,” 
by Mr. C. F. Budenberg, M.Sc. 

Tur JUNIOR ENGINEERING Society.—Meeting on Friday, the 27th 
inst., in the Westminster Palace Hotel, at 8 p.m., when Sir E. J. 
Reed, K.C.B., F.R.S., M.P., will deliver his presidential address. 
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PRIVATE BILL LEGISLATION. 


THERE now only remain three days, of which one 
is a Sunday, for the deposit of plans connected with 
the schemes that are to come before Parliament 
during the ensuing session. Engineers, solicitors, 
and draughtsmen are working at full pressure to 
complete their arrangements, and in many cases 
their utmost exertion will be needed to finish the 
drawings and documents before Monday evening. 
Each issue of the Gazette grows more bulky, and 
when to-day’s edition appears we shall know 
exactly what are the prospects of work in the com- 
mitttee rooms at St. Stephen’s during the early 
part of the year, unless all these well-contrived 
schemes should suffer simultaneous shipwreck 
through a general election. Such an event is by 
no means an impossibility, and should it occur it 
will again direct attention to our very cumbrous 
system of procedure, which appears designed to 
stifle enterprise rather than to encourage it. Why 
the fate of a new railway or dock should depend on 
the balance of political parties is a matter that 
passes the wit of man to comprehend, but it is 
certain that during the next few months many an 
engineer, who ordinarily takes very little interest in 
politics, will watch the divisions in the House of 
Commons with the greatest assiduity, while those 
who ordinarily are strenuous opponents of the 
Government, will exchange their attitude for one 
of benevolent neutrality until they see their pro- 
jects safely enshrined in Acts of Parliament. 

Among the schemes which generally appear early 
in the Gazette are those relating to gas, water, and 
electric light. These are usually brought forward 
either by local authorities, who can dip into the 


9|ratepayers’ pockets, or by well-established com- 


panies who have not to find financial houses to 
guarantee the preliminary expenses. This year 
the leading municipal project is that of the Bir- 
mingham Corporation for bringing a new water 
supply from the rivers Elan and Claerwen, in Wales. 
This work comprises the construction of five storage 
reservoirs in the counties of Radnor and Breck- 
nock, all with names very difficult for the Saxon 
tongue. An aqueduct and line of pipes will con- 
nect the reservoirs with the storage basins near 
Birmingham. Numerous Provisional Orders for 
electric supplies are asked for. The Board of 
Works for the Whitechapel district propose to lay 
down machinery and mains, and to supply current 
in the first instance in Whitechapel High-street, 
Whitechapel-road, Commercial-road, Commercial- 
street, and Leman-street. In Liverpool the Electric 
Supply Company, Limited, seek to amend the pro- 
visions of the Orders of 1889 and 1891, and to 
extend the area of su 





pply. 
The Corporation of West Ham are seeking powers 


to enable them to supply electric energy through- 
out their borough. They propose, in the first in- 
stance, to Jay mains in High-street, Stratford, from 
Burton-road to the Broadway ; in the Broadway 
and the Grove, as far as Maryland Point Bridge ; 
Barking-road and Victoria Dock-road. They also 
propose to take powers to break up a very large 
number of other streets and roads. The Corpora- 
tion of Sheffield are also seeking to undertake the 
electric lighting of their own town. They have 
viewed with longing eyes the dividends paid by the 
gas company for years past, and if they are not to 
allow another monopoly to grow up in their 
midst, must occupy the ground before some private 
company establishes itself. They are none too soon, 
for the Sheftield Telephone Exchange and Electric 
Light Company, Limited, are promoting a Bill for 
the same purpose. At Sutton Coldfield the Cor- 
poration are going a step further ; they are seek- 
ing to absorb the local gas company, and at the 
same time to commence supplying electricity. At 
Newberry, in Berkshire, the Corporation propose 
to lay down electric lightiag plant, or to empower 
some other persons to do so. Aberystwyth is 
another town which desires to keep the electric 
supply in the control of the municipality, while 
the towns of Halifax, Ashton-under-Lyne, Sutton, 
Woking, and Harwich, together with the vestry of 
Lambeth, have the same intention. 

Several existing electric supply companies desire 
to enlarge their boundaries. The Weybridge 
company wants to supply Walton-on-Thames, the 
East London Company proposes to extend into 
Hackney. 

The National Telephone Company have prepared 
a Bill of very wide scope. It will give them power, 
if it be passed, to carry their wires anywhere, both 
overhead and below ground, and to attach them to 
any building, whether the owner consent or not. 
The only protection afforded to the property owner 
is an appeal to the Board of Trade, ‘‘or other 
public body or local authority,’”’ who may impose 
terms, conditions, and restrictions. There will be 
a very determined opposition, we should imagine, 
to the Bill, for it would enable the company to 
invade a man’s property not only once, but as often 
as the necessities of repair or testing required them 
to do so. 

The correspondence in the Times has prepared 
the public for the appearance of a second telephone 
company in London. In order to pave the way 
the license of the practically defunct ‘‘ New Tele- 
phone Company” has been acquired, and now an 
Act is sought for the reconstitution of the company 
and to give it powers to erect and lay wires over 
and under ground. This company is not quite so 
autocratic in its measures as the National, but ‘‘the 
terms and conditions” are left to be defined in the 
Act, so that the property owner needs to look after 
his interests closely if he does not want to see his 
rights vanish to a great extent. 

After the experience of last session it was certain 
that there would be a rush of projects for carrying 
the cross traffic of London, which is now so badly 
accommodated, by means of tubular railways placed 
at a level which avoids interference with exist- 
ing structures of all kinds. Had the City and 
South London Railway been more successful finan- 
cially we should have had a perfect boom in this 
type of line, but even under existing circumstances 
there is quite a large number seeking Parliamen- 
tary sanction. 

The most important of the deep tunnel railways 
set down for the next session is the one joining 
Waterloo Station, London, with the Mansion House. 
At all hours of the day hundreds, if not thousands, 
of passengers are making their way to and from 
Waterloo Station, which is most inconveniently 
situated on the south side of the Thames. Morning 
and evening the stream of passengers becomes a 
flood, the great majority of whom are engaged in 
business in the City, and all of whom have to get to 
the station either on foot or in vehicles, or by the 
South-Eastern Railway, lengthening the time occu- 
pied in reaching their homes by a quarter of an hour, 
and often more. The proposed line, which will be 
of the type of the City and South London Railway, 
will be carried in iron tubes far underground, and will 
deliver passengers in Mansion House-street, oppo- 
site the north-eastern corner of the MansionHouse, 
following the subjoined route which constitutes a 
list of the most queerly named saints to be found 
in any calendar :--St. Mary Lambeth, Christ- 
church Southwark, and part of the bed and fore- 





shore of the River Thames, in the county of 
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London, and part of the bed and foreshore of the 
River Thames, the precinct of Bridewell, St. 
Bride, St. Anne, otherwise St. Anne Blackfriars, 
St. Andrew-by-the-Wardrobe, St. Benet, other- 
wise St. Benet Paul’s Wharf, St. Peter, otherwise 
St. Peter Paul’s Wharf, St. Mary Magdalen, St. 
Mary Mounthaw, St. Nicholas Cole Abbey, St. 
Nicholas Olave, St. Mildred, otherwise St. Mildred 
Bread-street, St. Mildred the Virgin, otherwise 
St. Mildred Poultry, Holy Trinity the Less, St. 
Margaret Moses, St. Mary Aldermary, St. Thomas 
the Apostle, St. Antholin, St. Benet Sherehog, St. 
Stephen, St. Mary Colechurch, St. Christopher, 
otherwise St. Christopher-le-Stock, St. Mary Wool- 
noth, and St. Mary Woolchurch, otherwise St. 
Mary Woolchurch Haw, in the city of London, all 
in the county of London. 

Another company, yet to be incorporated, pro- 
pose to make a deep tunnel railway from the corner 
of Southampton-street and the Strand, London, to 
High-street, Hampstead. There is to be a branch 
line from the corner of Hampstead-road and Seaton- 
street to the King’s Cross Railway Station. Access 
to the Charing Cross Station (S.E.R.) will be fur- 
nished by a subway from Agar-street, Strand, while 
a footbridge will enable passengers debarking at 
King’s Cross to reach the St. Pancras Station. 
This line will connect with the stations of five com- 
a the London and North-Western, the Mid- 

and, the Great Northern, the Metropolitan, and 
the South-Eastern, and if constructed would prove 
of considerable advantage to them. 

The City and South London Railway are making 
an effort to improve their traffic by extending across 
London to Islington. A scheme was presented 
last year on somewhat similar lines, but there was 
not any actual connection between the two lines, 
and passengers would have had to alight and 
transfer themselves from one train to another. 
Now the new line will branch off the existing one 
in High-street, Borough, and will be connected by 
a subway with the London Bridge Station of the 
London, Brighton, and South Coast Railway. In 
this way an important source of traffic will be 
secured. Another subway will connect with the 
Inner Circle line. 

Another project very interesting to Londoners is 
the Baker-street and Waterloo Railway. This is 
designed to run from the west end of New-street, 
Upper Baker-street, to the bottom of Portland- 
place ; thence through the whole length of Regent- 
street to the Quadrant, and from thence by Charing- 
cross, and under the river to the south side of 
Waterloo Station. The advantages of such a line 
are manifest. Atthe northern extremity it would 
connect with the St. John’s Wood and the Metro- 
politan Railway, while at the south it would pass 
under the South-Eastern, the Metropolitan District, 
and the South-Western stations. The railway will 
be of the deep tunnel type introduced by Mr. Great- 
head, and on such a route it can scarcely fail to prove 
remunerative, for it would be amply fed at both 
ends, not only in the morning and the evening, but 
at all hours of the day, for every train that ran into 
Waterloo and Charing Cross would send it some 
passengers who were anxious to reach the west or 
north-west of London. 

Yet another of these schemes contemplates joining 
the main line of the Great Northern Railway Com- 

yany at Finsbury Park to a station in Finsbury 
Pavement. The motive power to be used is elec- 
tricity, but beyond this very little information is 
given. It seems a pity that a line of this kind 
should not be continued to join with some of the 
southern railways. 

An effort is being made to connect the London 
and South-Western and the Brighton Railway com- 
panies more closely with the City by an ordi- 
nary ovethead line. From a point in Southwark- 
street, close to where the street is crossed by the 
South - Eastern Railway, a line is proposed to 
be carried across the Thame: by means of a 
bridge, terminating at a point on the western 
boundary of Crooked-lane, 22 yards from Arthur- 
street, West. In Southwark-street the line then 
runs in two directions ; towards the west it will 
skirt the present South-Eastern line, until it can 
join the South-Western, which it will do at three 
different points, all close to Waterloo Station ; 
towards the east it will join the Brighton line just 
outside the London Bridge Station, at the crossing 
of Bermondsey-street. A new company is to be 


formed to construct this railway, but it will cer- 
tainly find itself saddled with a very heavy under- 
taking. 


The erection of a full-sized terminal 





station in King William-street is a matter involving 
an outlay of millions. Unless the two companies 
to be served are prepared to find the greater part 
of the capital, it is difficult to see how it can be 
raised. The South-Western Company have spent so 
much over Waterloo during the past few years that 
they cannot be expected to assist in the erection of 
a station that would detract from the efficiency of 
their present terminus, while it is quite contrary to 
the practice of the Brighton Company to spend 
money on unremunerative enterprises. 

The Manchester, Sheffield, and Lincolnshire 
Railway Company are renewing their attempt to 
carry their line into London. The new part com- 
mences at Kirby-in-Ashfield, in the county of Not- 
tingham, and passes through Leicester and parts of 
Warwickshire, Northampton, and Buckingham to 
join the Aylesbury and Buckingham Railway of 
the Metropolitan Railway Company. There will be 
short branches connecting the new line to the 
London and North-Western Railway and the East 
and West Junction Railway. At the London end 
the line will split off from the Metropolitan Rail- 
way near the West Hampstead Station, and will 
terminate in Marylebone-road, close to Somerset 
Mansions. Between West Hampstead Station and 
Willesden Green the Metropolitan Railway will be 
widened to admit the new traftic. A new line will 
connect the proposed railways from a point near 
the Kilburn and Brondesbury Station with the 
London and North-Western Railway, near the 
West End-lane Station. Another line will branch 
off between North Bank and Lodge-road, and will 
terminate near the junction of Carlisle-street with 
Princess-street. A third line will branch off at 
Alpha-road and make a junction with the Metro- 
politan Railway near Baker-street Station. There 
will be several branch railways in Nottinghamshire 
to connect with collieries and other lines. 

The Lancashire and Yorkshire Railway are sub- 
mitting to Parliament a Bill dealing with a large 
number of subjects, none of which is of any spe- 
cial engineering interest. A short line is to be 
built at Horbury, and widenings are to be made 
at Horbury, Crigglestone, Wakefield, and Bol- 
ton-le-Moors. Works in connection with roads 
and bridges are to be executed in Blackburn, 
Chorley, and. Oldham, and other places. In con- 
nection with the London and North-Western Rail- 
way Company various small works are to be exe- 
cuted on the Blackpool and Fleetwood lines, 

The programme of the Midland Railway Company 
is long, but itis composed mainly of unimportant 
work. It commences with the Chapeltown branch 
extensions, which begin in Ecclesfield, Yorkshire, 
and running through Wombwell, join the Cud- 
worth and Barnsley line at Ardsley. Another pro- 
ject embraces three railways to be called the Hey- 
sham branches, and a pier to be wholly situate in 
the township of Poulton Bare and Tarrisholme, 
Lancashire. Short branches are also to be con- 
structed at Tibshelf, at Mancetter, near Oldbury, 
and in Bristol. The main line between Chestertield 
and Sheffield is to be widened, commencing at Dore, 
and ending near Shrewsbury-road, Sheffield. A 
widening is to be made between Leicester and Not- 
tingham, commencing at Ratcliffe and terminating 
near Sawley. Two other short widenings are to be 
made near Ampthill and Elstree. Powers are taken 
to deal with a large number of roads and footpaths. 

The North-Eastern Railway Company propose to 
make several short branches, the most important 
being in the town of Hull, where they are seeking 
to obtain the dock. They also intend to make a 
new dock of 32 acres extent, at a point 3 miles 
from Hull and 2} miles from Hedon. 

The Great Northern Railway Company are going 
to construct a line connecting their Leen Valley 
Railway, near Newstead, with the Lancashire, 
Derbyshire, and East Coast Railway, at Langwith, 
Derbyshire. A branch from the line will leave 
Shirebrook, and run through Bolsover to the Mans- 
field and the Worksop branch ef the Midland. 
There will be numerous short railways branching 
from these, principally to serve collieries. 

The Lancashire, Derbyshire, and East Coast 
Railway, which obtained its Act last year, now 
seeks power to make various short branches to 
connect it with other railways and sidings, 

It will be a great satisfaction to the suburban 
passengers on the London, Brighton, and South 
Coast Railway to learn that the company contem- 
een the improvement of their Victoria Station, 

y acquiring the land lying between it and Buck- 
ingham Palace-road. By building a good station 





here, and rebuilding the existing wooden struc- 
ture which has so long served their West-End 
traflic, it will be possible for the company to pro- 
vide adequate accommodation for their passengers. 
By the aid of the new line authorised last year 
between Balham and Victoria, the trains will 
escape much of the present delay, and will be able 
to run right into the platforms instead of waiting 
for each other on the bridge at Grosvenor-road. 
Widenings are also to be made near Windmill 
Bridge Junction, Croydon, also between East 
Croydon and South Croydon, and at Horley. 

The London and North-Western Railway Com- 
pany present two Bills. The first deals mainly 
with widenings. The second relates chiefly to 
widenings and deviations in the parishes of Bir- 
mingham and Aston; to two short railways in 
Eccles and Pendleton, near Manchester ; to two 
branches joining the Huddersfield and Manchester 
Railway at Kirkheaton to the Leeds and Dewsbury 
Railway at Wortley; and to a short line in Sheffield 
from Woodburn Junction to Exchange-street. 

In Scotland the treaty of peace concluded between 
the two principal companies,* the Caledonian and 
North British, has greatly affected the schemes 
floated, and in the coming session of Parliament 
there will be little amusement for the Philistines. 
Of course, the treaty requires ratification in the 
statute book ; but it is scarcely probable that there 
will be any organised opposition. Many public bodies 
that might obtain a locus standi are in large measure 
ruled by shareholders of either company, and the 
personal element will likely predominate. Besides 
the companies, withan eye tothe disarming of opposi- 
tion, have satisfactorily terminated agreements 
on the points regarding which there was such a 
vigorous Parliamentary contest last session. The 
Caledonian is, according to agreement, to continue 
to Loch Lomond, their Dumbartonshire line, 
which last year roused the ire of the North 
British, because it competed with their railway 
which, although parallel, is about a mile distant. 
This became necessary as the residents along the 
route, which is for the greater length over virgin 
ground, threatened opposition, for in the coalition 
they recognised that their exclusion from railway 
connection would be made permanent under 
the new peace conditions. Now with the new 
railway carried from Glasgow to Loch Lomond, and 
an agreement whereby passengers may travel over 
either line, and in the steamers on the Loch, which 
are to be jointly owned, there will be convenience, 
although the absence of competition means few, if 
any, concessions. The North British are securing 
counter advantages on the south side of Glasgow 
which will enable them to participate in the mineral 
traffic to the Glasgow wharves. In the coast and 
other district traffic too, there are working agree- 
ments so that passengers may travel on the lines 
and in the steamers of either company. The only 
other important scheme is that promoted by the 
Glasgow and South-Western for the construction of 
a loop line of considerable length which will greatly 
reduce the length of their line to the Ayrshire coast. 
The company is also a party to some of the agree- 
ments between the other two large concerns. 

The Channel Tunnel Company beg leave ‘‘ to 
maintain, alter, enlarge, and extend for experi- 
mental purposes, the existing shafts, borings, 
headways, driftways, and other workings already 
executed by them, and by the South-Eastern Rail- 
way Company upon the foreshore in the parish of 
Hougham.” The Bill further provides that if the 
experiments prove the practicability of constructing 
the tunnel, there shall be vested in the Lords of 
the Treasury, ‘‘ or as the intended Bill may pre- 
scribe, the sole right of determining the expediency 
of continuing or prosecuting the permanent works 
of the Channel Tunnel.” This is very like asking 
Parliament to extinguish its right to deal with 
national affairs. So long as it needs the consent of 
both Houses to divert a country road or a foot- 
path, it is scarcely likely that the power to carry 
out an undertaking of this kind will be confided to 
the Lords of the Treasury. } 

The demands on our space prevent us dealing with 
other projects in the present issue, and we must 
therefore reserve the remainder for a future article. 





INDIAN HEAD ARMOUR TRIALS. 

In our issue of November 13 we gave an account 
of the first day’s trials by the United States Govern- 
ment of armour plates of home manufacture. The 


* See ENGINEERING, page 513 ante. 
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trials were resumed on November 14, with the fol- 
lowing results : 

All of the plates were of the same dimensions ; 
namely, 8 ft. high, 6 ft. wide, and 104 in. thick. 
They were placed side by side on the arc of a circle 
having its centre at the gun, and the latter was pro- 
tected by a shed of heavy timbers, by earth piled 
up in front, and by bags filled with sand. 

The first four shots at each plate were fired from 
a 6-in. breechloading high-powered rifle 40 calibres 
long. These four shots were planted in the four 
corners, the centre of impact of each being 2 ft. from 
the top or bottom and 2 ft. from the nearest side. 

6-in. Holtzer armour-piercing shells were used, 
weighing 1001b. and striking with a velocity of 
2075 foot-seconds. Each shell was 17.28 in. long. 

A fifth shot was fired at the centre of each plate 
from an 8-in. high-powered breechloading rifle, 
35 calibres long. Carpenter armour-piercing shells 
weighing 250 1b. and striking with a velocity of 
1700 foot-seconds were used against plates Nos. 1 
and 2 (manufactured by Carnegie, Phipps, and 
Co., Limited), while a Firth-Firmany shell weigh- 
ing 210 1b. and striking with a velocity of 1850 
foot-seconds was employed against plate No. 3 
manufactured by the Bethlehem Iron Company. 

The plates were placed in the following order, 
beginning on the right : No. 1 ahigh carbon nickel 
steel, manufactured by Carnegie, Phipps, and Co., 
Limited, carbon 0.45, nickel 3.06; No. 2, a low 
carbon nickel steel, ‘‘ Harveyised,” manufactured 
by Carnegie, Phipps, and Co., Limited, carbon 
0.25, nickel 3.10; No. 3, a high medium carbon 
nickel steel, ‘‘ Harveyised,” manufactured by the 
Bethlehem Iron Company, carbon 0.31, nickel 
3.07. 

The first shot struck in the upper left-hand 
corner of plate No. 1, the high carbon nickel steel 
made by Carnegie, Phipps, and Co., Limited. The 
shell was thrown out uninjured 46 ft. back toward 
the gun ; penetration 12} in. from the face of the 
plate. There was an absence of the regular burr 
around the hole that had been noticeable in two of 
the plates tested two weeks ago. There was a con- 
siderable bulge around the hole, but the metal had 
chipped off instead of turning up into fringe. A 
few short radial cracks were developed in the burr. 

Shot No. 2, at the upper left-hand corner of 
plate No. 2, the low carbon nickel steel, ‘* Har- 
veyised,” made by Carnegie, Phipps, and Co., 
penetrated 14% in., 22 in. of the rear end of the 
shell sticking out in front of the plate. The steel 
around the hole was chipped and slightly bulged, 
with one or two hair cracks in the bulged part. 

At the third shot, which struck in the upper left- 
hand corner of plate No. 3, the high carbon nickel 
steel, ‘‘ Harveyised,” made by the Bethlehem Iron 
Company, fragments of the copper band came flying 
over the butts 100 yards distant. There was a 
considerable amount of chipping around the hole, 
with no bulge. The penetration was 12in., and 
the shell was broken into a great many pieces, even 
to the very head, the point fragment being only 
about the size of a small flat peg-top. 

Shot No. 4 struck in the upper right-hand corner 
of plate No. 1. The shell was ejected in a broken- 
up condition, the main part lying in the earth slope 
before the gun. The penetration was 10} in., and 
the bulge on the face was a little higher than in the 
case of the first shot. There were two or three 
radial cracks of very slight depth. 

Shot No. 5, in the upper right-hand corner of 
plate No. 2, produced almost exactly the same 
result as shot No. 2 in the same plate, the shell 
remaining in the hole and projecting 24 in. from 
the face of the plate, making the penetration 143 in., 
assuming that the shell had not been ‘‘set up.” 
The burr was broken and a few radial cracks were 
developed. 

The effect of shot No. 6, which struck the upper 
right-hand corner of plate No. 3, was to break the 
shell into so many small fragments that only a frac- 
tion of its weight could be found; 6.8 in. of the 
point of the shell remained so embedded in the 
plate that the shell and the plate seemed welded 
together. 

The penetration was estimated to be about 5 in., 
but it was impossible to determine the exact pene- 
tration asthe part of the projectile remaining in 
the plate may have been set up or splattered on the 
face of the plate. 

The seventh shot struck the lower left-hand 
corner of plate No. 1, and the result was generally 
similar to that of the two previous shots on this 
plate, but a crack was developed extending from 





the point of impact obliquely to the centre of the 
bottom of the plate. This was apparently a through 
crack about 4 in. wide. The shell rebounded in 
fragments. Penetration, 12 in. 

The eighth shot in the lower left-hand corner of 
plate No. 2 rebounded 45 ft. after penetrating but 
9? in., and made an irregular hole owing to the 
shell being ‘‘set up” 2 in., bulging just back of 
the ogive. 

The ninth shot struck the lower left-hand corner 
of plate No. 3, and the shell rebounded, uninjured, 
close to the muzzle of the gun. The hole looked 
like the other two, and there were several fine 
radial cracks. The penetration was 12} in. 

The effect of shot No. 10, in the lower right-hand 
corner of plate No. 1, was similar in appearance to 
that of the other shots in this plate. Its penetra- 
tion was 11{ in. and the shell was thrown out. The 
crack already existing in this plate somewhat 
widened, and two other cracks appeared, one con- 
necting the two lower holes and the other extend- 
ing from shot hole No. 7 to the left edge of the 
plate. 

The eleventh shot, which struck in the lower 
right-hand corner of plate No. 2, produced a greater 
effect than any of the preceding shots. The shell 
penetrated until its base was 3 in. inside the face 
of the plate, showing a total penetration of 20} in. 
There was a slight bulge with a chipped rim, and a 
few radial cracks. 

Shot No. 12 struck the lower right-hand corner 
of plate No. 3. The shell was shattered into many 
fragments, only the ogive remaining imbedded in 
the plate. The results of the second shot on this 
plate seemed to be reproduced, the estimated pene- 
tration being 5 in. 

In this case also the head of the shell and the 
plate around it seemed welded together, and only 
a saucer-like depression appeared in the face of the 

late. 
This ended the test with the 6-in. breechloading 
rifle, which was quickly replaced by the 35-calibre 
8-in. breechloading rifle, with which the remaining 
three shots were made. Both guns were fabricated 
at the Washington Naval Gun Factory and made of 
Bethlehem steel. 

Even at this stage of the trial the Bethlehem 
plate was markedly the best of the three. It 
showed the least average penetration, no tendency 
to crack, and with its two halves respectively 
uniform, the right half absolutely invulnerable to 
6-in. Holtzer shell. 

Plate No. 2 showed good resistance to penetra- 
tion, but commenced to crack at the third round. 

Plate No. 4 showed much less resistance than 
the other two, one shot going deep into the backing. 

Shot No. 13, the centre shot on plate No. 1, made 
a hole unusually wide across, though only 9% in. 
deep. This was due to the shot being so upset as 
to have a diameter back of the ogive of fully 10in. 
The shell bounded back a short distance. The 
cracks made by shots Nos. 7 and 10 were greatly 
widened, and in addition a deep and wide crack 
ran diagonally from the right edge, just below the 
top, through shot-hole No. 4 to the centre, and 
thence to shot-hole No. 7. Around the centre hole 
there were large chips in the face, extending 2 in. 
or 3 in. from the edge of the hole. 

Shot No. 14 at the centre of plate No. 2 madea 
hole 153 in. deep, but it was broken in many pieces, 
all of which were ejected from the hole. A deep 
crack extended from the top, close to the left-hand 
edge, diagonally through shot-hole No. 2 to the 
centre, the inner part being the narrowest. A 
light crack also started in shot-hole No. 5 and ran 
into the centre. A peculiarly jagged crack con- 
tinued, like a prolongation of the one previously 
mentioned, into shot.hole No. 8, and thence an 
open crack ran down to the bottom near the left- 
hand edge. There were several radial cracks 
around the centre hole having a depth of an inch 
or so. 

Shot No. 15, the last shot of the day, struck the 
centre of plate No. 3 with a velocity of 1850 ft. a 
second. It rebounded about 40 ft., slightly set up 
and scaled. Its penetration was 12{in. Two 
very deep cracks were made un the left side of 
the plate. One ran from the centre upward and 
to the left, through shot-hole No. 3, to the top of 
the plate, near the left-hand edge ; the other ran 
similarly down to the left, through shot-hole No. 9 
to the bottom, near the left-hand edge. The plate 
was therefore divided into two parts, though it held 
its position perfectly, as did all the plates, none of 
the bolts having started. 





The comparative value of the trials was impaired 
by the employment of 8-in. Carpenter shells against 
the two Carnegie plates, but even with the poorer. 
projectiles, these two plates suffered more than the 
Bethlehem plate under its severer attack, which it 
stood in a highly satisfactory manner. 


Table of Penetration in Inches. 


| Plate Number. 

















Shots on 
—_ | Gun Employed. ence 
& | 2. 3. 
1 6-in. breechloading rifle, 40 | 
calibres ee «9 om 14.6 12.0 
2 Ditto ditto 10.75 14.4 5 5] 
3 Ditto ditto 12.0 9.75t | 12.5 
4 Ditto ditto |} 12.0 20.00 | 5.0) 
Average of 6-in. shots -- | 11.81 14.69} | 8.75] 
5 8-in. breechloading rifle, 35 | 
i ee ac) OF 15.75§ | 12.9 


| calibre 
| | 


* Carpenter projectiles badly set up. 
2} in. t Thi 
projectile set up and badly broken. 
to plate ; probably less. 


The trials of October 31, 1891, demonstrated the 
superiority of the Bethlehem high carbon nickel 
steel plate. 

The trials of November 14, 1891, showed the 
superiority of the Bethlehem nickel steel ‘‘ Harvey.” 
Comparing these two plates with the Creusdt 
nickel steel plate tested at Annapolis in September, 
1890, we have the following penetration for the five 
shots fired at each : 





t Projectile set up 
ird shot, projectile set up 24 in. § Carpenter 
|| Splattered and welded 








| 8-In. 
| Breech- 
6-Inch Breechloading loading 
| Rifle. Number of Shots. Rifle. 
Date. | Company. Number 
} of Shot. 
1. | 2 3. 4 1 
Sept., 1890 .. Creusédt 15 65 [15.15 | 1390 13.90 20.90 
Oct. 31, 1891 |Bethlehemt 13.25 10.07 , 12.75 10.37 16.50 
Nov. 14, 1891 | a 12.90 


t 12,00 5.50*| 12.50 | 5.00* 
* Estimated splashed. t Cracked. 

The ‘‘ Harveyed ” plate again showed its ability 
to break up projectiles, had the least penetration, 
but showed a tendency to crack under the heavier 
projectile. 

Commodore Folger, Chief of Naval Ordnance, 
summed up the results of the day’s tests as follows : 

““The high carbon Harvey nickel plate from 
Bethlehem has shown the least penetration and the 
least cracking of all the six, and it is decidedly the 
most successful plate. 

‘*The penetration was markedly less, and the 
cracking one-third less than in any of the plates of 
the last trial. In no case did the point of the pro- 
jectile go into the backing, and the plate cracked 
toward the weaker side. Had the entire treatment 
been uniform there would have been no cracking at 
all and the same resistance would have been shown 
in the left side of the plate. The high carbon 
nickel from Carnegie was .45 per cent. of carbon. 
We knew before the trial that this was too high, 
and we thought that it would probably crack. The 
tempering methods used in the low carbon nickel 
Harveyised plate were very defective, and I did not 
expect from it better results than from the nickel 
plate untreated by the Harvey process which Car- 
negie furnished before. The Harveyised high 
carbon nickel plate by the Bethlehem Company has 
been our favourite, and is unquestionably superior 
te anything heretofore tried in the way of armour 
in this country or abroad.” 


COAL MINING AND IRON ORE MINING 
IN THE UNITED STATES. 

THE resumption of the sittings of the Labour 
Commission recalled attention to the compara- 
tive circumstances of industry in the United 
Kingdom and other countries, and two reports 
that have been issued from the Census Bureau 
of the United States throw a good deal of light 
upon the conditions under which the most im- 
portant of the mining industries—those of coal 
and iron—are followed in that country. Per- 
haps, indeed, it is not too much to say that hardly 
any statement that has hitherto been published 
gives a clearer insight into the resources of the 
United States for the prosecution of those indus- 
tries, or affords information that is more calculated 
to interest, and perhaps to startle those who have 
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been accustomed to talk lightly of those resources 
in competition with our own. 

The development of the coal industry of the 
United States has been singularly rapid, and 
during the last ten years it has been considerably 
greater than in any former period, having increased 
to the extent of 64} millions of tons, or 974 per 
cent., between 1880 and 1889. The value of the 
production of 1889, amounting to 164} millions of 
dollars, was, however, only 674 per cent. more 
than that of 1880, so that the increase of value did 
not keep pace with the increase of production ; in 
other words, the tendency has been to cheapen the 
cost of fuel to the American consumers. It will 
no doubt excite surprise in a good many quarters 
to learn how unusually cheap coal is sold in the 
United States. The average price of the 141} 
millions of tons of coal raised in that country in 
1889, at the mines, was less than a dollar per ton, 
being exactly 99 cents, or, in English currency, 
exactly 4s, 14d. The average value of British 
coal at the mine for the same year was officially 
given in the ‘‘mineral statistics” as 6s. 4d. per 
ton, so that the average value of the coal pro- 
duction of the United States in that year was 
2s. 24d. per ton less than the average value of the 
coal raised in Great Britain. In 1890, however, 
the average oflicial value of the 1814 millions of 
tons of coal raised in Great Britain was not less 
than 8s, 3d. per ton, or exactly twice the amount 
realised for the coal raised in the United States, 
and considerably more than twice the price of the 
coal raised in the principal centre of the American 
coal industry—the State of Pennsylvania, where 
the average realised price in 1889 was only 
77 cents, or 3s. 24d. per ton. This was the average 
price obtained for over 36 millions of tons, or 
more than one-third of the total bituminous coal 
production of the country. In Germany the 
average value of the 674 million tons of coal raised 
in 1889 was 5s. 9d. per ton, or 1s. 74d. more than 
the American average. Jn France, the 24} million 
tons of coal raised in 1889 was returned as of the 
value of 253} millions of francs, being an average 
of about 8s. 4d. per ton, which is again double the 
American average; and in Belgium, where 197 
million tons of coal were raised in the same year, 
the total value was officially given as 187} millions 
of francs, or about 7s. 7d. per ton. These are the 
chief coal- producing countries in Continental 
Europe, so that it clearly appears that the United 
States have the command of the cheapest fuel in 
the werld, taken as an aggregate over a considerable 
area. This remarkable fact suggests the two 
crucial questions, First, how is this extraordinary 
low cost of fuel arrived at in a country that has 
very much dearer labour than Europe? And next, 
what effect will this command of cheap fuel have 
upon the future industrial development of the 
country ? 

The Census Office has enabled the tirst of these 
two questions to be answered in a conclusive and 
fairly satisfactory manner. It shows that the 
average annual output of coal per person employed 
—including both underground and aboveground 
labour—was, in 1880, 418 tons, and, in 1889, 472 
tons. In the United Kingdom, the corresponding 
annual averages were 333 tons per person in 1880, 
and 336 tons in 1889. In the latter year, there- 
fore, the United States enjoyed the advantage of 
136 tons, or about 40 per cent. per man employed, 
more output than the United Kingdom, and, what 
is perhaps still more striking, the progress made in 
mining as represented by the skill or efticiency of 
labour during the interval, was equal to 54 tons 
per employé in the former as against only three 
tons in the latter country. In many of the principal 
States, the output per man employed was much 
higher than the average of the country generally. 
In Pennsylvania, it rose to 673 tons for bituminous 
coal, being fully twice the British average; in 
Ohio, it also rose to a higher figure, being 509 
tons ; and in Western Virginia it was as much as 
626 tons. Nor must it be forgotten that the 
average of 472 tons per employé found for the 
United States includes anthracite coal, which is 
more diflicult to mine, and of which the average 
per capita output is only 3664 tons. If this factor 


is eliminated, as it should be, seeing that hardly 
any anthracite coal is mined in the United King- 
dom, the two countries will be reduced to a bitu- 
minous standard, and the average annual output 
for the United States as a whole is thereby in- 
creased to 630 tons, or close on twice the average 
of our own country. 





Obviously this increased average productiveness 
of the hands employed would not greatly help the 
United States in a matter of international com- 
petition, if the gain thereby resulting were wholly 
absorbed in increased wages. It is therefore in- 
teresting to compare the wages paid to different 
classes of mining labour for the two countries. 
The materials for such a comparison are very 
rarely available, but they are fortunately at com- 
mand on the present occasion for the two principal 
and controlling mining centres of the two coun- 
tries—the Pennsylvania coalfield in America and 
the Durham and Northumberland coalfield in 
England. The Census Report for 1889, just pub- 
lished, gives the first set of figures ; the Board of 
Trade returns issued recently (C.—6455) gives the 
second. Here are the results, expressed in weekly 
earnings : 


Durham and Penn- ae oe 
Northumberland. sylvania. in Pean. 
s. d. a a, 
Coal hewers 26 0 31 4 20 
General labourers 18 2 32 7 81 
Banksmen ee 2 7 27 9 35 
Lads on surface... 8 5 13 9 67 


The first of these four classes (coal hewers) re- 
presents 54 per cent. of the total number employed 
in and about the coal mines of the United States, 
so that this class may be regarded as controlling 
the whole question of mining labour. It is neces- 
sary to state that their wages appear to be so much 
less than might be supposed because they only 
worked an average of 210 days during the year. 
If they had worked steadily for 300 days their 
average weekly wages would have been about 48s. 
per week, instead of 31s. 4d. ; but this is a qualifica- 
tion that will equally apply, although probably not 
to the same extent, to the miners employed in 
English mines, whose actual and not possible earn- 
ings are recorded. 

It seems on the first blush difficult to under- 
stand certain figures in these returns. For 
example, it seems curious that underground 
labourers should earn more than coal hewers, 
whose labour is more skilled and arduous, and who 
earn nominally 4d. per day more wages, but the 
explanation is that the labourers have worked far 
more days in the year, which has brought up their 
average weekly earnings. 

Another important feature of the American coal 
trade which has tended to greater economy of pro- 
duction is that the capital employed in 1889 has 
been much less relatively to the output than it was 
in 1880. In other words, while the output in the 
interval has increased by 97} per cent., the capital 
expenditure has increased by only 314 per cent. 
Per million tons raised, the capital embarked in 
1889 was only 2,432,000 dols., against 3,680,000dols. 
in 1880. This difference is mainly attributed to the 
introduction of machinery on a larger scale, and to 
getting a larger output from a given plant, besides 
which, however, a good deal of expenditure had 
been incurred in 1880 on partially developed mines, 
of which the full benefit was only obtained at a 
later date. 

There is no record extant of the amount of 
capital embarked in the coal industry of the United 
Kingdom, but unfortunately there is no reason to 
suppose that it decreases relatively to the output 
from year to year. The provisions of the several 
Coal Mines Regulation Acts have tended to increase 
the cost of coal mining from this point of view, 
while in some of the older mining fields there is a 
constant necessity for sinking deeper and work- 
ing lower and inferior seams, which calls for a 
larger expenditure. It is consequently almost a 
foregone conclusion that the happy condition of 
capital expenditure shown in the United States is 
not equally found in Great Britain, and to this 
extent, again, our mines are placed at a disad- 
vantage. 

So far as iron ores are concerned, the census 
reports just issued show that the production has 
more than doubled in the United States as between 
1880 and 1889, the total having been 14,518,000 
in the latter year, as compared with 7,120,000 tons 
in the former. Like coal, iron ore has been pro- 
duced much more cheaply in the year 1889, its 
average value per ton having fallen from 3.25 dols. 
to 2.30 dols., or about 30 per cent. America does 
not seem to enjoy the same superiority over Great 
Britain in reference to iron ores that she does in 
regard to coal. The average value at the mines of 
American ore was 9s. 7d. per ton, as compared with 
less than 6s. per ton in Great Britain, but the 





American ores are generally much richer, so that 
this difference is less than it would appear to be. 
Nor do American miners produce such relatively 
large quantities of iron ore as they do of coal, the 
average quantity of ore mined per employé in 1889 
for the whole country having been 385 tons, and in 
the district or State showing the best record— that 
of Alabama—509 tons. In the Cleveland district 
of England, however, the average output per 
employé is between 800 and 900 tons, and in Lin- 
eolnshire and Northamptonshire it will be fully as 
much, so that as regards the quantity produced, 
English iron ore miners, over more than one-half 
of the total production, turn out more than double 
the American average. In wages the two compare 
as under : 

Cleveland (England) miners 23s. per week, 

United States ae sos (OO AEs: ys 

These figures, taken from the two ofticial sources 
already acknowledged, show a more decided gain 
in favour of American iron miners than coal- 
hewers. 

The United States have made such remarkable 
progress in all the arts and manufactures within 
the last ten years that it is important to the rest 
of the world, and more particularly to industrial 
nations like our own, to ascertain, if possible, how 
far that progress is to be continued in the future. 
We have seen that two of the most essential ele- 
ments of such progress—cheap coal and efticient 
labour—are not only at the command of American 
manufacturers, but are being enjoyed by them in 
an increasing degree. As regards fuel, indeed, no 
country of industrial importance possesses such an 
ample store. The known area of the United States 
coalfields is stated at 98,430 square miles, or nearly 
six times the area of the coalfields of the United 
Kingdom. But this does not include any of the 
States in the Rocky Mountain section, such as 
Dakota, Montana, Wyoming, Utah, Colorado, nor 
does it embrace the Pacific States of California, 
Oregon, and Washington. of which the coal areas 
are less accurately known. There is reason to be- 
lieve that the coal areas of the United States are 
much larger than is commonly supposed, but in 
any case they are larger than those of all Europe. 

1t will naturally excite some surprise that with 
such remarkably cheap coal at command, the 
United States do not, like England, Germany, and 
Belgium, send considerable quantities to other 
countries. Coal at 4s. per ton at the mines should 
certainly be able to compete with coal costing 
nearly 6s. per ton like that of Germany, or about 
8s. per ton like that of Belgium. The explanation 
is that, although the United States do export a 
certain quantity of coal to South and Central 
America and Canada, they have never hitherto laid 
themselves out to any extent to cultivate this 
branch of the trade, having enough on hand in 
meeting the vast requirements of their own arts 
and industries. But there is no reason to doubt 
that the time will come when the United States 
will be in a position to compete successfully with 
English coal in markets where the latter has now a 
practical monopoly. Whether this will be hurtful 
to England may be a moot point. There are many 
who think it would be weil for our future, if not 
for our present, if some embargo were placed on 
the unrestricted export of British coal to countries 
that use that coal to promote their industrial in- 
terests against our own. 





CONCRETE IN HARBOUR WORKS. 

THE size of the concrete blocks used in various har- 
bourworks, although no doubt arrived at in each case 
after due consideration, does not seem to be governed 
by any general principle. It would appear reasonable 
that the blocks should bear some proportion to the 
amount of exposure and wave-force to which they 
are to be exposed; this, however, has not been the 
case, for example, the largest blocks used in the 
breakwater at Colombo, where they are exposed 
to the force of the north-east monsoon, weigh 
314 tons each, while those in the quay walls at 
Dublin, which are situated in a very sheltered 
position, weigh 360 tons each. a 

It will no doubt be conceded that in positions 
where the exposure is great the blocks should be as 
large as can be conveniently and economically 
manipulated, but blocks of excessive size appear 
not only to involve a very heavy expenditure on 
special plant, and in preparing the foundations, 
but also tend to retard the progress of the work by 
limiting the number of days sufficiently calm to 
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permit of the blocks being lifted and set by a 
floating derrick in exposed positions. 

In the deep water quay wall at Queenstown, 
Treland, blocks of 100 to 120 tons each were used ; 
this wall is about 45 ft. in height, with an average 
thickness of about 12 ft. 6 in., and cost 49/. 14s. 7d. 
per lineal foot, which would be equivalent to 47s. 
per cubic yard, including the ashlar facing of the 
upper portion of the wall; the blocks were lifted 
and set by a floating derrick, or shears, the cost of 
which was 50001. (Min. Proc. Inst. C.E., vol. c., 
page 325). 

At Rosslare Harbour, situated on the east coast 
of Ireland, and of which Messrs. Fowler and Baker 
are the chief engineers, the pier walls are built of 
concrete blocks weighing about 8 tons each. The 
harbour is naturally well sheltered from the pre- 
vailing south-westerly winds. Waves, however, of 
about 6 ft. from hollow to crest occasionally occur 
during easterly gales. The walls are built in a 
depth varying from 17 ft. to 22 ft. below low-water 
spring tides. The solid portion of the pier or 
breakwater consists of an inner and outer wall with 
rubble filling ; the average height of the outer wall 
or breakwater, including the parapet, is about 43 ft., 
and of the inner or quay wall, about 31 ft. Spring 
tides rise 6 ft., and neaps about 4 ft. ‘The blocks 
were set by a portable gantry moving on a tem- 
porary piled staging (see diagram). 























The plant required for the manipulation of the 
blocks consists of three portable gantries, diving 
gear, block lorries, small locomotive, &c., the 
total cost of which, as far as we can ascertain, was 
about 20001. With this plant and under ordinary 
circumstances an average of twenty blocks per work- 
ing day could be set, but owing to interruptions 
arising from various causes, principally of a pecuniary 
character, the actual quantity of blockwork placed 
in position was about 4400 cubic yards per 
annum, and the maximum number of blocks 
set in one wall in one day was thirty-one. 
The cost of the timber staging for the gantry was 
1l. 16s. per run foot of each wall. Each block 
measured 9 ft. by 44 ft. by 3 ft. and contained 
about 43 cubic yards; the blocks consisted of rubble 
stones varying in size from a cubic foot down- 
wards, embedded in cement mortar consisting of 
one part by measure Portland cement and eight parts 
by measure gravelly sand ; the average quantity of 
cement used per block was 10 ewt. or about 251 lb. 
per cubic yard of finished blockwork, the cement 
was tested in the ordinary way and also for its ad- 
hesive strength. As at Colombo, it was found that 
omitting the water used in mixing, it required 14 
cubic yards of the dryloose materials to build 1 cubic 
yard of the finished block. The excavation for the 
foundations was performed by divers at a cost of 
about 20s. per cubic yard ; the foundations con- 
sisted of marl interspersed with boulders and sand 
and occasionally rock in situ, and where necessary 
the foundations were accurately levelled off with 
sacks of concrete consisting of one part by measure 
of cement to five parts gravelly sand, the same 
proportion being used for filling the spaces in the 
lower courses of the blocks as shown in the figure. 

Summarising these results for comparison, the 
cost of the blockwork is given above. 





Quantity of blockwork deposited in 
place per year ez 2s ... 4400 cub. yds. 
Approximate cost of plant required 
for the manipulation of the blocks 20007. 
Cost of blocks, materials, and labour 10s. per cub. yd. 
Lifting, transporting, and setting of 
blocks, including maintenance of 


plant, &c. es ae ead a ee 
Proportion of cost of plant at end of 

ten years’ work, say Bs: dace SE se 
Cost of staging ... Ba ads i > “sae 
Total cost of blockwork at end of ten 

years’ work ad pe en ae 


These figures refer principally to the recent 
extensions of the pier, and compare favourably 
with the cost of other works of a similar character, 
particularly as both the stone and sand had to be 
carried from a distance of 10 miles to the works. 





CABLE TRAMWAYS. 


Tue glowing accounts that have been received 
from America of the rapid extension of the electric 
tramway have led people to imagine that the cable 
system had been entirely superseded in the land of 
its birth, and that it was being taken up in Eng- 
land just as it was being abandoned in America. 
This, however, is scarcely the case, although the 
cable roads with a mileage of 660 make a very 
moderate show in comparison with the 3009 miles 
of electric lines. When, however, we come to 
examine the localities in which the cable system is 
in operation, or is now being extended, we find that 
it includes many of the leading cities of America, 
and that where population is dense and trattic is 
heavy, it is still held in favour by many. It is found 
in San Francisco, Chicago, New York, Kansas 
City, Grand Rapids, St. Paul, Omaha, Denver, 
Cincinnati, Los Angeles, and St. Louis. In the 
last-named town there have been constructed since 
1889 nine miles of line by the Missouri Railroad 
Company, and the Broadway extension of the 
Citizen’s Cable Company, whose system consists of 
21 miles of cable track. Cleveland has completed 
and put in operation during the present year 
20 miles of cable track. At Washington six miles 
of line were brought into operation in 1890, and 
ten additional miles are under construction. Seattle, 
in the distant State of Washington, has seven dif- 
ferent lines, most of them completed and brought 
into operation during the present year. In Texas 
a cable road of 54 miles has been brought into 
operation this year, while in San Diego six miles 
of line were started last year. Altogether during 
the last three years there has been a great exten- 
sion of the cable system. 

In Los Angeles the tramway works compare in 
magnitude and importance with those of a suburban 
railway. In a recent issue (page 239 ante) we gave 
several illustrations of this line, showing how it 
was carried by an iron viaduct over the several 
lines of railway, the double tracks being supported 
by a single line of columns. In addition the works 
comprised the building of massive iron bridges, the 
diversion and grading of new streets, the driving 
of straight lines through undeveloped territory, 
and the crossing and recrossing of roads, rivers, and 
railways. The total cost of the undertaking was 
1,715,500 dols., or 343,100/., an immense sum for 
a project of this kind. It is believed, however, 
that it will prove remunerative, since the popula- 
tion of the city is increasing at a speed only known 
in America. It is usually only in towns where 
severe gradients are met with, and where there are 
vast numbers of people, that the cable road is suc- 
cessful, but there are notable exceptions to the rule, 
as for instance in Chicago. This city is quite flat, 
and there are 152 miles of track worked by 1250 
cars; the revenue is 700,000/., and the annual 
number of passengers carried is 68,000,000. The 
cost of operating per car-mile is 9.650 cents. The 
market value of the three classes of 100 dols. stock 
is 625 dols., 500 dols., and 308 dols. respectively. 
Altogether in the United States, Europe, and the 
British colonies, there are at present seventy-five 
cable roads in operation or under construction, 
representing a capital of about twenty millions 
sterling, and embracing 700 miles of track, 3500 
trains of cars, and 50,000 horse-power. 

During the last few years a large amount of ex- 
perience in the equipment and working of cable 
roads has been accumulated, so that now, accord- 
ing to the ‘‘ Report of the Committee on the Pro- 
gress of Cable Motive Power,” written by Mr. J. C. 
Robinson, and presented to the tenth annual con- 
vention of the American Street Railway Associa- 
tion, works presenting very formidable difficulties 





can be undertaken with certainty. Experience 
shows that it is most desirable to have a double 
track, and so long as the cable road is confined to 
its natural position, that is, to large cities of dense 
populations, there are no financial objections to the 
construction of two roads. The gauge of the tracks 
is a matter that is capable of great modification, 
for every width from 18 in. to 6 ft. has been tried ; 
at present opinion favours the standard dimensions 
of 4 ft.8}in. The rails are generally of the steel 
girder type, with slot beams weighing from 40 lb. 
to 60 lb. per yard. The conduits are made of iron, 
wood, and concrete; some are wholly concrete, 
some concrete and iron, and others timber and iron, 
or timber and concrete. In one case, at least, yoke 
frames have been dispensed with, the slot beams 
being tied back to the rails, but this is quite excep- 
tional. On the Pacific coast, where the climate is 
mild, light wrought-iron or steel yokes, ranging 
from 150 1b. to 300 lb., serve the purpose. In 
eastern cities, where the winters are severe, yokes 
from 300 lb. to 500 lb. weight are used. The 
drainage of conduit is now regarded as a matter of 
the first importance. At Los Angeles there were 
long stretches in which there were no sewers into 
which to drain the conduit. Hence in the violent 
rain storms of the district the conduits were filled 
and discharged themselves continuously into the 
terminal pits and engine houses. Now all the 
manholes are connected to an 8-in. pipe. 

It is found that single cables can be operated for 
a length of 35,000 ft., and there is an example of a 
cable 39,000 ft. in length on a straight level road. 
Generally 25,000 ft. isa fair working length, where 
there are sharp depressions or sinuosities on the 
route. Every right angle curve puts a strain on 
the cable plant equal to that entailed by 1000 ft. 
of straight road. Hence the amount of power to 
be provided depends considerably on the curvature, 
both vertical and horizontal, of the road, and the 
whole set of conditions need to be studied before 
the engine and boiler plant is selected. The per- 
centage of power expended on the movement of 
the machinery and cables, apart from the cars, 
varies from 40 to 60 per cent. - In one case quoted 
by Mr. Robinson, it required an average of 287 
horse-power to operate thirty loaded trams on ten 
miles of road, at eight miles an hour, while 140 
horse-power were required to drive the empty 
cable. The size of the cable is usually 1}in. in 
diameter ; itis made of the highest grade of crucible 
steel. It is, of course, very severely treated 
by the grips, which are fitted with solid steel 
dies. These latter last about fifty days, run- 
ning 2506 miles, and costing 57 cents. The life 
of a cable varies with the conditions under 
which it is worked. On the Temple-street road at 
Los Angeles a 12,380-ft. cable ran for three years 
and two months, doing 120,681 miles. Market- 
street and George-street roads in San Francisco, 
show respectively one year and eight months for 
106,225 miles, and two years for 119,153 miles run. 
On the Grand Avenue road, Kansas City, 18,000 ft. 
of cable gave constant service for one year and ten 
months, 135,872 miles, running at 14 miles an hour. 
In Denver a cable 24,000 ft. in length, running 
around several right angle curves, made a record of 
one year and eight months with 144,000 miles. 
The average of life of cables is not so great as 
those quoted above and is from 70,000 to 80,000 
miles ; it is, however, gradually increasing. Solid 
steel or interlocked ropes, with electric welded 
splices, were tried on Brooklyn Heights, but were 
withdrawn from use. The life of the cable is 
greatly dependent on the care exercised in pro- 
pelling it. It is now usual todrive both drums and 
to use as few wraps as possible ; differential ring 
drums are also employed to reduce the wear. 

The ample tractive force provided by the cable 
has led to the use of large and commodious cars, 
since the weight of the vehicle has only a small 
influence on the power expended. There is great 
diversity of opinion as to the best way of dealing 
with traffic. Some managers prefer to run cars of 
moderate size very frequently, others mass them 
into trains with considerable intervals between 
them, while a third party favours very large single 
cars. There is no doubt that the small independent 
cars can make better time than those with a larger 
capacity, since they have not to stop so frequently. 
The best arrangement, however, will vary with the 
conditions of the traffic. Whena tramway acts the 
part of asuburban railway, it is desirable that its 
vehicles or trams should be of large capacity, so as 
to decrease the cost of labour. When it replaces 
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an omnibus service, taking up and dropping pas- 
sengers at all points of the route, then it is advan- 
tageous that the cars shall be of moderate size. 

We are about to see a really practical example 
of a cable tramway in London. For months work 
has been going on in relaying the road between the 
Kennington Park and Brixton Hill, and in extend- 
ing it to Streatham Hill. Some time in the spring 
horse traction will be abandoned and the cable in- 
stalled in its place. The conditions are favourable 
for the venture. There is a very stiff rise from 
Brixton, greatly reducing the speed and utility of 
the existing cars, which run about every two 
minutes. By the aid of the cable the same speed, 
or a better one, will be maintained up the hill as on 
the level, and there will be a great gain in time as 
well as in ease, as compared with walking. We 
cannot hope to see here the speeds that are 
permitted in America. There, on the suburban 
roads, the cable runs at 14 miles an hour, and 
accidents are not frequent. This is partly due to 
the width and straightness of the roads, and also 
to the comparative scarcity of cabs, carriages, and 
tradesmen’s carts. A man crossing the roads has 
only to look out for the cars, and he does so with 
the same care that people exercise in this country 
at a level crossing. Of course, accidents occur at 
level crossings, and coroner’s juries recommend 
the erection of foot-bridges, but across the At- 
lantic there seems to be a feeling that a man who 
cannot keep out of the way of a locomotive is not 
likely to be of much use in the world, and there- 
fore that his loss need not be greatly lamented. 








NOTES. 
THe RounpHay Evecrric TRAMWAY. 

Tue first overhead electric tram line in this 
country was opened in Leeds on Thursday, October 
29th. Hitherto such objections have been raised 
to the unsightliness of such lines, that, in spite of 
their obvious economy, all previous attempts at 
electric traction in this country have been either on 
the conduit central rail or storage battery system. 
The new line has been fitted up by the Thomson- 
Houston Company. The maximum grades are 1 in 
20 and 1 in 21 each for a distance of one-quarter 
of a mile, whilst another grade of 1 in 28 is three- 
quarters of a mile long. The power station, which 
is a temporary structure 85 ft. by 36 ft. in area, 
contains two Thomson-Houston 80 horse-power 
dynamos with the usual fittings. The engines are 
of the single-cylinder high-speed type, and are sup- 
plied with steam froma Babcock and Wilcox boiler. 
The trolley is carried on standards 21 ft. high, from 
which the current is drawn off to the motors on the 
cars through a small grooved wheel, which is 
pressed against the underside of this bar, and runs 
along it as the car progresses. The return current 
from the car passes through the wheels to the 
rails and the return wire. Lach car is fitted with 
two 15 horse-power motors. As so frequently 
happens on trial trips, the opening run was not a 
complete success, as delay arose from the heating 
of a bearing in the engine-house; but this, of course, 
is not likely to occur when the shafts have worked 
properly down to their bearings. 


THe CrystaL Patace EvEectricaL EXxuHIsition. 

A meeting was held on Wednesday afternoon in 
the Mansion House to hear a report of the Crystal 
Palace Company concerning the Exhibition which 
is to open on the first day of January, 1892. It 
was stated that the whole of the space had been 
applied for, and that the leading firms in the elec- 
tric light industry would all be represented in an 
efficient manner. To add to the success of the 
show invitations are to be issued to public bodies 
throughout the United Kingdom, and it is expected 
that these will be largely accepted by municipalities 
who are considering the question of introducing the 
electric light in their towns and districts. At the 
Palace they will be able to see representative 
exhibits of all the different systems, and if that is 
not sufficient they can further study the question 
in the numerous central stations in London. The 
Exhibition will be in three divisions: (1) Heavy 
electrical engineering for electric lighting, with 
steam and gas engines aggregating 1500 horse- 
power; (2) the utilisation of electric currents 
other than for lighting ; (3) the generation and 
utilisation of electric currents from primary bat- 
teries, in connection with telephony, telegraphy, 
therapeutics, and other purposes. A special fea- 


ture of the Exhibition will be the making of 
exhaustive tests of the different apparatus, and for 





this purpose the following committee has been 
appointed: Professors W. Grylls Adams, W. E. 
Ayrton, W. Crookes, D. E. Hughes, A. B. W. 
Kennedy, J. Perry, and Silvanus Thompson, Major 
P. Cardew, Sir J. N. Douglass, Mr. W. B. Esson, 
Mr. Gisbert Kapp, and Mr. Preece. 


THE SANITATION OF MARSEILLES. 

Important sewerage works are about to be 
carried out in Marseilles. For some time past the 
death rate in this city has been nothing short of 
alarming, and matters have got worse as time went 
on. In 1866 the birth rate was 33.3 per thousand, 
and the death rate 29.4. In 1887 the birth rate 
was 29.5 and the death rate 29.2, whilst in 1885 
the births were only 29.0 per thousand, whilst the 
death rate had risen to 32.9. In view of these 
facts the municipality has at last bestirred itself, 
and a complete system of sewers is to be laid 
down. The separate system will not be adopted, 
but both storm water and ordinary sewage will be 
carried by the sewers. The new sewers will drain 
an area of 1500 hectares, and will aggregate about 
150 miles in length. These sewers will finally be 
led into one main sewer abvut 7.5 miles long, 
which will convey the sewage out to deep water, 
the discharge taking place near Cape Montredon in 
a depth of 32 fathoms. The total cost of the works 
is estimated at 35,000,000 francs, and a tax to 
cover interest and sinking fund will be laid on 
inhabited houses. Those with a rent of less than 
500 francs will pay 20 francs per annum ; those with 
rents of more than 10,000 francs will pay 200 francs 
per year. The first stone of the new works was 
laid by M. de Freycinet on October 8th last, and it 
is expected that five years will suffice to complete 
the works. 


Tue MEASUREMENT OF LENSES. 

In a lecture delivered before the Society of Arts 
last Wednesday, Professor Silvanus Thompson 
stated that he had often regretted that he could not 
establish at the Finsbury Technical College a labo- 
ratory for the standardising of optical instruments 
in the same thorough manner in which they 
now standardise electrical instruments. These 
latter laboratories have proved of immense benefit 
to the electrical trades of London, and he doves not 
doubt that the optical ones would be equally so. 
Of this there is little room to doubt. At the pre- 
sent time good microscopes can be obtained 
from Germany at very much less than has to be 
paid for good English ones. Indeed some of the 
cheap German ones are wonderfully perfect, and 
hence such a laboratory would certainly prove 
useful here. Unfortunately, as Professor Thomp- 
son remarks, the apparatus required is expensive. 
The lecture we are discussing was devoted more 
particularly to the measurement of lenses. The 
lecturer pointed out that in every lens and com- 
bination of lenses there are two principal points, 
with the property that a ray of light entering the 
lens in a direction containing one of the points 

asses it out of the lens or the combination as if 
it had passed through the other. When these 
points and the two principal foci of a lens 
are known no further data are required for a 
complete discussion of the formation of images of 
objects lying near the principal axis. But hitherto 
it has been difficult to ascertain the position of the 
principal points and the corresponding planes of a 
lens combination. The makers can usually fur- 
nish no information. In ordinary single lenses, if 
not very thick in proportion to diameter, the two 
principal planes are approximately one-third the 
thickness of the lens at the middle, apart. If one 
knows the four principal points for each lens of a 
combination, one can then by a single geometric 
construction determine the position of the same 
points of the combination as a whole. For details 
we must refer the reader to Professor Thompson’s 
paper. 
Hints on Cement TEsTING. 

In a short paper on cement testing recently read 
before the Engineers’ Club of St. Louis, it is stated 
that probably the cement testing laboratory at 
Berlin is that which enjoys the greatest confidence 
both of consumer and producer. In this labora- 
tory it is usual to observe (1) the weight per litre ; 
(2) the quantity of water required to produce plas- 
ticity, which varies with the density of the clinker, 
with the time of setting of the cement, and with its 
fineness ; (3) the rise of temperature during setting, 
which varies with the amount of lime in the cement 
and with its fineness, but is also affected by the 
temperature, as cement does not set below freezing 





point ; and (4) the fineness of the cement, which 
is of great importance, and finally the tensile 
strength both neat and made into cement mortar. 
If ordinary cement is sifted through a sieve having 
30,000 to 40,000 meshes to the square inch, the 
residue remaining on the sieve is found to have 
little or no tensile strength. But if this residue 
is taken and reground, a cement will be pro- 
duced superior to the original cement, as the com- 
paratively large particles which remained on the 
sieve, were the best clinker, which is most difficult 
to pulverise. These facts show that ordinary 
commercial cement consists of cement and inert 
material, and very finely ground cement is weaker 
than common cement when tested neat, but 
stronger when made into mortar. The divid- 
ing line between true cement and inert material 
is not exactly known, but a sieve having about 
35,000 meshes to the square inch is probably very 
nearit. The first test of cement, therefore, should 
be for the percentage that will pass through such 
a sieve, which quantity will be the true cementitious 
material. On testing an English and a German 
cement, the author of the paper found that 10 per 
cent. of the English cement, and only 13 per cent. 
of the German cement, were left on a sieve of 
10,000 meshes to the inch, but on proceeding to 
use a sieve with 32,000 meshes to the square inch 
about the same percentage of both cements came 
through, and both therefore contained about the 
same quantity of cementing material. Hence a 
sieve of 10,000 meshes to the square inch is too 
coarse to properly gauge a cement. 


Raitways IN TasMANIA, 

An Act passed recently by the Tasmanian Legis- 
lature authorising the construction of a railway 
from the silver field of Zeehan to Waratah, Tas- 
mania, marks a new departure. It is the first Act 
passed, after having been introduced by the Govern- 
ment, authorising the leasing of Crown lands 
necessary for the ccnstruction of railways. The 
main line railway recently purchased by the 
Government from the company which constructed 
and worked it, was the first example of railways in 
Tasmania made on the principle of the Govern- 
ment guaranteeing interest upon a certain estimated 
cost of construction ; but the case is different with 
the new line. The decision to grant land to 
lessees was made in the belief that it would be in- 
judicious to attempt to float any more loans for 
public purposes at present. The Act concedes a 
strip of land 1 chain in width between the termini, 
for a period of 30 years, but at the expiry of 
21 years the land may be resumed, the Govern- 
ment paying as compensation the actual cost of 
‘*bona fide construction work,” exclusive of pro- 
moters’ expenses, with 20 per cent. added, and also 
the value of plant, rolling stock, &. Construc 
tion must be started within a year and be 
completed within 24 years. The gauge is to 
be 3 ft. 6 in., the curves are not to exceed 
5-chain radius, and the grades are not to be 
steeper than 1 in 40, while the rails are to be of 
steel and to weigh 53 lb. to the yard. The fares 
are not to exceed 4d. per mile for first, and 3d. per 
mile for second-class passengers ; goods freight rates 
are not to be higher than 9d. per ton per mile, 
while live stock is to be 3s. per ordinary truck per 
mile. It is interesting to note that members of 
Parliament travel free. The lessees are Mr. C. G. 
Millar, late contractor for railways on a very ex- 
tensive scale in Victoria, South Australia, and West 
Australia; Mr. J. S. Reid, a gentleman who has 
been fortunate in his investments in the celebrated 
Broken Hill Silver Mines ; and Mr. Norton Smith, 
who has been for many years general manager of 
Van Diemen’s Land Company. The lessees have 
also agreed to purchase the Emu Bay and Mount 
Bischoff Railway, built and worked by the Van 
Diemen’s Land Company. The purchase of this 
railway, extending to 40 miles and constructed 
through private land, became a necessity, as it is 
on the route to be traversed by the new railway. 
The distance from Zeehan to Emu Bay by rail is 
about 83 miles. On the completion of the new line 
from Mount Bischoff (Waratah) to Zeehan, the 
journey to Melbourne from the latter town will 
only occupy about nineteen ortwenty hours. The 
permanent survey has just been started, and con- 
struction will commence in about a year. Mr. H. 
C. Mais, M. Inst. C.E., Melbourne, is the engineer. 


South Arrican Dramonp Mininea. _ 
The directors of De Beer’s Consolidated Mines, 
Limited, have issued their annual report which 

















Nov. 27, 1891.] 


ENGINEERING. 


637 








is brought down to March 31, 1891, inclusive. 
The report must be said to be rather remarkable 
reading, as it deals with figures of great mag- 
nitude. The company was formed in April, 1888, 
and in the year ending March 31, 1889, it hoisted 
944,706 loads of blue ground, of which 712,268 
loads were washed. Diamonds were found to the 
amount of 914,121 carats, and the sum realised 
from their sale was 901,918/., giving an average of 
19s. 83d. per carat. The dividends paid for the 
year amounted altogether to 5 per cent. and in- 
volved a distribution of 188,330/. In the year 
ending March 31, 1890, the company hoisted 
2,292,226 loads of blue ground, of which 1,325,400 
loads were washed. Diamonds were found to the 
amount of 1,450,605 carats, and the sum realised 
from their sale was 2,330,1801., giving an average 
of 32s. 63d. per carat. Dividends were paid for the 
year to the extent of 20 per cent. upon the com- 
pany’s share capital, the amount thus distributed 
being 789,683. In the year ending March 31, 
1891, the company hoisted 1,978,153 loads of blue 
ground, while 2,105,182 loads were washed, 
the excess of blue gound washed in 1890-1 being 
provided for out of the accumulated stock on hand. 
The quantity of diamonds found was 2,020,515 
carats and the amount realised from their sale was 
2,974,6701., giving an average of 29s. 6d. per carat. 
Dividends were paid for the year to the extent of 
20 per cent. upon the company’s share capital, the 
amount distributed being 781,789/. The object in 
forming the company was to consolidate the various 
mining interests of the district with the view of 
obtaining better prices for the diamonds raised ; 
and it will be seen that the company has been very 
successful in the development of this policy, 
although the average price of diamonds in 1890-1 
was scarcely so good as in 1889-90. The com- 
pany had no less than 1,449,792 loads of blue 
ground upon its floors waiting to be washed 
at the close of March, 1891; and this, of course, 
was a valuable asset —practically, in fact, a 
large reserve fund. Pumping operations have to 
be carried on by the company with sustained vigour. 
In the course of the twelve months ending March 
31, 1891, the quantity of water pumped in that 
part of the company’s undertaking, known as De 
Beer's mine, ranged from 3782 gallons to 8068 
gallons per hour. The cost of mining in De Beer’s 
mine averaged 5s. 54d. per load of blue ground, 
this sum including all expenses incurred from the 
time the blue ground was broken until it was de- 
posited on the floors to be washed, as well as all 
charges for maintenance of underground works 
and surface machinery. In addition to the ordinary 
charges for 1890-1 the company wrote off during 
the twelve months 54,374/. for the cost of shafts 
and development works in De Beer’smine. In the 
other part of the company’s undertaking, known 
as the Kimberley mine, the management was put 
to considerable trouble in 1890-1 in dealing with 
the water which had to be pumped off. The 
average quantity of water pumped during the 
twelve months from the Kimberley mine was 
12,000 gallons per hour. The cost of mining blue 
ground in the Kimberley mine in 1890-1 averaged 
7s. 5d. per load. It is expected that the cost of 
working the Kimberley mine will be reduced as 
soon as a new rock shaft is completed. 


Coat IN FRANCE, 

The two northern departments of France in 
which the working of coal has been gradually 
acquiring more and more importance during the 
last forty years, are the Pas-de-Calais and the 
Nord. It is to the credit of Louis Napoleon that 
when he became President of the Second Repub- 
lic in 1849 he did all in his power to encourage 
the working of coal in the Pas-de-Calais, in fact, 
coal mining in that department may almost be said 
to date from the days of his rule. It was one of 
the fixed principles of Louis Napoleon—principles 
which he did his utmost to enforce when he 
assumed the purple as Napoleon III.—that France 
should render herself independent of foreign 
nations in the matter of coal. But however sound 
this idea may have been, France is as far as ever 
from witnessing its complete realisation. It is true 
that the working of French coal is now carried on 
upon a larger scale than at any former period, but 
the demand for coal has grown so rapidly among the 
French, with the progress of manufacturing in- 
dustry and the development of steam power in all 
its varied forms, that France has now to import 
coal as freely as ever she did ; in fact, this way of 





putting the matter is not quite correct, as French 
coal imports have been gradually increasing during 
the last twenty years. On the other hand, the policy 
adopted by Napoleon III. of encouraging the work- 
ing of French coal was undoubtedly a wise one, as 
if it had not been acted upon France would at present 
have been helplessly dependent upon her neigh- 
bours for her fuel supplies. The progress of 
French manufacturing industry, the extension of 
French railways, and the establishment of French 
lines of steamers, would all have been checked and 
impeded if the French Government had not set 
itself seriously to work forty years ago to en- 
courage the extraction of coal in all parts of France, 
and especially in the northern departments. The 
output of coal last year in the Pas-de-Calais and 
the Nord was 14,309,652 tons, as compared with 
13,423,128 tons in 1889, showing an increase of 
886,524 tons last year. It will be seen that the 
output is still making rapid progress, in fact, 
if the present rate of advance is maintained the 
output will double itself by 1905. In the advance 
of 886,524 tons established in the output last year, 
the Pas-de-Calais figured for 482,335 tons, so that 
the extraction is making the most rapid progress in 
that district. It should also be observed that the 
output of the Pas-de-Calais last year was 9,073,620 
tons, so that the department is by far the most 
important of the coal mining districts of France. 
We have gone into these points in some detail 
because they appear to us to be not without some 
bearing upon the question whether coal exists in large 
quantities in Kent. The Pas-de-Calais forms the 
part of France whichisthe nearest to England, being 
only separated from Kent by the Straits of Dover. 
It is thought by some geologists that France was at 
one time united to England, and in proof of this 
the fact is cited that certain plants which flourish 
on the banks of the Gironde are found also in 
Devonshire. If France were ever really united 
to England, the probability of the coal seams of the 
Pas-de-Calais being continued in Kent becomes 
of course all the stronger, and Sir Edward Watkin 
may find some comfort in the hypothesis. In any 
case, the establishment of a Channel Tunnel Rail- 
way might exert some influence upon the coal 
trade of the south of England, as such a line could, 
of course, bring coal from the Pas-de-Calais to 
Kent, Sussex, and even to London in competition 
with the deliveries now made from the coalfields 
of South Yorkshire, South Wales, Lancashire, and 
Northumberland and Durham. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 18, 1891. 

Tue action of the Pennsylvania Company in ordering 
its annual requirement of 60,000 tons of rails will pro- 
bably be followed at an early day by orders of other 
railway corporations for supplies, ranging from 5000 to 
15,000 tons. The reason controlling the action of the 
Pennsylvania Company is that under the present 
strong combination of railmakers prices cannot } mn 
and in the event of a general expansion of trade most 
likely will advance one dollar per ton, which rail- 
makers are anxious to bring about. If this logic is 
good, other corporations will probably make provision 
for at least a number of next year’s requirements 
before the holidays. If four or five companies bought 
now the rails they will want up to next July 1, it 
would naturally result in the placing of orders of not 
less than 100,000 tons, as it is estimated on good 
authority that rails of that amount will be needed to 
execute the purchases contemplated by a certain 
number of corporations. There is a good deal of rail- 
way building contemplated in the west, but it is too 
soon to say whether these projected lines will be built. 
All things point to a sharp increase in railway con- 
struction west of the Mississippi River. The agricul- 
tural area is extending. Farmers are encouraged. 
Mortgages are being rapidly paid off, and the general 
condition of the agricultural community is improving. 
New mines are being developed ; a great deal of desert 
land is being irrigated ; po in short, improvements 
are in progress throughout the far western states and 
territories which mean, at an early day, a great deal of 
railway building. Outside of the rail trade there is 
nothing to report. The entire iron and steelmaking 
capacity of the country is busy, but not crowded. 
Crude iron production is now higher than it has been 
at any time in the history of the country, and in con- 
sequence stocks are accumulating with possibly preju- 
dicial consequences. 





VANCOUVER.—Vancouver, British Columbia, has now a 
population of 14,000, and the assessed valuation is 
2,400.0002. Negotiations are proceeding with an English 
syndicate for the construction of a wharfage and dry 
dock system. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Society of Engineers.—The first meeting in 
connection with the present session has taken place under 
the presidency of Mr. R. A. Hadfield, M.I.M.E. The 
attendance was very large. The president, Mr. S. E. 
Howell, J.P., A.M.1L.C.E., M.I.M.E., gave an address on 
the ‘* Manufacture and Testing of Steel and Iron Tubes.” 
He remarked that an enormous amount of engineering 
skill and thought had been spent on the making of tubes. 
Millions of yards of them were manufactu year by 
year for hundreds of purposes. Dealing with the question 
of tests he remarked that some of them were manifestly 
unfair to the manufacturers. Take the tests of the Ad- 
miralty ; some of the mechanical ones were so severe that 
were the inspecting officer not to use his discretion almost 
every tube would be rejected. 


A Specimen Collier's Grievance.—A “dispute” has 
occurred at the Manver Main Colliery under the follow- 
ing circumstances: Four men employed at the pit top 
got a 25 per cent. advance through the instrumentality of 
the Miners’ Association, and then forsook that body. The 
unionists were indignant and demanded that the men 
should pay their 6d. per week into the society that pro- 
cured for them the advance. It was decided to ask the 
manager to discharge the men if they did not join, or the 
pit will be “‘played.” Many hundreds of colliers are 
employed at the pit. 


The Coal Trade.—There is every prospect of a busy 
season, as during the past fortnight the demand for house 
coal has greatly improved both on local and metropolitan 
account. Steam coal is also going off freely, manufac- 
turers and shippers buying heavily, and all the collieries 
are being worked full time. Prices at bank are as follow : 
Best Haigh Moor, 13s.; seconds, 12s. ; Silkstone hards, 
12s. to 12s. 6d.; house coal, 10s. to 10s. 6d.; steam coal, 
10s. to 10s. 6d. ; slack, 6s. 6d. 


Iron and Steel.—All the heavy trades maintain the 
activity which has characterised pHa for some time past. 
Iron bars and plates are going off better, but it is in the 
Bessemer and Geen steel departments that business is 
most prosperous. The call for railway material is main- 
tained, and it is expected that further heavy orders will 
shortly be placed by home companies. At the following, 
which are going quotations, material is selling freely. 
Best engine tyres, 12/. 10s. upwards, according to section ; 
carriage and wagon tyres, 10/. ; axles, 6/. 10s. ; Bessemer 
billets and slabs, 6/. upwards ; and Siemens, 6/. 7s. 6d. to 
6. 10s. There is an improvement in the engineering 
trades generally, but the movement for abolishing over- 
time appears to be spreading amongst the men. 








TELEGRAPHY IN THE NortH Paciric.—The steamer 
Albatross is about to undertake the task of surveying a 
route for a submarine cable between San Francisco and 
Honolulu. 

VictoRIAN Raitways.—The report of the Victorian 
Railway Commissioners for 1890-91 has been laid before the 
Colonial Parliament. At the close of the year the deben- 
ture capital was 32,949,606/., and the total amount spent 
on lines was 36,341,626/. The revenue for the year was 
$,298,5671., the working expenses 2,310,645/. (or 70.05 per 
cent. ), and as 1,320,038/. was required for interest, the net 
loss was 332,116. But for the recent strike it is con- 
sidered that the deficiency would have been 232,116/. The 
total number of passengers carried was 71,970,885; the 
goods carried weighed 4,207,064 tons; the live stock, 
218,545 tons; and the aggregate distance run was 
12,249,747 miles. 





Sea Drerences.—The sea has been steadily encroachin 
on the frontage of the parish of Lancing, Sussex, an 
has frequently made gaps in the road between Worthing 
and Lancing. The gap now extends for a distance of 
about 400 ft. and measures from 10 ft. to 15 ft. deep; and 
the frontage of about 1500 yards has no protection against 
the encroachment. After years of eauien a@ com- 
mittee has been formed, partly of members of the Wor- 
thing Town Council and partly of some of the inhabitants 
of Lancing and others interested ; and the committee has 
instructed Messrs. R. B. Grantham and Son, of London, 
to prepare plans and speeifications for the construction of 
a number of groynes and other works for the protection 
of the frontage. The groynes are to be laid out on the 
principle which has been adopted with great success on 
that coast between Lancing and Shoreham and in Mid- 
dleton parish, near Bognor. 


Oxpsury SrwacE Works.—The Oldbury Local Board 
some time since invited applications from engineering 
experts with regard to laying down an improved system 
of sewage disposal at their outfall works. The popula- 
tion of Oldbury is about 20.500, and the average daily 
flow of sewage is computed at 500,000 gallons. Three 
engineers were selected to submit schemes to be sent in 
under motto. At the last meeting of the Local Board 
the Sewage Committee recommended that the scheme 
marked ‘‘Forward” should be adopted, that schemes 
marked ‘Al, A2, A3,” should receive second prize, and 
that the scheme marked “Practical” be awarded third 
prize. The report of the Committee was unanimous] 
adopted. The author of selected scheme is Mr. H. 
Bertram Nichols, of Birmingham. The ‘system pro- 
posed is that known as the ‘‘international process.” 
The existing works and land will be utilised as far as 
possible, the present tanks being altered in construction 
to adapt them to the new process. The sludge will be 

ressed into cakes, the necessary buildings and machinery 
being provided in the scheme. The cost is estimated at 
about 6000/. 
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FISKE’S ELECTRICAL POSITION FINDER. 

In our issue of April 24 last, we described a very 
ingenious range finder designed by Lieutenant Bradley 
A. Fiske, of the United States. The instrument con- 
sisted of two telescopes placed at the ends of a mea- 
sured base, and connected in such a way with a 
galvanometer placed in any convenient spot, that the 
range in yards of the object on which the telescopes were 
directed, was read directly from the deflection of this 
instrument. The two telescopes were connected by a 
telephone, so that there was no difficulty in directing 
both telescopes to the same object. By adding another 
galvanometer to the instrument, Lieutenant Fiske 
finds he can so arrange matters that the reading of 
this instrument gives at sight the angle which a aes 
joining the object aimed at and the centre of the tele- 
scope base line, makes with the base line, so that by 
this addition, his range finder is converted into a 
direct reading position finder, giving at once both the 
range of the object in yards and its direction. 
If, therefore, the guns are placed near the 
centre of the base line, they can be directed on any 
desired object without it being necessary even that 
that object shall be visible from the battery. 
Referring to our previous description of the 
Fiske range-finder, it will be remembered that 
the two telescopes were mounted on trunnions 
over a circular plate, around part of the periphery 
of which was placed a platinum wire, forming two 
arms of a Wheatstone asides. The telescope carried a 
sliding contact which determined the proportion of 
platinum wire going to each arm of the bridge. If 
the telescopes were aligned, say on astar, so that their 
lines of sight were practically parallel, each was dis- 
placed through an equal are from its central position, 
and the sliding contacts divided each wire similarly, 
so that no current flowed through a galvanometer, 
connected with the bridge in the usual way. If, how- 
ever, the two telescopes were aligned on an object, say 
3000 yards away, these axes were no longer parallel, 
the sliding contacts were displaced unequal amounts, 
and a current flowed through the galvanometer. 
This is shown diagramatically in Fig. 1, where a and 
b represent one platinum wire and c and d that at the 
other telescope. As long as ac = bd no current will 
pass through the galvanometer ; but if one contact is 
moved to the point a’, the galvanometer is immediately 
deflected. Perhaps this is shown still more clearly in 
Fig 2, where A B represents the base line at the ends 
of which the two telescopes are placed, represented by 
Cand N. The arcs shown below the telescopes corre- 
spond to the arms a b, dc of the Wheatstone bridge in 
Fig. 1. If the telescope C occupies the position A D 
it will be parallel to B N, and the two arcs will be 
divided up similarly, so that no current will pass 
through the galvanometer. If, however, both tele- 
scopes are sighted on T, C A will no longer be parallel 
to B N, and the two arcs no longer similarly divided 
by the sliding contact. Hence a current will pass 
through the galvanometer, the deflection of which will 
depend primarily on the difference between the angles 
through which the two telescopes are deflected from 
their new position on the angle A T B. By re- 
arranging the connections, however, as shown in 
Fig. 3, the deflection of the galvanometer will now 
depend on the sum of the angles through which the 
telescopes are moved from the zero position. This 
rearrangement is practically the same thing as if the 
arc C D was given a half-turn round the axis X Y. 
Then, in order that no current shall pass through the 
galvanometer, the telescope C must be in the position 
D, making an equal angle with the base to that made 
by the telescope N. In such a case it is obvious that 
the line joining the object with H would make an 
angle of 90 deg. with the base A B. But as the two 
telescopes have been moved in opposite directions 
from their normal positions, which is 90 deg., with the 
base, the bearing of the object as seen through one 
telescope will be 90 + 6, and through the other 90 - 90, 
@ standing for the angle through which the telescopes 
are moved, The mean of these is, of course, 90 deg., 
or equal to the bearing of the object from H, the 
centre of the base. Under the above conditions no 
current will pass through the galvanometer, which is 
accordingly graduated so that the point of no deflection 
is lettered 90 deg. If, instead of the telescope C being 
at D! as supposed, both instruments are sighted in T, 
as shown, the arms of the Wheatstone bridge will no 
longer balance and a current will flow through the 
galvanometer deflecting its needle. This deflection 
will, as before, depend upon the sum of the angles 
through which the telescopes have been moved, of 
course taking regard to sign, and hence as before will 
denote the mean bearing of the object from the ends 
of the base, or, what is practically the same thing, the 
bearing as seen from H, the centre of this base. By 
using two galvanometers and coupling one up as just 
described, and the other as for the range finder, it is 
obvious that both direction and range of any object 
can be obtained at the same time. ‘This arrangement 
is shown in Fig. 4. The two galvanometers are con- 
nected up to the telescope as explained, and the guns 





are situated midway between the telescopes, so as to 
occupy the centre of the base line. 

In practice it is found advisable to make the resistance 
of the direction galvanometer and its connections quite 
high, so as to interfere as little as possible with the indi- 
cations of the range galvanometer, and in this way both 
direction and distance are obtained simultaneously and 
continuously. It will be seen that the telescope 
stations can be placed at anyconvenient points, and by 
suitable precautions could be rendered perfectly indis- 
tinguishable to an enemy at a little distance away. 
The guns too could be quite out of sight of the 
enemy, particularly if adapted to high angle fire, so 





that by the adoption of this system, the great de- 
sideratum of modern defensive tactics, viz., to give 
the enemy no salient point on which to fire, is fulfilled. 
In certain cases it may not be convenient to have the 
guns arranged midway between the telescope stations 
as shown in Fig. 4, but the range and direction can 
easily be reduced to any other point once their values for 
a given point are known. It will be noticed that this 
new position finder entirely avoids some of the incon- 
veniences met with in using depression range indica- 





tors and position finders. The indications of the in- 
strument are unaffected by changes sometimes quite 
sudden, in the refraction of the atmosphere or by the 
rise and fall of tides. Furthermore, itis not necessary 
to sight at any particular t of the vessel such as 
the water line, which may be shrouded in smoke, but 
any one part of the ship, such as the top of a mast or 
funnel, or indeed any point that can be seen simul- 
taneously from both telescope stations, is all that is 
necessary for the successful use of the finder. This 
new position finder appears to us particularly suitable 
for coast defence, and we hope our War Office authori- 
ties may take the matter up, and thoroughly test the 
value of the instrument for this purpose. 





ROW’S FRESH WATER CONDENSER. 

THE condenser illustrated on this page is the inven- 
tion of Messrs. O. M. Row and Co., 37, Hanover-street, 
Liverpool. One of the features of design is that the 
tubes, which are placed vertically, are of solid drawn 
copper and indented, as shown on the engraving, so as 
to effectually break up the volume of steam and check 
its passage. The steam is thus kept in contact with 
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the cooling surfaces until condensed and cooled, when 
it falls into the filter chamber which forms the base 
of the condenser. The tubes are tinned on the steam 
and fresh water surfaces, and are secured at both ends 
with gun-metal tubes to plates fixed between the 
flanges of the casing, which is of cast iron. Each 
condenser is tested to 400 lb. pressure. The sizes 
made deal with from 500 to 10,000 gallons per twenty- 
four hours. 





GuNBOATS FOR BraziL.—Four steel_gunboats for the 
Amazon have just been built for the Brazilian Govern- 
ment. They are 90 ft. long, galvanised throughout, and 
draw less than 5 ft. The engines are compound surface- 
condensing, the air and bilge penaes being driven off the 
main engines in the usual way. The water is circulated 
through the condenser by an independent pumping engine 
of the duplex type. The cylinders are 121n. and 24 in. in 
diameter by 12 in. stroke. The boiler is of the ordinary 
return-tube type, and is of steel with metal tubes. It is 
8 ft. in diameter by 9 ft. 3 in. long, and has 655 square 
feet of heating surface and 27 square feet of grate area. 
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HAMILTON’S RADIAL 


DRILLING MACHINE. 


CONSTRUCTED BY MESSRS. LEE AND HUNT, ENGINEERS, NOTTINGHAM. 





\ 


| 


Tue drilling machine which we illustrate on the 
resent page has been designed by Mr. J. H. 
Hamilton with a view to reduce the number of 
settings required in drilling any piece of work. As 
our engraving shows, two drill spindles are used, one 
of which is mounted on a horizontal arm carried by a 
vertical standard in the usual way, whilst the other is 
mounted on an arm carried by a horizontal standard, 
so that the two drill spindles are always at right angles 
to each other. The arm for the horizontal spindle is 
balanced by a weight so that it can easily be swung 
into any desired position. Since, however, the saddle 
is moved in and out from the pivot of the arm in the 
course of working the machine, it is necessary that the 
balance-weight shall be moved in and out correspond- 
ingly in order to maintain proper balance. With this 
object the right-hand traversing screw for the saddle 
is prolonged past the pivot and continued as a left- 
handed screw under the balance-weight, with which it 
is connected by a left-hand nut. In this way on operat- 
ing the traversing screw the drill saddle and balance- 
weight move in and out together, and the perfect 
balance of the arm is always maintained. Both drill 
spindles have an extreme range of 4 ft. 6 in. from the 
centre of the pivot. The two drillspindles are driven 
by separate countershafts, and can adjusted quite 
independently both as regards speed and feed. In our 
illustration the drills are shown ready to operate on 
an engine bed, whilst on the table a marine type con- 
nected-rod end is bolted, ready to have its eye bored 
by one spindle, whilst the other drills the bolt-holes 
through it. The machine is manufactured by Messrs. 
Lee and Hunt, Nottingham. 





INDUSTRIAL NOTES. 

THE memorandum of the Labour Correspondent to 
the Board of Trade for the present month states that 
20 trade unions have made returns, representing an 
aggregate of 243,358 members. Of these 10,828 are 
returned as being unemployed. Last month the total 





|number out of work was 10,923, thus showing a 
decrease out of work of 95. This decrease is owing 
| to the improvement in the printing trade, and to the 
| settlement of the carpenters’ and joiners’ dispute. The 
proportion of men out of work to the total number is 
| 4.45 per cent., as against 4.48 last month, The im- 
provement is inconsiderable, but it is better than to 
| have to record an increasing percentage. Some indus- 
| tries show improved conditions, such as the cotton, 
| steel, and building trades; but the engineering and 
|shipbuilding branches of trade manifest a decided 
| decline, unfortunately the latter condition prevails 
taking the aggregate industries of the country. During 
the past month the labour market has continued to be 
in a state of unrest, the strikes being more frequent 
than in the previous month ; the total recorded being 
81, as against 64. The total includes the strikes on 
the north-east coast against overtime, and the shoe- 
makers’ strikes, now happily settled. In the cotton 
trades there were 16 disputes, in the building trades 
10, in the mining industries nine, in shipbuilding 
eight, in the woollen trades six, in the engineerin 

trades five, in other textile trades four, and in genera 
trades the remainder of 23. Though numerous, none 
of these were serious, many being already settled. 





The monthly report of the Boilermakers and Iron 
Shipbuilders states that the present number of mem- 
bers is 36,681 ; of these 4824 were on various benefits, 
as against 3923°last month, the increase being 905. 
This increase is general, 508 of the increase being on 
donation, out of work, 137 on the sick list, 275 signing 
the vacant book, and the remainder on superannuation 
and travelling. The reportrefers to the very satisfac- 
tory arrangement effected with the employers on the 
north-east coast as regards wages. The employers re- 
quired a 5 per cent. reduction in all branches, both on 
time and piece rates, the reduction to date from 
October 6. The arrangement made with the union 
was that the reduction was to be postponed till the 
Ist of January next, and to affect piece rates only. 








The wage committee and the district delegates are 
complimented upon their action and conduct in effect- 
ing so favourable a compromise. As regards the state 
of trade the report says: ‘‘ After a period of depres- 
sion, shipbuilding again shows symptoms of vigorous 
life and activity, the prospects of work for the winter 
having much improved both for employers and em- 
ployed. A surprisingly large amount of new tonnage 
has been placed; during the past month the fresh 
orders have actually exceeded the amount of tonnage 
launched.” It is noted also that the improvement has 
extended to cognate trades, iron and steelmakers 
engaged in manufacturing raw material for shipbuild- 
ing purposes being more busy, and prices having ad- 
vanced. Altogether the prospects are brighter than 
they have been for some months, 


The monthly report of the Associated Blacksmiths’ 
Society, brought down to the end of the first week in 
November, shows that there were 70 members on idle 
benefit, and 51 on dispute pay, while the total on sick 
benefit and superannuation allowance was 104 and 23 
respectively. As regards the state of trade, only one 
district out of 43 denominates the condition of trade 
‘*bad ;” in all other places the character given to it is 
good, steady, moderate, fair, improving, &c., to dull, 
so that speaking generally the men have little to com- 
plain of in this respect, A number of small disputes 
is given in the report for the past month, most of 
which have been satisfactorily arranged. That at 
Clydebank, with the firm of Messrs. Thompson, 
Limited, was settled in a most amicable manner, the 
manager, in a letter to the secretary of the union, ex- 
pressing a ‘‘ hope that it may be a long time before we 
have again any cause, on either side, to disturb the 
harmony that should prevail between the employer 
and the employed.” In one case where a dispute was 
caused by the man’s inability to complete his work in 
a satisfactory manner, the society’s delegate bore out 
the statements of the firm as to the faulty work, the 
society thereupon refused to accord to the member 
‘* protective benefit,” 


The hobnail makers of the Staffordshire and East 
Worcestershire districts struck work at the end of last 
week for a return to the list prices paid in 1890, 
which represents an advance of 10 per cent. on present 
prices, thus following in the wake of the other sections 
of the nailmakers who won an advance of 10 per cent. 
as recorded last week. 





In the engineering trades throughout Lancashire 
there is a general slackening off in activity in nearly 
all branches, except where the firms are engaged in 
the manufacture of specialities, for which they are 
widely known and recognised. To such, new orders 
continue to come in, and the men are well employed ; 
otherwise the orders to hand are altogether inade- 
quate to keep the works in full activity the winter 
through. The keenness of competition for new work 
betokens the increased difficulty of getting orders 
of any considerable weight. However, the number of 
unemployed is not growing at any greatly accelerated 
speed, and -the several districts are not disturbed by 
any serious disputes, nor are any threatened. In the 
manufactured iron trade there is a tone of depression 
as to the future, but makers generally are full handed 
for the remainder of the year. There is no indication 
of lower rates at present, though the finished iron- 
makers, who are generally fairly busy, are looking for- 
ward to a reduction at no distant date. There seems 
to be no very great demand for any description of 
material, and consequently the quoted prices are not 
always realised. 

In the cotton industries the condition of trade is not 
reassuring, and some disputes are taking place which 
are having a disquieting effect upon other industries. 
If these develop into strikes of any dimensions the 
engineering trades are sure to suffer, as a large number 
of engineers are employed in connection with the cotton 
trades. The sixteen disputes recorded by the Labour 
Correspondent to the Board of Trade have been in- 
ual te others since the date of that report, and 
more are anticipated unless the difficulties can be 
tided over. 





In the Sheffield and Rotherham district the state of 
trade has improved, and is improving. The recent satis- 
factory feeling as regards the heavier branches of 
trade continues, and there have been large accessions of 
orders for.railway material in good quantities, The 
railway spring trade is exceptionally busy at the present 
time, but the large number of makers, and consequently 
the keenness of competition, are keeping down the 

rices to a low margin of profit. In the armour-plate 
Sieorteneat the orders on hand are sufficient to keep 
the works fully going all through the winter. The file 
trade is busier than it has been for some time, quite an 
influx of orders being to hand. In the cutlery and 
silver and plating trades overtime is prongs generally 
worked, good orders having come to hand from 
America, The new tariff chiefly affects the medium 
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ualities, but the best qualities are in good demand. 
the recent revival in shipbuilding along the north- 
east coast and in Scotland is telling upon other branches 
favourably, but there is a complaint that the demand 
for shafting and other heavy forgings is not so great as 
could be desired, especially as the capacity for produc- 
tion in these branches is very great. Speaking gene- 
rally the outlook in the Shetfield district is fairly good 
for the season of the year, nor is any serious slackness 
anticipated during the winter. In the labour world 
all is quiet generally, no dispute of any serious character 
being in existence or pending. The engineering 
branches, if not quite so good as they were, are not 
seriously slackening. 


The condition of the iron and steel trades in the 
Cleveland district is not quite so good, nor is the tone 
atall hopeful. Shipments begin to fall off, and prices are 
weaker. The finished iron and steel trades, though 
complained of as beingjunsatisfactory on the whole, are 
not so bad as some would have us imagine, for the pro- 
ducers are for the most part busy, with orders suffi- 
cient to last to the end of the year. Itis, however, as 
to the future that they feel uncomfortable ; they want 
to see more work in front of them, especially as a 
good deal of material will be needed before the spring 
sets in for shipbuilding and other purposes. The fact 
is that buyers are looking forward to lower prices, and 
the makers want no further reductions, the result 
being that hand-to-mouth purchasers are the rule. 
The ironstone miners are complaining of slackness of 
work, the time put in being less now than at any period 
either last year or this, up to October last. This short 
time movement is causing many of the Cleveland men 
to reconsider their attitude on the eight hours ques- 
tion, some of them thinking that a legal eight hours 
day would insure a regular day of eight hours all the 
year through. This could not be, for legislation 
cannot insure that the demand shall be regular any 
more than it can that the weather shall be uniform 
and regular. But the Cleveland men are being pushed 
into supporters of the legal eight hours movement. At 
the large iron and steel works in the district work is 
more busy, but not sufficiently so to keep all the men 
fully employed at full time, all the week through. 





The award of the arbitrator in the carpenters’ and 
joiners’ dispute has been given, and it is not at all 
surprising that it fails to satisfy the men. The strike 
lasted six months; it cost the unions about 50,000/.; 
and the losses in wages are estimated at 100,000/. The 
gain is not equal to what the men might have obtained 
within a fortnight of the strike, according to the state- 
ments of the strike committee. They said over and 
over again that they might have had a rise in wages of 
ld. per hour, that is from 9d. to 10d. per hour. The 
award fixes the wages at 9d. per hour. The extra pay 
for overtime is only to commence when the full day is 
made, then it is to range from Is. to ls. 3d. and Is. 6d. 
according to circumstances, after certain hours, in 
summer and winter respectively ; the overtime is only 
to be paid extra for when worked at the request of the 
employers. Extra pay is to be allowed when at work 
six miles from the = dnd exclusive of travelling ex- 
penses, lodging money, and time occupied in travel- 
ling. Employers are to find a lock-up for tools and a 
place for meals, when practicable, and a labourer to 
assist in preparing the food, &c. The hours of labour 
are to be 51} hours per week for 36 weeks in the year, 
and 47 hours per week for 16 weeks in the winter 
months, being an average of 50 hours per week through 
the year, plus overtime, at the extra rates of pay. 
The concessions are not what the men expected the 
would be. Perhaps the portion of the award which 
will be canvassed most is the part which gives the 
reasons for no increase in wages, and especially the 
portion which says that the conditions of labour 
‘* point to the curtailment rather than the expansion 
of wages.” 





Strikes among what is called the unskilled and 
riverside trades are less numerous than they were, but 
there is a good deal of tall talk about what the labour 
unions intend to do at an early date. These labour 
unions are, for the most part, incipient federations, 
they are not bona fide trade societies with any large 
membership. But they are able sometimes to prompt 
action when the real unions would hesitate to act. 
Many of them are ‘‘ bogus unions,” as the registrar 
would find out, if they were compelled to register, and 
to furnish full returns of membership and funds. 





The Labour Commission has been again sitting and 
taking evidence. The miners of South Wales and 
Monmouthshire have been giving evidence against the 
sliding scale and in favour of an eight hours day by 
Act of Parliament. The miners’ representative on the 
Commission supports the sliding scale, as well as the 
eight hour day. 

he truth is out at last about the “eight hours 
resolution ” at the Trades Union Congress. It appears 
that the seconder of the resolution agreed to strike out 
the ‘eight hours” in order to obtain the support of 





the cotton operatives thereto. The latter assented to 
this course on the ground that the resolution would 
then be meaningless. This high-souled policy suc- 
ceeded, with the result that the decision of the con- 
gress is laughed to scorn in so far as legislative action 
is ak But that policy cannot be repeated. 





The turnout of miners at No. 2 pit of the Wheatsheaf 
Colliery, Pendlebury, some six weeks ago, has deve- 
loped into what may be an extensive strike, involvin 
all the pits belonging to Messrs. Andrew Knowles an 
Sons at Pendlebury, Pendleton, Radcliffe, and Little 
Lever, in Lancashire. All attempts at a settlement 
without a general strike having failed, the miners 
balloted as to a general strike, when the result was 
declared as follows: For a general strike 1583, against 
219 ; majority for, 1864. Only about 300 abstained from 
voting, so that if these were all averse to the strike the 
majority would be 845 for a total cessation of work at 
all the pits of the company. The management of the 
strike will be in the hands of the Lancashire and 
Cheshire Miners’ Federation. 

The dispute at the Butterley Colliery has been 
settled by the concession of an advance in wages, thus 
averting what threatened to be a strike at the colliery. 

The strike of miners in the Carron district, Scotland, 
has ended against the men. The latter for some 
reason or other were not supported by the miners in 
the other Scottish districts, nearly all the support 
having been sent from the miners’ associations in 
England and Wales. 

A rather extensive strike of miners at Dysart Col- 
liery, belonging to the Earl of Rosslyn, was decided 
upon on Saturday last, on the ground that the miners 
at his lordship’s colliery were paid less than the 

eneral body of miners in Kinross and Fife by 1s. per 
ior. The strike is sanctioned and ordered by the 
whole body of the miners in the several districts of 
these extensive coalfields. 

The strike of miners at the Malago Vale Colliery, 
at Bedminster, near Bristol, with respect to tonnage 
rates, is likely, it is feared, to end in the closing of the 
colliery, as it has only paid a very trifling dividend 
during the fourteen years it has been worked hy the 
company. ‘The managers assert that the tonnage rates 
when agreed upon were to include and cover the use 
of locked lamps, All attempts at a settlement have 
hitherto failed. 

Several matters in dispute in the mining districts 
of Yorkshire are being dealt with by the association, 
with the view of averting a strike wherever possible. 
The intended notices to given in connection with a 
pit belonging to the Low Moor Company are postponed 
In consequence of one or two pits having failed to 
vote on he question. It is hoped that a strike will be 
averted. 

The great strike of miners in France has led to the 
intervention of the Government by an offer of arbitra- 
tion. The employers signified their assent to this 
course, but the men hesitated, because of the condi- 
tions annexed to the terms of arbitration. The dispute 
affects, it is stated, some 50,000 workpeople employed 
in and about the mines. The miners of Europe and 
America are appealed to for support, in the event of 
the strike continuing. The decision to strike was only 
carried by a very narrow majority, and it is doubtful 
whether the men can gain any advantage by holding 
out. Strikes cannot be won except by material means, 
which the French miners do not possess. 





PORTLAND CEMENT AND CONCRETE. 

At the second ordinary meeting of the session of the 
Institution of Civil Engineers, held on Tuesday, Novem- 
ber 17, the President, Mr. George Berkley, being in the 
chair, three papers were read relating to Portland cement 
and Portland cement concrete. 

The first was ‘‘ Portland Cement ; its Manuyacture, Use, 
and Testing,” by Mr. wpe Kelway Bamber, F.I.C. 
The author gave analyses of the most suitable clays and 
chalk to be used in the manufacture of Portland cement, 
and described the process of preparing and mixing these 
ingredients, drying the resulting slurry, and of burning. 
The average composition of good cement was indicated. 
In these operations care and constant chemical testing 
were necessary to keep the ingredients in proper propor- 
tions, so as to insure the regular percentage of each in the 
finished cement. 

Reference was made to the packing in the kilns of the 
dried material in lumps of a size not too large to prevent 
the heat from being evenly distributed through the entire 
kiln, otherwise there would be a large proportion of 
insufficiently burned and uncliokered produce. In 
clinkering, the material entered into semi-fusion only, 
and it was during this process that the properties of good 
cement were produced. Given, therefore, proper propor- 
tions of ingredients and proper burning, so as to obtain 
good clinkers, the result would be good cement. This had 
next to be ground to fine powder and sifted, so that all 
should pass through a sieve of 2500 meshes to the square 
inch, and not less than 90 per cent. should pass through a 
sieve of 5625 meshes to the square inch. The finer the 
cement the more easily was it thoroughly mixed with 
water, which insured its proper setting without the chance 
of blowing afterwards. About 401b. of water should always 
be used to every cubic foot of cement. This would insure 





that every portion of cement should have the full quantity 
it could combine with, and if this were done no blowing 
could take place, because blowing was caused by portions 
of cement taking up water and expanding after the body 
of the cement was set. The author made experiments 
three years since with concrete compcsed of 4 parts of 
shingle, 2 of sharp sand, and 1 of cement. These were 
mixed in duplicates, the first lot with the full quantity of 
water it could take, and the others with only half that 
quantity of water. These blocks after twenty-four hours 
were put on a wall and were covered twice every day for 
twelve months by the tide. At the end of the year the 
were cut through the centre. Those made with the full 

uantity of water were sound, hard, and perfectly dry all 
through ; those made with half the quantity of water 
were wet through and easily broken to pieces. As there 
was no difference in any of the ingredients except the 
quantity of water used, this showed that for concrete to 
set properly and satisfactorily it must at the outset have 
the full quanity of water mixed with it. These blocks 
were made with new cement a day or two old, showing 
that new cement was perfectly safe if mixed in proper 
proportions. In the ordinary course cement would be 
about a month old when used, and there was no advan- 
tage in keeping it longer, for it began to lose its power of 
combining with water, an old cement not being able to 
absorb and combine with nearly so much water as new 
cement. In newly ground good cement the particles 
were in such a molecular state as to quickly combine with 
water, forming a hard permanent crystallised solid. By 
age there was pt sl a molecular change gradually 
pesca} pang for after a time the cement, although not 
exposed to the air, lost its power of setting when mixed 
with water, although the percentage composition might 
be exactly the same. 

The author then described the best test to determine if 
the cement were good: First, there should be a chemical 
analysis to show the proportions in which each consti- 
tuent existed, but as this in itself was not sufficient to 
show if the cement had been fully clinkered he recom- 
mended the taking of the specific gravity, which should 
not be less than 3.10 to 3.15 at the end of a month. This 
was much more reliable than the ordinary use of the 
striked bushel, which varied considerably, according to 
the way in which the vessel was filled. "Then ensued 
the mixing of the cement with water and the forming 
into briquettes to test the breaking strain at 7, 14, and 
28 days ; the quantity of water in these briquettes varied 
with each manipulator, the general desire being to use as 
little water as possible. The author thought, however, 
that it should be stipulated how much water should be 
used in making the briquettes, when the results with the 
same cement would be more uniform for a cement that 
could not take up its full quantity of water, 20 to 25 per 
cent. of its weight, was not as good as one that could do 
so, other things being equal. A good cement, not too 
old, would expand in setting and completely fill the space 
allotted to it, whereas an old cement would not do so, and 
consequently spaces would be left for water to enter and 
weaken it. 

The second paper, by Mr. Alfred E. Carey, M.Inst. 
C.E., was entitled ‘‘ Zhe Inspection of Portland Cement 
for Public Works.” The author emphasized the following 
points: Uniformity of the raw materials ; completeness 
of the mechanical blending of the raw materials ; the pro- 
portion of carbonate of lime; the thoroughness of the 
wet-grinding ; the burning ; the flouring; the aération 
and packing of the finished cement. 

Particulars were given of the chemical analysis of 
various clays in use, and it was pointed out that the 
hydraulic factors were the silica and alumina, with iron, 
and that the highest standard of quality was probably 
attained when the ratio between these was 


Lime 


Hydraulic factors= 2" 


The various processes for the mechanical blending of 
the raw materials were described, and special stress was 
laid upon constant chemical testing at this stage of manu- 
facture, and also on the thoroughness of the blending ina 
wet state. 

In regard to burning clinker, the author traced the 
various chemical changes which took place, and the corre- 
sponding temperatures. He considered that a tempera- 
ture of about 2900 deg. Fahr. maintained for a short time 
only, was the most favourable for producing high-class 
clinker. 

He described the more recent systems of burning 
cement, giving details of the Ransome and Joy processes, 
and advocated the adoption of the test by specific gravity 
instead of by weight per bushel. He proposed for this 
standard, 3.1; a high specific gravity combined with 
extreme fineness being one of the surest means of proving 
that a given sample of cement was well burnt. : 

In respect of fine-grinding, it was pointed out that it 
was the flour or easignile powder which formed the 
effective part, the nibs or coarse residue forming an 
adulterant similar to the admixture of a corresponding 
proportion of sand. This was proved by a series of ex- 
periments, in which the residues, on a succession of sieves, 
were removed from a given ——. of cement, when the 
tensile strains were ae goer pr yincreased. The ques- 
tion of the dry-grinding and the temperature of cement, 
as it left ordinary millstones and edge runners respeo- 
tively, was then referred to. The author considered 
aération essential with cement as now usually manu- 
factured. ; 

With regard to packing, the want of a less expensive 
and more efficient packing case than the ordinary cement 
barrel was mentioned. The author suggested that for 
foreign works clinker wight sometimes be conveniently 
exported and ground on the spot. 

As to the question of testing, he considered that a test 
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of 4 in. by 4 in. section would in some cases be a useful 
guide, and descri the various apparatus now in use 
for the purpose of compression-testing, calcimeter-testing, 
taking specific gravity, &c. On the question of standard 
regulations, the rapid progress which had been achieved 
in quality in England, despite the absence of any Govern- 
ment tests, was pointed out, and it was stated that had 
such a stand n formulated ten years ago its effect 
would probably have been retrograde. The practice of 
foreign governments and societies as to standard tests was 
detailed, and a specification was given applicable to the 
present stage of cement es Minute particulars 
of the various points to noted in gauging briquettes 
were given, and the subject of the eteluatias of cement 
was dealt with. The author did not believe adulteration 
was much practised in this country, although the Society 
of German Cement Manufacturers had thought it desir- 
able to formulate special rules on the subject as regarded 
Germany. 

In dealing with the use of cement, the author stated 
that, in his opinion, cement and concrete were likely to 
take the place inmany respects of iron and timber as now 
applied. He also gave particulars of a series of experi- 
ments carried out by Mr. Joseph Cash, M.Inst. C.E., at 
his request, in order to test the power of Portland cement 
to resist long-continued hydrostatic pressure. These 
tests were made with concrete of varying proportions, and 
a further series was carried out to ascertain the extent 
of the penetration of cement on the surface of a mass 
of rough concrete. Another series dealt with the ques- 
tion of the extent to which rough concrete would pre- 
vent filtration. The efficacy of rendering a surface of 
concrete in connection with hydrostatic pressure was 
also discussed. The quantity and purity of water for 
concrete making was referred to, the author detailing 
the results of the admixture of fine river mud of varying 
proportions on the strength of concrete blocks. The effect 
of the presence of sulphuric acid as observed by experi- 
ment was given, as also the effect ‘of frost upon cement 
briquettes and per contra of high temperatures such as 
prevail under tropical conditions. The effect of sea water 
on the maturing of concrete was dealt with, the author 
considering that when gauged with sea water concrete 
matured more rapidly and passed more quickly into the 
crystalline condition than when gauged with fresh water. 

The limits within which concrete might be safel 
applied, more especially on works in the sea, were ‘ian, 
it being shown that two distinct issues had to be con- 
sidered in dealing with this much debated subject: 1. 
The influence of magnesia as an ingredient in the manu- 
facture of cement. 2. The alleged deterioration of sound 
cement when subjected to the action of sea water. He 
showed that caustic lime or caustic magnesia were both 
harmful in cement, but that a high percentage of 
magnesia, when clinker was well burnt, was not neces- 
sarily deleterious. 

In dealing with the second branch of the subject, the 
author pointed out the desirability of Portland cement 
not containing more than 4 or 5 per cent. of magnesia, 
because this material was really an adulterant and not 
actively useful. He detailed particulars of a series of 
experiments with cement-sand briquettes of varying pro- 
portions, which had been exposed to long-continued tidal 
action without harmful effects, and gave the increase in 
the weight of these briquettes. He also referred to a 
series of tests with fresh water, varying proportions of 
fresh and sea water, and sea water partially evaporated, 
it being pointed out that in situations in which ammonia 
might be brought into contact with concrete it was desir- 
able to use fresh water for gauging, and to exclude cement 
containing any considerable proportion of magnesia. 
The author’s opinion was, however, that no conclusive 
evidence had been adduced to prove that the precipitates 
from sea water induced disintegration of even-fissured or 
porous concrete, when sound cement was used. 

In conclusion, the author referred to the chemical and 
physical transformations of Portland cement in setting, 
and the general chemical conditions under which Port- 
land cement of the highest class was obtained. 

The third paper read was on ‘‘ The Influence of Sea 
Waiter on Portland Cement Mortar and Concrete,” by Mr. 
William Smith, M. Inst. C.E., of Aberdeen. In the 
course of a discussion which took place at the Institution 
in the year 1886, the author, who was the engineer of 
Aberdeen Harbour, and stated that since the construc- 
tion of the south breakwater at that place, in 1872, he 
had noticed ‘‘ the disintegration of the surface of the con- 
crete by the chemical action of the salt water on the 
Portland cement.” The softening and swelling of the 
concrete wing walls at the entrance of the graving dock 
induced him in the following year to refer the matter to 
the late Professor Brazier, of Aberdeen University, for a 
thorough investigation of the chemical reaction causing 
disintegration. In June, 1887, that gentleman gave his 
opinion that the analyses of the series of decomposed 
cements (concrete) showed a remarkable difference in 
composition from the original cement, inasmuch as in all 
the samples submitted to him there was found a large 
quantity of magnesia, and a large proportion of the lime 
was in the form of carbonate. He believed that this 
alteration was brought about entirely by the action of 
sea water upon the cement. There was no other source 
for either the magnesia or thecarbonic acid. The author 
then reported that ‘‘the rapidity of the chemical action 
was due to the unbalanced pressure of the water on the 
wing-wall” when the dock was emptied. This caused a 
current of sea water through the porous structure of con- 
crete, which continually washed the decomposed cement 
into the dock, and brought new particles of concrete into 
contact with the sea water. In July, 1887, Mr. P. J. 
Messent, M. Inst. C.E., was requested to make an inde- 
pendent investigation of the cause of the deterioration of 
the concrete, and in the following November issued a 





report confirming the results obtained by the author and 
Professor Brazier, by experiments at the Tyne piers and 
by additional analyses of the disintegrated concretes by 
: r. Pattinson, the public analyst for Newcastle-on- 

'yne. 

From a series of experiments and investigations by Pro- 
fessor Brazier and himself, the author inferred the cause 
of the expansion of concrete, subject to the influence of 
sea water, to be the formation of a more bulky compound 
of magnesia and lime with carbonic acid, and especially 
with sulphuric acid and water, in place of the lime of the 
cement. The chemical equations for the action of the 
lime in the cement upon the magnesian salts insea water 
were : 

Magnesia chloride + calcic hydrate = magnesic hy- 
drate + calcic chloride. 

Magnesic sulphate + calcic hydrate = calcic sulphate + 
magnesic hydrate, the sulphate of lime crystallising with 
water as: Calcic sulphate + water = hydrated calcic 
sulphate, a substance of great bulk compared with the 
lime base. 

The lime of the cement took up the free carbonic acid 
from the sea water, forming carbonate of lime ; the sul- 
phate, carbonate, and hydrate of magnesia in the sea 
water were filtered out and united with the lime, forming 
a deposit of magnesia and hydrated sulphate of lime, 
which, being bulkier than the lime base, caused swelling 
and disintegration of the concrete, while the magnesia 
destroyed the adhesive power of the cement. 

The author proceeded to point out from experimental 
tests carefully made, that the presence of magnesia in the 
cement, before mixing with water and setting, was not 
the cause of subsequent disintegration, and that even 
5 per cent. of magnesia in the cement only diminished its 
tensile strength 20 per cent., causing no tendency to dis- 
integration. Sulphate of lime and carbonate of lime 
might similarly be present in the unslaked cement with- 
out much harm or any tendency to subsequent disintegra- 
tion of the concrete. The disintegration was clearly due 
alone to the chemical reaction between the sea water and 
the lime of the cement. All the lime (about 60 per cent.) 
of the cement was, so far as affected by this action, quite 
free, there being no stable chemical combination of the 
lime, alumina, &c., in cement. 

A series of experiments on the filtration of sea water 
from a height of 24 ft. through porous blocks of concrete 
was given in a tabular form in an appendix, showing, by 
the gradual decrease of the quantity of water passing 
through, the closing up of the pores of the concrete by 
the accumulation of the chemical by-products in the 
material. 

The paper concluded with a description of the effect of 
the compression of air by the inflow of sea water to cavities 
in the Cocke in bursting out the concrete blocks 
forming the sides of the cavities. The conclusions arrived 
at were—that the chief causes of the destruction of con- 
crete sea works were the chemical action of sea water, 
and the sudden compression of air within the structure 
by waves; and that the same remedy applied to both 
evils, namely, the formation of an impermeable homo- 
geneous structure. 





THE CHARTERED INSTITUTE OF PATENT 
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(Concluded from page 604.) 


AND now a few words to those who may be studying for 
the profession. 

It has been said that the desire to obtain the money of 
other people without working for it, or without rendering 
to the original possessors any equivalent in the shape 
either of skill or of labour, is one which has manifested 
itself in the human race from time immemorial, and 
against which the denunciations of moralists have hitherto 
been fulminated in vain. I will not for one instant go so 
far as to suggest that this sweeping charge has any strict 
application to patent agents, save perhaps in those ex- 
ceptional cases in which dishonest persons intrusted with 
money for taking out patents may have intentionally and 
without authority neglected to apply for them. But, 
in a modified form, the human weakness alluded to 
is liable occasionally to display itself amongst some 
engaged in our profession, in a desire to obtain as much 
as possible of the money of their clients for the smallest 
amount of work. Ido not suggest that this necessarily 
flows from any dishonest intent; but I think it will not 
be deemed out of place to offer, in perfectly good faith, a 
few words of warning to the embryo practitioner. 

My late father, who trained me for the profession, had 
himself in early life been a pupil of Joseph Whitworth, 
founder of the Whitworth scholarships. Now the success 
of that eminent engineer was cadeabtedip due mainly to 
his thoroughness and invariable insistence upon care and 
exactitude. Needless to say, his establishment became 
famous for high-class and accurate work. Brought up in 
such a school, it will be readily understood how it came 
about that in after years my father invariably taught his 
pupils, what I now venture to urge upon all students ; 
namely, that by being careful, conscientious, thorough 
and exact in all their work, and in no other way, can any 
of them hope to make a good and lasting professional 
reputation. The student now-a-days has within his reach 
much greater educational facilities than were enjoyed in 
early life by some who have made great reputations. 
Indeed, occasionally, when one notices the want of 
thoroughness exhibited by some who have had special 
training, one is almost tempted to fear that to the very 
facilities just alluded to may in a measure be attributed 
the highly reprehensible habit of doing work in a careless 
and superficial manner. Let us hope, however, that in 





this respect students of the Institute will form a con- 
spicuous exception, and that the mere passing of an 
examination for the purpose of getting placed upon the 
register, will not in any case prove rm 2 the limit of the 
student’s ambition. 

In this connection it may be remarked that, in the not 
very distant future, the average client is likely to be more 
an than heretofore has been usual, to judge of the 
capabilities of his professional adviser. Atleast so I am 
induced to believe by what has come under my notice 
whilst taking part in the application of grants to the 
purposes of technical instruction. 

There are many matters that might well be alluded to 
on an occasion like the present, but which the reasonable 
limits of an address must necessarily exclude. 

One or two things of more immediate necessity, how- 
ever, claim a few words. 

From time to time there have been strong indications 
of a desire that the Government fees for maintaining 
patents should be reduced. On this point, in the abstract, 
we are probably of one accord. But many persons go 
further, and wish for assimilation of our Patent Law to 
that of the United States of America in two respects, 
namely, that there should be preliminary examination as 
to novelty, and that there should be no periodical pay- 
ments for maintaining a patent in force after it has a 
issued. Some few are not even satisfied with these pro- 
— but contend that the patent once granted should 

indefeasible. 

It is, perhaps, not suprising that the owner of a patent 
should desire to feel that he has an unassailable property 
which is to cost him nothing. But patentees are apt, on 
occasion, to view matters somewhat narrowly. In deal- 
ing with such propositions as I have referred to, various 
considerations should be taken into account. 

In the first place, it must be remembered that the ad- 
vanced state of the manufacturing arts is the result of the 
aggregate of a vast number of successive improvements, 
many of which, individually, might be regarded as incon- 
siderable. In the next place, it should be borne in mind 
that no one derives any benefit from the existence of a 
patent for a crude idea that is neither in use nor being de- 
veloped by the owner of the patent. On the contrary, 
every inventor will do well to reflect that such a patent 
might, sooner or later, be found to seriously impede his 
own Lae ary with some valuable invention. If the matter 
be regarded in this light, then it will be seen how valu- 
able in the cause of progress, and in the interest of 
inventors in general, is the provision that, failing a 
periodical payment, a patent shall become void. Obvi- 
ously the amount of the payment should be moderate. 
Its object should not be to place a millstone around the 
neck of the inventor, but only to insure that where the 
owner of a patent is making no effort to get the invention 
adopted, and where that invention is so obviously value- 
less that no one can be induced for a reasonable considera- 
tion to provide the moderate amount requisite for keepin 
the patent in force, the door should cease to be clos 
against those who may be in a position, by their greater 
ingenuity and energy, to advance matters by a successful 
development in the direction of the abortive attempt. 

hen with respect to preliminary examination as to 
novelty considerable misapprehension prevails. Those 
who hanker after it are for the most part not aware of 
what takes place where systems of preliminary examina- 
tions as to novelty are in vogue. No doubt it is very dis- 
appointing to an inventor after he has spent considerable 
time and money in developing and patenting his inven- 
tion, to find that it has been anticipated in whole or in 
some material part. Then it is that in some cases he is 
disposed to argue that the Government ought not to take 
his money for an invalid patent. He loses sight of 
another and a very important aspect of the matter. It 
does not occur to him that in practice two minds do not 
frequently present an identical invention, although some- 
times the products of two minds are so much alike that 
for legal purposes they have to be regarded as practically 
the same. But whether the inventions of two indepen- 
dent persons are or are not the same is a question upon 
which opinions not infrequently differ ; the result is that 
whereas in the United States and in Germany (especially 
the latter) preliminary examinations as to novelty obtains, 
a patent is not infrequently refused because the authori- 
ties consider the invention to be anticipated by some- 
thing which the applicant and his os ol do not 
regard as an anticipation. Thereafter the inventor 
feels that he has been shamefully wronged and deprived 
of the chance of obtaining a just reward for his in- 
genuity. In such a case he has no remedy; whereas 
assumiug the patent to be granted to him at his own risk 
he can always make or cause to be made an investigation 
as to novelty of his invention, especially if every facility 
in the way of carefully prepared indices, abstracts, and so 
forth be placed within reach. Even where it becomes a 
very nice question whether he is entitled to a patent or 
not, if he be satisfied to take the benefit of the doubt he 
is at liberty todo so. In such a case he knows that judg- 
ment will not be given against him until after an oppor- 
tunity has been afforded for an investigation of a far more 
exhaustive kind than as a rule would be practicable in the 
application stage. As you are well aware, the impression 
has prevailed to some extent that patents granted in the 
United States and in Germany could not be afterwards 
successfully attacked on the ground of want of novelty. 
Doubtless this erroneous idea is accountable for the strong 
admiration of the examination system occasionally ex- 
pressed in some quarters. In this connection it is some- 
what remarkable to note thas to a certain extent the 
German Legislature has adopted the views of those in 
favour of indefeasible patents by providing that so far as 
certain grounds are concerned the validity of a patent 
shall not be —— after five years, the practical 
application of this provision will doubtless be watched 
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with considerable interest. If it be strictly interpreted I 
much question whether the result will be generally satis- 
factory. It seems reasonable to expect that in some 
instances hardship will result to those who, during the 
first five years of the term of the patent, will have had no 
special interest in questioning its validity. 

The matters just briefly alluded to have in the main 
been so fully considered by you in the past that you may 
be disposed to regard my reference to them as involving 
an unwarrantable waste of your valuable time. But my 
justification must be that I have reason to believe they 
are likely to be taken up by a body posgessing consider- 
able influence, though probably lacking practical know- 
ae and experience of the kind you necessarily possess, 
and which are soessential toa satisfactory solution of such 
questions. 

There are two important points in which our law differs 
from the laws of many countries ; an English patent is no 
longer dependent for its validity upon the life of any prior 
patent obtained elsewhere for the same invention, nor is 
the owner of an English patent uuder any obligation to 
work his invention here within a given time. 

Now it may be stated that the primary object of the 
International Union for the Protection of Industrial Pro- 
perty is to bring about agreement between various coun- 
tries on certain cardinal points, in order that, as regards 
Patents Designs and Trade Marks, the subjects or citizens 
of every State shall as far as practicable enjoy in each of 
the others the same privileges as in their own country. 
How far this very desirable object has been attained it is 
not my — purpose to consider, though it may not be 
out of place to give the following somewhat ominous ex- 
tract from a despatch dated December 31, 1890, from 
Lord Salisbury to Her Majesty’s ambassador at Madrid. 

‘* Her Majesty’s Government feel that the existence of 
the Union itself may soon come into question, if all 
attempts at its improvement are suffered to fall through ; 
and they trust that no effort may be spared on the pre- 
sent occasion to carry out the recommendations of the 
Madrid Conference,” 

Now it appears to me that so long as in any State that 
isa party to the convention, a patent continues to be de- 
pendent upon the life of a prior patent elsewhere for the 
same invention, or the owner is compelled to work the in- 
vention within a given time under pain of forfeiture of 
his rights, so long must the Union be regarded as failin 
to a very serious extent in attaining the objects for ees | 
it was formed. 

The argument against allowing a patent to continue in 
one country after death of a patent previously obtained 
elewhere for the same thing (?) is equally an argument 
against granting any patent at all, for how can it matter, 
for practical purposes, whether the patent in another 
country was a day earlier or a day later, or even whether 
there is any patent at all, so long as the fact remains that 
in one country a patent exists whereas in another (or 
many others) the invention is public property ? 

An invention that commands marked success in one 
country is almost certain to be adopted in other countries 
for which it is suited, whether patented there or not. 
Moreover, it is a fallacy to suppose that in these days any 
real practical advantage is gained, in the way of securing 
the earlier introduction of inventions, by insisting that if 
they be previously patented elsewhere any exclusive right 
— shall lapse when the prior patent, or the one 

aving the shortest term, shall cease to exist. The 
absurdity of such attempts can hardly be better illus- 
trated than in the case of the United States. There, as 
we all know, every patent granted for an invention which 
has been previously patented in a foreign country is so 
limited as to expire at the same time with the foreign 
patent, or, if there be more than one, at the same time 
with the one having the shortest term. We are familiar 
with the innumerable embarrassments this section has 
caused to inventors, without any redeeming advantage. 
That it is worse than useless a moment’s reflection makes 
evident. If it aims at insuring that the inventor shall 
take his invention first to the United States, its mode of 
application fails to attain that result. Equally does it 
fail if the object be to provide that none shall enjoy the 
exclusive right to an invention in the United States if 
that invention be in the public domain elsewhere. 

For the purposes of the section, what is a prior patent ? 
A Belgian patent is not regarded as such until months 
after it has come into existence, that is to say, not until 
the specification is opened ro public inspection. If a 
Belgian patent be the first applied for, it will be granted 
for 20 years, subject to annual payments and to compul- 
sory working. The United States patent will be granted 
for 17 years if issued within three years from the date of 
the Belgian. If, however, the Swit patent should 
become void at the end of the fifth year, through non- 

»ayments of the annuity, it would seem that the United 
States patent will remain in force. Now let us suppose 
that a Danish patent was taken out. Heretofore it has 
been usual to grant Danish patents for only five years, 
although it is satisfactory to thow that in this respect 
Denmark shows signs of keeping pace with the times b 
granting a longer term. Now assuming the Danis 
patent to run its entire term of five years and then to 
expire, the result will be to invalidate the United States 
patent. Could anything be more absurd? In both cases 
we have the invention protected for a time in a foreign 
country before it is patent in the United States, and in both 
cases that invention becomes public property in the foreign 
country during the life of the United States patent, but with 
this important difference, that, without any sufficient 
reason, in the one case the United States patent becomes 
invalid, whereas in the other case it remains in force. 
Just one step further and I have done with this point. 
Whilst so much importance attaches to this case of a 
prior patent in a small country like Denmark, the in- 
vention might remain unprotected throughout the rest of 





the world without affecting the United States patent. 
This illustrates how worthless in practice is the interde- 

ndence theory if the object aimed at is to prevent 
Riadicnplg the industries of the country that seeks to 
make a patent it grants dependent for its duration upon 
the life of a patent previously granted elsewhere for the 
same invention. 

Now project No. IV. of the Madrid Conference con- 
tain two important articles, namely, the third and the 
fourth. The third has reference to the reciprocal inde- 
pendence of patents delivered in different States, and is 
to the effect that where within the time fixed by Article 
4 of the Convention a person shall have deposited, in 
different States of the Union, applications for patents 
for the same invention, the resulting rights shall be in- 
dependent one of another ; furthermore, that such patents 
shall be independent of any patents which may have 
been obtained for the same invention in countries not 
belonging to the Union. ; 

The fourth article has reference to the interpretation of 
the word ‘‘Exploiter,” and is to the effect that each 
country may determine the sense in which it shall inter- 
pret ths word ‘‘exploiter ” in connection with the appli- 
cation of Article 5 of the Convention, which article, as 
you all know, provides that the patentee shall remain 
subject to the obligation to work his patent in conformity 
with the laws of the country into which he introduces 
(as Article 5 permits him to do) objects manufactured ac- 
cording to his invention in any of the States of the Union. 

Now project No. IV. was not signed by Her Majesty’s 
representative, although, in a communication dated 
January 27, 1891, from the Foreign Office to the Board of 
Trade, it was intimated that if Clause V. were omitted or 
made subject to the reservations concerning that clause, 
which were rendered imperative by the English law, the 
project in question would be so signed. 

Clause v. of the project, I may mention, has reference 
to trade marks, 

It is needless to poins out that Clauses ITI. and IV. 
are of especial interest to Knglishmen, who, as we all 
know, find themselves heavily handicap by the pro- 
visions in foreign patent laws relating to interdependence 
of patents and compulsory working. Time will not allow 
me to say more, nor is it needful that I should do so, 
respecting interdependence of patents. As to compul- 
sory working, I may state that not long ago, in a country 
belonging to the International Union, a valuable patent 
was lost because the only establishment in which the 
invention could have been put into operation so as to 
comply with the law, refused to afford the necessary 
facilities, and this, presumably, in order that they should 
immediately afterwards become entitled to use the inven- 
tion without consideration to the patentee. 

Clause IV. of project No. IV. is one that would clearly 
not be advantageous to the patentee. At the Interna- 
tional Gane in Paris last year, and which I had 
the honour of attending as your delegate, it will be re- 
membered a resolution was adopted to the effect that it 
was not expedient to require the patentee to manu- 
facture in any of the countries in which he had obtained 
a patent. I am not without hope that it may ere 
long be found possible to bring about an arrange- 
ment between certain countries on the basis of substi- 
tuting compulsory licenses, such as our own law 
provides for, in lieu of compulsory working. This un- 
doubtedly would be a great boon, and I hope we may see 
our way to approach the proper authorities on this sub- 
ject in ample time to secure its due consideration at the 
next official conference of the representatives of the 
several powers belonging to the Union. Meanwhile it isa 
question well worth consideration whether we should ap- 
proach Her Majesty’s Government with the view of endea- 
vouring to bring about an understanding between the seve- 
ral powers in reference to Clause V, of project No. IV. 
on the lines of adding to it a declaration that Great 
Britain should neither undertake the obligations nor be 
entitled to any advantages resulting from that clause. I 
think there is some reason to hope that should the Insti- 
tute decide to adopt that course, the result might be to 
obtain for English inventors, at an earlier date than 
would otherwise be the case, the great advantages that 
must flow from the independence of patents taken out in 
the different countries. 








LAUNCHES AND TRIAL TRIPS. 

A LARGE and powerful steel twin-screw steamer built to 
the order of the Lancashire and Yorkshire and London 
and North-Western Railway companies for service 
between Fleetwood and Belfast was launched from 
Messrs. Laird Brothers’ works at Birkenhead on Novem- 
ber 17. This is their first departure from paddle steamers 
in the Fleetwood and Belfast service. The various 
arrangements have been carried out in consultation with 
Captain J. E. Jackson, marine superintendent, and Mr. 
A. T. Gibson, engineer superintendent of the Lancashire 
and Yorkshire Railway. The Duke of Clarence is built 
entirely of steel. There are seven water-tight bulkheads 
extending up to main deck besides others to lower deck, 
which, with the addition of water-tight flats, will insure 
a practically unsinkable ship. Toinsure suitable draught 
to cross the “‘ bar” at all states of tide, ample water trim- 
ming tanks are provided with means of rapidly filling and 
emptying. She is designed to combine the qualifications 
of a first-class mail and passenger steamer with good cargo 
capacity and superior stowage for a moderate number 
of horses or cattle on the upper deck. She has a length 
between perpendiculars of 311 ft. 6 in. with 36 ft. beam 
and 15 ft. 9in. depth of hold and measures 1998 tons 
B.M. The machinery, which has been designed and built 
by Messrs. Laird, consists of two separate sets of direct- 
acting triple-expansion engines with two cylindrical 
boilers to be worked under forced draught at 160 lb. pres- 





sure and to develop upwards of 4000 indicated horse- 
wer collectively. ‘The propellers are manganese-bronze, 
he first-class passenger accommodation is for upwards 
of 200 persons and situated amidships forward of the 
machinery. 





Messrs. William Doxford and Sons, Limited, Sunder- 
land, launched on Wednesday last, 18th inst., a screw 
steamer for the cattle trade. The dimensions are: 
Length, 200 ft. ; breadth, 30 ft. ; depth, moulded, 18.14 ft. 
The engines and boilers have also been constructed by 
Messrs. Doxford. The cylinders are 174in., 28 in., and 
46 in. in diameter by 30 in. stroke. The steamer has been 
built to the order of Messrs. M‘Ilwraith, M‘Eachran, and 
ig Pm Limited, for Messrs, Goldsborough, Mort, and 
Co., Limited, Melbourne. 


The London and Glasgow Engineering and Iron Ship- 
building Company (Limited) launched on Thursday, 19th 
inst., from their yard at Govan, the Iphigenia, the third 
of the three second-class protected cruisers ordered by the 
British Admiralty. Being intended chiefly for service on 
a foreign station, the Iphigenia, like her sister ships the 
Indefatigable and na is different in some respects 
from the majority of the other cruisers of the same class. 
Her hull is sheathed with teak and covered with copper 
from the keel to about 3 ft. above the load water line, 
and the stern-post, stem, ram, rudder, and propeller and 
shaft tube brackets are in consequence of phosphor- 
bronze. The two propellers are of gun-metal. The 
vessel’s dimensions are: Length, 300 ft.; breadth (over 
wood sheathing), 43 ft. 8in.; depth moulded, 22 ft. 9 in. 
Her displacement is 3600 tons. The new vessel’s ma- 
chinery will be sufficient to propel her at a speed of 20 
knots per hour. Two sets of triple-expansion surface- 
condensing engines of about 9000 indicated horse-power 
have been supplied, the inverted cylinders of which are 
respectively 334 in., 49 in., and 74 in. in diameter, and 
the stroke 39 in. Steam will be supplied by five cylin- 
drical boilers working at a pressure of 155 1b. to the 
square inch. The armament consists of two 6-in. breech- 
loading central pivot guns, six 4.7-in. quick-firing guns, 
eight 6-pounder Hotchkiss guns, one 9-pounder field gun, 
one 3-pounder Hotchkiss gun, four 45-in. five-barrelled 
Nordenfelt guns, and four torpedo tubes. 








The official trial trip of the new paddle tug steamer 
Drogheda took place on Thursday, the 19th inst., in the 
Firth of Clyde. The vessel is of the following dimen- 
sions, viz.: Length between perpendiculars, 100 ft. ; 
breadth, moulded, 20 ft. ; and depth, moulded, 9 ft. 2 in. 

he engines are compound diagonal surface-condensing, 
the cylinders being 264 in. in diameter by 48 in. stroke. 
The boiler is of steel, and is of the return tube horizontal 
type, 12 ft. 6 in. in diameter by 10 ft. 3 in. long, fitted 
with patent furnaces. The builders are Messrs. James 
M‘Arthur and Co., of Paisley, and the engineers are 
Messrs. Bow, M‘Lachlan, and Co., of the same town. 
The vessel did well, the engines developing under easy 
steam about 350 indicated horse-power, and going 
between 10 and 11 knots an hour. 





H.M.S. Edgar, the first of the large cruisers under the 
Naval Defence Act to be completed, has been on her 
engine trials and the results got are very satisfactory. 
The cruiser was built at Devonport. She is 360 ft. long, 
by 60 ft. beam, and at 23 ft. draught has a displacement 
of 7350 tons. The armament includes two 9.2-in. 22-ton 
breechloading guns; ten 6-in. quick-firing guns ; sixteen 
6-pounder and three 3-pounder quick-firing guns, and 
eight machine guns. The engines and boilers were con- 
structed by the Fairfield Company, from the designs of 
their engineering manager, Mr. Andrew Laing. On the 
four-hours forced draught trials on Thursday, 19th inst., 
the engines developed 12,463 indicated horse-power, 
which is 463 indicated horse-power in excess of the con- 
tract power. The méan pressure in the stokehold was 
.712. The mean revolutions were 104.5. 





SwepisH Rartways.—The Swedish Government has 
obtained legislative authority to issue a 4 per cent. loan 
for 400,0007. The proceeds of the loan are to be applied 
to the purchase of a railway from Lulea to the Norwegian 
frontier. — 

LeicHTon Buzzarp WATER SuppLy AND SEWERAGE. 
—The decision of the late Parochial Committee with 
regard to the sewerage and water supply has been ratified 
by the newly constituted Board. The schemes 
submitted by Mr. H. Bertram Nichols, of Birming- 
ham, under the motto ‘ Forward,” in the competition 
which took place last year, have been finally adopted, 
and Mr. Nichols has unanimously been appointed engi- 
neer to carry out the work. In the water supply scheme 
it is proposed to pump the water from the lower green- 
sand and obtain pressure and storage from a water tower. 
The sewerage scheme is partly on the Shone system, four 
ejector stations being proposed. By this means the whole 
of the sewers are confined to the public roads. About 
one-half of the sewage will be raised by pneumatic 
power to the main outfall sewer, which will then gravi- 
tate to the outfall works, receiving various subsidiar 
sewers on its way. The sewage purification works will 
be constructed to the north of the town, well above flood 
level of the River Ouzel, the possibility of which was 
demonstrated during the recent floods. Chemical treat- 
ment is proposed, on the system knownas the “ inter- 
national process,” ferozone being the precipitant, the 
treated sewage from the tanks afterwards a through 
specially prepared filter-beds in which polarite is placed. 
The population of Leighton Buzzard is about 7000, and 
the cost of the engineering work is estimated at about 
15,0007, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 


Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 


Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 

amount of price and postage, addr to H. BR LACK, Esq. 
The date of the advertisement of t of & com; 


he ——— 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


16,997. W. H. Ric ig Gorton, Lancs., and J. W. 
Haigh, Huddersfield. age oa Sa the Steam Supply 
in case of a, ye in th pes. [8d. 5 Figs.) Oc- 
tober 24, 1890.—The apparatus comprises a primary valve A, 
opened by a spring D on an abnormal reduction of pressure in the 
steam pipes, and a secondary valve B opened by the primary 
valve and controlling a steam pipe direct from the boiler to a 
cylinder and piston, by which a throttle valve is operated. The 
valve A has a chamber A! above it which is connected to the main 
steam pipes by a pipe c, which is attached to the engine stop- 
valve by avalvecl. The valve A is fixed to the spindle a which 
is connected by a cotter to a bush a!. The valve spindle of the 
secondary valve B is also connected to the sleeve a! by a cotter 



































which is fast in the sleeve a!, but passes easily through a slot b! 
in the valve spindle so as to allow the valve A to lift slightly 
without lifting the secondary valve B. With the valve A lifting 
steam will be admitted to the underside of the valve and place it 
in equilibrium, therefore allowing the full pressure of the spring 
D to act in lifting the secondary valve and also in opening fully 
the valve A. The spring D for opening the valves A and B when 
the steam pressure is reduced in the valve chamber A! is placed 
between the two valves. The valve B is connected by a pipe G@ 
direct to the boiler and by a pipe H to a cylinder, the piston-rod 
of which is ted to the spindle of a throttle valve, whereby 
such valve is closed when steam is admitted through the valve B 
to the cylinder. (Accepted October 21, 1891). 


15,513. R. H. Williamson. Ashton-under-Lyne, 
Lancs. Mechanical Stoker. [6d. 1 Fig.) September 12, 
1891.—Under the coal hopper a is a shoot } resting on a cam ¢, so 
that as the cam c rotates the shoot will be struck by the leaves 
of the cam and caused to vibrate, and the coal thus shaken out 
on toan Archimedian screw d, by which it is carried upwards 
along the tube d? into the box e, and forced through the aperture 
into the furnace. A rod / is attached by a chain to the shoot 
b. The upper end of the rod f is screwed, and passes through 
a nut in the boss of a handwheel f2. By turning the hand- 
wheel f?, the shoot 0 may be raised so as only to just touch the 
leaves of the cam c, or it may be lowered so far that each blow 

















of the leaves of the cam will impart considerable vibration to the 
shoot. A pulley k' driven by a cord imparts rotary motion to 
the spurwheel 2 mounted on the same shaft. Into the spur- 
wheel k? is geared the spurwheel k®, which drives the shaft c' on 
which the cam ¢ is mounted. From the spurwheel &4, on the cam 
shaft c', is driven the spurwheel k° keyed on the same shaft as the 
bevel wheel k6, which in turn drives the bevel wheel k7. The 
latter is secured to the shaft d! of the Archimedian screw d. The 
pein of this $ penn ry mounted in ——. To close the 

rture ¢! and prevent ingress of air during a temporary sto e 
the bottom e? of the box eis hinged at ¢, and te depueening the 
we e+ the bottom ¢? may be raised. (Accepted October 21, 


GUNS, &c. 


20,967. A. J. Boult, London. (J. F. Luigi and B. Peraldi, 
Pars.) Magazine Repeating Firearms. (6d. 6 Figs.} 


December 23, i890.—This invention relates to the feed mechanism, 
which consists of a lever 19 and a wheel N attached to the lever by 
an eccentrically pivotted link O. To operate the mechanism the 
breech-bolt B is drawn back, the cartridges taking up their posi- 
tions within the charging case. The breech is then closed, and 
the first of the catridges is carried to the barrel. By the same 
movement the teeth of the cock F are caused to strike the pawl 
All, whereby this pawl is held back and the spring X compressed. 
The trigger Y is now puiled, whereby the pawl A"! is released and 
the spring X causes tlie hammer G to strike the cap. After 
having thus fired the first shot the breech-bolt is again pulled back 
by the lever B!, the case being withdrawn by the extractor H. 
The case then meets the ejector 7, which tilts it and causes it to 
drop out. The breech-bolt B in continuing to move backwards 














causes the hook D to gear with one of the teeth of the wheel N 
and to move this wheel one space. By this rotation of the wheel 
the carrier Q, which is connected by the arm 19 and link O with 
the toothed wheel, is raised a distance sufficient to enable it to 
bring up afresh cartridge against the barrel. The breech-bolt B is 
then pushed in the opposite direction, the lever B! brought down, 
and the trigger again pulled for firing. When the pawl R engages 
with the longest of the teeth of the toothed wheel N the point r of 
this pawl comes into contact with the lower inclined portion of the 
pawl All, By pressing the trigger the pawl A" is caused to act 
upon the point + of the pawl R and to bring it into an inclined 
position in which it is prevented from acting upon the wheel N. 
The wheel N then turns backwards under the combined action of 
the link O, trigger guard V, and springs S and U, thereby causing 
the whole of the mechanism to resume its initial position. (Ac- 
cepted October 21, 1891). 


14,369. F. Mannlicher, Vienna. Breechloading 
Firearms. [8d. 18 Figs.) August 25, 1891.—This invention 
relates to trigger mechanism for use in firearms with sliding breech- 
bolt, which is intended to offer security against accidental firing 
before the bolt has been completely blocked. It consists of a 
trigger 9 loosely placed in the gun, having an arm gl, and, if 
necessary, a guide lug g?, in combination with the rocking piece 
d supporting the arm g, and to which a sear is movably attached, 
the piece d being provided with a projection d4, preventing a 
releasing movement of the sear by striking against the breech- 





bolt until the latter is completely locked, when the projection d+ 
can enter into a recess in the breech-bolt. A spring h keeps the 
parts in position. When a lug g? is used, it is attached to the 
trigger g, and reaches through the breech tail into the track of 
the breech-bolt, for which it forms a stop to limit its rearward 
movement, and prevent it being pulled out of the breech re- 
ceiver. An ejector fis movably attached to the piece d, and is 
continually pressed upward by the spring h, so that the nose f" of 
the ejector f may enter a recess b3 in the breech-bolt when the 
latter is withdrawn. (Accepted October 21, 1891). 


MINING AND METALLURGY. 


20,638. R. Stanley, Nuneaton. Tunnelling Ma- 
chines. [1ld. 


16 Figs.) December 17, 1890.—According to 
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this invention each machine is arranged to be driven from motive 








power situated at a dist by means of a rope b instead of by an 


engine on the machine. For holding the frame of the machine in 
position during the cutting, a series of strong flat wedge-shaped 
and pointed bolts ol, which, when the points are driven into the 
material at the top or bottom of the heading, are held from re- 
turning by wedges q!, which by a slight tap follow down and 
wedge the bolts, holding them fast in their sockets. To prevent 
the roof from falling the machine is provided with hinged shields 
which are held out by side stays, the points of which penetrate 
through holes in the shields and shoulder against them, so that 
when the sides of the heading are broken and irregular the pres- 
sure resulting therefrom prevents the machine from tilting. 
Additional cutting arms are provided so as to cut more than one 
annular groove ; the arms being adapted to be easily removed 
and putin placeagain. For scraping back the cuttings and fine 
débris resulting there are attached to the back of the cutting arms 
one end of an expanding flexible helical scraper. (Accepted 
October 14, 1891). 


1901. G. Oehme, Gerresheim, Germany. Support- 
ing ow above Mine Shafts. (8d. 5 Figs.) ; 
2, 1891.—The movable catches a and the bearing pieces b of the 
cage ¢ are each formed with inclined bearing surfaces 8, S!, and 
the supports are arranged to slide backwards on their bases /, so 
that when they are slid back to allow of the descent of the cage, 
the inclined bearing surfaces S' thereof will move away from the 
surface S of the cage, without requiring this to be raised. The 
supports @ are for this purpose formed with slots ol, and have 
backward projecting arms a? which constitute guides a® by which 
the supports are enabled to slide backwards and forwards over 
blocks @ carried by the shafts f, supported rotatably in bearings 
e. Inthe slots a! slide pins g provided with steel rollers, and 
fixed at each end to two levers 7, one situated on each side of the 
support a, and fixed on the shaft f. The shaft has at the one end 
a hand lever m working in a notched quadrant frame m', so that 
when the lever m is moved into the position shown at Fig. 1 and 








secured by a locking bolt, the lever ¢ on the shaft / will be hela 
in the horizontal position, thus holding the supports @ in the for- 
ward position by the pins g, which prevents them from being slid 
back by the pressure of the inclined bearing surfaces S of the cage, 
so that the latter is thus securely held by the supports. When, 
however, the lever m is moved backward into the position shown 
at Fig, 2, the levers i in being turned upward cause the pins 
g to slide in the slots al, so as to allow the = to be 
moved backward by the pressure of the inclines of the bearing 

ieces 6 of the cage, so that this can now pass freely downward 

tween them. The lever 1 is then again moved forward so as to 
cause the levers i, in sliding with their pins g downward in the 
slots al, to push the ee back again. As the cage ascends 
again, the bearing pieces b in pressing against the front faces of 
the — @, cause these to turn with their slotted arms a? 
upon the shaft f, so that the cage can rise past them. (Accepted 
October 21, 1891.) 


12,116. H. H. Lake, London. (J. C. Pennie, Wash- 
ington, D.C., U.S.A.) Disintegrating Ores, [lld. 11 Figs.] 
July 16, 1891.—The object of the invention is to subject mineral 
substances containing native metals or metallic compounds, to a 
disintegrating operation, which will pulverise the gangue only, 
leaving the native metal or metallic compounds in the natural 
form, practically the same as when found ina free state where the 
process of disintegration of the gangue has been effected by 





atmospheric action, The ore is fed to thrower wheels B, B' from 
hoppers C, C', inclined boards d6, d? distributing it equally to the 
two thrower wheels. The plates attached to the arms of the 
wheels B, Bl, which are set eccentrically with reference to 
the surrounding casing, have their working faces in planes bisecting 
the wheels outside their axes. The ore which is broken up by im- 
pact in the space B4 between the wheels B, B! where the two streams 





of ore and air from the wheels come together with great force, is 





0 t-te ih Palpaigll 


644 


ENGINEERING. 





[Nov. 27, 1891. 








carried upward by the current of air, and divided into two 
volumes by contact with the surface of acylinder F situated at the 
junction of the inclosing casing with the chamber above and 
passing into the chamber the volume expands with the increas- 
ng area; the lifting power of the air growing proportionately 
less, so that such particles of ore as lose their specific gravity drop 
out of the ascending column and descend along the sloping sides 
of the chamber down into the compartments D3, D4 and return to 
the disintegrating chamber, and are again subjected to the break- 
ing up process. Such particles of the ore substances as reach the 
dead air space above the aa drop into the same and pass to a 
screening surface, where the finer particles pass through the 
meshes and out through an opening. The particles that are too 
large to go through the meshes are spouted into the compart- 
ments D*, D4, and returned to and again subjected to the action of 
the throwing wheels. (Accepted October 21, 1891). 


ELECTRICAL APPARATUS. 


19,650. Siemens Brothers and Co., Limi Lon- 
don. (Siemens and Halske, Berlin.) Distribution of Elec- 
tricity through Accumulator Batteries. (8d. 1 Fig.) 
December 2, 1890.—The object of this invention is to effect the 
charging of an accumulator with a higher potential difference 
than its diecharge. An accumulator battery A, which is able to 
produce or discharge a potential difference which is three times 
the normal potential difference of the distributing network, is 
divided into three parts a1, a2, a3, one part al being connected to 
the distributing network and the other parts a2, a? being so 
arranged that they can be readily joined up in parallel or series 
with the part al, The generating plant M can also be separated 
intoa number of parts #1, 12, m3, equal to those of the accumu- 
lator, and so arranged that the parts can be joined in series or in 
parallel simultaneously with those of the accumulator. The 
potential difference of the plant M so far exceeds the potential 

















difference of the battery A as to make up for the loss of potential 
in the leads. When the demand on the distributing network is 
small, the parts a!, a2, a3 are joined - in series, and similarly the 
parts m!, m2, m3, and the battery is charged at a potential differ- 
ence which is three times that of the distributing network. Then 
the part a' of the battery supplies so much current to the distri- 
buting network as to satisfy the small demand, and this part of 
the total current produced is drawn from the charging current 
of the part al, so that the parts a2, a3 become more fully 
charged than the pert al, Accordingly the relative capacity of the 
arts a! and a2, a’ may be different. As the demand for current 
ncreases all the parts of the accumulator, as well as of the gene- 
rating plant, are simultaneously joined up in parallel, and the dis- 
charge of the battery begins, and can be carried on with three 
times the current which was used for charging. The generating 
Jant can now also give current direct to the distributing network. 
Accepted October 21, 1891). 


MACHINE TOOLS, SHAFTINGS, &c. 


1501. T. L. Rivierre, Creil, France. Ap tus 
for Making Nails, &c. (8d. 10 Figs.) January 27, 1891.— 
This invention has reference to apparatus for the manufacture of 
nails, tacks, &c., with hollowed-out sides, from wire. Ona driving 
shaft B are mounted a flywheel V and fast and loose pulleys P, Pl. 
The apparatus also ree a gripper C for conducting the wire, 
this device being worked by a rod D; a reducing ——— E;a 
ram F fitted witha punch G ; a set of pointed pieces H for operat- 
ing the ram ; two cutter carriers 1; two levers J worked by two 
cams K for effecting the cut; and a reducing lever L worked bya 
cam M. The set of jointed pieces H is worked by a cam N and is 
composed chiefly of two link-like parts a and b, one of which, J, is 
fitted at its centre with a roller c upon which the cam N acts; 











these two link-like parts are connected together by apin d. The 
part a is connected by another pin e to another piece f, the posi- 
tion of which on the frame can be regulated by means of a screw 
g ; the other part b is connected by a pinhto the ram. When the 
cam which operates these parts is vertical, the parts are 
straightened out and the punch acts on the reducing piece E; 
when on the other hand the cam is in the reverse ition the 
jointed parts contract and the punchis withdrawn. The reducing 
apparatus E is composed of two pieces ¢ and j, one of which, j, is 
moved by the reducing lever L acting on the part j!. The wire 
is conducted by the nipper C and enters the reducin 

———- E, which is at this time open, and it is taken hol 

of thereby. The reduction is then effected so as to form a nail 





body of taper form with hollowed-out sides and the punch G 
strikes the end of the wire so as to form the head. e wire 
is then pushed forward by the nipper and the knives sever it, at 
the same time forming the point. (Accepted October 21, 1891). 


MISCELLANEOUS, 


18,644. H.H.Sporton and E. White, Enfield, Mid- 
dlesex. Fluid Meters. (8d. 4 Figs.) November 18, 1890. 
—tThis invention relates to meters of the kind described in Letters 
Patent Specification No. 14,264 of 1886, and the meter comprises 
two measuring cylinders b, b! provided with pistons d, d1, and 
two valves for controlling the passage of water to and from the 
cylinders, the valve of one cylinder being controlled by the piston 
of the other cylinder. Assume the piston d! to be nearly at the 
end of its inner stroke and just commencing to move the valve 7 
to uncover the port f of the cylinder b and to place the — g,h 
thereof in communication ; water now flows through the port f 
and moves the piston d inwards, the water behind the piston being 
forced through the ports g, h to the discharge opening a2, When 
the piston d has reached nearly the extremity of its stroke it acts 
upon the lever & to move the valve ¢1 to connect the port g' with 


Fig.1. 
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the supply and to place the ports f1, hl in communication. The 
piston d! is then moved outwards and the water in front of it is 
forced through the ports f1, h1 to the discharge opening a2. When 
the piston d! has reached the outer end of its stroke its rods el, e! 
have, through the levers 0, 0, moved the valve i so as to place the 
ports f, h in communication and the port g in communication 
with the supply, whereby the water flowing through the port g 
forces the piston d outwards, causing the water infront of it to 
pass through the ports /, h to the discharge opening. By the time 
the piston d has reached the outer end of its stroké it has 
operated upon the lever k to move the valve tl to again place 
the ports gl, h' into communication and to open the port f1 to the 
water supply, whereby the water again forces the piston d} in- 
wards, causing the water behind it to pass through the ports g1, hl 
to the discharge opening. (Accepted October 21, 1891). 


20,237. E. G. Hoffmann, New Southgate, Mid- 
dlesex. Holder for Grinding Twist Drills. (8d. 4 
Figs.) December 11, 1890.—The holder consists of a block a 
through which the drill is passed, its point being allowed to pro- 
ject a sufficient distance through it to permit of one edge being 
presented to the stone. The blockcarries rods which are adapted 
to be carried by rests attached to the grindstone frame. Upon 
the drill when in the block a is slid a stop consisting of a bushing 
e which is secured to the drill by a set screw d. Another set 
screw ¢ works in a boss on the bushing c and bears against the 
block @ or against a plate f. The drill is held in the block a by 
a screw g attached to a key-block h by letting its end into a recess 
in same and securing it by pins which embrace a groove formed 











therein so that the screw may revolve and thus move the key- 
block in or out of a groove provided for its reception in the block a. 
A set screw t having a set nut j passes through another boss in 
the block a, the end i! of this engaging with one of the grooves 
of the drill so that its face may be adjusted for grinding. When 
one face has been ground the drill is withdrawn by loosening the 
key-block h, turned around and again fixed in the block, the 
bushing ¢ or the adjusting screw e insuring its being passed 
through the block exactly the same distance as for the other face, 
while the end ¢' of the set screw i by engaging with the groove 
insures the second face being presented to the grindstone at 
exactly the same plane as the first, so that two identical faces are 
produced on the drill. (Accepted October 21, 1891). 


London. Steam and 
Vacuum Pumps. (6d. 4 Figs.) September 7, 1891.—In this 
pump the injection used for condensing the steam in the pump 
chambers is cut off after the contents have been forced into the 
delivery pipe of the pump, the cutting off to either one or other 
chamber taking place immediately after the distributing steam 
valve has been drawn over to that chamber. a, a! are the two 
working chambers, b, b! the suction valves, c, c' the delivery valves, 
d the suction pipe, and E thedelivery pipe; f is the alternating 
disc valve, which moves between the seats g, g1, and cuts off the 
pressure water in the delivery pipe alternately from the two 
spaces contained between the valve seats g, g! and the delivery 
valves c, cl, to which spaces the injection supplies H, H! are con- 
nected. Steam being admitted into the chamber a the contents 
are forced into the delivery pipe. The flow of the water from 
this chamber presses the disc valve f against the seat gl, and so 
disconnects the pressure water in the delivery pipe from the in- 
jection H!. So soon as the chamber a is emptied the injection H 
comes into action, creating a vacuum, and drawing over the steam 
valve. This movement of the steam valve admits steam into 
chamber a!, from which the contents are in turn ejected, causing 





the disc valve f to move against the seat g and cut off the injection 
supply from the injection H. A double chamber pump in which 
the injection supply pipes g and g!, andthe connection of these to 






































the delivery pipe e, are arranged on the outside of the pump, is 
shown in Fig. 2. A ball valve f cuts off the pressure water in the 
delivery pipe from the two injection supplies alternately, but not 
also from the delivery valves c, c!. (Accepted October 14, 1891). 


20,741. W. Bell, Dundee. Arrangement for Stow- 
ing Ships’ Boats. (6d. 4 Figs.] December 19, 1890.—The 
boat is supported on movable struts, to which the chocks are 
attached. Through slots in the skids, which raise the struts, are 
passed flat bars, which are hooked over the gunwale and secured 
to hook bolts, fastened to the skids. When the boat has to be 
stowed the struts A, working in the sockets B, are supported by 

ins passing through holes C in the struts A. The boat is then 
owered by the tackles until it rests in the chocks D. The gripes 
or bars E are inserted in the hook bolts F fixed to the skids G and 
the lever H is raised, revolving the shaft I and with it the tongues 











K forged on the shaft I at each socket B. These tongues K work 
into slots cut in the struts A and thus raise the boat sufficiently to 
tighten up and secure the gripes E. When the gripes Eare tight 
the catch lever L engages the arm M keyed on the shaft I and 
securely holds the boat in position. The pins in the holes C of 
the struts A are now withdrawn and the boat is stowed. When 
the boat has to be got out the catch lever L is raised, when the 
struts A and with them the chocks D at once fall down clear of 
the boat, the gripes E release themselves and the boat hangs sus- 

nded by the tackles from the davits ready for swinging out- 
nares (Accepted October 21, 1891). 


15,249. W.R. Lake, London. (4. Hennin, Springfield, 
IUinois, U.S.A.) Manufacture of Ammonia and Gas. 
(8d. 2 Figs.) September 8, 1891.—The object of this invention is 
tosimultaneously and continuously generate gas and ammonia from 
bituminous coal, shale, or other fuel. This is accomplished by 
introducing air and steam, or oxygen and steam, the steam being 
superheated, into the incandescent portion of a body of fuel con- 
tained in a generator, regulating the amount of air or oxygen so as 
to maintain a zone of incandescence of sufficient size and tempera- 
ture to decompose the steam and reduce carbon dioxide to car- 
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bonic oxide, while also maintaining a sufficient body of fuel at a 
lower temperature beyond such zone of combustion to allow of 
the formation of ammonia, and causing the gases to pass off at a 
temperature sufficiently low to prevent the disassociation of the 
ammonia. The apparatus used in this process is shown, in which 
A is the generator, B the grate, C the ashpit, D the fuel feed 
hopper, the steam pipe coiled within the generator wall, F, F 
aseries of injecting tuyeres with adjustable reducing rings, G, G 
poker holes, H a pipe for the escaping gases, and I a water main. 
(Accepted October 14, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America: from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








CanapIAN AsBEsTos.—The asbestos mines of Canada 
produced last year 8000 tons. In 1878 the corresponding 
output was only 50 tons. Asbestos is found in certain 
eastern townships near Quebec, and No. 1 Quebec now 
commands about the same price as the best Italian 
asbestos, or from 55/. to 601. per ton. 
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VERTICAL ARMOUR-PLATE BENDING ROLLS. 


CONSTRUCTED BY MESSRS. W. 


SELLERS AND CO0O., ENGINEERS, PHILADELPHIA. 


(For Description, see Page 651.) 


THE ATLANTIC LINER, PAST, 
PRESENT, AND FUTURE. 

THE season for making fast Transatlantic pas- 
sages is ended, as vessels now take a more 
southerly course than in the past two or three 
months when there was no probability of icebergs 
endangering their voyage. There can be no doubt 
of the success from an engineering point of view of 
the steamship performances of the season. There 
has not, it is true, been the same excitement as in 
the previous season, which is due to the fact that 
no two fast steamers sail on the same day as was 
formerly the case. As the result of an amicable 
arrangement between the White Star and Inman 
companies their fast vessels sail on different weeks, 
so that it is now possible to make the voyage any 
week with a vessel capable of accomplishing the sea 
voyage within six days. There is, indeed, not much 
to choose between the four vessels. From South- 
ampton, too, the Hamburg-American and North 
German vessels have been making good runs, so 
that the Transatlantic service each successive year 
marks a step in advance of the preceding season. 
In the case of the City of Paris the owners 
have been devoting more attention to the econo 
mising of coal consumption than to speed since 
the introduction of Howden’s system of forced 
draught. The sister ship, the City of New 
York, has been doing very well indeed, and 
has frequently exceeded 20 knots. The Teutonic 








and Majestic have both been making good passages. 
The Majestic has made the westward trip six times 
under six days, the mean speeds varying from 
19.58 to 20.11 knots. The Teutonic has steamed 


Queenstown to New York. 

















| Miles Speed in 

Steamer. Date. | Passage. Siemsed.| Waele 
| d. h. m. | 

Teutonic -.| Aug., 1891 | 5 16 31 2778 20.35* 
Majestic ..| July, 1891 618 8 2777 —|—«:20.11¢ 
City of Paris ..| Aug., 1889 5 19 18 2788 , 20.01 
» New York..| Oct., 1890 | 5 21 19 2775 «| = (19,63§ 

* Daily runs: 460, 496, 505, 510, 517, 290 miles. + Daily 


runs: 470, 501, 497, 501, 491, 317 miles. t Daily runs: 432, 
493, 502, 506, 509, 346 miles. § Daily runs: 437, 460, 498, 
495, 491, 394 miles. 


New York to Queenstown. 
ca { 





Steamer. | Date. Miles Speed in 





| In oan 
| Passage. ' steamed | Knots. 
| d. h. m. | | 
Teutonict .._..| Oct., 1891 | 5 21 3 2790 19,79* 
City of Paris --| Dec., 1889 | 5 22 50 2784 19.49 
» New York..| Sept.,1891 | 5 22 50 2782 19.44 
Majestic .. --| 5, 1890 | 5 23 16 2809 19.61 
{ 








* Daily runs: 483, 468, 4€8, 460, 440, 457, and 14 miles. t In 
November, 1891, the Teutonic came home in 5 days 21 hours 
45 minutes, but the distance travelled gave her a mean speed of 
19.85 knots. 


from Queenstown to New York thrice in less than 
six days, and has also come home thrice within the 





same period during the season. Of the twelve best 
passages made by these two steamers this year 
the mean time is but 5 days 21 hours 5 minutes 
—a splendid result. Perhaps it will be sufficient 
to give the details of the best passages yet made 
by the four steamers. 

Interesting as are the performances of the 
steamers of the past and of to-day, attention is 
being directed more to the future. This atten- 
tion has been in a measure quickened by the 
prospects of the large number of British residents 
who will cross to America in 1893, primarily 
to see the World’s Exposition, by the fact that 
the Cunard Company have ordered two immense 
steamers from the Fairfield Company, and that 
the Inman Company contemplate building new 
vessels; but the matter is in such a condi- 
tion that we are not far wrong in stating that the 
ore which is to make the steel for the new vessels 
has not yet been mined, although in these days 
such initial stages do not take long. The model of 
a 234 knot steamer by Messrs. Thomson, which 
formed so attractive an exhibit at the Naval Exhi- 
bition, has contributed in large degree to the 
general result. The time, therefore, may not be 
inopportune for glancing into the future by the 
experience of the past, assisted by the advan- 
tages of that imagination the cultivation of which 
Mr. Goschen has been so eloquently enjoining on 
the Edinburgh students. Such a retrospect, too, 
comes as an appropriate conclusion to our series 
of articles on the Atlantic liners published in this 
and the preceding volume.* 

We give diagrams illustrative of the progress made 
in fifty years, and through the courtesy of Messrs. 
James and George Thomson, Limited, we are able to 
include in ourprofilesand midship sectionssome indi- 
cation of the form of vessel which their extensive and 
successful experience suggests as the future Atlantic 
racer (pages 647 and 648). Of the new Cunarders, 
it is yet too soon to give other than general details. 

As to the size of the steamship of the future, 
financial considerations must determine it. Any 
addition to size means greater displacement and 
greater power to get a high rateof speed. A small 
craft, similar perhaps to a torpedo boat of the 
Thornycroftor Yarrow build, would give results 
satisfactory at least on the debit side of the ledger. 
But what of the credit side, which, after all, is 
the more important in a merchant ship of the 
Atlantic greyhound type? In the case of British 
ships there are only two sources of revenue—from 

sengers and for the transport of cargo and mails. 
n a vessel of the torpedo type there is not room 
for either. So also with high-speed cruisers where 
a very large ‘proportion of the length, in some 
cases 40 per cent., is given up for machinery. 
Indeed, only in exceptional cases ‘could a cruiser 
carry fuel to cross the Atlantic at full speed, and 
certainly no torpedo boat would essay to do so. 
In the modern high-speed passenger steamer the 
cargo capacity of the vessel is limited, and so 
valuable that only precious cargo is carried, and that 
at a pretty high rate. The cause of the limitation is 
the weight of machinery and of the coal for consump- 
tion and the necessity for minimising the displace- 
ment. To compensate for this decreased cargo capa- 
city and to meet the increased expense, itisnecessary 
to secure a larger income, and it may be taken that 
this can be done more effectually by adding to 
the passenger accommodation rather than by raising 
the passenger fares. This means a great increase 
in the size of the vessel, for passengers cannot well 
be put below the level of the load-water line. It is 
not necessary to enter into the relationship of 
power, speed, and size of vessels. Atlantic vessels 
are built to comply with conditions dictated by 
financial considerations. 

Accompanying this article are profiles of notable 
vessels, and these show how, as the century has 
grown old, the size of vessels has become greater. 
In the newer vessels the dimensions vary, but this 
is explained by the fact that several of these are of 
different speeds. As a general rule it may be taken 
that the faster vessels are the longer. This is 
better shown in the diagram of steamship per- 
formances, where it is shown that since the advent 
of the first Cunard screw steamer a quarter of a 
century ago, the tonnage of record-breaking vessels 
has steadily increased, being now triple what it 
then was, and, although the Teutonic is of lesser 
tonnage, she is longer than the Inman vessel. 





* See ENGINEERING, vol. 1., pages 420, 483, 517, 545, 
724; vol, li., page 33. 
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The new Cunarder, which the Fairfield Company 
are to build to attain a speed of 22 knots, is to be 


greater in size in proportion, practically, to her| 


increase in speed. Increased weight in machinery 


has been at the expense of cargo room. The) 


engines of the City of Paris, indicating 20,000 
indicated horse-power, weigh 2600 tons with boilers, 
water in condenser, &c., while the engines of the 
pioneer vessel of the Cunard fleet, the Britannia, 
of 740 indicated horse-power, were only a fraction 
of this, probably not more than a tenth. The 
indicated horse-power per ton is, in the City of 


aris, 7.7,.and in the Britannia the proportion | 


would not be greater than 3.5 indicated horse- 
power per ton, if it was that. 
Cunarder would look diminutive beside the later 
craft, the newer vessel can carry very little addi- 
tional cargo. The City of Paris requires to have 
2500 tons of coal in her bunkers against 600 in 
the Britannia, and that notwithstanding that the 
former vessel does not take half the Britannia’s 
time to cross. The difference financially is made 
up in passenger accommodation. 


are now provided for those willing to pay for 


Although the first | 


The City of | 
Paris has taken 1500, whereas the Britannia | 
only took 115, and special suites of apartments | 


{various vessels, and we give a Table showing the 
| dimensions and the proportions of lengtk to beam 
‘and depth, as well as details of the machinery. We 
have already referred to the necessity of minimising 
displacement relative to internal capacity, and with 
this end in view several of the builders, notably 
|Messrs. Thomson, adopt a broad beam. Some of 
the German-built boats, too, are beamy. Messrs. 
Harland and Wolff, on the other hand, adopt a 
‘narrow beam. It is not necessary, however, to 
|enter into details, as the Table below shows the 
| measurements in each case. We do not anticipate 
any radical change in the form of vessel, except of 
‘course it be in the direction of still greater fineness 
of lines. 

As to speed there is really no insurmountable 
difficulty in attaining 40 knots, but this would 
require something like 160,000 indicated horse- 
power, seventy boilers to generate the steam 
for the engines, and these would burn consider- 
ably more than 2000 tons of coal per day. 
The experience of the past suggests these figures. 
Some idea may be formed as to the size of vessel 
necessary for this machinery. We leave it to the 
imagination of the reader. The question is one 
| of finance, and it might need a company of million- 


In a second diagram appended we have sought 
to show the relation between speed and power : the 
ordinates represent knots and the abscissz indi- 
cated horse-power per ton. In preparing this 
diagram we have had to take the gross tonnage, 
which, for such purposes, is not so suitable as the 
displacement; but in the case of the older paddle 
vessels and steamers the displacement is not obtain- 
able from official sources. The figures represent 
the following steamers : 


1. Collin’s liner America. 10. Cunard liner Aurania. 
; we » Baltic. 11. National ,, America, 
3. Cunard ,, Persia. 12, Cunard ,, Servia. 
~ »» Scotia. 13. Guion,, Alaska. 
4 e », China. 14 Cunard ,, Oregon. 
6. Inman ,, Cityof Paris. 15. a », Etruria. 
7. Cunard ,, Russia. 16. Inman City of Paris. 


8. White Star liner Britannic, 17. White Star liner Teutonic. 

9. Guion liner Arizona. 18. Inman liner City of Paris at 

highest. speed. 

The lines have not been drawn on this diagram 
as embodying the true law of resistance, but to 
show the general trend. Inthe Table of Dimensions 
below we have given the Admiralty coefficient of 
such vessels as we could obtain sufficient infor- 
mation for. The data obtainable, however, for 
merchant vessels are not so accurate as those pub- 
lished by the Admiralty, so that the results must 




































































them. We believe 150/. has been paid by one ‘aires to own and run a fleet of such vessels. In! be considered only approximate. 
DIMENSIONS, &c., OF SOME NOTABLE ATLANTIC STEAMERS. 

Dimensions Proportion of | Cylinders Boilers, 3 

; . Length : 7 . Indi- 23 

Steamer’s / | Dis- | Gross cated | Speed |a-3 

Name. Builders. Date.|—— ; ees nm ; [Draught place- | Ton- | - Horse- jon Tria’. Ee 

| To To ment. | nage. ; , | Heating (Grate | Working | POWer- 28 

seine Breadth, | Depth. | poam, Depth. | Diameter in Inches. | Stroke. Surface. | Area, Srceatire: <8 

ft. | ft. in. | ft. in. ft. in. | in. 
treat Eastern! Mr. Scott Russell ..| 1858 680 82 6 |58 2] 8.23 11.7 25 6 | 27,000 |24,360 oo ee oe ee oe oe 7,650 | 14.50 |359 
Britannic . —— Harland and) 1874 455 | 46 0 | 3 O| 9.89 13.38 | 23 7 8,500 | 5,004 | Two 48in., two 83 in. | 60 ee se 70 6,50u | 16 312 
olff. 

Arizona Fairfield Company ..} 1879 450 45 2 | 373 0} 9.96 12.00 | 18 9 on 5,147 | One 62in.,two90in. | 66 as a 90 6,300 | 17 _ 

Servia.. -| Messrs. Thomson ..| 1881 | 515 | 52 O | 403 0j| 9.90 1262 | 23 34] 9,900 | 7,392 | One 72in.,twol00in. | 78 27,483 | 1014 90 10,300 | 16.9 [216 

Alaska .-| Fairfield Company ..| 1881 500 50 0 39 «+7 | 10 12.63 21 0 mA 6,932 | One 68 in.,twol00in. | 72 Pe me 100 10,500 | 18 _ 

City of Rome | Barrow Company ..} 1881 546 52 O | 38% O| 10.5 9.29 | 21 6 | 11,280 | 8,141] Three 46in.,three86in.| 72 29,286 | 1898 99 11,890 | 18.23 |256 

Aurania -| Messrs. Thomson ..| 1882 470 57 0 | 39 O| 8.24 12.05 a oe 7,269| One 68in.,two9lin. | 72 23,284 1001 90 8,500 | 173 coi 

Oregon Fairfield Company ..| 1883 600 | 54 O | 803 0} 9.25 12.57 | 23 8 ss 7,875| One 70in., twol04in. | 72 ae Be 110 7,375 | 18.3 -- 

America Messrs. Thomson ..| 1884 432 | 51 O | 37 0} 8.47 11.52 | 26 7 9,300 +t] 6,500} One 63 in., two 91 in. | 66 22,756 882 95 7,354 | 178 |339 

Umbria Fairfield Company ..| 1884 601.6) 57.2 0 | 38.2 0 | 8.76 13.13 ws 10,500 | 7,718] One 7lin.,twol05in. | 72 38,817 1606 110 14,321 | 19 230 

Lahn .. e- 9 » --| 1887 465 | 49 O | 364 0 | 9.48 12.83 22 0 7,700 | 5,661) Two => one 68 in., 72 ee ee 150 9,500 | 18.64 |266 
| | two 85 in. | 

City of Paris..| Messrs, Thomson ..| 1888 | £60 | 63 0 | 43 0} 889 | 13.02 | 24 6 | 13,000 |10,499| Two 45in., two 7lin.,) 60 50,265 | 1293*) 150 | 20,605 | 21.8 278 
i | | | two 113 in. | 

Augusta-Vic- | Vulcan Co., Stettin . .| 1889 480 56 0 | 38 O|} 8&6 | 11.65 22 9 9,500 | 7,661) Two 41,,in., two 66}3 in. 63 36,000 1120 150 14,110 | 18.31 | — 
toria: | | | two 106,%, in. | 

Columbia Messrs. Laird Bros. ..| 1889 480 | 56 0 | 38 0; 86 | 11.65 | 22 9 | 9,500 | 7,578] Two 41 in., two 66in., 66 £4,916 | 1226 150 13,680 | 19.15 | — 
| | two 101 in. } 

Teutonic : ny Harland and | 1890 582 575 0 | 39 4/101 | 98 26 © | 12,000 | 9,686) Two 43in., two 68 in.,| 60 40,072 1154 180 18,000 | 21 269 
olff. | j | two 110 in. 

Normannia ..| Fairfield Company | 1890 520 574 0 | 38 O | 9.08 | 13.7 | 22 0 | 10,500 | 8,716] Two 40in., two 67 in., 66 46,190 1452 160 16,352 | 19.84 {212 
| } two 106 in. | 

Spree .. Vulcan Co., Stettin ..; 1890 485 52 0 | 38 0); 9.33 12.8 22 0 8,900 | 6,963| Two 38in., one 75 in., 72 ee oe 165 13,000 | 19.6 {249 
| | two 100 in. | 

First Bis- 8 » 1891 6023 | 574 0 | 38 O} 873 | 13.2 | 22 6 | 10,200 | 8,000) Two 433 in,, two 67 in.,) 63 47,000 1450 157 16,412 | 20.7 = [254 
_marck, | | | two 106} in. | 




















The Etruria is practically the same as Umbria, the City of Paris and City of New York are alike, so also are the Teutonic and Majestic, and the Spree and Havel. The differences in the 


case of each pair are not important. 


passenger for his berth for seven days. 


¢ On trial. 


Taking | ten years the speed has increased from 16 to! 


* The introduction of Howden’s system of forced draught has resulted in the shortening of the firebars by 13 in., bringing the firegrate area to 
1026 square feet. The results are under the closed stokehold system of forced draught. 


No one of the builders of Atlantic steamers enter- 


one of the leading Atlantic steamers to which 20 knots, and in the same time the indicated | tains any belief in the probability of electricity or 


we have specifically referred, 80 per cent. of the 
income is derived from passenger service alone. 
Messrs. Thomson and the Fairfield Company have 
arrived at the conclusion that we have not yet 
reached the limits of size. Indeed, the only limit 
seems to be as regards harbour accommodation, 
and Mr. James Deas, harbour engineer at Glas- 
gow, sets the example by constructing a graving 
dock with a floor 900 ft. long, with a width at 
bottom of 74 ft., and at entrance of 85 ft., and 
capable of allowing a vessel drawing 26 ft. to float 
in. The details of Messrs. Thomson’s model we 
have already published (see ENGINEERING, vol. li., 
page 771). We have also referred to the new 
Cunarder (page 192 ante). Another point in favour 
of the large vessel is the possibility offered of pro- 
viding spacious accommodation. In a small craft 
it would be impossible to have such a magnificent 


apartment as the grand saloon in the Inman vessel, | 


where the arched roof rises to a height of 20 ft. 
There has been great improvement in the 


modelling of mercantile steamers, and it is some- | 


what difficult to realise that these models can be 


made much finer. We are able to give ina dia-| 
gram the midship sections of notable vessels, kindly | 


supplied by the respective builders. We regret 
that our application for the midship section of the 
Britannic and Teutonic was not successful. They 
differ in the relation of beam to length from the 
other vessels. The City of Paris, for instance, has 
8.89 of length to 1 of beam, and the Teutonic 10.1 
of length to 1 of beam. The midship sections 
indicate pretty clearly the difference between the 





|horse-power has gone up from 6000 to 18,000, 


while the size of ship has only been doubled. To 


‘attain this result the ship of to-day burns 1900, 
_tons of coal in six days, whereas ten years ago 600 
tons only were burned in 7$ days. 
,on page 647 shows graphically the advance in forty 


A diagram 


years—since the year when the Cunard Company 
first met with decided opposition. Each horizontal 
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space represents a year. The performances indi- 
cated are record-breaking voyages, and the graphs 
indicating horse-power, tonnage, speed, and coal 
consumption have reference to the vessel making 
these record passages. The advent of screw steamers 
makes a distinct change in the graphs, while the 
| introduction of triple-expansion engines has reduced 
the aggregate coal consumption on the voyage. 


‘any other motive power superseding steam in the 
propulsion of ships. There is no doubt, however, 
that if electricity could be generated by compact 
carbon or gas batteries of the same weight as is re- 
quired for the boilers and engines in present 
day racers, there would be a great advantage, for 
the efficiency of the electric motor is very much 
higher than that of the steam engine. But for the 
present, steam is the only source of power for ship 
propulsion. The principal aim in the future will 
|be to so design boilers and machinery as to give 
|the best results for weight, and chemistry may 
‘help the marine engineer by producing an alloy 
which, reducing the weight, will allow of a 
higher piston speed. We do not think there 
|is much chance of any material change in pro- 
pellers. The main idea is to make them of such a 
size as to enable the engines to revolve at their de- 
|signed speed. The adoption of three screws as in 
|the new American commerce-destroying cruisers 
| would only allow each engine to be of lesser power, 
| but the aggregate weight would not be less, and the 
weight per indicated horse-power would probably 
| be greater. 

li the ship of the future then is to be of greater 
size, and the past certainly points in this direction, 
| there is no alternative but to continue increasing 
‘the power of the engines. Taking the case of 
the City of Paris, which at her maximum spe 
‘of 21 knots required over 20,000 indicated horse- 
power, we find that she would require for 233 knots 
| speed, 28,000 indicated horse-power, and for 25 
| knots, 34,000indicated horse-power. Foran increase 
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in speed of 19 per cent. there is therefore needed | power. The new vessel, to make 234 knots, for; There is really no need to discuss the question as 
an addition of 70 per cent. to the power. Regarding | this increase of 12 per cent. to speed needs 47.5 per to whether the game is worth the candle. The 
the engines of the new vessel designed by Messrs. |cent. more power. To attain this result the new great majority of ocean travellers, and particularly 
Thomson, whichis considerably larger, we find that, | vessel would require fourteen boilers, and instead of , Americans, prefer the faster vessels under all cir- 
assuming the draught to be the same, as in the 320 tons of coal per day she would consume 528 tons, | cumstances, Besides, the comforts are greater, and 
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DIAGRAM ILLUSTRATING THE PERFORMANCE OF ATLANTIC LINERS, 1840 ro 1891. 


City of Paris, 23} ft., the power required for 21' 
knots would probably be about 22,350 indicated 
horse-power, for 234 knots 33,000 indicated horse- 
power, and for 25 knots 40,000 indicated horse- 
power, so that in this case the increase of 19 per 
cent. in speed is got by an addition of 79 per cent. | 


which on a five days voyage aggregates 2700 tons the larger the vessel the more likely she is to be 

' ? ge aggreg: j y 

instead of 1900 as in the six days’ voyage of the unsinkable and thoroughly seaworthy. 

City of Paris. The Fairfield Company, with a} = 

vessel 600 ft. long, intend to have engines of INTERNATIONAL TELEPHONIC CoMMUNICATION.—At the 

30.000 indi dl ? : 23 22 commencement of next yeartelephoniccommunication will 
, indicated horse-power to give or 228 pe opened between Brussels and Amsterdam (125 miles). 

knots. The line will pass through Antwerp and Rotterdam. 
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THE WORLD'S COLURSIAWN 


° o°.6|69 


o 
a 


PRICE EWCy® 


MAIN DECK 


SUPERSTRUCTURE & BRIDGE 


1. Bridge and stowage of boats 

2. Superstructure deck 

3. Flash plate 

4. Main deck 

5. 8-in. B.L.R. ammunition tubes 
6. 6-in. B.L.R. sponsons and inclosures 
7. Splinter bulkhead 

8. 8-in, B.L.R. and turrets 

9. Galley smoke pipe 
10. Smoke pipes 
11. Hammock berthing on bridge 


12. Hammock berthing on superstructure deck 


13. 13-in. B.L.R. and turrets 


© 


0000000 


| 





. Main entrance and exit hatches 

. Entrance and exit hatches 

3. Skylights 

. Capstans 

. Dummy coal scuttles 

. Coal scuttles 

. State-rooms 

. Ward-room lavatory—state-room, opposite 

22. Ward-room pantry—ex. officers’ office, opposite 
. Ward-room 

. Captain's cabin 

. Captain’s state-room—captain’s oftice, opposite 
. Captain’s bath, &c.—armoury, opposite 


27. 


SERESBESSS 


38, 
BE 


Wire nippers 


. Accommodation ladders and sentry walk 
. 6-pounder R.F. gun tower 

. Ash shoots 

. Crew's w.c.—officers w.c., opposite 

. Officers’ galley—crew’s galley, opposite 

. Upper top of military tower 

. Lower top of military tower 

. Conning tower and shield 

. Orew’s wash—store-room, opposite 


. Winch | 
| 


Ventilators 
Companion from bridge to superstructure deck 





. Chart house 

. Search light 

. 6-pounder R.F. guiis 

. Windlass inclosure 

. Chain bitts 

. Anchor bed 

. Anchor davit ; . 
’ Forward chock and pin rail 
. Military tower 

. Chain stoppers 

. 1-pounder R.F. gun 

. Store-rooms 





EXPOSITION of] 


(For Descriptio see 









Boat crane 

















1893; 


4 see Page 649.) 




















_ 
—- 
= 
> 
i 
o 
o 
oo 



































58. Fixed ammunition 

o4, 6-in. shell-room 

8-in. shell-room 

6-in. magazine 

(. 8-In. magazine 

. 13-in. magazine 

59. Ammunition hoist 

60. Ladies’ toilet 

61. Gentlemen’s toilet 

62. jepedo tubes 
Uxiliary magazi 

64. Coal tke 

65. Diagonal bulkheads 














Ward-room, exhibit 


. State-room, exhibit 

. Captain’s office, exhibit 

. Captain’s cabin, exhibit 

. Captain’s state-room, exhibit 
. Captain’s bath, &c., exhibit 

. After cabin, exhibit 

. Exhibit space 


Air ports 


. Side walks, brick 
. Dispensary 

. Paymaster’s office 
. Margin plate 


* 24-ft. cutter 
87. 


. Piles 

. Wales 

. Plank piles 12 in. by 6 in., space 12 in. 
. Gatling guns 

. 6-pounder R.F.G. platforms 

. Stanchions 4 in. in diameter 


. 33-ft. steam s 


32-ft. sailing launch 
26-ft. cutter 
cutter 20-ft. dinghy 
28-ft. cutter ) 20-ft. dinghy ) . 
oot cutter f Opposite 
30-ft. whale boat gig ) 29-ft. whale boat 
29-ft. whale boat ) 80-ft. whale boat (steam) 


fopporit 





THE UNITED STATES BAVY EBEAMI OTS. 





. Awnings ; : 
. Mooring and warpitig bitts 


4-in. soil pipe 


. Clean outs 

. Air inlets 5 ft. above water 

. To crew’s wash 

. To ward-room pantry 

. To forward w.c.’s 

. To crew’s and officers’ w.c. 

. Soil pipe receiver or cesspoo: 


Traps 


99. Air circulation pipes 


. To ward-room lavatory 101. 13-in, shell-room 
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(For Description, see Pa 





Fig 6. 
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Taicey & Price Enc® 
































. Boat crane $ 








| 

i 1. Bridge and stowage of boats 14. Main entrance and exit hatches 27. Wire nippers 40 

j 2. Superstructure deck 15, Entrance and exit hatches; 28, Winch 41, Chart house 

| 3. Flash plate 16. Skylights 29. Accommodation ladders and sentry walk 42. Search light , 

| 4. Main deck = 17. Capstans 30. 6-pounder R.F. gun tower 43, 6-pounder R.F. gus py 

i 5. 8-in. B.L.R. ammunition tubes 18. Dummy coal scuttles 31. Ash shoots 44, Windlass inclosure pi 

} 6. 6-in. B.L.R. sponsons and inclosures 19. Coal scuttles 32. Crew's w.c.—officers w.c., opposite 5. Chain bitts hey 

| 7. Splinter bulkhead 20, State-rooms 33. Officers’ galley—crew’s galley, opposite 46. Anchor bed 

i 8. 8-in, B.L.R. and turrets 21, Ward-room lavatery— state-room, opposite 34. Upper top of military tower 47. Anchor davit me aL 

| 9. Galley smoke pipe 22. Ward-room pantry—ex. officers’ office, opposite 35. Lower top of military tower 48. Forward chock end pin ral 4 | 

/ 10, Smoke pipes 28. Ward-room 36. Conning tower and shield 49. Military tower 63 

11. Hammock berthing on bridge 24. Captain's cabin 37. Crew's wash—store-room, opposite 50. Chain stoppers - 
12. Hammock berthing on superstructure deck | 25. Captain’s state-room captain's Office, opposite 38. Ventilators 51. 1-pounder R.F. gun hey 

13. 13-in. B.L.R, and turrets | 26. Captain’s bath, &c.—armoury, opposite 39. Companion from bridge to superstructure deck | 52. Store-rooms ss 

j 
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°3. Fixed ammunition 
54, 6-in. shell-room 

oo. 8-in. shell-room 

o6. 6-in. magazine 

of. 8-in. magazine 

8. 13-in. magazine 

59. Ammunition hoist 
60, Ladies’ toilet 

61. Gentlemen’s toilet 
62. Torpedo tubes 

63, Auxiliary magazines 
bM Coal bunkers 

60. Diagonal bulkheads 


. Ward-room, exhibit 

7. State-room, exhibit 

. Captain’s office, exhibit 

9. Captain’s cabin, exhibit 

. Captain’s state-room, exhibit 
. Captain’s bath, &c., exhibit 


After cabin, exhibit 
Exhibit space 


. Air ports 

. Side walks, brick 
. Dispensary 

. Paymaster’s office 
. Margin plate 
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79. Piles 

80. Wales | 
81. Plank piles 12 in.’ by\6 in., space 12 in. 

82. Gatling guns | 
83. 6-pounder R.F.G. platforms } 


87. 


Stanchions 4 in. in diameter 

3 32-ft. sailing launch | 

. 33-ft. steam J 96 ft. cutter ' opposite | 

cutter - f | 

‘ 20-ft. dinghy | 
28-ft. cutter ) 20-ft. dinghy )} . 

24-ft. cutter { 28-ft. cutter fPPose | 


30-ft. whale boat gig ) 29-ft. whale boat 
29-ft. whale boat f 30-ft. whale boat (steam) | 





99. 
100. 


. Awnings 

. Mooring and warping bitts 
. 4-in. soil pipe 

. Clean outs 


Air inlets 5 ft. above water 


. To crew’s wash 

. To ward-room pantry 

. To forward w.c.’s 
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THE UNITED STATES NAVY EXHIBIT. 


fied denial to the telegrams that appeared in 
THE COLUMBIAN EXPOSITION. English and Chatinaniad lesen pel that the 
(Continued from page 562.) foundations of the Exhibition buildings were 

WE have been requested by the Executive of the | wholly unsafe, that work had to be stopped for this 
Columbian Exposition, and by Mr. Burnham, chief | reason, and that the Electricity Building had to be 
of the Bureau of Construction, to give an unquali-| taken down and 15,000. more spent on strengthen- 





ingits foundations. No more unfortunate example 
could have been selected ; in the first place the 
Electricity Building is not erected, and in the 
second it possesses no engineering features that 
could have caused the slightest difficulty or risk. 
We publish on another page an interesting paper 
by Mr. Gottlieb, who, until recently, was assistant 
engineer at the Exhibition. Mr. Gottlieb resigned 
because it was maintained by Mr. Burnham that he 
had under-estimated the wind strains on the build- 
ings and had made the scantlings, as well as the 
foundations, toolight. Dimensions were consequently 
increased throughout, and Mr. Gottlieb, feeling that 
his ability had been called in question, submitted his 
resignation. His paper therefore constitutes a 
defence of his plans, and any one reading it may 
judge how far an increase in strength was desirable. 
In any case, however, the foundations, as well as 
the structures, were strengthened, and the strains 
on them are now less than Mr. Gottlieb designed 
them. The exact facts, as they exist, are given 
in this paper, and are an ample refutation of the 
evidently wanton attempt to throw discredit on the 
Exhibition buildings. 


THe Unitep States Navy Exauzsir. 


One of the striking features at the World’s Colum- 
bian Exposition will be the Navy Department 
exhibit, the chief part of which is to be a full-sized 
model above the water line of the coast line battle- 
ships Indiana, Massachusetts, and Oregon, lately 
designed in the Bureau of Construction and 
Repair, Navy Department, Washington, D.C., 
the two former of which are now being built at 
Cramp’s shipyard, Philadelphia, Pennsylvania, 
and the latter at the Union Iron Works, San 
Francisco, California. The model will be located 
in Lake Michigan, at the north-east end of Jackson 
Park. The Local Board of Directory at Chicago 
are building a breakwater and pier 900 ft. long, 
30 ft. wide, and 12 ft. high for the protection of 
the structure against lake storms. 

The model wil! be 348 ft. in length on the water 
line, 69 ft. 3in. extreme breadth amidships, and 
14 ft. freeboard. The battery will consist of the 
following : Four 13-in. breechloading rifle cannon ; 
eight 8-in. breechloading rifle cannon; four 
6-in. breechloading rifle cannon ; twenty 6-pounder 
rapid-firing guns ; six 1-pounder rapid-firing guns ; 
two Gatling guns ; six torpedo guns. 

The material for the model is to be of steel, iron, 
brass, wood, brick, concrete, and cement ; it will 
rest upon a substantial foundation of piling and 
heavy timber. The sides or hull portion of the 
structure from the main deck will be built of brick, 
stepped to give contour, set into a thick layer of 
concrete, finished outside and inside with cement, 
shaped accurately to the lines of the vessel. Gun 
ports and air ports are framed of wood and metal 
into the brick hull, and will have iron shutters. 
Finish is given to the model below the brick walls 
by working iron plates conforming to the shape of 
the vessel, extending downward below the water 
level, so that at no time will the foundation be ex- 
posed. The superstructure rests upon the main 
deck between the 13-in. turrets, the sides of which 
will be of wood covered with metal lathing and 
finished outside and inside with cement. All the 
decks and bridges are to be made of steel, the hull 
beams and deck of yellow pine, the seams of 
which will be caulked. Watches, inclosures, smoke 
pipes, ventilators, &c., and all deck fittings will be 
of iron and brass. 

The 13-in. guns are mounted in pairs in the 
Hichborn turrets, with redoubts extending down 
through the main deck and resting upon the berth 
deck. Guns, turrets, and redoubts are con- 
structed of wood framing, metal lathing with a 
cement finish. The guns are to have a rifled tube 
and metal breech plug, and all the fittings for 
loading, elevating, and depressing of the guns, 
revolving of turrets, hoisting of the ammunition, 
&c., will be shown. At each corner of the super- 
structure deck are mounted the 8-in. guns: in 
turrets and redoubts, made similar to the 13-in. 
guns and turrets, and between them are the 
hammock berthings of iron, on top of which is 
mounted a battery of Hotchkiss guns all in work- 
ing order. The 6-in. guns and mounts are on 
sponsons built out from the sides of the super- 
structure, and as well as the guns of the smaller 
calibre, are to be furnished by the: Navy Depart- 
ment direct from the Naval Gun Factory, and will 
have all the fittings, shields, &c., mounted in 
working order, 
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The military tower is of iron and located at the 
forward end of the superstructure deck, near 
the upper part of which are the military tops for the 
working of the quick-firing guns. In the base of 
the military tower is the conning tower where the 
commanding officer stations himself during a 
battle. The conning tower will be fitted with 
all facilities, such as telegraph, speaking tubes, 
electric wires, steering arrangements, call bells, 
indicators, &c., for communicating his orders and 
transmitting information to and from any part of 
the vessel. The bridge is above and extends 
(fore and aft) the whole length of the superstruc- 
ture, in the centre line of the vessel. On the for- 
ward end of the bridge is placed the chart-house. 
Distributed along the sides of the bridge are 
Hotchkiss guns and powerful search lights. 
Outside of the bridge are stowed the boats (for sea 
service and fighting) supported by skid beams of 
steel. The boats are handled by powerful iron 
cranes manipulated by steam winches, while for 
harbour use, spare or temporary davits are shipped 
along the sides of the vessel. On the decks and 
along the sides of the vessel are all the fittings, 
such as anchors, chains, davits, winches, windlass, 
capstans, bitts, wire hawser reels and winches, 
nippers, skylights, lifebuoys, side ladders, swing- 
ing booms, canopies and awnings, &c., with all the 
a for manipulating them, and stretched 
along the side extending the entire length of the 
vessel, there will be a huge torpedo net with all 
the boom and block attachments to show the 
manner of protection against torpedo attacks. 

Under the foundation are placed pneumatic 
ejectors inclosed by an iron water-tight tank 9 ft. 
in diameter and 8 ft. deep, into which all the 
sewage of the vessel is conducted through soil 
pipes, and from thence to the main sewer in the 
park. The ventilation is very carefully provided 
for, the military tower and smoke pipes being 
utilised for this purpose. 

Air ports closely spaced along the sides of the 
hull, and skylights overhead, will give light and 
ventilation to the structure, and to insure a con- 
stant supply of fresh air there will be blowers for 
exhausting and for taking air down the shafts and 
forcing it through a large main pipe running the 
length of the vessel, from which air can be distri- 
buted by ducts through every part of the structure. 
Provision will be made for cooling and heating the 
air during the Exposition. 

An electric light plant is to be installed to de- 
monstrate the use electricity is put to in a modern 
man-of-war. Electric power is to be furnished by 
the Exposition, besides which, for minor use, there 
will be set up a small boiler. As it is expected 
that officers, sailors, and a full marine guard will 
be detailed during the Exposition, the superstruc- 
ture has been fitted up for living quarters, in which 
may be seen cabins, state-rooms, lavatories, latrines, 
mess rooms, galley and fittings, mess tables for 
crew, lockers, berthing, and all the quarters in 
which the officers and enlisted men live according 
to the rules of the United States Navy. On the 
berth-deck will be shown the stowage of ammuni- 
tion in magazines and shell-rooms, the lighting 
and flooding of same ; the handling of ammunition 
and manipulating of torpedo tubes, turrets, c.; 
the various fittings pertaining to machinery, ord- 
nance, and implements, including electrical devices, 
gun carriage motors and range finders ; charts and 
instruments of navigation; models showing the 
type vessel of the past and present ; samples of 
provision, clothing, stores and supplies, bunting 
flags—in short the thousand and one things that 
go to make up the outfit of a ship of war. 

Portraits of famous officers and enlisted men 
from the time of Paul Jones down to Farragut will 
adorn the compartments and decks. The traditional 
costumes of the sailors of the Navy will be shown 
by janitors dressed in those costumes, who will be 
especially engaged for that purpose. Each bureau 
of the Navy Department will have an officer and 
other representatives in control of its special 
exhibit, and the Hydrographic Office, Intelligence 
Office, and Naval Academy will be also represented. 
The structure itself will closely counterfeit the 
latest type of ‘*‘ man-of-war” above the water line. 
Steam launches and cutters will ride at the booms 
and all the outward appearance of a real man-of-war 
will be imitated. The Bureau of Steam Engineer- 
ing, to properly represent that bureau, desire to 
have set up on the ground reserved for the Navy 
Department exhibit, one of the latest type triple- 
expansion engines, with boilers, shaft, propeller, 





&c., all connected and running at slow speed, in 
order to give the public an intelligent understand- 
ing of the powerful machinery required in a modern 
man-of-war. 

On the pier and beach adjacent, will be the 
heavier ordnance and equipment, such as 13-in. 
and 8-in. guns, mounts and shields, projectiles, 
armour, anchors, chains, &c., both ancient and 
modern. At the outer end of the pier there is to 
be built the spar deck and bulwarks of an old type 
frigate, upon which will be mounted a battery of 
obsolete guns to show the growth of gunnery 
through different periods of time. 

That portion of the exhibit pertaining to the Naval 
Observatory will be near the inner end of the pier 
under coverings suitable to its surroundings, the 
grounds of which are to be laid off with walks, 
grass plots, and foliage emblematic of astronomy. 
One of the observatory telescopes will be mounted 
here, also a transit, and a photo-heliograph will be 
set up, with its dark room attachment to illustrate 
its use. The manner in which correct time is trans- 
mitted all over the country by the Gardner system, 
with all the chronometers, telegraph, and record- 
ing instruments, will be shown. The time balls 
and chronometers that are intended to be placed at 
numerous places on the fair grounds will be con- 
nected with and receive their time from this point. 

A model of the ocean currents, which is a huge 
scientific tank, will be on exhibition in the exhibit. 
This model is made to represent the surface of the 
earth spread out on an area of about 30 ft. square, 
the ocean and seas being shown by actual water. 
Small streams of water are ejected through pipes 
under the model, so that the whole body of water 
moves exactly as the ocean currents move. A white 
powder on the surface of the water shows distinctly 
the directions of the currents. The flow is said to 
be so nicely graduated, that a geographer cannot 
discover a deviation from the actual flow of the 
ocean currents. 

It is expected that the torpedo cruiser Cushing, 
and other torpedo boats that will be available in 
1893, as well as the practice cruiser now being 
built, will be anchored near the pier in company 
with the Michigan, the only man-of-war allowed 
on the lakes under the terms of the treaty between 
Great Britain and the United States, but it is thought 
that Great Britain will not interpose any serious 
objection to the presence of the other smaller 
Government vessels during the holding of the fair. 

During the Exposition it is the intention to give 
certain drills. Entrance for the public will be from 
the pier to the deck of the vessel, as well as from side 
ladders for the accommodation of those who may 
seek entrance by way of small boat craft. The 
exhibit is to be named Illinois, and will cost 
about 100,000 dols., or 20,0001. The exhibit was 
designed by Mr. Frank W. Grogan, architect of the 
naval exhibit under the direction of Captain R. W. 
Meade, United States Navy, representative of the 
Navy Department, and Lieutenant E. D. Taussig, 
United States Navy, assistant. Captain Meade has 
let out the contract for the foundation of this struc- 
ture to Niere B. Herr and Co.,and all the work on the 
exhibit above the foundation to Charles W. Gindele, 
both firms in Chicago. Work is already well ad- 
vanced on the foundation of this unique structure, 
and Mr. Grogan, under whose supervision the 
exhibit is to be built, has established his head- 
quarters in Chicago. 

We publish this week a two-page plate showing 
the arrangement of this interesting model, and on 
page 649 details of the masts ; in our next issue we 
shall give further views and a second notice. 


(Zo be continued.) 
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Optical Projection ; a Treatise on the Use of the Lantern. 
By Lewis Wricut. London: Longmans, Green, and 








Co. 

WueEN Father Kircher, some two hundred years 
ago, was exhibiting to a mystified circle of spectators 
the wonders of his ‘‘ Magic Camera,” he little 
thought that his box would some day develop into 
one of the most useful instruments in the hands of 
the public lecturer and of the science demonstrator ; 
that it would give occupation to thousands, and 
dispense amusement and instruction to hundreds of 
thousands ; and that it would ultimately have an 
extensive literature of its own. All these things 
have come to pass, and there is still a wider field of 
usefulness for the lantern. 


The book before us is one of the latest, and we 
may at once say, the best on the subject. In the 
preface the author says that his first experience 
with the lantern dates some forty years back, when 
he wasa mere boy, and that ever since it has been 
to him an object of special interest. To quote his 
words: ‘‘ For a long time past I have found much 
relaxation from my literary work in reducing 
various optical and other physical experiments to 
conditions which enable an audience to behold them 
upon the screen.” 

In the preface, the origin of this book and his 
labours in improving methods of lantern projection, 
are modestly referred to by the author. ‘‘ The prepa- 
ration of the following pages was suggested to me 
by Mr. H. C. Newton [of the well-known firm of 
opticians, Newton and Co.]. During years past I 
have spent very many hours associated with him, 
engaged in contriving, testing, or adjusting scientific 
optical apparatus.” Theauthor, therefore, gives us 
here the fruit of his long experience and persevering 
labours. 

The book differs widely from many others on 
similar topics ; such books are frequently nothing 
but illustrated catalogues of some manufacturing 
firm or other. Mr. Wright’s is nothing of the kind; 
it is not disfigured by even one page of advertise- 
ments. If at times the name of Messrs. Newton’s 
firm is mentioned, and their apparatus particularly 
described, it is solely for the reason menticned in 
the preface. The excellence of their goods is not 
unduly thrusted upon the reader, and no monopoly 
is claimed for them. ‘‘ It is perfectly open to any 
reader to have them constructed by whom he 
chooses, with any improvements he can suggest ; 
while it is equally open to any optician to construct 
them as excellently, and sell them as cheaply—or 
the other way if he prefers—as he possibly can.” 

The publishers in getting up the book seem to 
have followed the author’s own directions with 
regard to the lantern itself: ‘‘ Lanterns should 
be avoided which have a multitude of ornamental 
moulding or inlaid work about their wooden bodies 
. . . but there should be good sound workman- 
ship.” There is nothing attractive about the plain 
binding of the book, but its goodness is to be 
found between the covers, good paper, bold and 
clear type, numerous and excellent figures, 
A rapid glance over the contents shows that the 
work is naturally divided into two parts. The first 
part, of about 150 pages, is devoted to detailed 
descriptions and manipulations of the various 
forms of lanterns and apparatus for the projection 
of the so-called ‘‘ slides.” It will be of general use 
to all workers with the lantern, whether professional 
lanternists or not. 

The first chapter gives a short exposition and 
very useful definitions of some elementary prin- 
ciples of optics. The author points out the common 
error of attributing to the lens the formation of the 
image ; whereas the purpose of the lens is to collect 
several images of the same object and to cause them 
to fall on the same part of the screen, thereby in- 
creasing the brightness of the image. 

Various kinds of lenses are described and their 
respective advantages and disadvantages enume- 
rated. Another popular error is corrected in con- 
nection with the condenser. It is generally stated 
that the use of the condenser is to condense the 
light upon the slide ; the truth is that the purpose 
of the condenser is to cause the rays diverging from 
the source of light to converge upon the focussing 
lens. The proper position of the condenser is stated 
to be between the source of light—the radiant as 
the author calls it—and the slide. In this position, 
besides other advantages, it protects the slide 
from the great heat of the radiant. By careful 
management of condensers and lenses, better 
results can be obtained with the limelight than 
with elaborate electric light apparatus less carefully 
handled. ; 

The various partsof the lantern are next described. 
There should be no gaudy ornament about it ; but 
the material and workmanship should be of the 
best, the body of well-seasoned mahogany, lined 
with iron; the brasswork fitting accurately, the 
moving parts working smoothly. On each side 
of the body there should be a small door with 
a sight-hole covered with blue glass. A flat 
top is recommended as being useful for warm- 
ing the slides and other objects. Various practical 
details are given which would be very serviceable 
to manufacturers as well as to the users of the 
lantern. These details bear upon the nature, size, 





and manner of fixing condensers ; correction for 
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chromatic aberration and distortion of image ; 
testing lenses, &e. 

As the ‘“‘radiant ” is of highest importance, the 
third chapter is devoted to the consideration of the 
chief sources of light available for the lantern. 
They are, in order of efficiency, oil, petroleum, 
coal gas, oxygen and hydrogen, electricity. Of 
these the first is seldom employed. Petroleum, 
first used in the lantern by Mr. L. Marcy, of Phila- 
delphia, was introduced into England by Mr. Wood- 
bury. Lamps with three or even four wicks give 
a very satisfactory light ; but they emit much heat. 
The radiant most in use is the so-called ‘ lime- 
light,” which may be obtained in various ways. 
The author therefore gives full descriptions of the 
material required : Bags, taps, jets, appliances for 
holding, raising, turning the limes, &c. ; pointing 
out their respective uses, advantages, and defects. 
The best methods of preparing the gases, their 
storage and management, &c., are also dealt with. 

The author corrects certain common errors con- 
cerning the proportions of oxygen and hydrogen 
required for obtaining the. best results. It is 
generally thought that the best light with oxygen 
and hydrogen is obtained when they burn in the 
proportion of one volume of oxygen and two of 
hydrogen. He shows that the hydrogen must 
always be in slight excess of that ratio. Coal gas 
is, for several reasons, generally used, instead of 
hydrogen ; insuch a case the best result is obtained 
when the two gases burn in proportion of five 
volumes of coal gas and four of oxygen. 

Two causes of explosion are mentioned ; the first 
is when, through some cause or other, the two 
gases get mixed in one of the bags; the second is 
when the pressure is not equal on both bags. 
The rules given for avoiding explosions are very 
useful, and have the authority of experience. 
‘* Never work a bag down quite empty when using 
a mixed jet. . . . Sosoon as you have to be fre- 
quently turning off the tap of one of the gases at 
the jet to restore a fast decreasing light, it isa 
proof that the pressure is diminishing rapidly in 
the other bag ; if you go on mixture may occur, 
and it is time to stop.” 

The author discountenances the use of any of the 
so-called ‘‘safety” arrangements. ‘‘The one, the 
sufficient, and the only security for safety with 
the mixed jet, is the certainty of pure unmixed gas 
in each bag, a good and fairly equal pressure, with 
sufficient free vent at the nipple of the jet to make 
sure that the gases shall always be flowing outwards. 
No other safety arrangement can be dependedupon.” 
Minute details are given as to the management 
of jets, so as to avoid the troublesome ‘singing ” 
and ‘‘snapping,” their proper distance from the 
limes, and inclination towards the same. Nothing 
is omitted which may be useful for the operator to 
know. 

The advantages of using compressed gases are 
now well known. Here again warning is given as 
to any possible danger of explosion. Most of our 
readers may remember that the fearful explosion 
which occurred in Dublin in the early part of 1889, 
was caused by using the same cylinder for different 
gases. Hence the stringent rule in the trade that 
oxygen should always be stored in black cylinders, 
and hydrogen always in cylinders painted red. 

The eighth chapter is perhaps one of the most 
interesting and useful in the whole book. It gives 
full descriptions of the more important forms of 
lantern, jets, taps, &c., and detailed instructions 
for their successful manipulation under any given 
circumstances. Further on we are told of various 
expedients for obtaining the best possible surface 
or ‘‘screen” for receiving the projected image. 
Accessory articles are named and described, the 
use of which renders the management of the 
lantern both easy and effective. 

The second part of the book, nearly twice as ex- 
tensive as the first, shows that the lantern can be 
made subservient to lecture demonstrations on any 
subject. It contains elaborate working direc- 
tions for the successful projection of experiments. 
This part is eminently serviceable to scientific 
lectures especially. 

_ The author describes suitable devices for pro- 
jecting demonstrations of mechanics, elasticity, 
cohesion, centrifugal force, capillarity, surface 
tension, cohesion figures, vortex rings, &c. Then 
we are shown how to exhibit physiological pheno- 
mena, such as the circulation of the blood, whether 
in the living animal, or by means of mechanical 
slides ; the pulse-beat, contraction of muscle, &c. 

In the matter of chemistry, several ways of pro- 





jecting the experimental demonstrations are sug- 
gested, including the development of the photo- 
graphic image in full view of the audience. The 
more important principles of ‘‘sound,” strange as 
it may seem, may be elucidated very effectively 
by this method of projection ; such are wave mo- 
tion, nodes, vibrations, experiments with tuning- 
forks, &ec. 

For the projection of the well-known and ever 
fascinating Lissajous’ figures, Mr. Wright de- 
scribes adaptations devised by various experi- 
menters, but ‘‘ by far the best, most effective, and 


most comprehensive apparatus is one of reeds | P@ 


mounted with mirrors,” which the author arranged 
for Messrs. Newton and Co. The author gives a 
brief description of it, illustrated by a figure; he 
enumerates some half-dozen advantages of this ap- 
paratus, and adds, ‘‘ With this apparatus Lissa- 
jous’ figures become a delightfully easy and effec- 
tive projection.” Several methods of projecting 
the beautiful Chladni’s figures are also given. But 
it is in the domain of ‘‘light” that the lantern 
revels as if in its own element. One long chapter 
is devoted to the exhibition of the general pheno- 
mena of reflection, refraction, diffraction, decom- 
position, and recomposition of a beam, achromatism, 
&e. There is also a very neat way of projecting a 
real rainbow in miniature. 

Another chapter treats of the spectrum, and inter- 
ference is dealt with in another, including recipes 
for making ‘‘ soap films.” The gorgeous pheno- 
mena of polarised light are amply treated of in the 
two following chapters extending over forty pages. 

In the chapter on heat, it is shown how to pro- 
ject convection currents, the spheroidal state, &. 
Magnetism and electricity receive their share of 
attention ; polarity, induction, magnetic curves, 
electro-magnetism, &c., being easily exhibited by 
means of projection. 

The last chapter, ‘‘ Scientific Diagrams,” gives 
hints and directions for preparing various kinds of 
diagrams for lantern exhibition. A useful index 
closes the volume. 

The author being a scientific as well as practical 
man, he may be trusted for the correctness of his 
statements. On two points, however, both of 
minor importance, we hesitate to acquiesce in the 
author’s views. On page 74 he recommends that 
the safety of the gas-producing bottle should 
be tested by applying a flame to the gas escaping 
at the orifice, having previously interposed a fine 
wire gauze. We doubt whether the gauze is a 
sufficient safeguard against possible explosion, A 
decidedly safe expedient is to collect some of the 
gas in a test tube and to test that separately at a 
distance from the apparatus. We have ourselves 
adopted the plan of charging a short length of light 
india-rubber tube with the gas to be tested (allow- 
ing it to blow well through to clear out air), and 
then applying a light to the tube, after having 
previously closed the valve on the bottle. 

On page 75 it is stated that black oxide of man- 
ganese acts only mechanically. Is it quite certain? 
It is true there are facts that seem to be in favour 
of that view, but there are reasons in support 
of the opposite opinion ; and, so far, chemists have 
not decided. 

Having said so much about the matter of the 
book, we may add that the manner of it is all that 
can be desired. The style is clear, unpretending, 
concise, scientifically correct, and agreeably free 
from the technical slang which occasionally dis- 
figures books of similar import. 

The work is thoroughly good in all respects, 
and it will do it no kind of injury if we point 
out a few expressions—mere lapsus calami—which 
fastidious readers might perhaps deem inelegant. 
Terms like ‘‘oxy-spirit,” ‘‘oxy-gas,” and similar 
ones, can scarcely be avoided. The very prevalent 
fault among many speakers and writers of mis- 
placing in a sentence the word “only,” often 
causes ambiguity, which at times may be rather 
misleading. An instance of this occurs in page73: 
‘Tt should only be thus used by expert persons.” 
Another is seen on page 304, where it is said that 
if a green and a blue glass are superimposed, ‘‘ the 
two only transmit rays between F and G” [of the 
spectrum]. 

As to typographical errors, the book is almost 
free fromthem. We have noticed only three or 
four, and they are of noconsequence. On page 22, 
line 12, ‘‘ glass” should obviously be ‘‘ class.” 
On page 41, line 3, the figures ‘‘ 50 or 00” are pre- 
sumably intended for ‘‘50 or 60.” On page 52, 
line 11, ‘‘H and O,” should be ‘‘H, and O.” 





On page 54, figure 23 should be 32. ‘‘ Woolff” 
should be ‘* Woulff.” 

These few remarks do not in the least detract 
from the value of the book, and Mr. Wright de- 
serves the hearty thanks of all who usea lantern in 
any capacity, for the valuable compendium and vade 
mecum which he offers them under the name of 
‘* Optical Projection.” 





VERTICAL BENDING ROLLS. 

THE vertical bending rolls which we illustrate on 
ge 645 were constructed for the Newport News 
Shipbuilding and Dry Dock Company, of Newport 
News, Va., by Messrs. W. Sellers and Co., of Phila- 
delphia ; they are capable of bending a steel plate 
10 ft. wide and 14 in. thick, The rolls are of 
forged steel, the bending roll 18 in. in diameter, 
and the two side rolls 15 in. in diameter, all car- 
ried in heavy plate housings, and so united as to 
embody great strength, and at the same time leave the 
front of the machine unobstructed for the free curva- 
ture of the plate. All these rolls are driven by a 
pair of independent reversing engines. The bending 
roll is the principal driving roll, and the side rolls are 
adjustable to and from the bending roll by another 
ir of independent engines controlled by convenient 
evers, and so arranged that the two ends of the rolls 
may be fed together, or independently, in either direc- 
tion. The driving wheels at the bottom of the side 
rolls are of cast steel, very heavy and strong, while 
the bending roll carries at its upper end a large spur 
og wheel over 5 ft. in diameter and about 4 in. pitch 
y llin. face, driven by a steel pinion with ample 
ae on both sides. The bending roll with its 
upper bearing and driving wheel can be withdrawn by 
an overhead crane for the removal of flues. All of the 

rolls are carried in cast-iron bearings. 

Much careful thought has been given by Messrs. 
Sellers and Co. to the subject of vertical bending 
rolls, and this machine differs from the usual type 
in a number of important features, and embodies 
advantages to which special attention should be 
directed. A common defect among bending rolls in 
general is apparent in the weakness and insufficiency 
of the driving gear, which necessitates an unnecessary 
number of passes to be made, and causes at times great 
difficulty in starting a sheet. Ina three-roll machine 
the side rolls are usually driven by pinions at one end, 
while the middle roll is left without gearing, to be 
carried by the plate. This method of driving neces- 
sarily limits the power of the rolls to the strength of 
these pinions which are of small diameter, but in the 
machine herewith presented, all three of the rolls are 
driven, and the middle roll is provided with a large and 
powerful gear, increasing many times the capacity of 
the machine. Hitherto the problem of driving all the 
rolls at the same peripheral speed has been complicated 
by the calendering action developed in the passage of 
a curved plate. To avoid this action, and, at the same 
time, relieve the driving gear of unnecessary strain, 
the builders have introduced in the train of gearing 
for the side rolls, a positive clutch with sufficient lost 
motion to allow for the maximum effect of calendering. 
The work of driving the plate through the rolls is thus 
thrown altogether or chiefly on the large and powerful 
gearing which drives the middle roll, and although the 
pinions on the side rolls are thus relieved, entirely or 
in part, of the work of driving, they are always in 
readiness to assist, should the friction of the middle roll 
on the plate be insufficient to carry it through. It 
will be seen that the rolls are carried in steel plate 
housings united by four cast-iron columns, which 
arrangement, whilst embodying ample strength, leaves 
the entire front of the machine unobstructed to the free 
curvature of the plate, and thus avoids another serious 
defect in vertical rolling machines as heretofore built. 
Contrary to the usual practice the side rolls are made 
adjustable in the housings instead of the middle roll. 
By this means the principal train of gearing for 
the middle roll can be carried in a more substantial 
manner, while the side rolls, which have comparatively 
little to do, can be adjusted for bending straight or in 
wind. The weight of this machine is 76,680 lb. 





REFRIGERATING AND ICEMAKING 
PLANT. 


THE engravings on pages 652 and 653 represent the 
plan and elevation of a 25-ton icemaking and 18-tou 
refrigerating machine on the ammonia compression 
system, ‘designed and manufactured by the Pulso- 
meter Engineering Company, Limited, of Nine Elms 
Works, London, 8.W., and erected by them at New- 
castle. 

It being essential in the frozen meat trade to keep 
the item of unloading as small as possible, the directors 
of the Northern Counties Ice Company (for whom the 
plant has been built) decided to place their factory 
close to the Tyne, at the grain warehouses, Quayside, 
Newcastle. This situation, though entailing many 
difficulties for the contractors, is eminently suited for 
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the icemaking and refrigerating trade. The peng | 
has very good berthing accommodation for the large 
vessels engaged in the foreign meat trade, and the! 
quay and warehouses are provided with an excellent 
service of hydraulic cranes. 

It will be seen from ourengraving that the machinery, | 
ice tanks, &c., are placed on the ground floor, and the 
cooling-rooms in the cellars underneath. Running 
through the building is a system of rails in connection 
with the railway, so that ice, frozen meat, &c., 








Fig. 1. 


can readily be loaded with the minimum amount of 
labour. It not being advisable to have boilers in a 
grain warehouse, the boiler-house has been placed 
right outside the main building, about 20 ft. above the 
ground level, 

The system of cold production is that known as the 
ammonia compression system, and the machines have 
been built aie Puplett’s patents, which are owned 
by the Pulsometer Engineering Company, Limited, 
who have also added a number of later improvements. 





Boilers —+ 


gs 

In this system pure anhydrous ammonia (NH;) is 
used, which at atmospheric pressure boils at 38 deg. 
below zero Fahr., and is particularly suited for use in 
a freezing machine, as its latent heat is very high, 
combined with a moderate condensing pressure. The 
difficulty in using this liquid has usually been to 
overcome the leakage of ammonia at the joints and 
round the piston-rod, but in the system used by the 
contractors this leakage is entirely prevented. 

The action of the machine is as follows; The 
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THE ECONOMIC LIMIT OF LARGE POWER 
UNITS*. 
By ‘‘ CARLETON.” 


Tuts subject has always been one of deep interest to 
all persons interested in electrical development, and many 
electrical engineers have in no way changed their views 
from the first, concerning the size and style of engine for 
electrical requirements. No well-organised and regulated 
gas company would put all of its gas into one holder if 
such a thing were possible, as an accident in their works 
would prevent production for a short time, even if the 
reserve in the gasholders would continue to supply the 
demand. Let the gasholder be ruined or disabled for an 
indefinite time, then production and revenue not only 
cease, but business reputation suffers, a loss of confidence 
possesses the community and a feeling of uncertainty 
exists, 

The vital question to be considered by electrical pro- 
moters is not what a steam horse-power costs at its 
station, obtained from an improved and complicated 
engine designed to show at its official trial a umit, for a 
pound, and fraction of a pound, of coal, but what does it 
cost to produce light commercially at the permanent loca- 
tion of the lamp. 

Take, for example, the long-stroke, slow-speed, direct- 
acting, compound or triple-expansion engine, with its 
multiplicity of valves and intricate connections. 

Floor area in places where real estate is of great value 
becomes the first consideration. Then multiplicity of 
parts increases the liability of disaster, while variation 
of load produces internal condensation of steam in the 
cylinders, caused by constantly changing temperatures, 
resulting in direct loss, showing a consumption of coal per 
horse-power per hour in the majority of direct-acting 
engines to be over 5 lb, 

Electric railway work is proving to be the most severe 
»roblem the steam engine builder ever contended with. 
Rolling and sawmills were thought to be very exacting in 
their requirements, but now the yielding of steel and iron 
billets in their semi-fluid state when entering a train of 
rolls, as wellas the entering of the circular or band saw 
into the log, passes out of mind when the engine builder 
knows and realises that many times during the day the 
majority of street cars on an electrical railway start and 
stop simultaneously. These conditions produce a blow on 
the piston of the engine, which is communicated to the 
crosshead pin, crank-pin, main bearing, and then to the 
dynamo through the belt. As long-stroke slow-speed 
engines, with an independent cut-off for the valves, run 
with but little if any compression in the cylinders, there 
is nothing to relieve this sudden blow which occurs twice 
during each revolution, and the result is quickly seen in 
the bearings of reciprocating parts, as well as the disin- 
tegration and unreliability of belts. The lining metal of 
the various boxes, which is comparatively soft, yields to 
the violent and sudden stress put upon it, necessitating 
frequent driving of keys and adjustment of quarter-boxes, 
accompanied by heat from excessive friction, not only re- 
sulting in loss of power, but of increasing the cause of ex- 
pense and chances of disaster. 

It is without doubt reliably estimated that the steam 
horse-powers of the world have doubled in the past seven 
years. This wonderful increase of power has been de- 
manded and required by electrical development, and the 
shareholder now asks if a permanent and reliable invest- 
ment can be offered to him, as he realises that the days 
of borrowing an engine, boiler, and dynamo, together 
with a few lamps, placing them in some old and almost 
worthless building, at the same time calling the combina- 
tion a ‘‘central station,” is a thing of the past. It is to 
be regretted that numerous electrical engineers are for thé 
sake of personal advancement constantly bringing for- 
ward, at the expense of the shareholder, new a untried 
experiments in special engines. The compound non: 
condensing engine has had quite a run, much to the dis- 
gust of the shareholder, who finds with variable load and 
pressure the direct-acting non-condensing engine is more 
economical. As the electrical engineer 1s without finan- 
cial responsibilities the burden of loss is not with him, A 
recent number of London ENGINEERING, the leading and 
most reliable mechanical paper of the world, says, 
‘*Nothing is to be gained = running a non-condensing 
compound engine, unless it be specially designed, having 
constant load and pressure.” In addition to this autho- 
rity, it is well known that the Corliss Steam Engine Com- 

yany and the Armington and Sims Engine Company, 
Pudsidlenn R.I., builders of long-stroke, slow-speed, and 
short-stroke high-speed engines respectively, refused to 
build non-condensing compound engines. Comment is 
unnecessary, unless it be to say that these well-known 
builders are more friendly to the electric shareholder than 
his electrical adviser. 

The various triple-expansion engines which are now 
attracting considerable attention, have not yet been lon 
enough in operation to judge of their fitness for centra 
station work. They possess many cf the objections before 
mentioned, and their greatest claim for superiority is 
based on their economical running. The measure of 
economy of the steam engine is determined on the con- 
sumption of steam per horse-power per hour. The builder 
cannot always guarantee the amount of coal to be used 
in developing a certain amount of horse-power, as more 
boilers evaporate 7 lb. than 9 1b. of water to a pound of 
coal, while some of the builders of safety water-tube 
boilers claim an evaporation of 10 1b, and even 11 lb. of 
water to a pound of coal. Recently, an official test of a 
triple-expansion engine was made in a well appointed 
central station in this country. The published result 
was a horse-power obtained for about 124 lb. of water. 
This result was certainly remarkable and unexpected, 
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showing rapid advancement had been made. The publi- 
cation of the official test showed that an allowance of a 
certain percentage had been made for saturation of steam 
by water. What this means and how the result was 
obtained, the report does not say, and but very few me- 
chanical engineers claim to understand it. Without this 
allowance for saturation, whatever it may have been, the 
amount of water actually consumed was about 14 lb. per 
horse-power per hour, and as this amount was paid for, 
together with the coal used to convert it into steam, the 
practical central station manager wonld base his cost of 
electrical production on the result of 141b, rather than 
on the theoretical 124 lb., which in reality means nothing 
commercially. 

If the required favourable conditions can be given to 
the proportioned and constructed triple-expansion engine, 
viz., constant pressure, load and speed, then its econo- 
mical performance cannot be surpassed; but vary the 
conditions, as in electrical railway work, and the results 
must be anticipated by the practical manager, without 
mechanical knowledge. Many of the modern fast ocean 
steamships claim to produce a horse-power with their 
triple-expansion engines for from 1}]b. to 1f lb. of coal, 
but asa round trip of these steamers cost 75,000 dols., 
and the consumption of coal is 300 tons per day, it is of 
course impossible to obtain reliable data, and the result 
given is arrived at by estimating. From the Navy De- 
partment Intelligence Series we find it is customary to 
estimate the amount of coal consumed on the new cruisers. 
How can it be otherwise, as facilities for weighiag cannot 
be had? There is, however, the published results of one 
steamship trial worth repeating. The builders claimed a 
horse-power for their engines of 14 lb. of coal. Permission 
was asked by a professor of a technical college to ascertain 
if possible the truth of the statement. It was freely 
given, possibly because it was thought impossible. The 
ship and engines were reported to be in first-class order 
and condition. The professor with about twenty assis- 
tants carried on their experiments, and after a continuous 
run of eighteen hours, actual results showed a horse-power 
for 24 lb. of coal. A claim was then made that the ship 
and engines were not at their best, but would soon be 
made so, and an invitation to repeat the experiments was 
given and accepted. Nearly three years have passed 
since the first trial, yet the professor has never been asked 
to continue his investigations, and he never will be 
although he obtained and gave as reliable data commercial 
results. They were not wanted. In case of warm bear- 
ings, or breaking of parts of the steamships engines, it is 
an easy matter to slow down, and if necessary to stop for 
an hour or two, but not so with the triple-expansion 
street railway engine, with more than double the number 
of valve gear parts. It must not stop. 

Electrical engineers from abroad say we are three years 
behind them in electrical development, and claim that our 
large unit system of engines, with belt transmission, is 
also three years behind modern progress, although these 
large engines in some parts of the country have not yet 
started. Let us hope for their success, and that their 
comparison to the single gasholder practice may be an 
unfilled prophecy. 

To say that the high-speed, high-pressure engine meets 
all requirements would be absurd, yet it must not be 
denied that this class of engine has made rapid advance- 
ment when it is known that the builders of the first suc- 
cessful high-speed engine in this country were compelled 
about ten years ago to lay aside for two years their inven- 
tions and improvements, owing to intense and not well- 
founded opposition. It is this class of engine that has 
more than contributed to doubling the horse-power of the 
world, at the same time compelling the builders of every 
known kind of engine to run it faster, improve its design 
and workmanship. It has compelled boilermakers to use 
better materials and improve their workmanship, as 
higher pressures are demanded. It has not only been the 
means of improving the standing of mechanics, materials 
and engineers, but it was the pioneer engine that gave 
commercial electricity its first start, enabling it to geta 
foothold. 

The credit of bringing the high-speed engine into elec- 
trical prominence, although a matter of necessity, belongs 
to Mr. Thomas A. Edison, and an enthusiastic mecha- 
nical admirer says: ‘‘As was the inspiration of James 
Watt to steam, so is the knowledge of Thomas A. Edi- 
son to electricity.” Zhe Electrical Engineer, April 23, 
1890, is quite clear on this subject, and says: ‘*'This is 
but a return to the original plan of Mr. Edison with 
his first ‘Jumbo’ dynamo and the Armington and Sims 
engine that was sent to the Paris Electrical Exhibition in 
July, 1881. This combination is still doing good daily 
service. It should some day be brought back to this 
country and placed in the National Museum at Washing- 
ton, as it was the first successful combination ever con- 
structed, and should be preserved.” he combination 
should, however, first be placed in the World’s Columbian 
Exposition, to be held in Chicago, 1893, and deserves a 
prominent place in the Department of Electricity among 
the first inventions. 

Seven of the ‘‘ Jumbo” combinations are still running 
in a central station in Milan, Italy, and although anti- 
quated, give proof of the wisdom of the first thoughts of 
Mr. Edison, that should have been enlarged on by his 
less able and erratic followers and assistants. 

Another pleasing and successful illustration is the 
Thomson-Houston multipolar dynamo directly connected 
to the double upright high-speed engine for ship-lighting 
on the Government cruisers and merchant steamers. 
a number have been built, and the combination grows 
in favour on its merits. 

Why not continue and proceed on this line of advance- 
ment, arriving at the extreme power unit of the future for 
large central stations, which is to be a compound con- 





densing engine of 500 horse-power, with a speed of not 


less than 200 revolutions per minute, and piston speed of 
600 ft. or 750 ft.? Stroke should be 18 in. to 20 in., which 
will permit of direct-acting positive valves, without com- 
plications. Armatures should be part of the engine shaft, 
of as great a diameter as practicable to compensate for the 
absence of driving pulleys or b+lance-wheel, a most essen- 
tial requisite. Simplicity reduces to a minimum the 
liability of disaster. Suppose a central station required 
5000 horse-power, then ten 500 horse-power engines should 
be put in, and in case one, or even two of them, or the 
dynamos are disabled, the remainder would have enough 
of reserve force to supply all demands unknown to the 
electrical consumer or customer or until former condi- 
tions are restored. 

Two of these extreme units would not be suitable for a 
station of 1000 horse-powers, as a number of these combi- 
nations of various powers should be placed in each station, 
and if water for condensers cannot easily be obtained at 
small expense, then use the direct-acting engine, as about 
twenty-five times the amount of water pumped into the 
boilers for a certain load is required for the condensers, 
As the engine and dynamo duty increases, add to the 
present requirements another unit, and when decreasing, 
take from it permanently, at the same time stopping all 
expense of that particular unit without destroying its 
efficiency as a reserve factor. 

The managers of small stations should not be carried 
away with the one gasholder, but build wisely and well 
for their patrons and shareholders. 





SCREW PROPULSION WITH NON- 
REVERSIBLE ENGINES. 
To tHE Eprror of ENGINEERING. 

Srr,—Will you allow me to point out to your corre- 
spondent Mr. McGlasson, that he is mistaken in suppos- 
ing that I have ever corroborated the statement that flat- 
bladed propellers are practically as efficient as those 
with helical surfaces? When I quoted in my book on 
‘*Marine Propellers,” the remark of Griffiths to which 
Mr. McGlasson alludes, to the effect that such propellers 
‘*would give within half a knot of the best ever made,” I 
said,i ‘‘I was not prepared altogether to indorse this, 
but I thought it would be safe to say that a uniform pitch 
screw, of the proper diameter, pitch, and blade area, of 
the shape finally used on the Archimedes, would give 
within half a knot of the best screw ever made.” I think 
Mr. McGlasson has misunderstood my meaning, which 
perhaps was not sufficiently clearly expressed. 

By ‘“‘ uniform pitch” I meant a true helical surface, and 
I desired to emphasise my opinion that form of blade 
was of little consequence as compared with the importance 
of securing a proper relation between pitch, revolutions, 
and diameter for pa horse-power pot speed, although, 
by the way, the odd half-knot is well worth striving after, 
and the desire to obtain it may be held to justify many 
eccentricities of pitch and form. I think with this ex- 

lanation the difference between Griffiths’ conclusion 
rom which I dissented, and my paraphrase of it is suffi- 
ciently apparent. In a paper read before the Institution 
of Civil Engineers in 1890, [ said, ‘‘ It is certain that the 
flat blades referred to by Griffiths, not perhaps quite 
seriously, form an exceedingly bad propeller. Careful 
comparative trials with a flat-bladed propeller and one of 
ordinary form showed that twice as much power was 
expended to obtain a particular speed with the flat blades 
as was required by the others.” 

These experiments are published in the last edition 
(1891) of ‘‘ Marine Propellers,” and are the only ones 
with which I am acquainted. 

I was perhaps wrong in forming so strong an opinion 
as to the inefficiency of flat blades from one set of experi- 
ments, and should be very glad to see those mentioned by 
your correspondent where a different result has been 
obtained. I should say that the flat blades we tried were 
exceptionally broad, and that this would aggravate the 
evil and probably account to some extent for the exces- 
sively bad result we obtained, and for which we were not 
prepared. 

If the blades are narrow, I apprehend that the 
efficiency might more nearly ps ae that of a screw. 

S. W. Barnaby. 

The Hollies, Chiswick Mall, December 1, 1891. 


To THE Eprror oF ENGINEERING. 

Srr,—With reference to Mr. McGlasson’s letter in your 
current issue of November 27 it will doubtless interest 
you and your very numerous subscribers among marine 
engineers to know that the desiderata under the above 
heading he so ably indicates have all been recently 
and successfully obtained in actual practical work by the 
**“Marque” feathering propeller. This is of very simple but 
thoroughly efficient construction; the blades can be 
readily adjusted while the engines are running at normal 
speed; and the admission of steam to the cylinders is 
automatically regulated, as and when the angle or pitch 
of the blades is varied. jf 

The gear for altering the position of the blades is ex- 
tremely simple, and is placed under the control of the 
officer in charge of the vessel in the same manner as the 
steering gear ; so that the vessel can be —— if need be, 
almost in its own length, or driven quickly astern, and 
the speed varied to any extent, when moving in either 
direction, without the necessity of communicating the 
usual orders to the engine-room, and awaiting their execu- 
tion. It is of course needless to lay any stress on the 
many advantges of such a propeller in handling a vessel 
in a river, dock, or anchorage, in addition to its great 
value under all usual conditions of navigation. é 

The propeller offers another, and, I believe, exceptional 
advantage—as the hollow shaft usually required for al 





feathering propellers is dispensed with—and the propeller 
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can in fact be fitted on the ordinary shaft, without alter- 
ing it or the stern tube. 

I am glad to be able to confirm the statement that the 
experiments made with the ‘* Marque” propeller on the 
Scheldt, to which I suppose Mr. McGlasson is referring, 
have shown the efficiency of the flat-bladed propeller to 
be at least equal to that of the ordinary type of screw 
propeller when working under exactly similar conditions ; 
and I shall be pleased to send carefully tabulated parti- 
culars of the trials to any one interested. We shall, how- 
ever, shortly have the working results of the propeller on 
a large Government tug, to which it has been applied by 
the French Admiralty, after careful tests made by t he 
Government engineers with one of the steam yachts 
fitted with the ‘‘ Marque ” propeller. 

If you deem the subject of sufficient importance I shall 
have much pleasure in furnishing you with photographs 
and drawings for illustration, and will only add that in 
the course of the next week or two a steam launch fitted 
with one of the propellers wiJl be at your disposal on the 
Thames for any trials you may desire to make. 

Iam, Sir, yours truly, 


CHARLES APPLEBY. 
22, Walbrook, London, E.C. 








THE STRENGTH OF SHAFTING. 
To THE Eprror OF ENGINEERING. 
Sir,—Your correspondent ‘‘ J. A. L.,” November 6, 
gives D. K. Clark’s formula as 
— “3 f 
ia 
as I read it, whilst ‘‘ H.,” November 13, gives it 


Lm de 
a 


There is evidently a misprint somewhere, and 1 have not 
got Mr. Clark’s book by me for reference, but it is certain 
that neither formula gives the correct result for the 
wrenching moment of a solid shaft circular in section. 
Using similar notation to your correspondents, we have, 
for the resistance to wrenching of a small elemental area 
d A situated at a distance r from the axis in a cross-section 


of a shaft of any shape whatever = .dA.r*, where 


D isthe distance from the axis of the most strained fibre. 
The resistance of the whole section will be the sum of 
the resistances of all the elements in the cross-section, 


~BM="s.dA.r 
D 


But 2.dA. 7? is the moment of inertia of the cross- 
section about the axis, and hence we have a general rule 
for all shafts whether solid or hollow whatever their 
form : . , 
BM= Moment of inertia of cross-section about axis x h 

Distance of most strained fibre from axis. 
For a solid circular shaft, radius R, this becomes 
wi “] 
oar rrh 
rn 2r°h mene 
4r 2 
For a square shaft, side 2s, diagonal 2 2, 


vw 





BM=*, 42-28, hb 8 yw 
d 3 d 3 
but 
8 
d= s.. BM=- hs 
V2 3/2 


or the square shaft is about 25 per cent. stronger than it 
would be if turned up round, as we should expect. 

In such problems we are only concerned with the 
moment of inertia of the area of the cross-section, and 
not with the mass of any particular length of the shaft. 

Now moment of inertia of any area comes out to be 
=area x [radius of gyration}?, and moment of inertia of 
a body=mass x [radius of gyration]. These statements 
may be taken as definitions of the ‘‘radius of gyration,” 
and in the one case we suppose the area, and in the other 
the mass of the body all placed at a distance from the 
centre equal in length to the ‘‘ radius of gyration,” which 
lineenters into the formule in its second power. Now it 
is probable that Mr. Ciark made a mistake in applying 
the general rule. From ‘“ H.’s” letter he writes 7 R?x 
radius of gyration x h instead of 


rR? [radius d gyration]? i’ 


Fora circle revolving about an axis through its centre 
2 
perpendicular to its plane, moment of inertia=area x = 


or [radius of gyration? is R which inserted in the 
above gives the correct result. For a more advanced 
method of treatment of such problems, see ‘* Minchin’s 
Statics,” second edition, page 508, where the nature of 
h is also given. 
I an, Sir, yours truly, 
ENNIS COYLE, 
M.A., B.Sc., A.R.C.Sce., I. 
Raydon Rectory, November 30, 1891. 





To THE EpiTtor oF ENGINEERING. 

Sir,—In your last issue I am glad to see a note from 
Mr. D. K. Clark, acknowledging that his formula for 
the strength of a shaft in torsion is incorrect; and 
stating he had presumed that the strength would be 
Increased in the same way as in a beam, through the 
medium of the diagonal forces. 

Can any of your readers state what these diagonal 





forces are? and also if there are any results of experi- 
ments upon beams which justify the enormous difference 
between Mr. Clark’s formula and the one generally 
accepted as being correct? 
Thanking all those who have kindly taken notice of 
my former letter, 
I am, yours truly, 


. 7A. 





AERODYNAMICS. 
To THE Epiror oF ENGINEERING. : 

Srr,—Excuse me for pointing out some errors which 
appeared on the first page of ENGINEERING of November 
20 in an extract from some aerodynamical investigations 
by Mr. Langley, of Washington. 

When a surface of proper curvature, forming a small 
angle with the water level, is moved in a horizontal 
direction, the lift of such a surface may be several times 
greater than its horizontal resistance. Mr. Philipps 
found that when a surface of feeble curvature 16 in. long 
by 4 in. broad is moved with the long edge forward at a 
speed of 44 ft. per second, the lift is 9 oz., while the re- 
sistance is only 0.87 oz., the angle of incidence was 
15 deg., the ratio between lift and resistance being about 
10; Mr. Philipps did not find any higher ratio between 
lift and resistance, even when using smaller angles of 
incidence, on account of the augmented influence of the 
friction ; plain surfaces did not give much over half of 
the said ratio between lift and resistance. Having made 
numerous experiments myself, I can agree with Mr. 
Philipps as to these results, only it appeared to me that 
the ratio 10 or 11 between lift and resistance required 
a somewhat smaller angle of incidence. However the said 
ratio did not differ much at angles smaller than 15 ; so that 
the results of Mr. Langley are not, as I am going to 
prove, quite correct. A small propeller 14 in. in diameter, 
weighing 0.5 lb., aud with an a of incidence 15 deg. 
in its point of effort, hovers at 14.5 revolutions per second, 
giving a speed of about 38 ft. per second in its point of 
effort, the area of the propeller being only 22 square 
inches ; with a speed of 44 ft. per second, like that of the 
above-named surface, the lift or thrust is 0.7 lb., the law 
is this: The area of the surface required to obtain a 
certain thrust can be reduced nearly three times when it 
revolves with the same speed in its point of effort, as when 
moving ina straight line; thisis entirely due to centrifugal 
force, which produces a rarefaction on the drag sides of 
sropeller blades revolving in the air. Anybody taking a 
ladies’ fan into his hand will soon discover that the resist- 
ance is much higher when it is turned than when moved in 
a straight line; these points belong to the very elemen- 
tary laws in aerodynamics, which are more fully given in 
the Steamship of April and May, 1891. 

On account of the much smaller area required for re- 
volving surfaces than for aeroplane, to obtain a certain 
thrust or lift, it will always, in consequence of the re- 
duced friction, be possible to obtain a somewhat higher 
thrust with a propeller, or with wings, than with aero- 
planes; but with one indicated horse-power it is not possible 
to obtain a thrust over 40 lb. to $5 1b. with an air pro- 
peller, say, 501b. to 60 1b. per brake horse-power on the 
shaft ; just the same in whatever manner area, pitch and 
revolutions are varied. Notwithstanding these facts Mr. 
Langley tells us, that he is able to obtain a lift of 209 lb. 
with aeroplanes, when the angle of incidence is very 
small; the error of this is evident. It has been pointed 
out several times that the thrusts of propellers working 
in air or water are practically equivalent, a result which 
could have been predicted from ‘‘ the principle of the 
conservation of energy.” (The oe of the air seems 
to give 1 or 2 per cent. superiority to the air propeller, 
which is of no significance in these considerations.) Fur- 
ther, there is scarcely a tug or other steamer in Great 
Britain, the propeller of whi 
40 lb. to 45 lb. per indicated horse-power, or say 50 lb. to 
601b. per brake horse: power when the ship is fastened ; 
something must therefore be wrong in the measurements 
of Mr. Langley, when he offers 209 lb. per horse-power 
by the means of areoplans. Now let us try to form a 
rough estimate of the power of birds. Specimens of large 
birds, such as the swan, the pelican, the condor, and the 
albatross, weigh between 30 1b. and 201b.; the vertical 
speed component of the points of effort of the wings, 
which can be found from the number of strokes, varies 
between 5 ft. and 8 ft. per second ; big wild swans weigh 
sometimes over 30 lb., and the up and down speed of the 
points of effort is about 7 ft. per second, the horizontal 
resistance against body and wings, at a speed of say 
60 ft. per second, is 5 lb., but as the thrust is only 
yielded during the downstroke, while there is a 
considerable fall during the upstroke, the thrust of 
the downstroke must considerably exceed 35 b., pro- 
bably it is nearer 50 Ib., but 7 by 50 gives 350 foot- 
— of work, or say three-fifths a horse-power ; one 

orse-power would in this manner elevate ahout 50 lb.; if 
four wings were used, working alternately, to maintain a 
smoother curve for the centre of gravity, probably 60 lb. 
would be elevated, but there is a great distance between 
60 lb. and 2091b. An albatross, weighing 20 lb., has a 
vertical speed of about 5.5 ft. per second in its points of 
effort, when it flies in calm weather, but when the wind 
is sufficiently strong the wings are kept perfectly motion- 
less, not a single flap is noticed (I have watched that bird 
closely both when sailing round Cape Horn and the Cape 
of Good Hope). The flight with motionless wings has in- 
duced enthusiasts about flying machines to the belief that 
the power required in that case is very small, but the fact 
is this: In the latitudes of the albatross the waves are 
very big, 500 ft. to 600 ft. from crest to crest in a gale, 
blowing with a speed of 60 ft. or 70 ft. per second over the 
waves, whereas in the troughs and passages between these 
waves there is scarcely any wind, or even sometimes an 
eddy wind, blowing in the opposite direction of the wind 
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over the crests ; now when the bird is, say, 50 ft. over the 
sea it possesses potential energy ; descending or sliding 
down from that height with motionless wings it 
obtains sufficient kinetic energy to make a long 
sweep in the calm regions and passages in and _ be- 
tween the waves from trough to trough, before the 
energy is too much reduced, it meets the gale over the 
wave crests, with the wings in an inclined position, 
whereby it is pressed up 60 ft. to 65 ft. over the wave 
tops, until the speed in relation to the earth is lost; now 
it possesses again potential energy, which is changed into 
kinetic energy by descending, and so on. A calculation 
proves that the condition for flight with motionless wings 
requires a difference in the wind velocity from above to 
below the wave tops, or between the highest and lowest 
points of the undulated curve described by the albatross— 
of G0 ft. per second; and the speed in relation to the 
earth with whieh an albatross must meet the gale over the 
wave tops in order to be pressed up until a height of 60 ft. 
to 65 ft., must be at least 35 ft. per second ; descending 
from the said height in any direction, and also taking a 
turn with, but speedier than the wind, it enters the calm 
regions with a velocity of, say, 65 ft. per second, a 
velocity often greater than that—or often greater than 
the velocity acquired by the height of fall. The energy at 
disposal is about 1000 foot-pounds, wherewith asweep, over 
200 ft. in length, can be made if the horizontal resist- 
ance of the albatross is 4 lb. to 5lb. The facility of flight 
is in reality much greater than found through calculation, 
because the wind is very often deflected upwards, which 
the albatross turns to use. Flight with perfectly motion- 
less wings requires, however, so strong winds, that a ship 
only carries close-reefed topsails; in lighter winds a 
flap is noticed now and then; and in calm weather the 
flight is as that of other birds. Nature yields, under 
these circumstances, the power required for flight, but it 
is easily understood that flyirg machines can not be 
made on that principle ; in fact, until prime motors can 
be made to a weight of 201b. per brake horse-power, 
including fuel and everything, it is quite useless to ponder 
over flying machines; but the motor, the construction, 
and rig of the apparatus is comparatively simple, and can 
be made to a weight of 20 lb. per horse-power, leaving 
101b. to be carried per horse-power. 
H. C. Voer. 
Holsteinsgade, 31, Copenhagen, November 28, 1891. 





WIND VELOCITIES ON BEN NEVIS. 
To THE Epiror or ENGINEERING. 

S1r,—I notice in the last issue of your valuable journal 
the statement that during the late gales the Robinson 
anemometer on Ben Nevis indicated that the wind was 
moving at the rate of 120 miles an hour. Knowing how 
unreliable the cup anemometer is, and wishing to ascer- 
tain the velocity of wind necessary to produce a given 
pressure on a thin plate 1 ft. square, placed at right 
angles to the current, I fitted up an apparatus as 
follows : 

A 12-horse portable engine was set to drive a 23-in. 
Gwynne blast fan. This fan delivered the air into a 
receiver made of waterproofed canvas. The capacity of 
receiver was 500 cubic feet, and was provided in order to 
eliminate the pulsations caused by the arms of the fan. 
The air escaped from the receiver by a tube 12 ft. long, 
and 18 in. in diameter. This tube was provided with two 
extremely fine copper wires, placed 3 ft. apart, and 
stretched almost to breaking point. These wires were 
connected with a Boulengé chronograph, used for ascer- 
taining the velocity of projectiles ; 18 in. from the mouth 
of the tube was placed a pressure plate 1 ft. square and 
isin. thick. The pressure of wind on the plate was 
balanced by dead weight instead of a spring, this method 
ing morereliable. Experiments were made as follows : 
The speed of the fan was gradually increased until the 
required pressure of wind on the plate was indicated. A 
trigger was then actuated, which released an air balloon 
12 in. in diameter, made vf thin caoutchouc, and piaced 
inside the receiver. This balloon soon found its way 
through the tube, breaking in its passage the two fine 
wires carrying the electric currents, the chronograph 
measuring the interval of time between the breaking of 
the wires. In this way fairly accurate results were 
obtained. 

My object in writing this letter is to draw the attention 
of those whom it may concern to the above method of 
connecting the pressure with the velocity of the wind, 
which cannot be dune by the instruments now in use. 
Here is a specimen of the records taken at the Royal 
Observatory, Greenwich, 14th October, 1881 :—Velocity 
of — 61 miles an hour; pressure on the square foot, 
53 Ib. 

If the powers that be cannot design a better instrument 
than the Robinson anemometer I would beg to suggest 
that the services of an engine-driver used to fast trains be 
acquired, who, by ho!ding out his hand, would be able to 
estimate the velocity and pressure of the wind with 
greater accuracy than is now done. 

Yours truly, 
Horatio Pui.iirs. 

Harrow, November 30, 1891. 

{If Mr. Phillips would kindly let us have the results 
of his experiments we should have pleasure in publishing 
them.—Ep. E.] 








Tue Corintu CanaLt.—The works of this canal were 
resumed at the commencement of October, 1890; and in 
the succeeding eleven months the extraction effected 
amounted to 1,192,456 cubic metres. About 1600 work- 
people, as well as eight steam navvies, are now employed 
upon the works, 
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DETATLS OF ROLLING MILL ENGINES. 


CONSTRUCTED BY MESSRS. DUNCAN, STEWART, AND CO., 
(For Description, see opposite Puge.) 
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DETAILS OF ROLLING MILL ENGINES. 
CONSTRUCTED BY MESSRS. DUNCAN, STEWART, AND CO., ENGINEERS, GLASGOW. 
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THE rolling mill engines, of which we give several 
engravings this week, have been constructed by 
Messrs. Duncan, Stewart, and Co., engineers, London- 
road Works, Glasgow, and have been working for 
some time with satisfaction. The general arrangement is 
shown on page 660, while the details of the cylinders 
are illustrated by Figs. 3and 4opposite. The diameter 
of each cylinder is 42 in., the stroke being 5 ft. The 
piston-rods are of steel 6} in. in diameter at front, and 
44 in. in diameter at the back ends, where they are 
carried by guides. The connecting-rods are of steel, 
12 ft. 6 in. centres, with straight taper from 7} in. 
in diameter at the crosshead end to 84 in. in diameter at 
crank-pin end. The steel crosshead pins are 8} in. in 
diameter and 9} in. long, while the steel crank-pin is 
9 in. in diameter and 10 in. long. The cranks are of 
cast steel, and balanced. The steel crank shafts have 





journals 16 in. in diameter by 24 in. long, while the 
body of shaft, which is 18 in. in diameter, is increased 
to19 in. in diameter at the middle, where it receives 
the helical steel pinion. This latter, shown on the | 
general engraving, is 3 ft. 7 in. in diameter, having | 
18 teeth, 24 in. Reed and 74 in. pitch. The pinion 
gee with a spurwheel, 8 ft. 114 in. in diameter, 

aving 45 teeth. The centre of the wheel is of cast 
iron, and is fixed to the steel rim by means of 
hardwood wedges. The wheel is carried by a steel 
shaft, having journals 17 in. in diameter by 24 in. 
long. The body of the shaft, which is 19 in. in 
diameter, is increased to 20 in. at the middle, where it 
receives the wheel. The enginesare fitted with piston 
valves, which work in a separate valve casing, as 
shown on Fig. 3, bolted to the side of the cylinder. 


The steel valve spindle is 3 in. in diameter. The| 6, 


eccentric-rods are flat, bolted to cast-iron eccentric 
straps. The eccentric pulleys are of cast iron, and 
have ample bearing surfaces. 

The links are operated by means of a reversin 
engine, which is simple yet efficient, and was dela 
by Messrs. Stewart. ‘The general arrangement of 





the gearing is shown by Figs. 5 and 6, while the 


cgsy 


details of the reversing engine will be easily appre- 
ciated by reference to Figs. 7 and @ above. The 
lever A, which gives the movement to the small 
piston valve B, is connected by means of the rod 
C to the reversing lever on the starting platform. 
When the piston valve B is moved in either direction 
steam is allowed to enter one end of the cylinder D, 
and pushes the piston E along, until the main valve F, 
which is actuated from the crosshead by means of rod 
G and lever H, closes the opening to steam, thus 
bringing the piston E to a standstill, and holding it 
there until the position of the piston valve B is again 
altered, when it will move again, and take up a position 
corresponding to the position of the piston valve B. 
This arrangement is very quick in its action, the 
slightest movement of the reversing lever on the plat- 
form produces instantaneously a similar movement of 
the link motion. The movement of the piston E is 
modified by means of the oil cylinder I, which is 
regulated by means of the valve J. 

he soleplate for each engine is cast in one piece, 
and is of a very strong design. 








NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has not shown much 
change. Coke manufacturers have been — foundry 
qualities at 19s., and furnace ditto at 17s. 6d. 
free on board at Cardiff. 


Peninsular and Oriental Steam Navigation Company has 
ordered 280,000 tons of coal from colliery proprietors to 
meet its next year’s requirements. The price 


tons for shipment in the the followin 
contracts have been accepted for deliveries free on head 


'at Cardiff: Powell Duffryn Company, 100,000 tons; 


Glamorgan Coal Company, 30,000 tons; Great Western 
Coal Company, 30,000 tons;"and Cambrian Coal Com- 
pany, 30,000 tone. 


Barry Dock.—Last week’s shipments of coal from Barry 


Coal for the Peninsular and Oriental Company.—The | 


| be effected 


line of Engine 


Dock amounted to 55,936 tons. Coke was also shipped 
to the extent of 1665 tons. The shipments were made 
by thirty-seven steamers and twelve sailing vessels. 


Ebbw Vale Steel, Coal, and Iron Company.—A special 
meeting of the proprietors of this company is convened 
for the 9th inst. for the election of a new board of 
directors. The fact that the present directors are not 
asking for proxies is regarded as evidence that all of them 
intend to resign. 


Bristol Wagon and Carriage Works Company, Limited. 
—The directors recommend an interim dividend of 4 per 
cent. on the paid-up capital of the company for the half- 
year ending September 30. 


The Electric Light.—A report issued by the lightin 
and electrical committee of the Cardiff Town Counci 
observes: ‘* As the result of very full inquiries it 
appears at present that effective domestic lighting by 
incandescent lamps costs two and a half times as 
much as gas lighting—light for light and hour for hour 
—and in some p the cost is even greater than this. 
Yet, ap me eee — committee find that every- 
where incandescent lighting is in great and increasin 

demand, and there are cogent reasons for this demand, 
| for experience shows that in private houses electricity is 
| not only a light of luxury, but also a light of health. As 
regards public buildings and business premises filled with 
expensive goods, economy is indirectly affected through 
| the absolute fresdom from noxious vapours and other 





per ton | destructive products of combustion ; therefore, by the use 


of electing lighting in lieu of gas, the shopkeeper saves 
his goods, and the community its treasures and artistic 
decorations, and as against the extra proportionate cost 
of electric light, is to be set the economy which can 
y the much greater ease with which 
the light is turned on and off, so that the lamps 


upon is stated to be something below 12s. per ton. The | : ‘ 
cean Steam Coal Company will supply about 100,000 | } penny yl not kept continuously burning, as in 
ames, while gas. 


In private dwellings this is of the 
— importance. For instance, when persons move 
Tom room to room, they instinctively operate the 
switches conveniently fixed near the doorways, and so 
use the lights only when, as, and where they are actually 

uired. In the same way in a bedroom lights need not 
be kept burning all night, because the room can be in- 
stantly illuminated by turning on a switch near the bed, 
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and thus the consumption of electric current only occurs 
when absolutely necessary.” 


The ‘‘ Philomel.”—The Philomel cruiser, Captain Camp- 
bell, underwent a basin trial of her engines at Keyham on 
Wednesday with satisfactory results. It is understood 
that the vessel will not make a three days’ experimental 
cruise in the Channel. 


Dock Matters at Cardiff.—It is stated that Lord Bute, 
who was at one time in favour of forming a harbour trust, 
now recedes from his position on the advice of his legal 
advisers. Owing to the estate being entailed, difficulties 
surrounding such an arrangement with respect to collieries 
and works to which some privileges have been accorded, 
and also with reference to leases where the coal raised 
is to be shipped at the Bute Docks, the legal obstacles are 
stated to be great. 


Sewerage at Cardiff.—A report has been issued by the 
Cardiff borough engineer, stating that 15,000/. is required 
to put the Bute town sewers in proper order, and that 
notices should be served on occupiers of houses and busi- 
ness premises in Bute-road to fill up their cellars to avoid 
floodings, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a quieter tone in 
the iron market last Thursday, and only a small amount 
of business done in warrant irons. Prices opened weak, 
but closed firmer. Hematite iron recovered 1d. of the 
previous day’s decline. In Cleveland iron only one 
transaction took place, which was done at six days, but 
buyers, after being 4d. per ton down in the forenoon, 
closed 4d. up in their offers. Scotch iron completed its 
fourth week without a single recorded transaction. 
Buyers and sellers remained 4$d. apart in their quota- 
tions. The closing settlement prices were—Scotch iron, 
47s. 74d. per ton; Cleveland, 383. 74d.; hematite, iron, 
48s. 3d. per ton. For the first time during the long 
period of four weeks business in Scotch warrants was 
recorded on Friday at prices ranging from 47s. 6d. to 
47s. 74d. perton. The previous transactions, recorded on 
Thursday, October 29, were done at 46s, 114d. to 47s. 04d. 
ye ton. Rumours got abroad then that the syndicate in 
,ondon were about to let go their holdings of Scotch iron 
(nearly half a million tons); but whether to disprove the 
rumour, or under the impression that there were several 
heavy oversold accounts due before the year closed, the 
holders raised their demands from 47s. 1d. to 50s. per ton. 
Thence they came down to 48s., which quotation was 
maintained for nearly three weeks. Buyers’ offers of 
47s. 6d. to 47s. 74d. last Friday were accepted ; and while 
buyers closed at 47s. 6d., sellers were only 14d. per ton 
more. Hematite iron opened firm, but gave way, and 
closed 2d. per ton cheaper. Cleveland iron, after being 
14d. dearer, subsequently lost that amount, At the 
close the settlement prices were—Scotch iron, 47s. 6d. per 
ton ; Cleveland, 38s. 74d. ; hematite iron, 48s. per ton. 
On Monday morning there was very little in the sur- 
roundings to encourage operators to support the current 
prices ; and in consequence the market was dull for hema- 
tite and Cleveland iron. No business in Scotch iron was 
done in the forenoon, as sellers were seeking up to 48s, 
(44d. more), while buyers could not be induced to offer 
anything beyond 3d. less than their closing quotations for 
last week. In the afternoon, however, a sale of 10C0 tons 
took place at 47s., or 3d. less than would have been given 
in the forenoon; and the closing quotations showed 
buyers at 47s., or 6d. per ton less than Friday’s close, 
and buyers were seeking 47s. 6d. A large amount of 
business was done in hematite iron at easier prices, 
and the close showed a decline of 3d. per ton on the 
day. There were only two transactions in Cleveland 
warrant iron, and the close showed a decline of 24d. per 
ton on the day. The closing settlement prices were— 
Scotch iron, 47s. 3d. per ton; Cleveland, 38s. 44d. ; 
hematite iron, 47s. 9d. per ton. There was a quiet but 
steady tone in the market yesterday, and again Scotch 
pig iron was not dealt in. Sellers in the forenoon were 
asking 48s. per ton, an advance of 6d. from Monday 
afternoon ; but later in the day they came down 74d., to 
within 44d. of buyers’ notions; even that decline, how- 
ever, did not lead to any business being done. Hematite 
iron was largely dealt in, but the close showed a decline 
of 4d., and Cleveland iron also receded 4d. per ton. The 
settlement prices at the close were—Scotch iron, 47s. 3d. 
per ton ; Cleveland, 38s. 44d. ; hematite iron, 47s. 9d. per 
ton. A comparatively good business was done this fore- 
noon, but there was no material change in price either 
forenoon or afternoon. The following are a few of the 
prices of special brands of makers’ iron : Ne. 1Gartsherrie, 
55s. per ton; Clyde, 55s. 6d. ; Summerlee and Langloan, 
56s. ; Calder and Coltness, 57s. ; Glengarnock (shipped at 
Ardrossan), 56s. ; Shotts (shipped at Leith), 58s. ; Carron 
(shipped at Grangemouth), 59s. per on. Last week’s ship- 
mentsof pigiron from all Scotch ports amounted to5938 tons, 
as compared with 4033 tons in the corresponding week of 
last year. They included 168 tons for the United States, 
170 tons for India. 235 tons for Australia, 150 tons for 
France, 320 tons for Italy, 315 tons for Germany, 779 tons 
for Holland, 420 tons for Belgium, 250 tons for China and 
Japan, smaller quantities for other countries, and 3004 
tons coastwise. There are now 77 blast furnaces in actual 
operation, ~ an six at this time last year. Six of them 
are making basic iron, 21 are working on hematite iron- 
stone, and the remainder (50) are making ordinary iron. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 500,082 tons, against 499,653 yes- 
terday week, thus showing for the week an increase 
amounting to 329 tons. 


Malleable Iron and Steel,—The inquiry for manufac. 


tured iron and steel is quiet, but owing to the fact that 
makers are well supplied with work there has not been 
any alteration in prices. Some fresh orders have recently 
been booked, but they have been of but small bulk, 
though quite sufficient to keep things going steadily. 


Coal Trade.—-The Scoteh coal trade has undergone 
little change this week, and an excellent shipping busi- 
ness continues tobe done. There is stilla tendency, how- 
ever, to anticipate quieter times for the future; but in 
the mean time, owing to the puch of orders usual at the 
close of the year, there is no immediate prospect of slack- 
ness setting in. Then there is the spring trade tu look 
forward to—always a brisk period—and, on the whole, 
there seems little ground to fear any falling off of conse- 
quence, At present main coal is very firm, and a good 
business doing, and splint is steady. As to ell coal some 
firms make it easier, while others report a fair business 
doing, at late prices. All round, however, prices are un- 
changed from last week, which seems to point to a very 
steady feeling. Producers of dross are threatening to in- 
crease prices on account of the scarcity of wagons— 
which is more pronounced than ever—making this article 
less plentiful. To-day’s quotations for coal are as follows . 
Main, 8s.; splint, 9s. to 9s. 3d.; ell, 93. to 9s. 3d.; and 
steam, 10s. 6d. to10s. 9d. The report from Ayrshire 
states that the prospects of the coal trade in that county 
are still good, and that the demand continues to be brisk. 
The orders which have lately been received have caused 
prices to be well maintained—house coal, 8s. 6d. to 9s. 
per ton, f.o.b.; steam coal, 8s. to 8s. 6d.; triping, 6s.; 
dross, 3s. 3d. to 3s. 6d. per ton. From al) Scotch ports 
the shipments amounted last week to upwards of 140,000 
tons, 


Appointment as Metallurgist.—After being with the 
Steel Company of Scotland at their Newton Works, as 
metallurgist, during the long period of nineteen years, 
prior even to the casting of the first ingot of steel, Mr. G. 
S. Packer has left to take up an appointment in the same 
capacity at the Atlas Works of Sir John Brown and Co., 
Sheffield. Prior to his departure Mr. Packer was pre- 
sented with a souvenir in the shape of a gold hunting 
watch from other members of the staff, heads of depart- 
ments, foremen, &c., by whom he was very much 
esteemed, and whose best wishes he has taken with him 
to Sheffield. Mr. Packer received his instruction as a 
metallurgical chemist from Mr. E. Riley, London. 


Appointment to Cape Colony.—Mr. J. T. Morrison, 
M.A., B.Se., lecturer on physics at the Heriot-Watt 
College, and on mathematics and physics at Heriot’s 
Hospital School, Edinburgh, has been appointed Pro- 
fessor of Natural Philosophy and Chemistry at Victoria 
College, Stellenbosch, Cape Colony. 


The Late Mr. Alexander Steven, Enaineer.—This day 
week the grave closed over the remains of Mr, Alexander 
Steven, who was well and favourably known in Glasgow 
during many years as a mechanical engineer, and particu- 
larly in connection with the construction of hydraulic 
machinery. <A native of the south of Scotland, he served 
his apprenticeship in Glasgow, and spent some time in an 
appointment in Trinidad. He was a member of the 
Institution of Engineers and Shipbuilders in Scotland, 
and served a term in the Council of the Institution. Mr. 
Steven was close upon seventy years of age at his death. 


Clyde Shipbuilding Trade—Launches during November. 
—This branch of trade remains fairly active over most 
parts of the Clyde. Last month there were launched 
twenty-seven new vessels of an aggregate of 34,675 tons— 
a fairly good output for a month, but 9499 tons less than 
that of November, 1883. Over the eleven months of 1891 
the output stands at 286,528 tons, being 28,974 tons less 
than the output for the same period of last year, and 
85,829 tons under that of the same period of 1883. Of the 
vessels launched last month fourteen were steamers aggre- 
gating 20,359 tons. Eight were sailing ships of a total of 
18,945 tons ; and the rest were barges. The month’s out- 
put included the Iphigenia, a war cruiser of 3600 tons, 
built for the British Admiralty by the London and Glas- 
gow Engineering and Shipbuilding Company ; the Dun- 
more, 5000 tons, for the British India Associated Com- 
pany, built by Messrs. A. and J. Inglis; the Nicaragua, 
3700 tons, built for the West India and Pacific Steam 
Navigation Company, by Messrs. Barclay, Curle, and Co. 
Four of the sailing ships were each above 2100 tons. 


British Corporation for the Survey and Registry of 
Shipping.—It is stated that the owners of a large num- 
ber of vessels have already applied to the British Corpo- 
ration for the survey and Registry of Shipping for classifi- 
cation, and that the first issue of the register book of the 
corporation, which is to be designated the ‘“‘ British 
Register,” is now in course of preparation. The vessels 
already submitted for survey comprise those of the Allan 
Line, Anchor Line, City Line, Shire Line, Lock Line, 
County Line, Clyde Shipping Company, Messrs. Bell 
Brothers and M‘Lelland, James Little and Co., Raeburn 
and Verel, William Sloan and Co., J. and A. Roxburgh, 
&c, The corporation are in want of a surveyor to whom 
it is proposed to give a salary of 700/. per annum. 


Prices of New Shipping.—First-class steel passenger 
steamers may now be contracted for at 23/. to 28/. per 
ton gross register, and steel cargo steamers at 11/. to 13/. 
per ton gross register, and steel sailing ships at from 
71. 7s. 6s. to9/. per ton. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
John Brown and Co., Limited.—At.a meeting of the 
directors of this company held on Saturday last, it was 





resolved to pay, in addition to the ysual dividend on the 





preference shares, an interim dividend of 10s. per share 
(less income tax) on the ordinary shares of the company. 


Miners’ Disputes.—A meeting of the Joint Conciliation 
and Arbitration Board for West Yorkshire has been held 
at the Great Northern Hotel, Leeds. Representatives 
of the Yorkshire Miners’ Association and the West 
Yorkshire Coalowners’ Associations sat for several hours 
discussing the Glass Houghton and Newland disputes. 
The first has reference to the introduction of safety 
lamps in place of candles, the men demanding an addi- 
tion to the tonnage rate in consequence of it, and tha 
second is largely a question of paying or -not paying 
according to price list for getting the Silkstone seam. 
The various suggestions and offers made will be laid 
before the men. 


Dore and Chinley Railway—Serious Stoppage.—A. very 
large spring has been tapped in the face of the heading in 
Totley Tunnel at a distance of 2100 yards from the Padley 
Wood end. This has been inspected under great diffi- 
culty, by means of a raft, by the contractors’ engineer, 
The total quantity of water flowing out of this end is 
5000 gallons per minute, or 7,200,000 gallons per twenty- 
four hours. Great efforts are being made to put in a 
permanent drain, but some time must elapse before 
operations can be fully resumed. This delay will occasion 
great disappointment, as it was hoped a junction between 
the Totley and Padley ends would be effected about June 
next. It is still hoped the headings may join early in 
next year. The tunnel when completed will be 3? miles 
long. 


Electric Lighting for Hull.—A meeting of the Electric 
Lighting Committee of the Hull Corporation on Thurs- 
day adopted a report presented by the sub-committee on 
the lighting of the town. It —— that Mr. Harman 
Lewis, electrical engineer, had presented a plan of the 
general arrangement of plant for the electric light sta- 
tion. The plant represented 500 indicated horse-power, 
and when working to full load without any of it standing 
as spare plant, it would be capable of supplying 4250 
sixteen candle-power lamps. It could be increased to 960 
indicated horse-power, to supply 7400 sixteen candle- 
power lamps, by the addition of two boilers, two steam 
dynamos, a condenser, and the necessary connected 
piping. The boilers to be adopted are of the return-tube 
kind, known as the economic, manufactured by Messrs. 
Davey, Paxman, and Co., Colchester ; the engines those 
of Messrs. Willans and Robinson ; and the dynamos 
Messrs. Siemens. The condenser is a surface condenser, 
and will be of a type in which the air and circulating 
pumps are combined together with it, so as to be as com- 
pact as possible. Theestimate of the whole cost of laying 
down the installation was 19,729/. 


Iron and Steel.—During the last few days some good 
orders have been placed in the district for railway ma- 
terial, and prices are firmly upheld at the following 
figures: Best engine tyres, 12/. 103. per ton upward; 
springs and ordinary tyres, 10/.; axles, 6/. 10s. Bessemer 
billets and slabs fetch 6/. per ton and upwards, and 
Siemens 6/. 7s. 6. Those engaged on armour-plates, guns, 
shot and shell, and marine work, are busy, but in manu- 
factured iron the market is only dull. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday our weekly 
market was fairly well attended, but there was almost an 
entire absence of business, nobody being disposed to pur- 
chase, excepting in small quantities, to meet present re- 
quirements. (Quotations were easier, and it is difficult to 
say what producers would have accepted for delivery of 
pig iron over the first quarter of next year. Consumers 
opined that by waiting a little while they would be able 
to buy at even cheaper rates than are at present ruling. 
Makers of pig iron, however, reported that they were 
pretty busy, but some admitted that they had next 
tonothing booked ahead, and that they depended on orders 
coming in from day to day. At the opening of the market 
sellers asked 38s. 6d. for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron, but they could not find buyers at 
that figure. Later in the day a few small parcels of No. 3 
changed hands at 38s. 3d., and one or two consumers 
were not disposed to purchase even at this price. The 
lower qualities of pig iron were quiet but fairly steady. 
No. 4 foundry was sold at 87s. 6d., but several sellers 
asked 37s. 9d. Grey forge was disposed of at 36s. 9d. 
with most of the sellers, however, demanding 3d. per ton 
more. Middlesbrough warrants were steady at 38s. 4d. 
cash buyers. To-day the market was very stagnant, and 

uotations were, if anything, a shade easier than _yester- 
lay. No. 3 Cleveland pig was 38s. 3d. sellers, Middles- 
brough warrants fell to 38s. 2d., which was the nominal 
closing cash price of buyers. The hematite pig iron trade 
is pretty steady, but the price is somewhat lower than 
when we last reported. ixed numbers of makers’ east 
coast brands can now be bought at 49s. Spanish ore is 
more settled. Rubio is quoted 18s. 3d. ex ship Tees. 


Manufactured Iron and Stecl.—We regret bein, unable 
to report favourably of these two —_ industries. 
Nearly all classes of material have fallen in price since 
last week, iron bars being about the only article un- 
altered. Most of the large producers’ works present a 
busy appearance, but few of them have contracts in hand 
to rhe 2 them to continue occupied for any length of 
time, and some anxiety is felt for the future. Common 
iron bars are 5/. 103. ; iron ship plates, 5/. 5s. to 5/. 7s. 6d. ; 
steel ship plates, 5/. 15s. to 5/. 17s. 6d. ; iron ship angles, 
5. 2s. 6d. to 5. 5s. ; and steel ship angles, 5/, 12s. Gd. to 
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5l. 15s., all less 24 per cent. discount for cash. _ The steel 
rail trade is quiet, but makers are slow to reduce their 
quotations, which are already very low. Heavy sections 
are quoted 4/, 2s. 6d. net at works. 


Wages in the Manufactured Iron and Steel Trades.— 
Mr. Waterhouse’s return to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel Trade 
of the North of England show that in accordance with 
the sliding scale arrangement the wages for the months 
of December, and January, 1892, will be the same as pre- 
vailed during the preceding twomonths. The production 
has been very fairly maintained for the present year, and 
there is not a large diminution as compared with twelve 
months ago, although there is a very marked decline, if 
the return for September and October two years since be 
taken, when the output was 59,676 tons, 14,600 tons more 
than at the present time, Whilst the production has béen 
maintained for a considerable time at a fair level, the case 
is different as regards prices, which at the end of last year 
were 5/. 19s. 9d., giving a reduction since that time of 9s. per 
ton. The highestnet average priceswere in March and April 
last year, when the rate was 6/. 16s. 6d. Ascompared with 
the present prices, there is now a reduction of ll. 5s. 9d. 
per ton. Wages have declined 5 per cent. on the scale 
this year—24 per cent. for April and May, and 24 per 
cent. for July and August. There wasa reduction during 
the latter half of 1890 of 74 per cent. Wages are still 124 
per cent. above the minimum rates paid in 1888, 


The Fuel Trade.—There is fairly full work at most of 
the collieries in the-north, and in some instances the 
turns are long. Prices of blast furnace coke are still high 
and as much as 13s. 6d. and 14s. is still asked for good 

ualities delivered here over the first quarter of next year. 
onsumers, however, are not inclined to pay such rates. 








NOTES FROM SOUTH AFRICA. 

A Quick Passage.—On the last run of the twin-screw 
Scot, 6500 tons, from Algoa Bay to Table Bay, 440 miles, 
the time taken was only 24 hours 40 minutes, which is far 
the best record, the Austral taking about 28 hours some 
ten years ago. 

Durban Harbour.—By last advices it is stated that the 
harbour works of Durban, now under the direction of 
Mr. W. Cathcart Methuen, C.E., show marked signs 
of improvement which promise permanence, as the deepen- 
ing and straightening of the channel are aided greatly by 
the action of several powerful Simons’ dredgers kept 
steadily on duty. The bar at low water shows 13 ft., 
and large steamers cross it with ease, without detention 
in the anchorage. 


South African Railways.—The Hon. Jas. Siveright, 
Minister of Public Works in the Cape Colony, has recently 
opened the junction line uniting the western and eastern 
system, between Middelburg-road and Moltaus, the latter 
place being inthe centre of a coal-mining district. The 
90 miles of track were laid with despatch, but will not be 
opened for general traffic until the early part of 1892. The 
line will give access to Kaffraria by rail from all parts of 
the colony. 


Copper Ore in Natal.—The Natal papers, ex Tartar, 
announce the discovery on a farm near Maritzburg of a 
good lode of copper ore, giving promise of a large body of 
mineral. In the same locality search has been made at 
various times for cupreous deposits, but hitherto without 
permanently good results.’ 


S.S. “‘ Tartar.”—It is officially stated that no injury 
was sustained to the hull of the R.M.S. Tartar, which 
while in charge of a pilot, during a dense fog, grounde 
on a sandbank near Yarmouth, when entering the Solent. 
The rails suffered no detention in delivery, being taken 
off by a tug, the vessel floating at the next tide, and 
docking at Southampton, December 1, 1891, no leakage 
being perceived. 


Free State Railways.—The railway extension through 
the Free State to the Vaal River advances rapidly, the 
line being opened 65 miles north from Bloemfontein, 
where locomotive and carriage shops are established on a 
large scale. The Vaal River Bridge is under way, and it 
is anticipated that early in 1892 the rails will reach the 
Transvaal boundary there. 





MISCELLANEA. 

Tur City Commission of Sewers have resolved that the 
request of the City of London Electric Lighting Com- 
pany for an extension of the time fixed for the carrying 
out of their contracts shall not be acceded to at the 
present time. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the wk ending November 22, 
amounted, on 16,290} miles, to 1,354,603/., and for the 
corresponding peri of 1890, on 16,2524 miles, to 
1,327,557., an increase of 37? miles, or 0.2 per cent., and 
an increase of 27,046/., or 2 per cent. 


The present annual output of Portland cement in 
Europe _is said to be upwards of 20,000,000 barrels, of 
which England produces 8,300,000 barrels: Germany 
about the same; France, 1,800,000 barrels; Russia, 
900,000 barrels; and Belgium, 800,000 barrels. The 
United States makes about 3,000,000 barrels per annum. 


The fate of the large Motala Engineering Company is 
now finally sealed. All attempts at a reconstruction 
have failed and the works were to be offered for public 
auction in Stockholm on November 30th. A regrettable 
ending for the largest engineering concern in Scandinavia, 
and one which, it would seem, has been helped so con- 
tinuously by the Swedish Government, 





The Finspong cannon manufactory in Sweden is gra- 
dually attracting more attention abroad, and several 
orders have of late been received from various Govern- 
ments. Several foreign officers, amongst these some 
Russian and Swiss, have recently visited Finspong in 
order to inspect the manufacture, which has met with 
their approval. 


In consequence of the great increase in the traffic, the 
Egyptian railway administration has been compelled 
to erect a second bridge across the Nile at Benha, in order 
to double the single line bridge at Kafrzayat, and two 
bridges crossing the navigable canals. Specifications for 
these important works are being prepared for publication 
in London and on the Continent. Tenders will be re- 
ceived up to March 31. 


Horse-power only is used in the tramways of Berlin. 
The municipal authorities wish to have electricity, but 
as all the works of the tramway company are to revert to 
the city in 1911 that company does not intend to increase 
its capital outlay more than it can help. The lines in 
use are equivalent to about 180 miles of single track, the 
cars number 1000 and the horses 5000. During the past 
year 121,000,000 passengers were carried. 


At a meeting of the Llangefni Local Board, held on 
Friday, November 27, it was resolved to instruct Mr. 
Charles H. Beloe, M. Inst. C.E., of Liverpool and West- 
minster, to proceed with the details of the plans neces- 
sary for the sewerage and water supply of this place, and 
to open negotiations with the landowners for the purchase 
of the land required forthwith. Mr. Beloe’s designs were 
selected by the Local Board out of the six sets of plans 
submitted to them by engineers in various parts of the 
kingdom. 


During last year there were built in Norway 39 
steamers with an aggregate tonnage of 12,142 tons, 
against 20 during 1889, with an aggregate tonnage of 
6285 tons. At theend of last year the Norwegian mer- 
chant navy numbered 7432 vessels, with an aggregate 
tonnage of 1,705,699 tons, the increase during the year 
being 147 vessels, with 94,300 tons. During the last ten 
years the number of steamers has been almost exactly 
doubled, having risen from 334 to 672, whilst the number 
of sailing vessels has decreased from 7761 to 6760. The 
aggregate tonnage of steamers and sailing vessels has, 
however, risen from 1,518,000 tons to 1,705,000 tons. 


The engines and machinery of the first-class protected 
cruiser Blake having been thoroughly examined since the 
vessel underwent her steam trials and everything found 
satisfactory, the Admiralty have decided to accept the 
engines from the contractors, Messrs. Maudslay, Scns, 
and Field. Vice-Admiral J. O. Hopkins, Controller of 
the Navy, has inspected the Blake, and has made arrange- 
ments for the fitting out of the vessel as his flagship. 
Vice-Admiral Hopkins is to succeed Vice-Admiral Sir 
G. W. Watson as Commander-in-Chief on the North 
American and West Indian station in January next. 
The Hercules was originally selected as the flagship, but 
she will not be ready at Portsmouth in time. 


Professor De Voloon Wood has recently had carried 
out an efficiency test of a pulsometer. The pulsometer 
had 4-in. suction and delivery valves, and a 1-in. steam 
pipe fitted with a throttle valve at a distance of about 
2ft.from the pump. Pressure gauges were placed on 
each side of the throttle valve, and a mercury well and 
thermometer were fitted beyond the throttle, by means 
of which a definite knowledge of the steam was shtelaed. 
The wiredrawing through the throttle valve caused 
superheating. e lift was 25 ft., and the steam pres- 
sure used was 19.30, 43.8, and 26.1 foot-pounds respec- 
tively. The efficiency of the pump, calculated on the 
basis of useful work~heat absorbed, was only .013, and 
the duty per 100 lb. of coal ranged from between about 
12,000,000 and 13,000,000 foot-pounds. 


The first basic steel plant in Sweden has now been con- 
structed at the large Domnarfoet iron works, so that the 
Griinzesberg iron ore can now be utilised on the spot to a 
greater degree than formerly. The large percentage of 
phosphorus contained in the ore has hitherto made it un- 
aca tm for local requirements. Three basic converters 
were erected during the past summer. The first tests 
have turned out very satisfactorily. Each converter has 
a capacity of about 30 tons. The construction and start- 
ing of the plant has been done under the superintendence 
of Mr. F. Waelkampf, from Haspe, in Westphalia, and 
the cost amounts to more than 25,0001. There is every 
reason to believe that the Thomas method will become of 
great he ners in Sweden, where there are large 
deposits of apatite and phosphoric iron ore. 


The Bute Docks Company and the Barry Dock and 
Railway Company have both given Parliamentary notices 
of important Bills to increase the existing dock accommo- 
dation in South Wales. The scheme proposed by the 
Bute Docks Company comprises the reclamation of a 
portion of the foreshore, and the construction upon the 
ee reclaimed of a large dock communicating with the 
Roath Dock; while the Barry Company propose the 
construction of another large dock with an entrance 
from the north-east corner of the company’s existing 
dock. The Bill of the Bute Company will, however, 
seek exceptional powers for raising the necessary capital 
from the Rhymney, Taff Vale, and Great Western Rail- 
way Companies and the corporation of Cardiff. Other 

wers of a far-reaching character will also be introduced 
into the Bill, which will also propose to change the name 
of the Bute Docks Company. 


The third ordinary meeting of the present session of 
the Liverpool ae Society was held at the Royal 
Institution on Wednesday evening, November 25, Mr. 





John T. Wood, president, in the chair. After the usual 
routine business, the evening was devoted to the discus- 
sion of some questions of practical engineering interest. 
The first question was introduced by Mr. George Farren, 
Assoc. M. Inst. C.E., and dealt with the silting up of a 
small harbour in Carnarvonshire, and the methods 
adopted to prevent this silting up. Mr. A. W. Bright- 
more, Assoc. M. Inst. C.E., submitted to the notice of 
the meeting some novel methods of land dredging and 
rotecting slopes on some river foundation work in Hol- 
and. Mr. J. H. T. Turner, B.Sc., Assoc. M. Inst. C.E., 
introduced some questions in connection with rain gaug- 
ing and the action of a sewer syphon. A very interesting 
> amar gy took place upon each of the matters brought 
orward. 


From the official report on the French Navy it appears 
that France next year will have 30 ironclads, 28 cruisers, 
15 torpedo and despatch cruisers, and 57 torpedo boats. 
England will have 31 ironclads, 69 cruisers, 15 torpedo 
and despatch cruisers, and 150 torpedo boats. Germany, 
Austria, and Italy will together have 17 iroriclads, 22 
cruisers, and 14 torpedo boats. The report acknowledges 
that Italy has gone ahead of France in large ironclads, 
the former having eight while France has only six, and 
in 1895 the two powers will be scarcely on a level, 
French dockyards being very slow, though this is being 
remedied by the use of the electric light, and the report 
recommends a relay staff. M. re. od acknowledges 
that the Ministry of Marine is beginning to shake off its 
routine, but he insists on the necessity of further improve- 
ments. 


A meeting of the Engineering Students’ Club, New- 
castle-on-Tyne, was held in the Durham College of 
Science, on the evening of November 27, when Mr. 
Albert Swan read a paper on “* An Outline of Shipbuild- 
ing,” Mr. George Swan occupying the chair. The 
author first touched upon the work necessary in the. 
drawing office in getting out the plans and calculations, 
principally dealing with the design of the lines of the 
ship. He then gave an account of the outside work. The 
method of turning the frames, setting them up, the 
shoreing and fairing of the vessel being explained at 
length, the plating, riveting, caulking, and finishing off 
of the vessel being next considered. Some principal 
types of vessels were described and fully explained by the 
aid of several diagrams. The raised quarter-deck, the 
tLree-deck, the spar-deck, awning-deck, and whale-back 
being particularly mentioned. The paper was followed 
by a short discussion, in which various interesting points 
were raised. 


After the usual flourish of trumpets in the daily press 
concerning Edison’s new electric railway system, and the 
absurdities which have been published concerning it, it is 
interesting to get a soberly written account of what 
Edison has actually proposed. As usual the new Edison 
system embodies no very novel idea, but with that in- 
ventor’s great mechanical ability no doubt the details 
are well worked out. Stated in brief the system in ques- 
tion may be described as follows: A high potential current 
is transmitted at a potential of 1000 volts to a number 
of motor transformers situated below the roadway, which 
transform it toa current at 20 volts and say 1000 amperes. 
These motor transformers are connected to the rails 
from which the current is picked by the car as it passes 
over them. The principal Kifficulty is said to have been 
the discovery of an efficient contact between the rails and 
the car. It was considered that such a contact should be 
able to pick up the 1000 amperes of current through 2 in. 
of mud, and after many trials this is said to have been 
successfully accomplished. At the very low potential 
used in the rails the loss on a wet and salted track is 
said to be only 5 horse-power per mile, whilst in very wet 
weather, which cleans the rails and roadway, the loss is 
only half this amount. Some objection may perhaps be 
taken to the motor transformer, and it appears to us that 
the battery transformer system would Be equally suit- 
able. The cost of a double line of track completely 
equipped is estimated by Mr. Edison to vary between 
6000/. and 20,0007. per mile. 


One of the most frequent of refractory ores in Peruvian 
mines is blende, a silver ore containing sulphide of zinc, 
which has hitherto resisted all attempts at reduction. 
Don Pedro Felix Remy, an emirent metallurgist of Lima, 
has, it is said, recently discovered a method of profitably 
and effectually refining these ores, which it is asserted 
will prove of great benefit to the mining industry of Peru. 
The reduction is accomplished by means of a reagent, 
which Seiior Remy has not yet disclosed. The mecha- 
nical part of the operation is a simple one. The ore is 
reduced to a powder and calcined in a furnace. The 
calcined residue is then put intoa barrel with small pieces 
of iron, quicksilver, and a certain quantity of the newly- 
discovered reagent, and rotated from eight to ten hours. 
during which process the silver becomes" amalgamated 
with the mercury. The amalgam is then filtered through 
chamois leather, which separates it from the gangue. The 
filtered amalgam is finally heated to dispel the quicksilver, 
and the silver cast into bars. In the trial which took 
place on the 18th ult., in Lima, before an assembly of 
experts, 427 grammes of silver were extracted from 
350 kilos. of ore, equal to 99 per cent. of the lye. There 
was no appreciable loss of the mercury. The estimated 
cost of refining by this method is 23 sols (3/. 9s.) per cajon 
(3 tons), or 23s. per ton of ore treated. As an example of 
the wealth in silver locked up in this hitherto irreducible 
ore, we may mention the renowned Carahuacra vein in 
the Yauli province, which is the third largest in the 
world, being 99 ft. in thickness and three miles long. This 
immense vein is principally composed of zinc blende con- 
taining 20 marcos (160 oz.) silver to the ton, and 10 per 
cent. of zinc, 
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THE MANCHESTER SHIP CANAL. 

Tue Manchester Ship Canal has been dogged by 
difficulties from its inception. The Parliamentary 
opposition to it was one of the fiercest ever known, 
and for a long time was successful. When this 
was overcome the whole affair fell flat for want of 
financial support, and for a time it seemed as if all 
the money and labour which had been spent had 
been absolutely wasted. The patriotism of the 
Manchester people redeemed this defeat, and the 
money required was subscribed, hundreds of shares 
being taken by people who never expected to see 
any return for years, but who were willing to suffer 
the loss of interest in order that the district might 
reap the undoubted benefits that the canal would 
confer. Eight millions sterling were thus raised, 
and a contract was entered into with the late Mr. 
T. A. Walker for the construction of the entire 
work for the sum of 5,750,000/. The Bridgewater 
Navigation was bought for 1,710,000/. in the 
autumn of 1887, leaving rather more than half a 
million sterling, besides the sum of two millions to 
be raised by debentures. All was now clear for the 
work to proceed, and it was believed that, apart 
from the contingencies which a great engineering 
work never entirely escapes, there would be no 
further trouble. With a good directorate, an ex- 
perienced engineer, and a responsible contractor, 
there seemed no possibility of disaster. 

Unfortunately Mr. Walker died, and serious 
difficulties arose between the company and his 
trustees as to sums claimed for payment on various 
works under the contract. These were compro- 
mised and in February, 1891, it was announced in 


3 | the directors’ report that the company had taken 


over the whole of the plant, and would complete the 
works themselves, the original contract being 
rescinded. Upto the end of the previous half-year 


7 | the total capital expenditure had been 9,047,59651., 


and the total receipts 8,512,970/. Owing to the 
cost of the plant, the increased cost of work, and 
the necessity which has arisen to provide extra 
works and to purchase more land, the directors 
were obliged to apply to Parliament for powers to 
raise more capital. They estimated the further 
expenditure on capital account for the half-year as 


follows: Purchase of land and compensation, 
54,6191. ; construction of works, 1,035,000/. ; 
interest, engineering and general expenses, 


210,000/.; a total, with 10 per cent. for con- 
tingencies, &c., of nearly 1,700,000). Ten per 
cent. had been originally added for contingencies, 
and amounted to 575,000/., but that had been 
applied to paying interest out of capital. Of the 





1,700,0007. now added to the cost of the works, it 
was believed that much would be recovered by the 
sale of the plant and surplus land. There was no 
chance of raising the money in the open market on 
reasonable terms, so again the people of Manchester 
came forward to save the canal, this time in their 
corporate capacity. An Act was obtained enabling 
the Corporation of Manchester to lend any sum not 
exceeding three millions sterling to the Canal Com- 
pany upon the security of debentures. At the 
same time the right to pay interest to the share- 
holders out of capital was abrogated, and the Cor- 
poration were empowered to nominate three 
directors to the Board of the Canal. It was not 
expected that the whole of the three millions 
would be required. On February 25 of this year 
the Corporation engineer, Mr. G. H. Hill, taking 
Mr. Leader Williams’ quantities, estimated the 
remaining work from January 1 at 3,579,6761., 
while the company’s engineer brought it to 
350,9811. less. It appears now that both these 
estimates will be exceeded, for a new estimate has 
just been prepared and accepted bya sub-committee 
of the Board, showing an increase of 512,614/. over 
Mr. Hill’s estimate of February 25, after deduct- 
ing the amount provided for increased prices and 
contingencies (350,9811.). It is proposed to reduce 
this sum of 512,614] to 476,6141. by two small 
economies. The main items of the excess will then 
stand as follow : 





Additions to quantities for works not £ 
hitherto contemplated ah ... 110,600 
Additional quantity of rock excava- 
tion, owing to ascertained level prov- 
ing higher than shown by borings ... 46,818 
Additions to quantities owing to flat- 
tening of slopes... aa we 54,706 
Additions to quantities owing tosilting 
in estuary at Ellesmere Port and 
Runcorn ... wba aad as yo 25,788 
Additions to quantities owing to silting 
and flood débris in upper portion of 
canal fee zs ods he we 45,027 
Quantities in filling up river diver- 
sions and flattening slopes of spoil 
banks ... ae mee “65 a 57,484 
Protection of slopes and rock batters... 83,804 
Bought stone for facing ... ga ; 3,556 
507,813 
Deduct savings 36,000 
471,813 


The reasons for this increased expenditure are 
given in a letter from the chairman, Lord Egerton, 
of Tatton, to the Board, in the following words: 
‘*1. The extra cost of finishing and cleaning up 
the sections between Eastham and the mouth of 
the Weaver, not included specially in the contract 
prices, and which would have fallen upon the 
contractor. 2. The effects of frost and flood in 
disintegrating the banks and causing heavy de- 
posits of silt in the cuttings have been far greater 
than could have been anticipated in January last, 
when the frost was still in the ground and the 
canal for several miles was filled with water. 
3. The necessity for flattening the slopes and the 
purchase of land for that purpose in many places 
could not, from the previous experience of the last 
two years, have in all cases been anticipated. 4. A 
large portion of the rock, which promised from the 
borings to be sound, has turned out to be worth- 
less for masonry or even pitching. 5. In conse- 
sequence of the excessive rain and floods during 
the summer months the dredging has been much 
slower and more expensive.” The rotten state of 
the rock has proved most expensive, for not only 
have the slopes to be flattened, but stone has 
org be brought from a distance to pitch them 
with. 

The facts are evidently incontrovertible, what- 
ever may be the explanation of them, for the report 
of the sub-committee has been accepted by the 
Board. It now remains to be seen what can be 
done to tide over the difficulty, which seems to have 
arisen from a desire to put a better face on matters 
than the facts of the case justified. Thecommittee 
recommend that all works unessential to the open- 
ing of the canal to Manchester shall be postponed 
for the present. The estimated cost of the work to 
be postponed is 384,000/. If this recommendation 
be carried out it is estimated that there will be a 
surplus of 467,977/. when through communication 
is first established. In this sum there are included 
24,159 ordinary shares taken at the nominal value 
of 51. per share. The available assets also include 
the unissued first and second mortgage debentures, 
which have yet to be offered to the public. These 
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will rank before the share capital and the three 
millions of Corporation debentures. The deferred 
assets that have not been taken into account consist 
of the plant, estimated at 400,000/., and the surplus 
lands, valued at 1,000,000). If, therefore, the 
available assets should be absorbed there would be 
an eventual surplus of 1,400,000/. 

There have Sosa so many unforeseen circum- 
stances in connection with this undertaking that 
the people of Manchester may be excused if they 
feel doubtful of the figures now put forward, the 
more so when they read that ‘‘ No amount for con- 
tingencies has been included in the new estimate, 
as the increased prices and quantities are considered 
to be sufficient to cover any contingency likely to 
arise.” It needs an optimistic disposition to believe 
that an undertaking that has hitherto been so beset 
with contingencies will be quite free from them in 
the future, or to imagine that any of the surplus 
will be forthcoming at the time that the first sea- 
going vessel enters the docks. It will be 
well if the funds hold out so long. If they 
should not the city of Manchester has a long purse, 
and must see the enterprise completed, whatever is 
the cost. Even if another million or two have to 
be found, we do not see that the ratepayers need 
trouble themselves, provided that they succeed in 
obtaining a more efticient control than they already 
have over the futureexpenditure. Borrowing money 
at 3 per cent., and lending it at 44 per cent. on an 
undertaking having eight million pounds of share 
capital, is not altogether a ruinous investment on the 
part of a great corporation that can afford to wait for 
its return for a few years. Even if no interest were 
ever paid, the increase of rateable value of the 
city, in consequence of the canal works and of the 
buildings that will be erected to deal with the new 
trade, would go far to recoup the ratepayers. George 
Stephenson used to say, ‘‘ If the country will make 
the railways, the railways will make the country,” 
and it is equally true that if Manchester will make 
the canal, the canal will make Manchester larger 
and more prosperous than it has ever been, 





PRIVATE BILL LEGISLATION. 


WE now know exactly the amount of engineering 
works which can be offered next session for Parlia- 
mentary sanction. Notice has been given for 188 
private Bills, and for 69 provisional orders. This 
constitutes a short programme, while the projects, 
considered individually, are, with few exceptions, of 
slight importance. Among these exceptions are 
the extension of the Manchester, Sheftield, and Lin- 
colnshire line to London, and the deep-tunnel rail- 
ways which it is proposed to build in the metro- 
polis to accommodate the cross traffic in various 
directions, as set forth in our last issue. Apart from 
these undertakings and two or three in the provinces, 
there are few that, at this stage, offer much interest 
to that part of the engineering world which does not 
figure in the committee rooms at St. Stephen’s. 
Eighty-one Bills have been deposited relating to 
railways, docks, and canals; in this and the pre- 
ceding article will be found brief outlines of most 
of the railway bills dealing with the construction of 
new works. Those referring to the abandonment 
of undertakings previously authorised, and to re- 
adjustment of capital accounts we have not noticed. 
There are twenty-one bills relating to gas, water, 
and electric lighting undertakings, eleven relating 
to tramways, and twenty-one giving various powers 
to local and municipal bodies. Among the provi- 
sional orders thirty are for electric lighting, sixteen 
for gas and water, thirteen for piers and harbours, 
and ten for tramways. 

When the Board of Trade recently parcelled out 
the metropolis among the various companies com- 
peting for provisional orders most people imagined 
that the matter was settled for some time. It 
seems, however, that the large outlying areas 
allotted to some of the companies, and which they 
are not likely to exploit until they have completely 
occupied the central portions, are objects of long- 
ing to certain persons, for thirteen lighting orders 
are applied for, covering areas already awarded to 
other companies. As the principle of admitting 
two competitors to a district was fully recognised by 
the former award, it is quite possible that some of 
these applications may be successful. Both in 
south and north London there are areas that will 
not be wired for some years by the present com- 
panies ; and if other companies are prepared to do 
the work at once there is no reason why they should 
not be permitted, 





The County of London Electric Lighting Com- 
pany desire to acquire two areas. That in the 
south includes the parishes of Lambeth and St. 
George the Martyr, Southwark, and the district of 
the Wandsworth district Board of Works. During 
the first two years the streets to be opened are 
confined to the main roads, such as Waterloo-road, 
York-road, Westminster Bridge-road, Brixton-road, 
and Kennington-road, Borough-road, London-road, 
Blackfriars-road, East Hill, West Hill, Upper 
Richmond-road, and Putney High-street. In the 
north of London the same company, in conjunction 
with the Brush Electrical Engineering Company, 
Limited, seek to supply the parishes of St. Mary, 
Islington, St. James and St. John, Clerkenwell, 
and St. Luke, Old-street, and the district of the 
Board of Works for the Holborn district. They 
also desire to repeal the Clerkenwell Electric 
Lighting Order, 1891, and the St. Luke Electric 
Lighting Order, 1891, granted to the Brush Com- 
pany, in respect of the parishes of St. James and 
St. John, Clerkenwell, and of St. Luke, Middlesex, 
respectively. The compulsory area includes City- 
road, High-street, Upper-street, Highbury-place, 
Highbury New Park, St. Paul’s-road, Holloway- 
road, Camden-road, Caledonian-road, Goswell-road, 
City-road, Old-street, Finsbury-square and Fins- 
bury Pavement, High Holborn, Gray’s Inn-road, 
Hatton Garden, and Farringdon-road. The parish 
of St. Mary, Islington, should be well lighted, for 
another firm, Messrs. Sharp and Kent, are also 
seeking a provisional order to enable them to com- 
mence operations thereon in many of the streets 
scheduled by the County of London Company. 

The Camberwell and Islington Electric Light 
and Power Supply, Limited, seek for powers in 
the parishes of St. Olave and St. Saviour, St. 
George the Martyr, Southwark, Newington and 
Lambeth. The compulsory area includes the prin- 
cipal thoroughfares from Tooley-street to West- 
minster Bridge-road, and from Southwark-street 
to Camberwell Green and Brixton. In North 
London the same company seek to supply electric 
energy within the district of the Hackney District 
Board of Works, and in the parishes of St. Luke 
and Clerkenwell. The compulsory area includes 
more or less of the lengths of Mare-street, Church- 
street, Kingsland-road, High-street, City-road, 
Finsbury-square, Pentonville-road, Caledonian- 
road, Liverpool-road, High-street, and St. John- 
street-road. 

In West London, the Putney and Hammer- 
smith Electric Light and Power Supply, Limited, 
are seeking powers covering an area from Ravens- 
court Park, Hammersmith, to Streatham Hill 
Railway Station. 

The Brighton and Hove Electric Light Company, 
Limited, seek powers in the municipal borough of 
Brighton, and the parish of Preston, excepting 
that portion of the borough of Brighton that lies 
between the eastern side of Old Steine on the east, 
the western boundary of the borough on the west, 
the southern boundary of the borough on the 
south, and Montpelier-terrace, Upper North-street, 
and Church-street on the north. At Oxford it is 
sought to transfer from the Electric Installation 
and Maintenance Company, Limited, to the Oxford 
Electric Company, Limited, the provisional order 
obtained and confirmed last year. Application is 
being made to light Middlesbrough by the Mid- 
dlesbrough Electricity Supply Company, Limited. 
A company is also seeking to light Fareham. 

The list of deep-tunnel railways to be made in 
the metropolis, which we gave last week, is com- 
pleted by an extension sought by the Central 
London Railway, which secured its Act last session. 
This extension will commence at the junction of 
Mansion House-street and Queen Victoria-street, 
and end under Liverpool-street station. It will 
render useless the part of the original railway 
which lies eastward of its termination, and that is 
therefore to be abandoned. By this alteration the 
Central London Railway will be brought into com- 
munication with the terminal stations of the Great 
Eastern Railway, and the North London Railway, 
and will thus have an immense amount of traflic de- 
livered to it. We regard the extension as most 
important both for the railway and the public. It 
will be great pity if Parliament does not insist on 
the deep-tunnel railways being so arranged as to 
form extensions of the main lines, and thus aid 
in relieving the streets from the immense numbers 
of omnibuses which now block them. They should 
also be all constructed on the same design, so that 
eventually they may be able to exchange traffic. 





It is possible that they may not conform to the 
City and South London Railway pattern, for that 
is confessedly cramped in its dimensions ; but for 
the future a standard size of tunnel should be de- 
termined on that will admit the rolling stock of all 
the lines that may be made. The time may come 
when the omnibus type of traflic now contemplated 
may give way to a comprehensive system, in which 
trains from a great central station will run to all 
parts of London. It must be remembered that 
there will be no extra expense involved in 
duplicating a deep-tunnel railway when the traffic 
justifies the outlay. To double the Metropolitan 
railways would cost a fabulous amount, since 
property has been built right up to the edge, while 
much of the retaining walls and stations would 
have to be pulled down. But a second pair of 
tubes can be placed directly under the first pair, 
and served for the same stations ; and in this way 
there is no practical limit to the extension of 
the deep-tunnel railway system. 

The Liverpool Overhead Railway Company are 
promoting an Act to extend their enterprise very 
considerably. They propose a northern extension 
commencing in the borough of Bootle at the end 
of the present railway, and terminating at Fort- 
road, Sefton. Also a southern extension, com- 
mencing in Sefton-street, near Harrington Dock, 
and terminating near Ullet-road and Lodge-lane. 
This railway will be for the greater part under- 
ground. 

The Great Western Railway Company has a very 
long programme, but it is filled with matters of 
slight engineering interest. A short railway is to 
be made commencing in the parish of Shirehamp- 
ton, in Gloucestershire, and terminating in the 
parish of Henbury. A junction line is also to be 
made in Taunton, St. James, between two parts of 
the Bristol and Exeter Railway. A very large 
number of widenings are to be made, involving the 
stopping of roads, streets, and footpaths. An 
amalgamation scheme contemplates the union of 
the Calne Valley Railway, the Oldbury Railway, 
the Newent Railway, the Ross and Ledbury Rail- 
way, the Wellington and Severn Junction Railway 
into one undertaking under the Great Western 
Railway Company. The East Usk Railway Com- 
pany is to be absorbed by the Great Western ; 
while the Ludlow and Clee Hill Railway Company 
is to be vested in the Great Western, or in the 
London and North-Western Railway Company, or 
both of them. 

The project which was dubbed by the public the 
Watkin Tower makes its appearance in a Bill of 
the Metropolitan Railway Company, in which agree- 
ments between the Railway Company, the Tower 
Company, Limited, and the Metropolitan Tower 
Construction Company, are referred to. It is pro- 
posed to obtain powers for the completion of so 
much of the Aylesbury and. Rickmansworth line 
as lies bet-veen the authorised point of commence- 
ment of such railway, and the point of junction 
therewith of the Company’s Chesham Branch Rail- 
way, except so much of the first-mentioned railway 
as was by the Act of 1885 authorised to be aban- 
doned. 

A company is to be formed to construct the 
North Sunderland Railway. It will be in two 
parts ; the first will commence at Ellingham on the 
highway from Chathill to North Sunderland, and 
will pass through Ellingham, Fleetham, Bamburgh, 
Swinhoe, North Sunderland, and Sea Houses to the 
parish of Bamburgh. The second will commence 
in the parish of Ellingham, by a junction with the 
North-Eastern Railway near Chathill Station, and 
will join the first railway in the parish of Bam- 
burgh. 

In Yorkshire new railways are to be constructed 
from Barnsley through Swinton to Maltby. Nos. 
1 to5 commence with a junction with the Barnsley 
branch of the Lancashire and Yorkshire Railway, 
and running through Wath-upon-Deane, Swinton, 
and Denaby, terminate in Maltby with a junction 
with the authorised line of the Rotherham, Blyth, 
and Sutton Railway. No. 6 is wholly in the town- 
ship of Barnsley, and connects No. 2 with the 
Manchester, Sheftield, and Lincolnshire Railway. 
No. 7 joins No. 2 to the Midland Railway. No. 8 
isin Darfield ; it connects No. 2 to the Manchester, 
Sheftiell, and Lincolnshire line, near Christ's 
Church. No. 9 is in Wath-upon-Deane and joins 
No. 3 to, the Manchester, Sheffield, and Lincoln- 
shire Railway. No. 10 is in Swinton and_joins 
No. 3to the Midland line. No. 11 joins No. 5 
and the Midland. No. 12 commences in Denaby 
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and terminates in Swinton with a junction with 
the Manchester, Sheffield, and Lincolnshire Rail- 
way. These railways will pass through Barnsley, 
Silkstone, Royston, Monk Bretton, Ardsley, Dar- 
field, Worsborough, Wombwell, Billingley, Bolton- 
upon-Dearne, Brampton, Bierlow, Wath-upon- 
Dearne, Adwick-upon- Dearne, Swinton, Mex- 
borough, Denaby, Hooton Roberts, Thrybergh, 
Ravenfield, Conisbrough, Braithwell, Bramley, 
Stainton-cum-Hellaby, Stainton, Carr, Laughten- 
en-le-Morthen, Maltby, and Hooton Levitt. 

A short railway is to be made from near Stanhope 
Station on the Wear Valley branch of the North- 
Eastern system to St. John’s Chapel. In Cornwall 
a railway is to start from the line of the Liskeard and 
Looe Union Canal Company, and is to run through 
Liskeard, ending on the main road from Liskeard 
to Duloe, at the Cornwall Railway. The Rhondda 
and Swansea Bay Railway Company are placing an 
extensive project before Parliament, comprising 
both main and junction lines. The main railway 
will start at Raglan, and running through Briton 
Ferry and Cadoxton-juxta-Neath, will terminate 
in Neath near the Guer Bridge. A branch from 
near the Dynevor wharves will end in the hamlet 
of Coed-y-ffrane with a junction with the authorised 
(1886) Rhondda and Swansea Biy Railway. There 
will also be nine junction railways making con- 
nections with the Briton Ferry Dock Railway, the 
Great Western Railway, the South Wales Mineral 
Railway, the Swansea and Neath Railway, and the 
railway of the Swansea Harbour Trustees. The 
Bill also includes the improvement of the Neath 
Canal, and a railway connecting it to the new 
system. 

In the neighbourhood of London a branch is to 
be carried from the London, Brighton, and South 
Coast Railway, near Ewell to Banstead, passing 
through Ewell, Banstead, Epsom, and Walton-on- 
the-Hill. This line is to be constructed by a new 
company. A new railway giving access to Epping 
Forest will commence in Beech-street, St. Giles, 
and will run through Hackney to Walthamstow, 
when it will join the Cambridge line of the Great 
Eastern Railway. A branch line will diverge at 
Upper Clapton-road, and will run to Waltham 
Abbey. We notice that it is proposed to take 
certain common lands adjoining roads in the 
parishes of Chingford and Waltham Abbey, reputed 
to form part of Epping Forest, the actual amount 
being 1 acre 1 rood 12 perches. Unfortunately 
when a railway has once established itself on a 
common its necessities always seem to require that 
it shall take more and more of the land, until the 
once quiet spot becomes a coal yard or a goods 
depot. 

Under the title of the South Leeds Junction 
Railway, lines are to be constructed from the East 
and West Yorkshire Union Railways at Rothwell 
to Leeds, passing through Oulton, Rothwell Haigh, 
and Hunslet. The tourist traffic of North Wales 
is to be carried still farther into the heart of the 
country by the projected Portmadoc, Beddgelert, 
and Rhyd-ddu Railways, which will commence in 
the parish of Llanfrothen, with a junction with the 
Portmadoc, Croesor, and Beddgelert Tram Rail- 
way Company, and will terminate at the Rhyd-ddu 
Station of the North Wales Narrow Gauge Railway. 

As we previously hinted the fate of many of these 
Bills hinges on the exigencies of political party 
warfare. A dissolution of Parliament is among the 
possibilities of next spring, and if it occurs the 
time spent in the elections, and in the re-election of 
members who take office under the Crown, will 
make such inroads into the session that there will 
be very little time available for private business, 
unless the new House, in its early enthusiasm, 
decide on a long autumn sitting. 





NAVAL v. MERCANTILE ENGINEERS. 

GREAT difficulty is experienced in inducing young 
men to enter into competition for situations as 
engineers inthe Royal Navy. This cannot be due 
to any diminution in the popular favour with which 
the profession is regarded, for no such paucity of 
candidates for service in the mercantile marine is 
experienced. Nor can it be due to barriers, un- 
surmountable except by the sons of the rich classes 
—a favourite argument—for lately restrictions have 
been minimised. Formerly embryo naval engi- 
neers required to enter a Government training 
college at sixteen years of age, complying the 
the while with certain monetary conditions which 





need not be specified ; but recently the Admiralty 
offered a number of vacancies, the examinations 
being open to candidates who had served ap- 
prenticeship in a large private engineering work 
and had attended an approved technical col- 
lege.* Yet the number of applicants was but two 
for 27 vacancies, and at the same time there were 
but 53 candidates for 42 vacancies in Keyham 
Training College, and only a small proportion 
passed the examination. We are not prepared 
to admit that the cause is to be found either in a 
want of patriotism, or in the existence of cowardli- 
ness. The possibilities of a naval war are not so 
very great that they enter into the calculation. 
We fancy rather that the true cause has reference 
to remuneration, and perhaps also to the omni- 
potence of the Admiralty on all questions, includ- 
ing that of resignation. It may be declared sordid 
to put wages in the balance against patriotism ; but 
in this very practical age there is little room for 
poetic sentiment. It does not pay. 

We, therefore, turn in this spirit to a considera- 
tion of the remuneration paid engineers in mer- 
chant and naval steamers. There need be no 
excuse made for reviewing the question, for any 
data which helps one to arrive at a decision as to 
which profession offers the best inducements must 
be valuable. From time to time the position of 
Navy engineers has been discussed in our columns, 
and on this occasion we shall deal only with the 
wages question, referring our readers totwo previous 
articles for general consideration.t In reviewing 
the claims of both services, however, many inci- 
dental points must be considered. The social posi- 
tion of a Navy engineer is regarded by the world 
as higher than that of the average mercantile engi- 
neer, notwithstanding that a junior lieutenant is 
ranked higher than even a long-service engineer, 
and has therefore preference in many matters. 
The absurd distinction made between engineering 
and other naval officers is, at least, humiliating, 
and must tend, apart altogether from remunera- 
tion, to induce well-bred young men to seek service 
in the merchantmen. On this point a letter in 
ENGINEERING, vol. xlix., page 631, is worth perusal 
by those considering the claims of certain profes- 
sions. In our last volume, too, there are anumber 
of letters discussing the general question. It is 
impossible to reckon the monetary value of a 
pension in any comparison between the two ser- 
vices, and in like manner it is difficult to gauge 
the relative chances of promotion. We do not 
care to enter into the complex question of fa- 
vouritism or of luck in either department, but 
certainly a brilliant and well-doing young man has 
a good chance in the Navy, for from Keyham he 
may be sent to Greenwich, where, while ranking 
for salary, he has all the advantage obtainable 
through attending a first-class technical school. 
Added to this is the practical training after- 
wards got, so that he becomes thoroughly ac- 
quainted with all the principles of design, con- 
struction, and working of the modern marine 
engine both from the theoretical and practical 
standpoint. Such men, if they do not find advance- 
ment sufficiently quick, have opportunities of pick- 
ing up good positions in the mercantile navy, for 
the large steamship companies are ready to have 
such experienced and capable men. Of course this 
is the bright side of the shield. It has another 
side, and in the Navy, as elsewhere, merit does not 
always secure the help of that luck which is sup- 
posed to play a part in promotion. Where advance- 
ment is sure, although slow, there are grand oppor- 
tunities for the exercise of that contentment which 
is so much praised, but which often breeds less 
commendable traits of character. The whole 
system also tends to conservatism. 

In private concerns we question if the oppor- 
tunities of gaining such a thorough and advanced 
engineering education are so great, or that they 
are within the reach of all classes. Now that tech- 
nical education is securing the financial help of the 
State the chances become brighter, and employers, 
taking a more liberal interpretation of their duties, 
are encouraging ability where it discovers itself in a 
lad whether of rich or poor parentage. As evidence, 
we might mention the scheme of the Messrs. Denny, 
of Dumbarton, who present for competition 
amongst the lads of the town scholarships which 
enable them to attend the naval architecture or 
engineering classes at Glasgow University, and in 
* See ENGINEERING, vol. li., page 467. 
+ Ibid., vol. xlvi., page 557, and vol, xlvii., page 38. 





vacation to work as wage-earning apprentices in the 
various departments of the firm’s large works, the 
time spent in class and at the bench being included 
in the period of apprenticeship. This is worthy of 
imitation and must necessarily add to the pro- 
fession well-educated engineers who are armed 
with advantages which help to promotion. The 
‘*plums” in the mercantile marine are bigger 
and more numerous than in the Navy, but it is 
evidence of the truth of what we have said that 
several of these fall to the lot of the Navy officer. 
Besides, it is a matter of opinion whether luck does 
not play a greater part in advancement in the mer- 
chant service than in the Navy. We do not think 
there is so much nepotism or favouritism in the 
Navy as some people would have us believe. These 
considerations should be borne in mind in discus- 
sing the relative remuneration. 

The Table appended gives the wages which may 
be earned by engineers in the Navy at certain 
ages, and alongside are the positions which would 

Comparison of Salaries of Engineers. 
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| Naval Engineers. Merchant Steamer Engineers. 








Age. id mete = 
| j 
Title. | Salary. | Position. Salary 
£ | £ 
21 Assistant! 109 Third engineer of vessels 103 
engineer between 1500 and 2000 
tons 
22 to 26 Ditto 137 Second engineer of 134 
vessels between 1500 
and 2000 tons 
27 ,, 29 Engineer 164 Second engineer of 153 
vessels of over 2000 
tons 
‘ . First engineer of cargo 202 
30 32 ~=—Ditto 182 . Wy 
33 is 35. Ditto 900 { — of over 2000 
36 ,, 39, Chief (255 to 274 First engineer of pas- 390 


engineer senger steamer over 
2000 tons 
40 ,, 55 Fleet », 400 Chief engineer of liner about 500 
| 


engineer 
| 
have to be occupied to earn a salary corresponding 
to that paid in the Navy at the same age. These 
salaries can very easily be earned even with the 
training given to a mechanic, and we would be 
surprised to learn that the great majority of mer- 
chant steamer engineers are not at the ages stated 
earning a salary considerably above those given 
in the Table. Besides, the naval engineer has ex- 
penses for uniform, &c., which materially decrease 
his wage relative to the merchant steamer engi- 
neer. The figures for the latter are made up 
from official reports and give the averages paid 
to the men in the different classes in the British 
mercantile marine, so that the basis of comparison 
favours the Navy. In the case of first engineers of 
vessels over 2000 tons the salaries of such officers 
who have over 3001. have not been included, which 
materially affects the mean result stated. But the 
figures in any case are interesting, showing that 
even with the training of a mechanic and a little 
extra coaching for examinations the merchant 
marine engineer can rise to a position where the 
salary will be equal to, we might say greater than, 
that paid the engineer in the Navy, who is pro- 
bably more highly trained, although not more ex- 
perienced. But there is the pension to weigh in 
the balance. 

The assistant-engineer in the Navy may be said to 
bear the same relation to the chief as does the third 
to the first in the merchant marine, while the engi- 
neer occupies the intermediate position. It is in- 
teresting therefore to note that the assistant gets 
53.5 per cent. the salary of the chief, while in 
vessels over 2000 tons in the merchant marine the 
percentage is practically the same. In the Navy 
the engineer has 73 per cent. the salary of the chief, 
and in the mercantile marine the second has 72.5 
per cent. of the wage of the first. It is interesting 
also to glance at the relationship of the various 
grades in vessels of different sizes in the mercantile 
fleet. In small vessels in the merchant service 
under 500 tons a great change has been made in 
recent years. Forty years ago two engineers were 
sufficient, and the second had 144s. a month, while 
the first had but. 224s., so that the former had 
64 per cent. of the salary of the latter. Now there 
is a third, who gets 157s., rather more than the 
second of old, the second now getting 189s., and the 
first 282s. 10d. The third has therefore 55.5 per 
cent., and the second 66.7 per cent., the salary of 
the chief. The proportions in vessels of various 
sizes vary very much. They are given in the follow- 


ing Table ; 
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Percentage of Second and Third Engineers’ Salaries to |cularly objectionable in London. Mists were| Diseases of the respiratory organs have been 
First. frequent and hoarfrosts occasional in the mornings. | prevalent and progressively increasing, and the 

Fite tao ; | The mean pressure and temperature of the atmo- | metropolitan death rate has risen above 20. 

eas First. Per) gooond. | Third. | Sphere at extreme positions of the British Islands,} At Greenwich Observatory the barometer at 
— to which the Isle of Man is central, were as given | 159 ft. above sea level, read at 8 p.m., 10th, 29.29; 
s. d. | percent. | percent. | below. at 11.30 a.m., 11th, 28.31; a fall of 0.98 in. in 153 
ee ene eae ee ST at 7-4) ee The distribution of rain, in frequency and quan-| hours ; at 9 p.m., 11th, 29.06 in., a rise of 0.75 in. 
” 3500 °. 90007 | 336 4 66.4 BL tity, may be inferred from the following results: |in 9 hours. At 1.30 p.m., when the gale suddenly 
Over 2000tons «w= ww 2S «| B53 72.5 53 i increased in fury, for a period of about 7 minutes, 
hi ame esau Rainy Days. | Amount, |, Difference the recorded wind velocity was at the rate of 
In vessels under 1000 tons and between 1500 and d : * |from Normal./50 miles an hour, and the pressure anemometer 
2000 tons, the first engineering ofticer now gets a in: registered 31.5 lb. on the square foot as the maxi- 
relatively more than he did forty years ago, but in| Sumburgh . 24 3.86 0.30 less | mum force of the wind. These extremes are to be 
the other two grades the reverse is the case. Ae = Pi * taken with reservation, for, as the Shipping Gazette 
We come now to consider the course of wages, | Yarmouth 23 1.82 1.24 | of the 12th remarked, ‘‘ The instrumental registra- 


and this is not very satisfactory so far as engineers | _ 


are concerned. While the engineers in vessels 
under 500 tons have higher wages now than they 
ever had, there is a decrease in the remunera- 
tion paid in the case of other vessels. In vessels 
under 2000 tons wages have fluctuated very much, 
attaining their maximum about ten years ago. 
Following the drop then, there has been a recovery ; 
but the whole of the loss has not been regained, and 
compared with forty years ago there is a decrease 
all round. In the case of vessels between 500 and 
1000 tons, this decrease on forty years is equal to 
6.3 per cent. in first, 9.7 per cent. in second, and 
15.3 per cent. in third-class engineers. It is more 
marked in vessels of 1000 and under 1500 tons, the 
percentage of decrease being 12.7, 7.1, and 21.5 per 
cent. respectively. The salaries of engineers again 
in the vessels ranging from 1500 to 2000 tons are 
less now by a fourth or fifth than in 1850. There 
is not the same falling off in the wages of engineers 
in larger vessels, notwithstanding, too, that there 
has not been any recovery in recent years. The 
first engineers have 19.3 per cent. less than 
forty-five years ago; second, 8.9 percent. ; and 
third 14.6 per cent. less. In our next Table we 
give the amount of wages paid the respective classes 
in the various grades of steamers and alongside the 
percentage of Sandie in ten years. It is remark- 
able that the decreases are largest on the larger 
steamers, and that in nearly all cases the second 
and third officers have suffered most. There has 
been a substantial increase all along the line in the 
wages of stokers, and we have therefore included 
the figures for these. It is noteworthy that the 
stokers in the larger steamers have less than those 
in the smaller vessels. 


Salaries of Engineers, &c., and Percentage of Decrease in 





Ten Years. 

Vessels ) 500 and 1060 and | 1500and | 2000 Tons, 
between f§ **| 1000 Tons. | 1500 Tons. 2000 Tons. | &e, 
First engineer | | 

perannum | 1781. 10s. 1891, | 201. 128. | 2020. 3s. 
Decrease in 10 | 

years -.| 4.4 p.o. 3.08 p.c. ine. 1.98 p.c. 5 p.c. 
Second engi- | | 

neer, per an- | 

num -.| 1282. 88. 134. =| = 1340. 1531, 
Decrease in 1¢ | 

years 5.1 p.c. 4.6 p.c. 7.4p.c. | 117 p.e. 
Third — engi- | 

necr, per an- 

num ..| 86l. 11s. 941, 14s. 1027. 188. | 1122. 14s, 
Decrease in 1 | 

years ° 7.8 p.c. 3.15 p.c. 12.9p.c. | 16.5 p.c. 
Leading _ fire- | 

men ..| 621. 158. 641. 14s. | 631. 4s. 631. 9s. 
Increase in 10 | | 

years os - 29.5 p.c. | 25.7 p.c. 12.2 p.c. 
Ordinary fire- | | 

men ..| 650. 4s. 56. 108. | 561. 38. | 560. 8s. 
{ncrease in 10 | 

years 28.5 p.c. 28.2p.c. | 16.4 p.c. 91. 8s. 








The figures regarding the salaries of engineers in 
the merchant service are taken from a Board of 
Trade return by Mr. H. G. Calcraft, which is a 
guarantee of their accuracy. 





THE WEATHER OF NOVEMBER, 1891. 

Tue weather of November has been seasonable, 
if anything rather mild, damp, quiet, though 
stormy at times. The storms were very destruc- 
tive, and the rains caused floods in places. There 
was but little fog. Only on the 8th was fog parti- 
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: | Mean A 
Mean Difference Difference 
Position’ | pressure. | from Normal. =r from Normal. 
i 
in. in. deg. deg. 
North 2! 29.67 below 0.10 44 above 2 
South --| 20.84 oo «so aD 48 »» 1 
West... | ee oe 45 nil 
East -.| 20.86 » sn 44 Pm 
Central ../ 29.79 | os OO | 45 above 1 








The daily general directions of the winds over 
these islands, taken as of equal force, and with 
estimated force, give a resultant from S.W., which 
agrees with that indicated by the mean distribution 
of atmospherical pressure. The mean temperature 
was about 1 deg. above the normal, the rainfall 
slightly less than the normal, except on the 
east of England, where the deficiency was consider- 
able, though many days were rainy. On the 9th 
0.96 in. of rain was measured at Holyhead ; 11th, 
1.03 at Holyhead, 1.01 at Hurstcastle, 1.10 at 
Roche’s Point. The estimated mean temperature 
at 8 a.m. for the entire area of the British Islands 
was 47 deg. on the 2nd, 43 deg. on the 7th, 46 deg. 
on the 11th ; it fluctuated between that and 42 deg. 
until the 19th, when it attained 49.5 deg., and 
declined to 37.5 deg. by the 27th. At 8 A.M. on 
the 8th, while the temperature at Roche’s Point was 
50 deg., at Loughborough it was only 27 deg. ; on 
the 18th, Scilly being 54 deg., Nairn was 30 deg. ; 
on the 30th, Roche’s Point 47 deg., Loughborough 
27 deg. The highest temperature, 59 deg., was 
reported at Llandudno on the 19th; the lowest, 
16 deg., at Braemar on the 25th. The greatest 
atmospherical pressure, 30.7 in., occurred on the 
5th ; the least, 28.3 in., on the 11th. Reckoning 
by the weather notations fine days varied between 
7 in the central and 4 in the east; overcast days 
between 19 in the east and 9 in the south district. 
These results would indicate more sunshine in the 
south and central districts than elsewhere. During 
the first week no sunshine was registered in north- 
east England, while Jersey had 66 per cent. This 
was an anti-cyclonic period of quiet, dry weather, 
interspersed with haze, fog, and overcast skies. A 
rough, unsettled, rainy period succeeded till the 
13th. The weather thence continued rainy and 
variable, with light to moderate winds till the 27th. 
Next day was stormy. The month had an unusual 
prevalence of light winds, but was not wanting in 
potent storms. The 9th, Lord Mayor’s Day, was 
rainy all over south-east England. At 6 p.M., 
on the 10th, indication of a cyclonic disturbance 
appeared in latitude 49 deg. N., longitude 11 deg. 
W. At 8 a.m., 11th, its centre was at Pem- 
broke, barometer 28.36. At 6 p.m. it had got 
to Shields, 28.31. At 8 a.m., 12th, it was 28.50 
off the Orkneys, and apparently died out off the 
coast of Norway. This storm passed rapidly across 
the kingdom. Its influence extended over western 
Europe, and was very destructive to life and pro- 
perty. The Benvenue, large sailing ship, having 
left London on the previous day, was wrecked off 
Sandgate. On the morning of the 12th, the reports 
indicated another disturbance advancing from west- 
ward ; at 2 p.m. it was still in progress; by 6 P.M. 
the barometer at the south-west of Ireland had 
fallen to28.4in. Next morning, however, all signs 
of it had disappeared from the chart. It must have 
retrograded to the Atlantic. ‘‘ Such sudden 
changes, said the Times, ‘‘are byno means unknown 
to meteorologists, but there is no recognised indi- 
cation of their advent.’”’ The disturbance of the 
28th took a north-easterly course from the north- 
west of Ireland to the Shetlands. By the 18th the 
large rainfalls of the past few days in Dorset had 
had a disastrous effect for the agriculturists, 
Thousands of acres of pasture were under water. 
In some places the roads were impassable, the 
rivers Stour and Frome having overflowed their 
banks. During the four weeks ending the 28th, 
the duration of bright sunshine, estimated in per- 
centage of its ible amount, was for the United 
Kingdom 19, Channel Isles 37, south Ireland 25, 
north Ireland, south-west and south England 22, 
east Scotland 18, east England 17, west Scotland 
15, north Scotland and central England 14, north- 
east England 12, north-west England 11. 





tion of wind force is at present so unsatisfactory 
that very little reliance can be placed on the 
records, and it is by no means certain that winds of 
equal force would be registered as equal. There is 
scarely an anemometer in the whole of the United 
Kingdom that is capable of registering the violence 
of a gust wind, and yet after all this is precisely 
what is most required. Upto the present time the 
subject of actual wind force has been utterly 
neglected, so far as making any attempt of obtain- 
ing an accurate record is concerned, and no country 
is at present able to compete with the difficulty. 
The sailor’s estimation by Beaufort’s notation, or 
the equivalent terms of a light breeze to a hurri- 
cane, is unquestionably after all of a higher value 
than the record of such imperfect instruments as at 
present exist ; but we cannot help thinking that 
the engineering skill is equal to devising a satis- 
factory instrument if proper attention is given to 
the subject.” 





RIVETED JOINTS. 

THE diagrams accompanying this article are in- 
tended to facilitate the operation of obtaining the cal- 
culated percentage of strength of riveted joints of 
boilers, or other riveted structures. They are based 
upon the formula of the Board of Trade, as set 
forth in their ‘‘ Regulations and Suggestions for the 
use of Surveyors,” &c., and of Lloyd’s Register as 
per their ‘‘ Rules for the Survey and Construction of 
Engines and Boilers of Steamships.” The calcula- 
tion of the percentage of strength of a riveted 
joint by the formula of either the Board of Trade, 
or of Lloyd’s Register, is an arithmetical operation 
requiring considerable time and care to obtain a 
correct result, which result can only be considered 
reliable after careful checking. By the use of 
these diagrams, however, the percentages can 
be obtained without any calculation whatever, 
beyond a multiplication which is almost invariably 
merely mental. The danger of error is therefore 
very slight, and the time necessary for the opera- 
tion limited, as compared with the full calculation 
by either of the formule referred to. 

The diagrams, it will be observed, consist of two 
sets of curves, carefully drawn through plotted 

oints obtained by several hundred separate calcu- 
ie. From the upper set can be obtained the 
percentage of remaining plate section between the 
rivets of a joint as compared with the solid plate ; 
and from the other the percentage of strength of 
the rivets in a joint to resist shearing as com- 
pared with the solid plate to resist a tensile strain. 
The lower result obtained is of course the per- 
centage of strength of joint to be used in any fur- 
ther calculation; such as the safe working, or 
rupturing pressure of a structure. The formula 
for obtaining the first of these percentages—1.e. 
the percentage of remaining plate section—by 
both the Board of Trade and Lloyd’s Rules 


is: © _ x 100= percentage of strength of plate; 
where P=pitch of rivets in inches, and D=dia- 
meter of rivets in inches. To obtain the same 
result from the diagram, all that is necessary is to 
find the pitch along either the bottom or top of the 
upper set of curves, follow the vertical line at this 
place until the curve of rivet diameter is reached, 
then follow the horizontal line to the extreme left, 
where the percentage can be read from the vertical 
scale. 

The formula for calculating the percentage of 
strength of rivets is more ——— By the 
Board of Trade rules it is: Px 7 * 100 = per- 
centage of strength of rivets, when plates and 
rivets are both of iron; where N =number of rivets 
in one pitch, A=area of each rivet, P=greatest 
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pitch of rivets in inches, and T=thickness of plates | Should the rivets be in double shear it is necessary | 





in inches. In the case of steel plates with steel to multiply the result by 1.75. | 
: NxAx23 At the bottom of the diagram for rivet percent- 
ivets, the formula becomes PxT x98 * 100; and ages it will be noted that four scales only are pro- 


vided, viz., for one, two, three, and four rivets in 
00, one pitch respectively. Should, however, the 
joint to be calculated have five, or more, rivets in 
one pitch, the percentage can be obtained—in the 


NxAx8 


PxTx13 
By Lloyd’s rules the formula for iron plates and 





for steel plates with iron rivets 
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DIAGRAMS For CALCULATING 
PER-CENTAGE of STRENGTH oF 
RIVETED JOINTS 
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P. Createst pitch of rivets in inches 
D= Diameter of rivets 

A = Area of rivets 

N = Number of rivets in one pitch 

T = Thickness of plates in inches 
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enable them to be of greater service for office use, 
or when great exactness is required. Confusion 
and possible mistakes in their use can be reduced 
to a minimum if the operator holds the edge of 
a piece of paper along the line he is following ; 
or better still, if the scales to the left of the 
diagrams are marked upon portable pieces of card, 
or other suitable material, which can be applied to 


Fig. 1. 


Curves of per-centage of strength of plate at 
joint as compared with solid plate. 


From greatest pitch of rivets in inches at bottom or top 


of diagram, follow vertical line until curve of diameter of rivets 's 
reached, then follow horizontal line to extreme left, where per-centaac 
of strength of plate can be read on the vertical scale. 
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Where the rivets are in double IVE 1" PIT 
shear, multiply the above results ' s..6 T 
= 7 Tar PIT 

Fou RIVET iN NE PIT 

9900 aay a once Greatest pitch of rivets in inches multiplied by 


A 


iron rivets, with punched holes, is — ‘case of five rivets—by taking out first the per- 


centage for three rivets in one pitch, then that for 
holes two rivets in one pitch, and adding the results 
NxA__ together; or, in the case of six rivets, by finding 
Px” \the percentage for three rivets in one pitch and 

doubling the result ; and so on in like manner for 


x 100; for 


iron plates and iron rivets with drilled 
NxA 


~ x 90; for steel plates and steel rivets 
PxT 





85 ; and for steel plates and iron rivets ake x70. any greater number of rivets in one pitch. Another | 
x 


‘method, which is perhaps quicker and simpler, is 
Where the rivets are in double shear the results to divide the number obtained in the first operation 
obtained by these formulz require to be increased ,—the greatest pitch of rivets in inches multiplied 
1.75 times. To obtain the results of any of the by the thickness of plates in sixteenths—by the 
above described formulee by means of the dia-|number of rivets in one pitch in the joint to be 
grams, it is necessary to proceed as follows: Mul- calculated, and then to work from the number so 
tiply the greatest pitch of rivets in inches by the obtained, on the scale for one rivet in one pitch at 
thickness of the plates in sixteenths—in most cases | the foot of the diagram. 
merely a mental calculation—find the number so| It will be observed that the diagrams have a 
obtained on the scale, at the bottom of the lower | scope extending from about ,',in. to 14in. thick- 
diagram, suited to the number of rivets in one/| ness of plates, from about lin. to 8} in. pitch of 
pitch in the joint to be calculated; from this rivets, and from fin. to 14 in. diameter of rivets. 
number follow the vertical line till the curve of} It is thought by the designer that these diagrams 
rivet diameter is reached ; then from this place | will be found of great assistance to designers and 
follow the horizontal line to the left, where the |draughtsmen, and to surveyors and inspectors of 
percentage can be read from the vertical scale boilers and other rivetted structures. The dia- 
suited to the type of joint under consideration. | grams can, of course, be considerably enlarged to 


Curves of per-centage of strength of rivets 
at joint as comparéd with solid plate 


Greatest pitch of rivets in inches 










Fig. 2. 

“ 

TO USE DIAGRAM. Multiply greatest pitch of rivets 

—— mm inches, by thickness of plate in sixteenths, find ths 
number on scale, suited to design of joint, at bottom 
of diagram; follow vertical line at this piace untl 
curve of rivet diameter 1s reached then follow 
horizontal line to left where rivet percentage 
can be read on one of vertical scales 
according to type of joint . 






HW 


thickness of plates in sixteenths. 


| the vertical line to be followed. The height of the 


curve of rivet diameter, and the corresponding 
percentage on the scale, can then be noted without 
fear of error. 





PRACTICAL PRIME COST. 


THE present-day conditions of the engineering 
and manufacturing trades, as regards keenness of 
competition and consequent narrowness of profit, 
render this subject of an increased importance. 

Up to within say twenty years since, manufac- 
turing engineering—speaking generally—existed 
under conditions very different to those of the pre- 
sent day. Demand in most branches was often 
above supply, and prices consequent upon compe- 
tition being anything than severe, ruled very much 
above those of our own time ; and in the cases of 
most of the specialities of those days, fancy prices 
were more common than now. Profits were larger 
correspondingly, and fortunes were accumulated in 





|a@ comparatively short time ; and, as compared with 
\the present day, with nothing like the energy and 
| originality which are necessary now. Under such 
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conditions it will be readily understood why prime 
cost should not have been so indispensable as is 
the cise at the present time. Selling prices 
could generally be fixed at figures leaving good 
margins, and a ‘‘ rough-and-ready” cost of a certain 
article ur piece of work, upon which could gene- 
rally be fixed a fancy profit, with a liberal contin- 
gency allowance, was as a rule found all that was 
required, 

Under these circumstances the theory of prime 
cost was practically undeveloped ; the need for 
absolute accuracy not being anything like so press- 
ing as is the case in these competitive times. It is 
during the past fifteen or twenty years that prime 
costing has been developed to the elaborate systems 
in operation in many of our large and well-managed 
firms ; and so perfect are the systems arrived at in 
many cases, that absolute confidence can be placed 
upon the results obtained ; their accuracy being 
proved and checked by the nearness of costs of 
articles manufactured in duplicate at different 
periods. 

The need of prime cost to manufacturing engi- 
neers is very evident when we consider the general 
narrowness of profits which excessive competition 
has developed ; and the pitch to which labour- 
saving tools and appliances are being brought, 
make it imperative that firms in competition with 
each other should know exactly the extent to which 
these appliances are fulfilling expectations, with 
a view to having their estimates and prices in 
accordance with such economies. The firm which 
can turn out the best article at the low cost, is the 
firm most likely to find its turnover increasing ; 
and it is a recognised fact that the most successful 
tirms are being worked upon the principles of large 
sales and moderate profits. 

In manufacturing it is then necessary to produce 
well and cheaply ; but it is also quite as necessary 
to know just how cheaply you are producing, in 
order to avoid the possibility of fixing your selling 
prices either too high or too low. Both of these 
results are to be avoided, each working to the same 
end, Loss of trade through high prices, and loss 
of capital through selling at prices below prime 
cost, generally ending in a similar manner. 

Most urgent is it that firms manufacturing a 
variety of articles, should know exactly which of 
these articles are realising profits proportionately, 
large or small, or on the other hand, which of them 
are resulting in loss. Fixed trade price lists are 
now somuch the rule for most of the work turned 
out by our engineering firms, that the importance 
of accurate prime cost is so much more en- 
hanced, that a firm finding itself unable to pro- 
duce a certain article to compete in price bearing a 
profit with other firms manufacturing under speci- 
ally favourable circumstances, would, when unable 
to effect economies in manufacture, abstain from 
pushing these particular articles, and devote its 
energies to other articles bearing profits more con- 
sistent with expectations. It must not be imagined 
that the principle of dropping the manufacture of 
these particlar non-paying articles is advocated ; but 
rather, that a firm, knowing from its prime cost 
accounts that certain goods were bearing profits too 
small, would, in selling, try and effect sales whenever 
possible of paying goods, in preference to those of a 
non-paying nature, whilst at the same time con- 
tinuing the manufacture of these non-paying 
articles to prevent the possibility of customers 
opening accounts with other firms. And it is as 
well frequently found desirable to manufacture 
these small profit goods rather than let works get 
slack, with the results attending the discharge of 
workmen it might be desirable to retain, the 
stoppage of costly plant, and the reduction of out- 
put below the minimum at which works might be 
profitably employed. 

Many engineering successes are in no small mea- 
sure due to the fact that the proprietors of these 
successful businesses have recognised the import- 
ance of always keeping busy, and always having an 
order book well ahead of the works. They would 
rather occasionally accept work at cost price, than 
allow a single slack day to occur in their works ; 
knowing that nothing is more likely to militate 
against profits than the habits foremen and 
workmen acquire when working under spasmodi- 
cally busy and slack time conditions. It should be 
the aim of manufacturers to maintain a constant 
state of activity in their works and to avoid the 
costly ‘‘ breathing times,” which are often notice- 
able in works busy one month and slack the 
next. 





Prime cost is specially needful under these 
circumstances, it being particularly required to 
know accurately the cost of work performed under 
these special conditions with a view to considering, 
as regards the future, the advisability of continuing 
or discontinuing the practice in cases where results 
may be unsatisfactory. When a firm finds itself 
overpressed with work, and compelled to turn 
away orders, it will naturally wish to refuse that 
work which bears the least profit, and encourage 
that showing best results. Prime cost accounts 
are the guides in such cases as these, and by their 
aid proprietors have often been able to keep their 
works fully employed only on work which shows 
good results. 

There is then the important side of prime cost 
as affecting the pricing of work performed to no 
fixed price list or estimate. Repairs will refer to 
this principally ; and as many firms execute repairs 
and general work to very considerable amounts, 
perfection in prime costing will be an evident 
necessity ; overcharging being as much an evil as 
the opposite course. 

In the adoption or working of a system of prime 
cost,several important leading points have to be kept 
well in view ; they are the selection of clerks and 
storekeepers, the methods of charging workmen’s 
time and material employed on the different cost 
accounts, the arrangement of a practical system of 
works orders, and the careful instruction of fore- 
men, clerks, and storekeepers in the routine de- 
tails of the system to be worked on. Unless fore- 
man and storekeeper thoroughly see through what 
it is desired to effect in a system of prime costing, 
omissions and errors are certain to be frequent, 
rendering results of questionable value. Upon the 
head prime cost clerk naturally falls the brunt of 
the responsibility, and a good man will find his 
attention constantly occupied in keeping straight 
the accounts under his charge, even when the 
system may be thoroughly good anid the works well 
organised. What results are worth when condi- 
tions are not favourable to accuracy, it would be 
hard to say ; very often they are not only hardly 
worth the paper written on, but are really seriously 
misleading when employed as the basis for esti- 
mates or price lists. 

It is well known how difficult it is to increase 
prices when the increase is required solely through 
previous prices having been too low in consequence 
of errors in prime costing ; or, on the other hand, 
the improbability of orders being obtained when 
prices may be disproportionately high to actual cost 
or worth. 

This all points to the fact that accuracy in prime 
costing is to be desired, and is in fact quite essen- 
tial to a works with any pretence to continued 
success. 

Profits are, generally speaking, too closely cut to 
allow of gross ignorance in matters of actual prime 
cost, and it can be readily understood how fortunate 
is the firm which in selling knows exactly how far 
to go without selling at a loss. 

That perfection in prime costing can be attained, 
is without doubt; but it must at the same time be 
borne in mind that a perfect prime cost system is 
not easily invented, nor when invented and adopted, 
successful. The duties of a head prime cost clerk 
should be anything than mechanical, and it is from 
this fact that really good men are comparatively 
scarce. Could prime cost accounts be arranged 
upon mechanical lines, similar to those of, say, 
ordinary book-keeping, the difficulties would be 
much fewer, and practical prime cost would be 
within easy reach of any one. But it is a fact that 
fixed rules are not nearly so applicable as in the 
other accounts of an engineer’s office. 

The general arrangement of a prime cost system 
can seon be settled upon, but that it will produce 
reliable results is another question. However good 
and complete a system, there is no doubt that its 
success in working is principally dependent upon 
the intelligence and enengy of the clerk in charge. 
The opportunities for errors are so many, and so 
easily passed, that without considerable and con- 
stant attention on his part, results arrived at are, 
as a rule, practically valueless. For these reasons, 
then, it is for manufacturers to see that their head 
cost clerk is allowed ample opportunity for general 
supervision, and is not saddled with too much 
detail work. He would in this latter case be in a 
similar position to a working foreman earning 30s. 
per week as a mechanic, and losing his employers 
many times that amount through lack of super- 
vision. 





Technical knowledge in responsible prime cost 
officials is much to be desired, and is in fact indis- 
pensable to the department’s success. The head 
of a prime cost staff should be aw fait with every 
possible detail of manufacture with which he may 
have to do; he should know the character and capa- 
bilities of the plant through the works, should be 
well up in labour-saving matters, in the technical 
character of his firm’s manufactures, in piecework, 
stores, and time-keeping departments ; should 
systematically give his attention to the market 
values of raw and other material, and be constantly 
on the lookout for the many errors and omissions 
in time and material, usual to any and every works, 
large or small. That technical knowledge is essen- 
tial is undoubted, when we take into considera- 
tion such an instance as the checking of the time 
and material accounts in connection with, say, a 
large stationary engine. Without an acquaintance 
with the technicalities of the engine, it would be 
impossible for a prime cost official to say whether 
the material and wages under his consideration, 
were wholly—or nearly so—expended on this parti- 
cular engine, and whether items had been omitted. 
By knowing what to look for in the account, he 
would be able to strike out errors, or collect omis- 
sions where the case, bringing a result at once 
reliable and of real value. A smart prime cost clerk 
can often save his employers considerable sums in 
looking after piecework accounts. A large number 
of piecework systems are in vogue, and nearly all 
of them contain opportunities for what might be 
termed ‘‘sharp practice” on the part of workmen 
in the charging of their time. It is possible in 
some cases to prevent this, but in others, where 
foremen may have large numbers of men under 
them, it is improbable that they can be _posi- 
tive that the piecework and daywork hours 
booked by their men are absolutely correct. 
Some men may be on and off piecework several 
times during a day, and there is then the oppor- 
tunity for the slipping in of half an hour here and 
half an hour there of piecework time as day- 
work. It has been found that the prime cost do- 
partment can often check practices of this descrip- 
tion very much ; and by inquiring into all doubtful 
entries coming under notice, create the impression 
among workmen that risk of exposure is run in the 
booking of time in an anything than accurate 
manner. 

For the accuracy of details much depends upon 
the foreman and storekeeper. Their instructions 
should be explicit and it should be insured that the 
theory of the system at work be thorougly under- 
stood by them. Orders for nearly the whole of the 
material used in an engineering establishment go 
from the foreman ; and any carelessness or neglect 
can be the means of much pecuniary loss being sus- 
tained. Assume that order No. 100 is for stock 
goods, and No. 101 for a customer’s repair account, 
and that material and labour incurred on No. 101 
through carelessness in giving order number to 
workmen or on order form, gets booked to No. 100 
account. These mistakes constitute a dead loss to 
the firm, the increased total of No. 100 account 
being of no extra value—prices being based on 
fixed list. No. 101 account being priced on totals 
of labour and material employed will consequently 
be so much deficient, represented by the errors in 
charging. 

This all goes to prove how much the accuracy of 
prime costing depends upon the care displayed by 
officials ; and such being the case it should be the 
object of manufacturers to found their prime cost 
system upon the simplest possible rules, combined 
with thoroughness; and it can as well be pointed 
out that on no account should the prime cost de- 
partment be overburdened with work. No other 
accounts than those quite essential should be 
adopted, it being granted that over-pressure gene- 
rally leads to questionable results. Twenty accu- 
rate costs will be of more value than thirty of an 
unreliable nature. 

In some engineering establishments it is cus- 
tomary to prime cost everything manufactured, so 
that the total cost shall be compared against total 
sales. This, however, entails much labour, and it 
rarely happens that results are satisfactory. The 
usual course in such cases is to charge to numbers 
accounts, time, and material in connection with 
accounts it is required to know separate costs of, 
everything else going to a general account, which 
may be termed stock, or goods account, or any 
other name preferred. 

With establishments manufacturing principally 
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goods which can be stocked, and which are sold 
from trade lists, it will be found advisable to 
periodically prime cost the same description of 
article. Say in the case of fixed engine makers. 
In 1888 a 20 horse-power fixed engine of a parti- 
cular type may have cost 3001. ; in 1891 wages and 
material would have increased very considerably, 
and it would be well to know to what extent, for 
comparing retail prices obtained at the two dates. 
Or it may be that during either of these years 
changes may have been introduced in management 
or manufacture, and it would be interesting and 
valuable information which showed the extent to 
which these changes had effected the prime cost of 
manufacture. 

Outside the mere arrangement of a system of 
prime cost accounts, and the books in connection 
with it, there is a matter which is of first import- 
ance to accurate prime costs, viz., that in reference 
to establishment expenses. 


(To be continued.) 








NOTES. 
Tue New Swepisu RIrte. 

THE new Swedish rifle, which bears the some- 
what peculiar name: of 1867-89 model, has lately 
been extensively tried, and somewhat conflicting 
and unfavourable statements having been made 
as to the results of the tests, an official report has 
now been published. It appears that on the adop- 
tion of the above model the introduction of smoke- 
less powder was not considered so near at hand as 
it has proved to be, although it was not lost sight 
of, but it was thought that this powder would not 
bring about any complications. It should also be 
borne in mind that tests with new models are very 
often handicapped by the fact that the ammunition 
of a necessity cannot be so perfect as when it is the 
product of a rational and continuous manufacture. 
On account of special circumstances it has also 
been difficult to secure a sufficient staff of skilled 
workmen. It was consequently anticipated that 
there might be some trouble at the first trials with 
both rifles and ammunition, but it was at the same 
time confidently expected that such drawbacks 
could be subsequently removed. Experiment has 
confirmed both these conjectures. The more 
serious objections seem to be directed against the 
ammunition, in which apyrite was used instead of 
ordinary powder. It appears that particles of 
powder did not wholly ignite in some cases, and 
interfered with the satisfactory working of the 
mechanism, but this drawback was considerably 
reduced or almost entirely removed by using 
improved apyrite. It was also found that the pres- 
sure in the barrel was excessive, and that the 
cleaning of the rifle was very difficult. That the 
pressure of gas in the barrel or cartridge was too 
great appeared from the fact that it often was diffi- 
cult to extract the empty cartridge; it was evidently 
desirable that this pressure should be lowered. 
Otherwise there is no reason to fear that the pres- 
sure experienced will interfere with the efficiency of 
the mechanism, or that there should be any fear of 
a rifle bursting. The cleaning of the rifle was cer- 
tainly difficult after the use of the first apyrite 
cartridges, but the improved apyrite offered no 
difficulties in this respect. 


STaTIsTICS OF VESSELS WRECKED. 

The return of vessels lost just issued by Lloyd’s, 
although it covers the three summer months of the 
year ending September, shows a decided increase 
in wrecks, &c., over the preceding three months, 
but when compared with the first quarter of the 
year there is a slight diminution. The figures are 
as follows : 

Per Cent. 
Sail to 
Total. 

176,815 61.7 

167,140 51.3 


Vessels. Tons. 


December quarter 1890 338 
March - = 56 
June << ‘“ 167 103,328 59.5 
September ,, a 204 135,167 48 


It is interesting to note that this year to September 
over 400,000 tons have thus disappeared from 
Lloyd’s Register, while there were launched in the 
United Kingdom in the same period more than 
double that tonnage. There is a remarkable in- 
crease in steamers lost, the tonnage being 70,453 
against 41,584 tons in the preceding quarter, and 
81,274 tons in March quarter. Germany has lost 
an unusual number of steamers, the tonnage being 
13,408 tons and the percentage to total owned, 
1,27. As to the ratio of tonnage lost to tonnage 


owned we find that in the case of British-owned 
vessels—steam and sail combined—the percentage 
is .46, the same as in the previous quarter, and 
against .8l-in the first quarter of the year. Of 
colonial-owned tonnage, .87 has been lost, against 
.73 and .37 in the previous quarters. Germany’s 
rate of loss is highest, 1.23 per cent., proportion- 
ately divided between steamers and ships. France 
and Norway have lost a large number of sailing 
vessels, the rate being over 2 per cent. in the 
former case, and the net result is a loss of .92 and 
.95 per cent. respectively. America has a loss 
rate .69 per cent., mostly ships. Holland, Italy, 
and Spain are over .50 per cent., principally owing 
to the loss of sailing ships. Of vessels lost 15 of 
26,755 tons were constructed of steel, all with two 
exceptions being steamers ; 42 of 52,768 tons were 
of iron, only 6 of these of 9000 tons being ships, 
while 147 of 55,644 tons were wood or composite, 
4 of these latter being steamers. In the case of 
steamers 70 per cent. of the tonnage lost during the 
quarter was due to wrecks, 10.7 per cent. to colli- 
sions, 8.2 per cent. to foundering, 3 Norwegian 
steamers were burned, and the remainder of the 
vessels were broken up or condemned. Of the ton- 
nage of ships lost 57 per cent. was due to wrecks, 
12 ships were abandoned at sea, 12 lost in colli- 
sion, 11 foundered, and a corresponding number 
broken up or condemned, 10 burned, 2 missing, and 
2 small craft were lost. 


Tue SEWERAGE OF MELBOURNE. 


Health is wealth is an axiom, but wealth does not 
always mean health. The Melbourne Board of 
Works has failed to appreciate the difference. 
Having recognised the necessity of an extensive 
sewerage scheme to improve the health of the city, 
and having wisely called for the advice of Mr. 
Mansergh, they now propose to amend that 
able engineer’s scheme—to minimise by a small 
ratio the cost of the works, and that at the expense 
of injuriously affecting the efficacy of the scheme. 
Mr. Mansergh, it may be remembered, proposed 
the water carriage system. That was agreed to, as 
also the suggestion that the sewers should be 
designed for the maximum water supply of 
75 gallons per head, the population being based 
upon the forecast fifty years hence 1,700,000, and 
the half of the sewage was to be delivered in 
six hours. It is in the most essential details 
that the changes have been made. Mr. Man- 
sergh took as his dividing line a stretch of 
elevated ground running nearly north and south 
through the centre of the metropolitan area. All 
the sewage west of that line was to gravitate to one 
pumping station, and from thence was to be distri- 
buted over a sewage farm, while everything east of 
the line was to go in another direction and be simi- 
larly treated. The size of the main sewers were 
to vary from 8 ft. 6 in. to 14 ft., and their normal 
flow was to be half full, whilst at the same time they 
were to have self-cleansing velocities when passing 
only the quantity due to the population using them 
in the first year of their construction. Under 
these conditions it is manifest that in respect of 
efficient flow and self-cleansing ability, these sewers 
would go on improving year by year as the volume 
of sewage passed into them increased with the 
gradual growth of population. He further designed 
that the pipes should be sufficient to carry away all 
sewage excepting the rain water from the front 
roofs or front gardens. Nothing that could carry 
with it even a suspicion of pollution was to be 
allowed to find its way into the gutters and thence 
into the river. According to the amendation 
only the rainfall from ‘‘ exceptionally polluted 
surfaces” will be passed into the sewers. This 
decision is to be regretted for many reasons, 
and notably for its indefiniteness. The pertinent 
questions are asked: ‘‘Shall the back yard sink 
drain into the sewer or into the gutter?” ‘‘ Shall 
the water from the back roofs be kept separate from 
the back yard sink?’ If so, who shall insure that 
offensive sewage will not be passed to the gutter 
pipes? Many other similar difficulties are involved. 
Again it is proposed that the sewers leading to the 
pumping stations be designed to carry the quantities 
specified when running two-thirds full instead of one- 
half asproposed by Mr. Mansergh. This latter change 
has been made principally at the suggestion of Mr. 
Thwaites, who contends thatthe reduction of thesize 
of the pipe will minimise the possibility of sewer gas 
collecting and escaping, but it is a moot point. 
Besides, whereas in Mr. Mansergh’s scheme there 





is a likelihood of the sewage overflowing into the 





street two days in the year by reason of rain, it 
may in the other case overflow eighty days. 


SEcoNDARY BatrTeErizs. 

On Wednesday evening Mr. G. H. Robertson 
read before the Society of Arts a paper on ‘‘ Secon- 
dary,” or as he prefers to call them ‘‘ Reversible 
Batteries.” After giving the history of their inven- 
tion and improvement, he reviewed the chemical 
changes which takes place in the acid, this being a 
subject to which he has devoted very great atten- 
tion. Planté considered that the variation in 
electromotive force were due to the formation of 
peroxides in the acid. Messrs. Gladstone and 
Tribe testing the acid between the plates always 
found traces of something which decolourised 
permanganate, and might therefore be hydrogen 
dioxide or ozone. In 1878 Berthelet discovered 
persulphuric acid (H, S, 0O,), and showed 
it was the primary product of the elec- 
trolysis of sulphuric acid solution, and that the 
hydrogen dioxide present in sulphuric acid after’ 
electrolysis is due to the acid of that body on the 
acid. Persulphuric acid begins to decompose as soon 
as the current is stopped, and its decomposition is 
accompanied by the formation of hydrogen dioxide, 
unless the acid is too dilute. Mr. Robertson found 
that when cells were tested they contained active 
oxygen due to the presence of persulphuric acid 
and peroxide of hydrogen in varying proportions. 
During charge persulphuric acid is the main con- 
stituent ; during discharge the quantity of hydrogen 
dioxide gradually increases; while in a cell that 
has been at rest some time there is very 
little except hydrogen dioxide to be found. 
Active oxygen forms at once on the passage of the 
current, decreases slightly, and then increases to a 
little above its first value. Starting either charge 
or discharge always causes initial increase, except 
in the case of cells which have been long idle, when 
there is a diminution due to the decomposition of 
the excess of hydrogen dioxide in the acid. Per- 
sulphuric acid does not itself reduce peroxide of 
lead, but it forms hydrogen dioxide on standing, 
and this is capable either of oxidising the lead 
plate to litharge, or of reducing the peroxide plate 
to the same substance. In each case the litharge 
is converted into sulphate by the sulphuric acid. 
This appears to explain the well-known dele- 
terious effect of rest on a cell. In an ordinary 
good cell of 45 pints capacity there is sufficient 
active oxygen to convert 3.25 to 7.5 grammes of 
peroxide of lead into sulphate, or to undo the work 
of one to two ampére-hours charge. At each 
reversal, however, the peroxides are broken up, 
but if the cells stand idle the plates get sulphated, 
and the amount of active oxygen formed in the 
next passage of the current shows a marked in- 
crease. In sodium sulphate cells the active oxygen 
is usually less than in plain cells and the hydrogen 
dioxide alwaysso. The variations in electromotive 
force appear to depend on which plate hydrogen 
dioxide is formed at. When present at the per- 
oxide plate it causes a rise, but when diffused 
through the acid and present at the lead plate it 
causes a lowering. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 25, 1891. 

A MODERATE iron market is reported throughout the 
United States this week. Steel rail transactions foot 
up about 40,000 tons. Railway traffic is improving 
and rolling stock is scarce. A great many extensions 
will be made by the trunk lines between New York 
and Chicago, so it has just been given out; and several 
southern roads will also extend their lines as feeders. 
The material for these purposes will be called for 
during the first quarter of the year. All the favour- 
able trade conditions continue. Liberal arrivals of 
gold maintain confidence. The monetary condition is 
satisfactory. A general expansion of trade is regarded 
as quite probable after January 1. The gross earnings 
on 170 roads for ten months show an increase of 
20,000,000 dols., as against ten months last year. The 
net earnings show an increase of about 9,000,000 
dols. Iron and steelmakers look for their share of the 
benefits early in the spring. Building operations will 
also be probably conducted on a large scale next year. 








Raitway CarriAGE Lock.—We are requested by 
Messrs. he Kaye and Sons, Limited, to add tothe 
description of their lock published last week, that it is 
called the Automatic Safety Wedge Lock. This name 
has been adopted because, however tightly a door is 
wedged, the only power required to release it is that 
necessary to overcome the pressure of the spiral spring. 
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RIGGING BLOCK. 


In vessels of all sizes, from the small smack upwards, 
a cheap and favourite method of discharging cargo 
has always been by the use of a rigging block, suspended 
to a boom from the mast which serves the same purpose 
as the jib of a crane, the rope from the drum of the 
winch passing over the block which usually hangs 
above the hatch. A difficulty experienced has been in 
oiling the bearing of the block, and Messrs. Reid and 
Co., 112, Fenchurch-street London, E.C., have intro- 
duced into the design of a block an ingenious arrange- 
ment, which is shown on the appended engraving. On 


the upper part of the wheel, as shown in the illustra- 
tion, an oil reservoir has been formed in the place of a 
spoke, and is charged through a small hole into which 
fits a screw. The hub is cored out for the passage of 
the oil, which finds its way apa small apertures 
in the bush. The bush, which is of brass, has grooves 
in which leather is packed, and the latter is always 
kept saturated with oil. This arrangement is suffi- 
cient to keep the block oiled for a sufficient time to 
obviate the work of discharging or loading a vessel 
being interrupted for oiling it. This construction of 
ulley is applicable to other purposes than rigging 
locks. 








LAUNCHES AND TRIAL TRIPS. 

THE new first-class war cruiser Blenheim, built by the 
Thames Iron Works Company, has been delivered to the 
Medway Steam Reserve authorities at Sheerness upon 
completion by the contractors. The Blenheim, which 
made a good run down the Thames from the Victoria 
Docks, is the largest cruiser ever built for the Royal 
Navy by a private firm. and will be immediately armed 
and prepared forcommission. She has a displacement of 
9000 tons, and has been fitted with engines designed to 
develop 20,000 horse-power with a speed of 22 knots under 
forced draught, and 13,000 horse-power with a speed of 
20 knots under natural draught. The Blenheim is to be 
equi with a similar armament to her sister cruiser 
the B ake, which is papemne at Chatham for service as 
flagship on the North American and West Indies station. 
With the delivery of the Blenheim, the whole of the 
ships ordered of private firms before the passing of the 
Naval Defence Act are now out of the contractors’ hands 


Messrs. Schlesinger and Co., Wallsend, near New- 
castle-on-Tyne, launched on Saturday, November 28th, a 
steel screw steamer named the City of London, built to 
the order of Messrs, D, C. Thomas and Sons, of London, 
and expressly constructed for their trade between Lon- 
donand Brussels. Her length is 139 ft.; beam, 234 ft.; and 
depth, 12} ft. The engines have been constructed by the 
North-Eastern Marine Engineering Company, Limited, at 
their Wallsend Works, and are on the triple-expansion 
system, with cylinders 12) in., 20 in., and 33 in. in dia- 
meter, with a stroke of 24 in. 





The Edgar, first-class cruiser, completed her series of 

rogressive trials on the measured mile in Stokes Bay on 
the November 27, under the superintendence of the 
officers of the Devonport Steam Reserve, and inthe presence 
of Mr. W. H. White and Mr. Durston, of the Admiralty); 
Mr. A. Laing, of the Fairfield Company, who built the 
engines, representing the company. Four runs were 
made at each rate of speed, with the result that she made 
16 knots with 2000 horses, and 10 knots with 847 horses. 
The small engine power which gave the ordinary service 
slow speeds was regarded as very satisfactory. The ship 


was run for a considerable time under forced draught, 
the air pressure being equal to 1 in. water pressure. 
Under this condition she was run four times over the 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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measured mile at Stokes Bay, when a mean speed of 20.4 
knots was obtained in shallow water. In deep water, off 
pater ge the speed was 21.1 knots. The mean indi- 
cated horse-power on four runs was 13,100, or 1100 over 
the power contracted. The steam supply was plentiful, 
and the boilers worked admirably, and were found in 
good condition on examination at the close of the trials. 


The Ratho, which was recently launched by Messrs. 
Palmers from their Jarrow yard, was taken on her trial 
trip off the Tyne on the 26th ult. The vessel has been 
built to the order of the Caledonia Steamship Company, 
of Liverpool, and is of the followin imensions : 
peace. 380 ft. ; breadth, 45 ft. ;depth, 30ft. 9in. ; and is 
capable of carrying upwards of 6300 tons dead weight. 
She has been built to the highest class at Lloyds. Her 
machinery has also been supplied by Messrs. Palmers 
according to the specifications of Messrs. Flannery and 
Blakeston, of London, under whose superintendence the 
vessel has been built. The cylinders are 26 in., 43 in., 
and 69 in., by 45 in. stroke, with extra large double- 
ended boilers, adapted for a working pressure of 160 Ib. 
The boilers are fitted with Serve tubes; this is the first 
cargo steamer fitted with them. Two runs were made 
on the measured mile, when the engines worked extremely 
well at 80 revolutions, the vessel being light, and giving 
a mean speed of over 124 knots. 





There was launched on Wednesday, the 2nd inst., 
the largest vessel yet built in the United States—the 
armoured cruiser New York, constructed in Messrs. 
Cramp’s yard, in Philadelphia. The cruiser is 380 ft. 
long by 64 ft. 10 in. beam, and at a draught of 23 ft. 
34 in., she has a displacement of 8150 tons. She is there- 





fore larger than the Edgar class of British cruiser, although 





she has less draught. She has an armour belt 5 in. 
thick at the water line in the way of the machinery, anda 
protective deck of steel varying in thickness from 6 in. 
in the centre to 3 in. in the sloping parts. The vessel 
will have twin screws each propelled by separate engines, 
the collective horse-power being 16,500. The maximum 
speed is to be 20 knots. The Edgar, with a displacement 
of 7350 tons, got 21 knots with 13,000 indicated horse- 
wer. The armament of the New York consists of six 
-in. breechloading guns; twelve 4-in. quick-firing guns, 
with other rapid-firmg and machine guns. Full details 
and drawings of this cruiser with comparisons with other 
vessels, are given in a preceding volume. (See ENGI- 
NEERING, vol. li., pages 382 and 413.) 





A new steamer named Mersey, built for the firm of 
Messrs. Rogers and Bright, of Liverpool, was successfully 
launched from the yard of Messrs. Harvey and Co., 
Limited, of Hayle, on Monday, November 30. The boat 
is of the following dimensions: 173 ft. by 25 ft. by 12 ft. 
8 in., and is to be fitted with powerful triple-expansion 
engines having cylinders 15 in., 23 in., and 38 in. in 
diameter by 30 in. stroke, with one boiler 13 ft. 6 in. in 
diameter and 10 ft. long supplied by the builders. 





New Sovutw Wates Raitways.—-A tender of Messrs. 
Baxter and Sadler, of Melbourne, has been accepted for 
the construction of a line 324 miles in length between 
Molong and Parkes. The line will cost about 125,000/., 
and it is to be completed in two years. Mr. M. Danaher, 
of Sydney, has undertaken to construct the second section 
of aline between Lismore and Tweed for 149,418/. ; the 
section will be 23 miles 24 chains in length. 
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VERTICA 


CONSTRUCTED BY MESSRS. BROWETT, LINDLEY, AND CO., LTD., ENGINEERS, SALFORD. | of Sheffield. 


THE vertical engine which we illustrate on the| 
present page is manufactured by Messrs. Browett, | 
Lindley, and Co., of Manchester, for electric lighting 
purposes, and has been largely adopted for ship light- | 
ing. Our engraving is from a photograph of an 
engine with a cylinder 9}in. in diameter by 9 in. 
stroke, and intended to run at 225 revolutions per 
minute. As will be seen, the engine is fitted with a 
shaft governor, the manufacture of which was com- 
menced by the firm fifteen years ago, during which it 
has been constantly improved and its small faults 
eliminated. As now made it is said to govern within 
2 per cent., even if theZwhole load is thrown off the 
engine, and it is quite free from the vices of ‘‘ hunting,” 
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South Wales Government states that the reason why the 
tenders were so high was that it was stipulated that iron 
bark and tallow wood should be -utilised instead of the 
Murray River red gum, which has been found to be perish- 


|able. The Victorian Public Works Department will con- 


sider whether the Victorian Government ought to com- 
mit itself to a larger expenditure than has already been 
sanctioned. 





Tur GERMAN Navy.—The German warship Kurfurst 
Friedrich Wilhelm, recently launched at Wilhelms- 
hafen, is the first of four line-of-battle ships now being 
built for the German Navy. The three other vessels are 
being constructed by contractors, two at Stettin and one 
}at Kiel, but they are not nearly so far advanced. 
| The Kurfurst Friedrich Wilhelm is built throughout of 
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orof allowing theengine to race, since great care has been F 

ae A 2 my,,, | Steel of German manufacture, and everything about the 

eyed — fg ogg aA nas" geo Zz a | ship, excepting one, the anchor-hoisting engine, is of Ger- 

Every aan is lubricated from a chaaie oil cup and | pr oe ian yop heyg- 00 tb “ The ; a, 
) | Of whic e@ middie one weighs 33, 5 6 vesse. 

each oil pipe is fitted with a sight feed, which can be | is 3804 ft. in length, draws it ft., and is of 10,000 tons 

adjusted for each bearing once for all, and the whole | displacement. She is built on the longitudiual bracket 


supply can be completely cut off when the engine is at | system, has a double bottom and 120 water-tight compart- 


rest, without interfering with this adjustment. The 
frame of the engine is very rigid and well adapted for 
the high speed adopted. 





_ Bripeine THE Murray.—An arrangement was entered 
into by the Victorian and New South Wales Govern- 
ments some time since to have bridges erected across the | 
Murray at Tintaldra and Jingellic. Tenders were recently 

called for by the New South Wales Government for their | 
construction, but the lowest were considerably above the | 
estimates. The estimate for the Tintaldra Bridge was | 
2950/., but the lowest tender was 3383/., and although the | 
cost of the Jingellic Bridge was set down at 3000/., the | 
lowest tender was 4174/, A communication from the New | 


ments. The armour consists of a continuous belt of com- 
pounded steel armour 15? in. thick, on a teak backing. 
The width of the belt is nearly uniform throughout, and 
it is worked up against the ram, thus materially stiffening 
it. The armament consists of six 1l-in. breechloading 
rifles, in pairs, in three turrets, six 4.13 in. Krupp rapid- 


| firing guns, built on an entirely new system in broadside, 


and protected by light armour ; eight 3.43-in. guns, dis- 
posed chiefly for a raking fire ahead or astern ; two rapid- 
firing guns in the military tops, and a number of re- 
volving cannon and torpedo outfit. The boilers, engines, 
and magazines are placed below a steel turtle-back pro- 
tective deck, which descends below the water line of the 
vessel. The Kurfurst Friedrich Wilhelm is expected to 
steam 15 knots per hour. 


THE HYDROPULT STEAM TRAP. 

TuE steam trap shown in the annexed views is con- 
structed by Messrs. John Crowley and Co., Limited, 
Its general construction can be seen at 
a glance. The central vessel normally floats in the 
water contained in the outer case, which stands 
almost up to the level of its opening. The discharge 
from the steam pipe to be drained enters the trap at 
the upper part, and overflows into the central vessel, 
where it accumulates until it destroys its buoyancy. 
When this occurs the vessel sinks as far as it is 
allowed by the collar on the pipe, and in doing so it 
opens a valve through which the steam pressure drives 
the water. This valve is shown to a larger scale in 
the detail view. It consists of a sleeve sliding over 
an extension of the central tube. Upon this exten. 
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sion is a raised valve face in which is bored a hole 
communicating with the interior passage. So long as 
the central vessel is raised the steam pressure keeps 
the valve up to the face, and prevents leakage. All the 
parts are loosely fitted together, so that there is no 
chance of them sticking. The sleeve can rotate freel 
round the valve face, and is operated by a clip which 
merely hooks on to it. The aim of the designer has 
evidently been to avoid the use of all parts that could 
become stuck if unattended to, and it seems as if 
he had succeeded. There is no piece of mechanism in 
a small way that gives so much trouble and annoyance 
as steam traps, but it is difficult to see how the hydro- 
pult can fail to perform its function satisfactorily. 





A New SvspMaRINnE CABLE,—A submarine cable is about 
to be laid between Pernambuco, Brazil, and Senegal, 





Africa, A British company is promoting this project. 
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INDUSTRIAL NOTES. 


A CERTAIN amount of uneasiness is manifest in con- 
nection with several trades, which even the approach 
of winter and the Christmas holidays has not averted. 
There is unrest, and a desire for change, though pos- 
sibly the changes that are imminent will not clear the 
atmosphere, or satisfy those most anxious for the new 
conditions so earnestly desired. The fact is the labour 
market is taking a downward course, or, to use the 
economical expression, the ‘‘ market is falling,” and 
consequently the difficulties in the way of any forward 
movement are increased enormously, The carpenters 
and joiners have acted wisely in accepting the award 
of the arbitrator, whatever complaints they may have 
as to the terms, because, apart from the moral duty of 
acceptance, any attempt to reopen the dispute would 
have ended in disastrous failure. Besides which the 
cause of arbitration and conciliation has been advanced 
by the men in abiding by the decision, though in all 
essential points it was and is adverse to them. The 
shoemakers have not been so fortunate in all cases. 
At Leicester and in London, the men have obeyed the 
mandate of the union, though with many protests 
and some ill-feeling ; but in Bristol they are running 
the risk of a general lockout by their attitude as re- 
yards arbitration. Any conflict on a large scale would 
* irreparable injury to their union, and failure is 
inevitable if the men persist. But the officials are 
still hopeful that any serious conflict will be averted. 
With this dispute out of the way it is not expected 
that any great strike will be undertaken during the 
remainder of the year. 

The quietening down of trade in the engineering 
branches of industry in the Lancashire districts is 
becoming more and more marked, the outlook for the 
coming year not being in any sense encouraging. 
Comparatively very little new work is coming forward, 
while the orders on hand are being ame | worked 
off. In the case of firms of note, as regards certain 
specialities, there has been no serious discharge of 
hands, but otherwise the number of unemployed is 
constantly increasing. In the iron trade a very de- 
pressed tone is apparent throughout the district, 
there being an almost complete absence of buying, 
except for present pressing needs. In the finished iron 
trade very little new business is coming forward, and 
falling prices are ws ae Fortunately labour dis- 
putes in allthese branches are not common at present, 
those that do occur being of no consequence, as they 
are rather personal and technical, affecting only a man 
here and there, or a few men engaged in a particular 
branch of industry, and involving no serious cessation 
of work. Up to the present all the gains in wages and 
hours of labour, obtained during the last two or three 
years, have been maintained, no indication being given 
of any alterations in either respect. The pressure of 
trade being over, there is little to complain of as 
regards overtime, so that no great inconvenience will 
be felt by the recent determination to restrict it 
within certain well-defined limits. The chances are 
that instead of overtime there will be short time, not 
only in engineers’ shops, but in connection with the 
cotton industries. The general precursor of depression 
is want of confidence in the future ; this is being felt 
in Lancashire very decidedly. 





In the Sheffield and Rotherham district there is no 
great change in the condition of trade, most of the 
industries being fairly well engaged up to the end of 
the year. But no heavy weight of new orders is re- 
ported. The rolling mills and forges are fairly 
well employed, and the demand for Bessemer steel 
is good. The cutlery and edge tools branches are 
busy, and the silver and plated goods trades are 
well employed, though the latter are not so active as 
was expected. In view of the expected increase in the 
French tariff, the trades likely to be affected are pre- 
paring to send off a large amount of goods in antici- 

ation of the increase. The recent news from Brazil 
“ caused some anxiety in Sheffield, as some of the 
houses have a large trade with that country. On the 
whole the trade of the district is fairly busy, but the 
outlook for the new year is not thought to be very 
encouraging. There is quietude in labour movements 
in the district, in so far as disputes are concerned. 
There is no indication of reductiens in wages, or inter- 
ference with the hours of labour; on the other hand 
no forward movement is contemplated. Both parties 
are conscious of the fact that peace is most advan- 
tageous to all concerned, when the markets are so 
disturbed. Prices are fairly well maintained in the 
iron trade, those of the last few months being insisted 
on in most cases. In order to keep prices at present 
rates no large increase in stocks is being made, only 
sufficient supplies for present requirements being pro- 
duced. In case of any further expansion of trade 
prices are more likely to harden than weaken, when 
stocks are low, which is now the case in the district. 





In the Cleveland district the condition of trade is 
considered to be fairly healthy on the whole, the im- 





provement of the last few weeks being well main- 
tained. The pig iron trade has been tolerably steady, 
though only a small business has been done, buying 
being rather restricted. Iron is, however, going away, 
especially for shipment, so that stocks will be reduced 
at the present rate of delivery. But this is not ex- 
pected to continue during December and January. 
Foreign demand is keeping up better than was ex- 
pected, and there is an extra demand for forge iron 
from Scotland. The total delivery, foreign and coast- 
wise, in November to the end of last week was nearly 
70,000 tons, or more by nearly 3000 than for Novem- 
ber of last year. Hematite is said to be scarce and 
steady at good rates. The finished iron trade has 
quieted down somewhat, prices tending lower, parti- 
cularly in plates and angles, bars being more in 
demand. Rails are quiet, but rates keep fairly up. 
The engineering, shipbuilding, and forge departments 
keep fairly well employed, steady, if not positively 
active for this season of the year. There areno serious 
disputes pending at present. The difficulties with the 
quarrymen and the owners have been arranged, the 
notices for a 10 per cent. reduction have been with- 
drawn, and 5 per cent. substituted, the matter to be 
referred to arbitration. The attitude of the officials 
of the Quarrymen’s Union conduced to the arrange- 
ment; a firm but conciliatory course led to an inter- 
view, and thus averteda strike. The ironstone miners 
are still only working short time, the demand for 
ore having decreased. The questions of wages and 
hours of labour remain in abeyance for the present. 
The condition of the iron trade in Staffordshire is 
not so good as it was some weeks ago. Orders have 
been less numerous, and not of such weight as they 
were. Buyers appear to have provided themselves up 
to the end of the year and will not purchase forward 
at present rates. The recent disturbances in South 
— have had a bad effect upon the trade of this 
istrict. 





The slight revival at Workington and West Cumber- 
land has not been sufficient to keep the works going, 
and many men are again unemployed. Great distress 
prevails, and the local authorities have to make pro- 
vision for a large number of families who are practi- 
cally destitute. 





The strike of the hobnail makers in parts of Stafford- 
shire and Worcestershire has not yet been settled 
in the same satisfactory way as that of the opera- 
tives in another branch of the nail trade. The former 
have not had the good fortune to be supported by the 
employers as the latter were. In reality those branches 
of trade will not change much until the work is done 
by large firms under the factory system. 





The shipping industries on the Clyde are fairly well 
supplied with work, and there is but little friction 
over the late strike. The firmness of the executive 
of the Boilermakers’ and Iron Shipbuilders’ Union 
really succeeded in preventing a great lockout which 
would have prevented the recent revival, or at least 
have delayed it till possibly the spring of next year. 





A very important deputation of railway men waited 
upon Mr. Herbert Gladstone recently, as one of the 
Railway Commission, to express their views upon 
labour legislation as regards the hours of labour. The 
deputation declared emphatically against legislative 
interference with their freedom of contract. They 
were in favour of being able to arrange as to hours 
and terms with their officials and the several boards 
of directors under whom they were employed. The 
Great Eastern men similarly decided some time ago, 
as reported in Industrial Notes. 

Mr. Tom Mann, in the course of his candidature for 
the secretaryship of the Amalgamated Society of Engi- 
neers, declared against ‘‘a universal eight hours Bill, 
because he did not believe that it would be the most 
ready way of obtaining solid advantages.” ‘‘ Ques- 
tioned as to whether he was in favour of a 48 hours 
week being secured by trade union effort, or by legis- 
lative enactment, the candidate said he was in favour 
of voluntary effort on trade union lines.” These ex- 
tracts are from his own paper and therefore represent 
his views. 

The Daily Chronicle recently stated that the Miners’ 
Bill was to be drawn on new lines, on lines which 
probably Mr. Burt and others might accept. What 
probably will happen is this, that the Bill will be 
restored to its original state, as at first introduced, 
restricting the hours of labour by law to eight per day 
for boys and young men under twenty-one years of 
age. But boy labour is the difficulty in the Durham 
and Northumberland coalfields. Were this got over 
the eight-hour question would then be settled. 





Perhaps no question is being more pressed to the 
front than that of payment of wages, hours of labour, 
and conditions of employment in connection with the 
several public bodies, such as Government works, 





1 and local bodies, school boards, and the 
like. The public conscience is on the side of fair 
treatment in these respects. And the men will obtain 
what they seek, if they are reasonable in their de- 
mands. But the recent School Board election in 
London shows that the ratepayers are on the alert also. 


munici 





The Royal Commission on Labour have been sitting 

and taking evidence as regards sailors and firemen on 
board our mercantile marine, and some of the evidence 
has been startling enough. Doubtless a good deal of 
what Mr. Wilson stated will be controverted, ex- 
= away, or modified by subsequent witnesses 
rom the Shipping Federation, the shipowners, or 
others interested in the question. But making full 
allowance for inaccurate statements and for exaggera- 
tion, enough will remain to show that our brave 
sailors are not treated as they might be, and should be, 
in all cases, Much has been done of late years, and 
much more is being done, to improve their condition 
and to insure safety ; still, neither as regards accom- 
modation, food, hiring, nor wages, are they equal to 
many trades on land. Mr. Wilson must, however, 
remember that in attempting to do too much he may 
accomplish nothing. It is not possible to run Bills 
through Parliament like resolutions through a con- 
gress. The process is slower, the difficulties are 
greater, and the interests at stake are more varied, 
and opposed to each other. Mr. Wilson did not like 
being pressed to divulge the state of the union, but in 
presenting himself as a witness he was fairly open to 
such cross-examination as he was subjected to. The 
union has lost 20,000 members, and more than 20,0001. 
in funds during the past year. This he attributes to 
the federation. But he had often asserted that the 
federation did the union no harm; such, however, is 
not the case. The costof management is too great to 
be endured by any trade union. 





The great strike of miners in the extensive mining 
district of Pas de Calais, by which over 50,000 persons 
are affected, caused a ferment throughout the indus- 
trial centres of the whole of France. ‘The rejection of 
the conditions of arbitration, and the threatening 
attitude of the men at some of the meetings, also 
caused some anxiety in Government circles, and in the 
Chamber of Deputies, lest disorder should arise in 
connection with the dispute. It is pitiable to find 
that men will strike without means, or even a pro- 
spect of support. Help will not come from Belgium 
or Germany, for the French miners did not give much 
aid to the recent strikes in those countries. It is 
doubtful to what extent British miners will or can 
help. Mr. Randall, M.P., has promised help from 
South Wales, but it will be as a drop in the ocean. The 
National Federation is not pledged to help in the 
strike, though doubtless help will be given. But in 
cases like these help is wanted at once, and money 
cannot be voted by English unions without appealing 
to the members generally, except insmall sums. The 
French miners declare themselves in favour of a Board 
of Arbitration, consisting of fifteen members, five to be 
appointed by the owners of the mines, five by the men, 
and five by the Government ; the dispute was as to the 
conditions proposed precedently to the arbitration. 
One of the points in dispute was respecting the right 
of delegates to enter the mine, but the Government 
gave instructions to see the law carried on as regards 
visiting the mines. Coal is being supplied to France 
from Germany and Belgium, and doubtless by exports 
from England. 





The outlook in South Wales and Monmouthshire for 
the incoming year is not very bright at the present 
time. Notices have been given to terminate the 
sliding scale, with no indication as to what course will 
be adopted in lieu thereof. A section of the men has 
been carping at the scale for some time and disputes 
have arisen overit. But the majority of the federa 
tion support the officials, who are in favour of the 
scale. The notices just given by the owners will de- 
termine the attitude of the men as a whole upon this 
question. To some extent the question of organisation 
is mixed up with the dispute, the National Federation 
is averse to the scale, while the local federation sup- 
ports it. This divergence has made the working of 
the scale difficult in many cases, through no fault of 
the employers or of the representatives of the miners. 
This revolt against conciliation is hardly consistent 
with the public expressions of sympathy with arbitra- 
tion on the platform. The notices given by the coal- 
owners apply to the whole districts of South Wales 
and Monmouthshire, the total number of men affected 
being between 65,000 and 70,000 men. The reports 
state that from and after December 31 all colliers will 
be engaged individually, which will be a blow for the 
union. 

The strike at the colliery of Messrs. Knowles and 
Sons is likely to terminate by mutual arrangement, as 
an interview was arranged of an informal kind to talk 
matters over. A good deal of feeling was imported 
into the dispute by the refusal to meet the men’s 
representatives, but the matter cooled down when a 
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general strike of the entire district was determined 
upon. Arbitration and conciliation are only possible 
by mutual recognition of rights of association. 





FOUNDATIONS AT THE COLUMBIAN 
EXPOSITION.* 


Foundations and Floors for the Buildings of the World's 
Columbian Exposition. 


By A. Gorriies. 


As chief engineer of the World’s Columbian Exposition, 
it was one of my duties to design and devise the founda- 
tions for buildings, and determine the strength and mode 
of construction of floors for the various buildings. The 
execution of every engineering project involves right 
from the start the solution of two problems ; the achieve- 
ment of the object by satisfying all physical and 
mechanical requirements, combined with the least ne- 
cessary expenditure of money. It is the province of the 
engineer to determine how much of material and labour, 
and what kinds of each, must be employed to accomplish 
the desired end, and what the proper economy shall be 
in each individual case. His knowledge and experience 
will guide him to determine these points, according to 
the circumstances governing the case, the object of the 
work, and the means at his disposal. 

The World’s Columbian Exposition, as is well known, 
will be at Jackson Park, one of the public parks of this 
city, the use of which. was granted under the express 
condition, that all buildings erected there must be removed 
after the Exposition closes, and the park restored to its 
original condition. This means, in other words, that the 
buildings will be in actual use for six months only, and 
then removed, being temporary structures in the strictest 
sense of the word. This fact naturally must be con- 
sidered in the plans devised, as after six months’ use, the 
bulk of the material must go to waste. The vast area to 
be covered by buildings (over 100 acres) required more 
care, with reference to economy, than is necessary in or- 
dinary sized buildings, as any needless expense multiplies 
itself so enormously in those extraordinarily large surfaces. 

The natural formation at Jackson Park before the 
grading was done, was mostly low ground from +0.5 ft. 
to +11 ft. above city datum; the average for about 300 
acres was +3.5ft. The southern and the eastern parts 
were the lowest, the western part being the highest 
ground. City datum is the low-water line of 1847, and 
the stage of the water in the lake for the last year was 
about 1 ft. above datum. The highest stage ever observed 
for the last fifty years was 4 ft. above datum, except 
occasional tidal waves. 

By excavations from the high ground, and dredging of 
lagoons, material has been obtained to fill up the low 
grounds, so that the grade under buildings is at least 5 ft. 
above datum, and the ground outside of buildings 6 ft. 
above datum, with the exception of the terraces around 
the buildings, and the lake shore drive, which are from 
10 ft. to 12 ft. above datum. The material of the fill is 
sand throughout. Borings in various parts of the grounds 
show the formation to be very uniform, as follows: 
About 5 ft. to 8 ft. sand; 4 ft. to 10 ft. quicksand ; 6 ft. 
to 10 ft. soft clay ; 6 ft. to 10 ft. clay; and then hardpan. 
The average depth below surface of the hardpan is from 
26 ft. to 36 ft. An exception to this is to be found in the 
higher locations, where the top layer of sand has a greater 
depth, andin the north-west corner of the Agricultural 
Building, and the southern half of the Manufacturers 
and Liberal Arts Building, where deep mudholes prevail, 
hardpan being 30 ft. to 45 ft. below the surface. 

IT had first intended to have pile foundations under all 
buildings, and piles driven for the floor supports. Before 
this was adopted, however, test piles were driven in dif- 
ferent locations, partly to hardpan and partly to a lesser 
depth, and heavily loaded with sand. At the same time 
platforms of 3-in. planks were constructed, placed in 
different locations, on top of the sand, and loaded uni- 
formly with pig iron, about 2} tons per square foot. 
These platforms were loaded — , and the settlin 
carefully noted under each load. The loads remain 
for several days and were then transferred to other plat- 
forms. It was found that under the maximum loading 
the settling was very small, about $ in., and very uniform, 
and that after this settling had once taken place, the in- 
crease of load up to 2} tons per square foot, caused no 
perceptible increase in settlement. 

Platforms loaded on top of sand filling, over the mud- 
holes above referred to, sank from 1 ft. to 3 ft. under a 
load of 14 tons per square foot, and kept sinking the 
longer the load remained on. It was thereupon deter- 
mined to use pile foundations in these locations, so pro- 

rtioned, that under a maximum load from buildings or 

rom floor loads, the pressure upon the ground would not 
exceed 1} tons per square foot. 

These platform foundations consist of 3-in. pine or hem- 
lock planks, with blocking on top, to distribute the 
= from loads uniformly over all the planks, and to 

urnish support for the posts, which carry the caps sup- 
rting the floor joists and posts of the buildings. The 
locking was to be well spiked to platform planks and 
ane and caps and sills drift-bolted. The general floor 
oads for the various buildings were adopted as follows: 


Pounds per 
‘ Square Foot. 
Fisheries Building... es ea ae 
Manufacturers and Liberal Arts Building 100 
Agricultural Building se ao eee 
Machinery Building eg re ... 200 
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Electricity Building cemgy 40 ws, 10 
Mines and Mining Building _... ae ee 
Machinery Annexe ins a ... 200 
Horticultural Building ... xa ... 100 
Women’s Building ‘ics > nC 
Transportation Building... She aaa 
Galleries ‘ae aed ada 80 


These are general floor loads only, intended for the aisles 
in the buildings, and for the lighter exhibits of each 
branch. Where heavy exhibits, machinery, or tracks were 
to be loaded, the supports and floors to be reinforced as 
required, when the weight and character of the exhibits, 
oa their exact location in the buildings, will be known. 

In proportioning the sizes of foundations and floors, to 
resist the maximum strains from above loads, I have re- 
commended to adopt the following unit strains: For 
bearing of vertical posts upon underlying blocking (head 
or _ of fibre upon transverse fibre) 600 lb. per square 
inch, 

Tension in extreme fibre in caps and joists, 1500 lb. per 
square inch. 

Notices appeared in the daily press injurious to the in- 
terests of the Exposition, as well as to myself, claimin 
that the foundations of buildings were too weak, and ha 
to be reconstructed at great extra expense. Such state- 
ments were eagerly taken up by papers unfriendly to the 
enterprise, and enlarged upon it in every conceivable 
manner. 

I have abstained from entering into any controversy, 
believing that the daily newspapers are not the place to 
settle such questions. I hold that such professional men, as 
compose our engineering societies, are the best and most 
competent judges in such matters, and that it is my duty, 
as an engineer, to lay before them for their discussion 
such information and reasoning as caused me to adopt 
the course I did, and which I am ready to defend. 

Having for the last twenty-five years been engaged in 
the building of bridges, trestles, roofs, and other struc- 
tures of steel and iron, as well as of timber; and having 
seen the time when wooden bridges were used almost 
exclusively on the railroads of this country, I may claim 
to know something of the material used, from my own 
observations. Railroad bridges and tresties are subjected 
to the severest strains possible, more so than any other kind 
of construction. The maximum load for which they are 
proportioned, is sure to pass over them many times each 
day, sometimes many times each hour; the speed with 
which these loads pass over the structure is sogreat, that 
the effect is vastly greater than it would be from a static 
load. Professor Weyrauch has demonstrated by experi- 
ments, that a rapidly applied load, quickly removed, 
has doul’e the effect cf a static load. Consider in connec- 
tion with the load and speed, the unavoidable imperfec- 
tions in the track and rolling stock, and it will be con- 
ceded that the utmost care in the selection of material, 
and in the framing and building up of the same must be 
exercised, and the largest practical factor of safety used 
in proportioning the members of such structures, parti- 
cularly such as receive a direct shock from the passing 
loads, as the lower chords of bridges, when supporting 
floor beams and track stringers, and the floor beams and 
stringers themselves. If the parts mentioned are of wood, 
as in Howe truss bridges and trestle work, two more 
factors require due consideration. While iron and steel 
members are the strongest when new, the reverse is true 
of timber as generally used in large structures. The 
timber is more or less green or unseasoned, and conse- 
quently not as strong in the first period of its actual use, 
as it isa year or two after it has been seasoned in the open 
air. (I will show later from experiments by Professor 
Lanza what the relative strengths of green and seasoned 
timbers are). And yet these structures must be strong 
oo the first day after their completion, to do their 

uty. 

The second most important point to be considered is 
that wood is a perishable material ; its exposure alter- 
nately to the influences of the sun’s rays and to moisture, 
from rain and snow, causes it to crack and rot, and so 
materially weakens its strength until in a comparatively 
short time, from seven to ten years, if unprotected from 
the above-mentioned agencies, it becomes entirely unfit 
for use, and must be replaced with new parts. 

While it is easy to protect metal parts of structures 
against destruction from corrosion by properly painting 
them, this remedy will not apply to timber. New 
timber, if painted, will be destroyed quickly by rot, as 
the coat of paint prevents the evaporation of the moisture 
contained in the wood fibre from its growth; and, if 
painted later, when the timber has been exposed, rot has 
usually already set in, particularly in joints, between 
keys and sticks. There is but one way to preserve 
timber, and that is by seasoning it either in the air 
or by steaming, and preventing the moisture so elimi- 
nated from re-entering again. This can be obtained 
either by oe the structures, so as to exclude the sun 
and moisture, or by treating the wood by some preserving 
process. The principle involved in all wood-preserving 

rocesses, is first the seasoning of the timber i steam- 
ing, thereby removing the moisture from the crevices, 
and then filling the crevices by some substance, which 
will prevent atmospheric moisture from re-entering. 

I had occasion to examine wooden railroad bridges, 
covered on top and sides, which had been in actual use 
for more than twenty years, without geting a single 
member on by a new one, and where the timbers 
were sound and perfect. Another remarkable fact I will 
mention in connection with these old covered bridges, 
that the lower chords having been proportioned for the 
lighter loads customary in those days, were strained more 
than 2000lb. per square inch, under our modern rollin 
loads, without any allowance for impact, and stood all 
this without apparent injury. The ultimate resistance of 





white pine and spruce against tearing, as given by various 
authors, is 10,000 lb. to 13,030 Ib. per square inch. Pro- 
fessor Rankine in his ‘‘ Applied Mechanics” gives it as 
12,400 lb. bs 

Considering the two characteristics of timber above 
mentioned, it was customary to adopt as a working strain 
for tension members, and extreme fibre strains in beams, 
1000 lb. per square inch, or use a factor of safety of ten. 
If theincrement of stress caused by the impact of a mov- 
ing train is taken into account, that strain is probably 
increased to 15001b. per square inch. Thousands and 
thousands of such bridges were built and did excellent 
service for a quarter of a century ; and although our rail- 
roads, with their increased traffic and heavy rolling stock, 
have replaced most of the old wooden bridges with modern 
iron or steel structures, still I venture to say there is 
scarcely a road in this country that has not one or more 
of the old structures yet in actual daily use; and many 
members of our society will bear me out in that. 

The tests by which the tensile resistance of woods 
were determined were, of course, made on small speci- 
mens, as it is impracticable and difficult to test large- 
sized pieces of timber for tension. Necessarily the results 
must be larger than if derived from tests of full-sized 

ieces, as the small pieces do not contain as many imper- 
ections as always occur in larger sizes. This was one 
of the reasons why in practice such a large factor of 
safety was adopted. Later and receiit tests to determine 
the modulus of rupture and modulus of elasticity, by 
loading beams with transverse loads, have been made by. 
Professor Thurston, Laslett, Colonel Rodman, and others, 
mostly also with small-sized pieces. On full-sized beams 
pers fi tests were made by Professor Lanza, of the 
Massachusetts Institute of Technology, and also a a 
member of our own society, Mr. Onward Bates. I shall 
proceed to review the results of some of their tests and 
their application to the case I treat upon. 

The mean moduli of rupture of spruce beams as deter- 
mined by various authors is as follows : 


Pounds per 

Square Inch 
Hatfield ea “<a aed wea rns 9,900 
Rankine aka ro .. 11,100 
Laslett =o asc one wae “as 9,045 
Trautwine ... oad se ssa dea 8,100 
Rodman ad ar: aes ade ee 6,168 


Colonel Rodman’s tests were made with larger sizes, 
hence the smaller results than the others. 

From tests made by Professor Lanza on full-sized 
joists of spruce from 2 in. by 12 in. and 15 ft. length and 
less, loaded in the middle and at other points, the modulus 
of rupture varies from 2828 lb. to 7626 lb. per square inch; 
with an average of 5046 Ib. derived from sixty-eight ex- 
periments. he average modulus of elasticity was 
1,332,451 lb. Four tests were made with seasoned sticks; 
two of them had been seasoned for four years on the 
wharf, and showed moduli of rupture of 8748 lb. and 
7562 lb., and two were seasoned with steam heat in the 
laboratory for six months, and gave moduli of 7448 lb. 
and 7211 tb., or about 45 per cent. larger than the average 
modulus for unseasoned timber. According to Professor 
Lanza, about the same modulus of rupture should be used 
for white pine as for spruce. In another table Professor 
Lanza gives the result of tests with beams varying in size 
from 4 in. by 12 in. to 6in. by 12 in., all 20 ft. long, in time 
tests, where the beams remained under the loads for some 
time, and while so loaded were seasoned by steam heat in 
the laboratory. Of six beams five were green timber at 
the beginning of the experiment, while the sixth piece 

ad been seasoned on the wharf for six months. The 
average modulus of rupture for the five pieces was 
6337 lb., while the modulus for the sixth piece was 
8547 Ib., or about 35 per cent. larger than the green 
ieces. In another time test with spruce beams all 18 ft. 
ong, seasoned for six months in the laboratory, not 
loaded during seasoning, the average modulus of rupture 
was 7300 lb. per square inch; modulus of elasticity, 
1,600,000. All these moduli of rupture are smaller than 
those obtained by other authorities from tests with 
smaller pieces, but they are more reliable ; besides, they 
prove that seasoned timber will stand more strain than 
green timber, from 30 to 45 per cent. according to circum- 
stances. Commenting upon the results obtained from his 
experiments, Professor Lanza correctly remarks that 
while it was necessary to use larger factors of safety 
when the moduli of rupture were determined from tests 
with smaller pieces, it will be sufficient for most timber 
constructions, except in factories, to use a factor of four, 
For breaking strains of beams he also states most pro- 
perly it is better engineering to determine as the safe 
load of a timber beam, the load that will not deflect it 
more than a certain fraction of its span, say about s};th 
to shoth of its length. 

r. Onward Bates, engineer of bridges of the C. M. 
and St. P. R. R., made a series of tests with wooden 
track stringers, in order, as he states, to determine 
their strength under nearly as possible the same condi- 
tions as when in use in the bridges. By this Mr. Bates 
means, of course, the mode of loading without consider- 
ing the effect of the momentum of a running train. The 
tests were made with wooden stringers, partly new, 

artly taken from existing bridges and trestles, after 
ox A been in use for several years. The beams were 
supported at both ends, and a load or pressure applied in 
the middle of the span, until the timber broke. Of forty 
test-pieces, fourteen were new timber, not used before, and 
twenty-six were stringers taken from existing bridges, 
where they were used from 34 to 84 years, in the average 
for 6.2 years each. In his brief review of tests Mr. Bates 
remarks that stringers which have been long in use are 
asarule badly season-cracked along the middle of the 
depth. He arrives at the following conclusions : 
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1. Green timber is not as strong as after it has 
seasoned, , 

2, Age and use do not weaken the timber. It pre- 
serves its strength until weakened by decay. ; 

3. Knots do weaken the timber seriously, both in re- 
ducing the effective section of the beam, and in causing 
the fibre to be curly and cross-grained. ‘ : 

4. While age does not weaken the timber itself, it 
weakens it by season age oy ? ; 

Mr. Bates finds from the forty tests of pine stringers, 
the average modulus of rupture to be 3906 lb. per square 
inch (against 5045 1b. by Professor Lanza’s experiments 
on sixty-eight pieces of spruce; and 4451 lb. on thirty- 
seven pieces of western pine), all green timber; and a 
modulus of elasticity of 1,123,090 (against 1,332,451 of 
Professor Lanza from green timber). In concluding his 

aper (contained in the Transactions of the American 
Robiety of Civil Engineers of 1890), Mr. Bates remarks 
that his paper contains nothing about the fibre stress, 
which should be permitted. Given the loads and strength 
of material, the engineer who builds a bridge must decide 
the amount he will strain the latter. 

I would add to this, that if the structure to be built is 
not a railroad bridge, the fibre stress to be permitted will 
also be determined by the engineer, according to the use 
and purpose the structure is intended for. 

From the standard plans of wooden trestles, published 
in connection with Mr. Bates’ paper, and the locomotive 
diagram contained in one of the bridgespecifications of the 
C. M. and St. P. R. R., showing 72,000 Ib. on three pairs 
of drivers with 6-ft. wheel base, I compute that Mr. Bates 
uses a fibre strain of 888 lb. per square inch in track 
stringers (including dead load, but without considering 
the impact), which under a train moving with a speed of 
20 to 40 miles per hour will increase that strain to from 
1100 Ib, to 1332 Ib. (25 to 50 per cent.), and that the de- 
flection under the static load, of 16-ft. track stringers will 
be .3 in., using the modulus of elasticity, as determined 
by his experiments. As to the conclusions arrived at by 
Mr. Bates, I will say the following: Of the forty pieces 
tested, twenty-six were old timbers having been exposed to 
the weather and to heavy strains from running trains for 
6.2 years on an averge, some of them even showed alread 
signs of decay, most of them were badly season prea ef 
as Mr. Bates calls it. I venture to say that those cracks 
were caused as much, if not more, by the heavy strains to 
which those timbers were constantly subjected for so 
many years, as to the seasoning agencies. It must be 
clear that such timbers are not fair samples to determine 
either the strength or the elasticity of seasoned timber, 
not used before testing, and to furnish a reliable guide for 
future constructions. ‘The test results of the experiments 
themselves bear out the correctness of this statement, 
While Mr. Bates acknowledges by his first conclusion 
that ‘‘green timber is not as strong as after it is sea- 
soned,” the results of his tests do not warrant such a 
statement, if he considers the twenty-six old pieces as 
equivalent to “‘seasoned timber.” I find that the average 
modulus of rupture of the fourteen new sticks is 3960 lb., 
while of the twenty-six old pieces the average was only 
8874 lb. I also hold that the loading of the old stringers 
with a heavy centre load, was more injurious to them, 
than it would have been even to green timber, for timber, 
at the best, fis not as homogeneous a mass as metals are, 
and the severe cracking in the centre, which most of the 
old sticks showed to considerable extent, did certainly 
not require as much pressure to increase the cracks and 
cause the pieces to fail sooner than they would have if 
new, or seasoned in the ordinary way, without being 
exposed to heavy load and the influence of the weather. 
In order to determine the strength of our merchantable 

pine timber, as we obtain it from our lumber merchants, 

Thad thirty-three pieces furnished to me by one of the 
lumber yards of this city, and tested in the Government 
testing machine in the Watertown Arsenal. 

The pieces were 3 in. by 3 in. pine with small knots in 
them and were cut from 3 by 12, 3 by 14, 3 by 6, and 
6 by 8 timbers, by the lumber men, without any special 
directions from me, selected from the stock on hand 
without any particular care. The test-pieces were turned 
down in the middle to a diameter of lin. The first nine- 
teen pieces were from green lumber sawed this year; the 
last fourteen pieces were from yard seasoned material. 
The ultimate resistance in the nineteen green pieces was 
from 5270 lb. to 9660 lb. per square inch, with the 
exception of two pieces, which were defective ; average 
for all nineteen pieces 6681 lb. per square inch. 
If the two defective pieces are omitted the average 
is 7289 lb. For the seasoned pieces the ultimate 
resistance varied from 6640 Ib. to 10,210 Ib., one piece 
defective, average 7720 lb per square inch. If the one 
defective piece is omitted the average is 7994 1b. At the 
same time I obtained from the test records of the Arsenal 
an abstract of tests made in 1883 with _ blocks, tested 
with pressure across the fibre. The indentation produced 
at the surface of the timber with a vressure of 


846 lb. per square inch was 0.01 in. 


1000 ,, ” ” 0.02 ,, 
1077 ” ” ” 0.03 ” 
1121 ,, os » 0.04 ,, 
1153 ” ” ” 0. 5 ” 


From which it will be seen that a pressure of 600 1b. per 
square inch would produce an indentation on the blocks 
under the posts of the foundations of less than ;4, in. It 
is needless for me to say anything more on this point. 

Coming back to the statement of Professor Lanza, that 
it is better engineering to proportion floor beams with 
reference to their deflection, than to the ultimate strength, 
Ihave computed the deflection of a 2-in. by 12-in. joist, 
14 ft. between supports, if loaded so as to produce a fibre 
strain of 1500 lb. per square inch, using the modulus of 
elasticity of Professor Lanza 1,332,451 for green timber, 





ExTRACT FROM REPORT OF TESTS, 1883, 


These Specimens were taken from a Tree 20.08 in. in Diameter which had Fifty-one Heart Rings and Nineteen 
Sap Rings. It grew in Drift Soil in Brookline, Mass. 
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and 1.575 of the length, the indented section = 2.48 square inches, 


Report of Mechanical Tests made at Watertown Arsenal, 
Mass., October 24, 1891, for A. Gottlieb and Co., 
Chicago., Il. 

Form of Specimens. 


























| Tensile Strength. 
| . 
Test : ot cacy aaacecmmiaa ae 
Marks. | Diameter. 
No Area. Total | Pounds per 
Pounds. /Square Inch. 
sq. in. 
7919 |No.1 3x14 1.00 785 6680 8,510 
7920 » 28x14 -99 770 4450 5,780 
7921 » 33x12 1.00 785 5340 6,800 
7922 » 43x12 1.00 78h 6310 8,040 
7923 |,, 53x14 .99 770 6130 7,960 
7924 » 63x14 -99 770 5890 7,650 
7925 |,, 73x12 1.00 785 5910 7,530 
7926 » 83x14 1.00 785 4140 5,270 
7927 » 96x6 1.00 785 1830 2,330 
7 », 10 8x12 1.00 785 554 710 
7929 » 11 6x18 1.00 785 5580 7,110 
7930 | ,,12 3x6 1,02 817 7340 8,980 
7931 », 13 3x14 1,02 817 7895 9,660 
7932 oy 14 3x12 100 785 4985 6,350 
7983 | ,,15 3x14 1.01 801 4790 5,980 
7934 » 16 3x14 1.01 801 6385 7,970 
7935 917 3x14 101 801 5670 7,080 
7936 » 18 3x14 1.00 785 4930 6,280 
7937 | ,,19 3x14 1.01 801 5580 6,970 
7938 » 20 3x14 1.00 785 7090 9,030 
7939 | ,,21 3x14 1.01 801 6610 8,250 
7940 | ,,22 3x14 1.00 785 7320 9,320 
7941 923 3x14 1.01 801 5980 7,470 
7942 | ,,2483x12] 1.01 801 5320 6,640 
7943 | ,,25 3x14 1.01 801 6015 7,510 
7944 » 26 3x12 -99 770 5230 6,790 
7945 | ,,27 3x14 1.00 785 5410 6,890 
7946 9 28 3x14 1,02 817 5990 7,330 
7947 | ,,29 3x14 1.00 785 6040 7,690 
7948 », 30 3x12 1.00 785 5490 6,990 
7949 | ,,31 3x14 1.02 817 8010 9,800 
7950 | ,,32 3x14 .99 770 3270 4,250 
7951 933 3X14 1.01 j 801 8180 10,210 
| 
No. 9 was a defective specimen ; cross-grained. 
No. 11, fractured obliquely. 
No. 32 heated at centre when turned. 
Correct: J. E. Howarp. A. L. VARNEY, 
Captain Ordnance Department U.S.A. 
(Copy) Commanding. 


and find the deflection to be 0.63 in. equal to 33, of 
the length, with the modulus as found for material sea- 
soned without being subjected to loads, being 1,600,000, 
_ nem would be 0.45 in., equal to 3+) of the 
ength. 

ost of the spans of joists in the Exposition Building 
are from 11 ft. 6 in. to 12 ft. 6 in. length; some few ex- 
ceptions are over 14 ft. length. 

In recapitulating, I will briefly summarise the result of 
the various tests and the conclusions I have arrived at. 

1. That the use of spread foundations upon the sandy 
bottom with clay substrata, as adopted, was warranted 
by the tests made with loaded platforms, 

2. That the adoption of a strain of 600 lb. per square 
inch for pressure of posts of foundations upon the block- 
ing timbers, producing an indentation of less than ;4, in. 
would be justified even for permanent structures. 

8. That the timber in floor joists and caps of posts, 
under the circumstances mentioned, must be considered 
as timbers seasoned, at the time when they will be called 
upon to do service ; and seasoned without being subjected 
to loading. 

4, That by using a working strain of 15001b. per square 
inch in the parts above named, if the tests results of Pro- 
fessor Lanza for seasoned timber are accepted, a factor 
of a 43, to 5,5; is obtained ; that if the results 
of the Watertown Arsenal are accepted, the factor of 
safety obtained from the fourteen seasoned specimens 
show a factor of safety of 5,4. If the test_results as 
given by Trautwine, Rankine, Hatfield, and Laslett are 
accepted the factor of safety would be still larger. 

I will not omit stating that the question has been 
raised, whether such material as has been specified in the 
specifications could be obtained in such large quantities, 
as the immense buildings will require, and considering 
the time in which it will have to be furnished. I do not 
believe the point well taken. The specifications require 
sound white pine, free from wind shakes, rot, and other 
defects impairing the strength of the timber, that only 
small and sound knots be accepted, and that small sap 
angles will be allowed in sizes over 12in. Such material 
has been growing for centuries, is growing to-day, and 
will in the future. A little care in selecting the material 
will furnish it ; but if it should have been found impos- 
sible, considering the shortness of time, the remedy would 
be simple, and has been adopted to my own knowledge 
often enough with steel or iron, If the material specified 


could not be obtained in quality, the contractor was | 189 


to the grain by a cast-iron plunger, which covered the width of the specimen 1.575 in, 


allowed to substitute other material, increasing at his 
own ate the quantity to compensate for the deficiency 
in quality. 

At the time of my resignation it had been ordered, 
without my consent, to increase the size of timbers in 
foundations and floors to such an extent, as to reduce the 
pressure of posts upon blocking from 6001b. per square 
inch to 400 lb.; and the fibre strain of joists and caps 
from 1500 lb. to 1200 lb. per square inch ; the foundations 
were re-inforced as it was stated. It will not be necessary 
for me here to elaborate upon the fact, that in trying 
to solve the problem before me, I did not consider how 
to re-inforce anything, but to find what is right, neces- 
sary, and sufficient under the conditions governing the 
case. Any structure, even the present floors, can be re- 
inforced by adding material, according to the simple rule 
that five is more than four and six is more than five. 

In conclusion, I will state that, as far as I know, an 
engineer had never before to solve a problem of this 
character, under the peculiar circumstances I had to deal 
with in this case, and perhaps no one ever will again. 
Buildings covering under their roofs hundreds of acres, to 
be used for six months only, and then be doomed to 
destruction ; buildings erected from one and a half to two 
years ahead of their use ; an immense expenditure for a 
short temporary use of the buildings erected. That 
under such circumstances proper judgment ought to be 
exercised to combine the necessary strength, with the im- 
portant fact of permissible economy, is evident, as well as 
the fact that ordinary practice will not apply in this case. 
Whether I have properly judged in dealing with this 
problem as I did, and which I tried to explain clearly and 
without bias in this paper, I leave to your discussion and 
to the profession at large. 





COMPOUND AIR COMPRESSORS AND 
MOTORS.* 
By Professor A. C. Exuiott, D.Sc. (Edin.) 


THE mechanics and economics of compressed air have 
for long been matters of concern to mining and railway 
engineers ; but comparatively of late years applications 
to power distribution in densely populated centres of 
industry and life, to refrigerating machinery, to tor- 
pedoes, and to pneumatic guns have invested the subject 
with universal interest. 

As regards mining and tunnelling, it may be remarked 
that we are being forced as time goes on to work more 
and more difficult and dangerous material at greater and 
greater distances from the surface; and that we are in 
consequence called with ever-increasing frequency to 
consider practical problems which raise the question 
whether the time in any given instance has actually 
arrived when resort to mechanical means is justified or 
demanded by considerations of economy and the safety of 
human life. There are of course many cases where me- 
chanical appliances situated far from the surface are abso- 
lutely essential to the continuance of work ; but these, 
though easier to deal with as questions of policy, present 
with the former class the same problems regarding the 
nature of the motive power. 

The invention and use of mechanical appliances for the 
saving of labour—or, more correctly speaking, for aug- 
menting the efficiency and value of labour—have attained 
in our day an aggregate of enormous proportions ; but the 

wth must still go on, and apparently at an ever- 
increasing rate. In the face of these facts nothing can be 
more certain than that a necessity for individually and 
comparatively small supplies of motive power exists 
widespread in our large manufacturing towns and cities. 
Just as the system of the central generation and detailed 
distribution of gas for lighting purposes pen to 
meet new conditions of industrial, social, and public life 
while assisting by reflex action to extend and accentuate 
in no unimportant degree these very necessities, so the 
central supply of motive power will be installed and grow 
among us and with our new ideas till the time comes 
when it will be regarded as at once a Fg of anda 
factor in the life of every great city. hen in the ful- 
ness of time every other large town presents a successful 
instance of the realisation of the plan we may safely 
prophesy that the yg supplied will be cheap and 
reliable. It is difficult to forbear from dwelling upon the 

ible effect on our smaller industries ; but the present 
- not seem to be an occasion when such speculation can 
with propriety be indulged. relatos 

Practically there are three methods of distributing 
power over large areas or long distances; they may be 
named respectively hydraulic, pneumatic, and electric. 

The hydraulic method is old and well tried. Pre- 


* Paper read before the South Wales Institute of Engi- 
neers, with which paper is incorporated a communication 
to Section G of the British Association, Cardiff Meeting 
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bably it will hold in the future the field which it 
already occupies—that, namely, embracing heavy and 
slow-moving a ; 

In connection with the general supply of motive power 
from central stations in large towns the battle will un- 
doubtedly fall to be fought between the pneumatic and 
electric systems. As regards handiness of starting and 
stopping, freedom from excessive noise and from danger, 
dirt, and smell, the motors of the two systems leave little 
to be desired, and are pretty evenly balanced, the ad- 
vantage, if there be any, lying usually on the electric 
side. There remain the vital points of relative reliability 
and economy; but the discussion here sugges lies 
without the scope of the present paper. The author would 
merely remark that in the present state of our know- 
ledge it is possible to make out strong cases on both sides. 
Each of the two systems presents its own striking me- 
chanical excellencies and adaptabilities; and it is more 
than probable that the fortunes of the war which is even 
now begun will decide for each its proper province rather 
than result in the survival of one system and the com- 
plete extirmination of the other. 

The case of the distribution of power in mining and 
tunnel works does ‘not lie wholly parallel with the one 
just mentioned—that, namely, of town distribution. 
There are at least two instances of divergence. In such 
works ventilation is almost always accomplished with 
difficulty, and with most difficulty near the working 
faces, where if mechanical power were available some 
machines at all events would certainly be employed. Now 
the air exhausted from pneumatic machines is of so con- 
siderable a volume when expanded nearly to the atmo- 
spheric pressure as to materially supplement the indepen- 
dent natural or artificially produced circulation ; moreover 
the exhaus air has in ee a temperature much 
below that of the surrounding fair, and in hot workin 
the effect produced is exceedingly agreeable and refresh- 
ing tothe miners employed in the neighbourhood. So 
far these considerations have operated in favour of pneu- 
matic transmission. The second instance of divergence 
arises from the danger of igniting explosive gases in fiery 
mines. It is true that the danger arising from the 
sparking of electric motors and from sparks other- 
wise produced, may be minimised by the adoption of 
certain precautions, but it is equally true that danger 
can never be completely eradicated. Indeed it is not too 
much to say that the very first disastrous explosion which 
occurred in an electrically worked [mine, arising from 
some unknown proximate cause, would be rightly or 
wrongly attributed toa spark. Though it has been the 
author’s fortune to have much to do with electric ap- 
pliances generally, and though he regards himself as an 
advocate for the electric method of the transmission of 
power, he has never been able to consider that method 
as otherwise than hopeless of general adoption in fiery 
mines. 

It appears, therefore, on all grounds that the subject of 
the transmission of power by compressed air has assumed 
at the present time a very high degree of importance ; 
and it is in this belief that the author ventures to ‘hope 
that but little apology is required for the present paper, 
which aims at — attention mainly to a single new 
and almost untried departure. Shortly stated, this 
embodies a proposal to compound compressors and 
motors. As compared with the ordinary simple system 
the result to be expected is either (a) with the same pres- 
sure of transmission a substantial gain in efficiency, or 
(b) with a higher pressure of transmission and the same 
efficiency, a reduction in the size of the supply pipes and 
the plant gous. 

In an ordinary system of compressed air transmission, 
the available energy per pound mass passed through the 
compressors consists of two perfectly distinct parts, 
namely (a) what the author calls the reservoir energy, 
and (8) the elastic energy. The first part (a) may be 
simply regarded as energy of direct transmission ; tha.tis 
to say, making abstraction for the moment of the regulat- 
ing action of the reservoir (practically formed by supply- 
pipe capacity), a is the energy supplied by the compressor 
pistons to the motor pistons just as if they were directly 
coupled by an incompressible fluid or by a rigid system of 
gearing. This transference may be looked upon as taking 
place during the period between the opening of the educ- 
tion valves of the compressors and the closing of the ex- 
pansion valves of the motors. No part of this energy is 
therefore in ordinary circumstances transformed into or 
from heat or elastic energy (the regulating action of the 
reservoir being here, as henceforth, neglected). 

Now the internal work of a nearly perfect gas such as 
air is practically zero; whence it follows that the whole 
of the work spent in compressing up to the time when the 
eduction valve closes is transformed into heat. In the 
ordinary practical case this heat is almost wholly dissi- 
pated before the air reaches the motors, that part which 
escapes the water jacket or the jet being inevitably dis- 
posed of through the walls of the usually long lengths of 
supply pipes. It appears, therefore, that no part of the 
work spent in mere compression has any counterpart in 
the work appearing in the motor. 

But this principle of zero internal work cuts both ways. 
If for a given reservoir pressure we cut off at the proper 

int in the stroke of the motors we shall be able to ex- 

aust nearly at the atmospheric pressure; and the work 
which we obtain during expansion will be the almost 
exact mechanical a tg of the destruction of heat 
which must occur. It has been shown that the energy 
80 recovered is not the counterpart of the energy spent in 
mere compression (as distinguished from compression and 
delivery) ; and ina sense they are physically independent. 
But under the circumstances we should be unable to gain 
energy by expansion in the motor unless compression had 
previously taken place. Naturally, therefore, we shall 
not be surprised to find that the energy gained in the 





motor by expansion must always be less than the energy 
spent in the compressor on mere compression. ; 

In the sense then that no part is recovered in the 
motors the work done in compression is a waste product ; 
and that system of compression and cooling (since cooling 
is ultimately inevitable) will therefore be the most econo- 
mical in which the heat generated is least. Now there 
are apparently two principal ways of effecting the com- 
pression and cooling: (1) we may endeavour to remove 
the heat just so rapidly as it is formed during compres- 
sion ; and (2) we may compress completely and after- 
wards cool. Since for equal masses and volumes the pres- 
sure of air varies directly with the absolute temperature, 
it is obvious to begin with that in the last case when heat 
is allowed to accumulate the mean pressure during com- 
pression and delivery must be greater than in the other 
case; and hence the work done is also greater. Mathe- 
matical analysis shows further that in the first kind of 
compression (isothermal) the heat which must be removed 
per pound mass of air measured in foot-pounds is 


A To log. : 
0 


where 7, 7, p represent respectively the atmospheric 

temperature absolute in degrees Fahr., the atmospheric 
ressure, and the reservoir pressure; and where A stands 
or the numeric 53.15. On the other (or adiabatic) system 

the heat generated in merely compressing from pp to p is 


-1 

A To p Y —— ? 
ami (E Y , 5 
where 7 (taking Rankine’s numbers) stands for 1.408. _ 

Now examination shows that until p exceeds about nine 
atmospheres the last quantity is not greater than the 
former ; so that we arrive at the apparently paradoxical 
result that usually less heat is generated in the com- 
pressors in the case where the mean pressure during the 
stroke is greater, that is to say, in the case of adiabatic 
compression at ordinary pressures. The truth is we can- 
not afford to overlook the action of the reservoir and the 
passages in which cooling takes place. In adiabatic com- 
pression the eduction valve opens sooner than in isothermal 
compression ; but whereas in the latter case the air may 
be said to leave the compressor cylinder in the state in 
which it reaches the motor, in the former case the centrary 
obtains. Cooling takes place on the adiabatic system 
practically at constant pressure, and the compressor 
piston has to follow up the consequent shrinkage of 
volume by sweeping a ——_, larger volume per 
pound mass of air delivered. If 7 be the absolute 
temperature attained in adiabatic compression, then 


y—1 
(8) 
Po 


Hence the heat abstracted in the cylinder and reservoir is 
not the quantity formerly written, but 


Kon((2)"7 4} 


where Kp» is the specific heat at constant pressure. 
Kp =A Y . 
. 
Hence the heat abstracted is 


= 
Y a 
ao { ( Po Y -1}- 


Now this is the expression for work done in adiabatically 
compressing and in delivering one pound mass. Hence 
we arrive by the way at the remarkable result that the 
heat generated on the adiabatic system is equal to the 
heat equivalent of the total work done in the compressor. 

These results may be readily traced on the ideal indi- 
eator diagram as shown in Fig. 1. DF, AC are the 
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atmospheric and reservoir pressure lines respectively, F C 
is an adiabatic compression curve, and the adjacent line 
FB is the ideal isothermal. The heat developed in mere 
compression on the adiabatic system is measu’ by the 
area J K FC; and the corresponding area reckoning on 
the possibility of isothermal compression, is HK FB. As 
already pointed out, the first is the lesser until the reser- 
voir pressure reaches and exceeds a certain limit. But in 
cooling under constant pressure on the adiabatic system 
additional work represented by the rectangle B J is trans- 
formed into heat; and hence the total heat generated 
and dissipated on the adiabatic plan is measured by the 
area HK FCB. F and B being points on an isothermal, 
the rectangles BG, G F are equal ; and therefore the rect- 
angle A E is equal to the rectangle EK. Hence the area 
HK FCB if equal tothearea DF CA; that is tosay, on 
the adiabatic system the mechanical equivalent of the 
heat generated and dissipated is equal to the work done 
in compression and delivery. Quite similarly it may be 
shown that the mechanical equivalent of the heat 
generated in isothermal compression is equal to the work 





done in compression and delivery ; or if Wi represents 
that work per pound mass of air delivered, 


Wi =Ar7, log, ae 
Po 

In the accompanying Table (I.) pis given in atmospheres 

absolute ; oman a Sheen the yang measured my foot- 

unds necessary to be abstracted per pound mass on the 

isothermal plan ; and column 6 gives in the same units 

the heat generated on the adiabatic system. The ratios 

of the numbers in column a to the corresponding numbers 

in column 6 are given in column c. The atmospheric 
temperature is taken at 60 deg. Fahr. 


TaBie I, 

Pp a b c 
2 19,194 21,280 1,109 
4 38,388 47,300 1.232 
6 49,616 65,080 1.312 
8 57,582 79,130 1.374 
10 63,761 90,790 1,424 
50 108,328 201,560 1.860 
100 127,522 267,800 2.100 
150 138,750 313,030 2.256 


It apppears therefore that in all cases the isotherma 

has a great advantage over the adiabatic system of com- 
pression ; but the practical problem of realising simple 
isothermal compression has never been satisfactorily 
solved. The plan of injecting water into the compressor 
cylinder has been adopted in many instances ; but opinion 
seems divided as to whether, after all deductions have 
been made, the jet has any substantial advantage over the 
water jacket. It is admitted that of the two methods the 
jet system is the more effective as a heat dissipator ; and 
it is certain that with care in design the injection water 
may be made to effect a small saving by partially filling 
the clearance spaces. On the other hand, injection appa- 
ratus introduces complications, and reduces the mecha- 
nical efficiency of the compressor ; and when water cannot 
be obtained free from grit and objectionable impurities 
the rubbing surfaces rapidly deteriorate, and the conse- 
quent friction and liability to leakage further impair the 
efficiency. 

But even in cases where both jets and water jackets 
have been applied the compression curve has been found 
to fall only toa very small extent belowthe adiabatic. The 
fact is that amount of heat conducted is directly propor- 
tional, other things being equal, to time and to difference 
of temperature. The difference of temperature between 
the air and the cooling water is zero at the beginning of 
the stroke, and increases toa maximum at the point ee 
the eduction valve opens. We therefore are able to con- 
clude, first, that to effect anything like complete iso- 
thermal compression the piston speed must be excessively 
small; and secondly, that the rate of flow of heat from 
the air to the cooling water attains a maximum value just 
before completion of the compression. At ordinary speeds 
then it appears that even with the jet a large proportion 
of the total heat must be abstracted after the eduction 
valves have opened—that is to say, after compression has 
been effected. 

Subsequently to the discussions on a paper entitled 
“The Efficiency of Air Compressors,” read by Mr. 
Joseph Williams before the Institute of Marine Engi- 
neers at London and at Cardiff, the author stumbled 
on the principle of intermediate cooling, only to find, 
however, after some time that it had been proposed by 
Professor Riedler in connection with the designs for the 
new plant to be put down as an extension of the present 
Popp installation in Paris. This is nothing else than a 
revival of an old suggestion that compression should be 
effected in two or more successive stages, made originally 
in the interests of mere mechanical convenience. The 
modification consists in so arranging that the air shall 
be cooled in the course of its transit through each 
intermediate receiver finally nearly to the tempera- 
ture of the atmosphere, Now there is but little dif- 
ficulty in very thoroughly effecting this cooling because 
the extent of the surfaces and volumes of the receivers 
are at our disposal ; and it is obvious that the time during 
which an average assemblage of particles of air remains 
in a particular receiver is greater or less aceording as the 
receiver volume is made greater or less. In this simple 
way we may rid ourselves if we will of the inconveniences 
of at all events cylinder injection, and in any case secure 
a substantial gain in efficiency. 

In consequence of some remarks which fell from Mr, 
Archibald Hood during the preliminary discussion that 
took place at the Forest of Dean on July 27, 1891, the 
author paid a visit to the Newbattle Collieries, near 
Edinburgh, of which since the merging of the Marquess 
of Lothian’s interests Mr. Hood has been managing 
director. The author, to his surprise, there found at 
work a compound compressor with an intermediate cool- 
ing arrangement. He was given to understand by Mr. 

orrison, the manager, that the idea had originated with 
himself some four years ago, and that though pressure 
of business had prevented him going into the details 
so far as he desired, yet from time to time he had recurred 
to the matter, and had reason to be satisfied with his 
experiment. The compressor was built by Messrs. Morton, 
of Edinburgh. The boiler pressure is 100 lb., and the 
norainal air reservoir pressure 120 lb. per square inch on 
the gauge. The high-pressure steam cylinder, 18 in. in 
diameter by 48 in. stroke, is paired with the high-pressure 
air cylinder, which is 17 in. in diameter; and the steam 
and air low-pressure cylinders, similarly paired, are 
36 in. and 284 in. in diameter respectively, by 48 in. 
stroke. 

First, let us briefly investigate the economy of a com- 
a compressor designed on these lines. Take as 

fore p for the reservoir pressure absolute, and 7, 7) for 
the atmospheric pressure and atmospheric temperature 
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absolute respectively. Further let p be the receiver 
yressure absolute, and let A stand for the numeric 
Bs 15, and y for 1.408, as before. [The adoption of 
the notation p) for the atmospheric pressure, p, po, &c., 
for the receiver pressures, and p for the reservoir 
pressure, is due to a suggestion by Mr. Macfarlane 
Gray.] The work done per pound mass of air delivered 
is in foot-pounds, say, W.; then 


7-1 y-1 
W, = At) —7 { (2) ¥ 2 “y 72 }. 
7¥-1\N po Pi 


Determining 7, so that this expression shall be minimum, 
the author finds 
P= Jpop; 


and under this condition the former expression becomes 


y-1 
7 a (7 ) é } 
V ! mh Ps 
W: To :{ ; 27 1 


Now if the usual style of compressor had been employed 
the compression would practically have been adiabatic, 
and we should have had for the work done per pound mass 


tf y-1 
Wi = Ary y—-1 {(2) y —1 }. 
0 


Examination shows that Wp» is alway less than Wj, in 
what varying proportion we shall inquire presently. 

Secondly, if we design a compressor with low, inter- 
mediate, and high-pressure cylinders, we have similarly 
for the work done in delivering 1 lb. mass 


y-1 y-1 
W, = Ar, —” {(") y+ 2.) + 
, %y-1 Po Y é an 


(5) 5} 


where p, is the pressure in the lower pressure receiver, 
and p, applies to the higher receiver. In order that this 
expression may be minimum the author finds we must 
have 


Pin? PF = Pp. 
Po Pi P2 Po 
And under the last condition 


-1 
=a, 37_f B} 3 3 
W,=A 1 7= ca | 
warns GQ) BY 
Similarly for a quadruple compressor 


Pi Pa Psp _ ,*/p 
Po Pi P2 Ps Po’ 


y-1 
W,=Ar, -47 {(2) ay -1}- 
y¥-1 (\vo 

It is important to remark that the law which governs 
the pressures in the intermediate receivers has one very 
fortunate result, namely, that the horse-power is equally 
distributed among the cylinders. 

The following Table (1I.) shows for various values of p in 
atmospheres absolute the corresponding ratios of the in- 
dicated horse-power necessary to compress and deliver 
the same mass of air in the same time on the compound, 
triple, and quadruple plans respectively to the horse- 
power required on the ordinary odiabatic system : 


and 


Tasix IT. 

Pi W./ W, W;3/W, W,/W, 
2 951 932 -924 
4 901 .867 .857 
6 871 .833 .816 
8 .850 .808 787 
10 835 .786 -766 
50 yp) .654 .622 
100 .678 .601 -566 
150 .651 .570 .535 


Suppose for example we take the reservoir pressure 
adopted in Paris, namely six atmospheres absolute. Then 
a compound compresser would do the same work as a 
simple adiabatic compressor with 


100 (1—.87) = 13 


per cent. less indicated horse-power. By the adoption of 
a triple system we could save apparently about 16.7 per 
cent. ; but the additional gain of (say) 34 per cent. might 
not justify the additional capital expenditure. At 50 
atmospheres the triple system has a very decided advan- 
tage over the compound, and at about 100 atmospheres 
the quadruple compressor comes practically into the field. 
Compressors working in four stages up to pressures 
of 1700 1b. and 20001b. per square inch (115.6 and 
136 atmospheres) have been built for use in connection 
with torpedoes and pneumatic guns. Whether special 
precautions have been taken in the designs or not, con- 
siderable cooling must of necessity take place between 
the stages ; and it is one of the objects of this paper to 
point out that a very high degree of efficiency may be 
attained by the adoption of very simple expedients for 
keeping the exit temperature in each receiver as nearly as 
possible down to the temperature of the atmosphere: the 
principle being of course granted that the air delivered 
must of necessity acquire the atmospheric temperature 
before being applied to its work. 

But we may consider the ideal isothermal compressor 
as the best possible, and refer to its efficiency considered 
as unity the calculated performances of compound, triple, 
and quadruple compressors of the new type. The result of 
this comparison is shown on Fig. 2. The efficiency of an 
ideal isothermal compressor is on this understanding the 


same for all pressures, and is exhibited by the horizontal 
line drawn through 100 per cent.; while the relative 
efficiencies for various pressures of simple adiabatic, com- 
pound, triple, and quadruple compressors are shown by 
the curves marked 8, C, T, and Q respectively. 






Efficiency 





) 50 ~ 100 
(705 6) Atmospheres guage. 


The annexed Table (III.) shows numerically for a few 
reservoir pressures ranging up to about 132 lb. per square 
inch on the gauge the same relative efficiencies with 
Fig. 2. The first column marked p gives the reservoir 
pressures in atmospheres absolute; the second column 
gives the corresponding efficiencies of a simple compressor 
relatively to that of the similarly circumstanced isothermal 
compressor ; and the third, fourth, and fifth columns give 
the relative efficiencies for the new type of compound, 
triple, and quadruple compressors respectively ; 


TaBLe III. 
p WilW, WilW. WilW; Wil W, 
2 -901 947 966 975 
3 .848 -920 947 -959 
4 811 901 936 947 
5 -784 .887 925 -940 
6 -762 875 916 -934 
“f -744 865 -908 -928 
8 728 856 -902 .924 
9 -714 .849 .897 -920 
10 -702 842 .892 916 


A curious approximate rule may be deduced from the 
Table or the diagram. Consider an ideal isothermal 
compressor and an ordinary simple adiabatic compressor 
accomplishing ultimately the same result, so far as the 
motors are concerned. Then as we have seen the indi- 
cated horse-power of the simple compressor will exceed 
the indicated horse-power of the ideal isothermal com- 

ressor, and the difference is to be reckoned a dead _ loss. 

t appears that by compounding we approximately halve 
this loss, while by = ing we reduce it to nearly one- 
third, and by quadrupling to about one-fourth of its first 
amount. To take an example: the loss as between the 
ordinary simple compressor and the ideal isothermal 
compressor is for a reservoir pressure of six atmospheres 
absolute according to the Table 


100—76.2=23.8 


per cent. Weconclude, therefore, by the rough rule that 
the loss for the compound compressor would be about 
12 ipa cent., and the corresponding losses for the triple 
and quadruple compressors about 8 and 6 per cent. re- 
—. For this particular case the figures in the 
able agree with these results within about 4 per cent. 


(To be continued.) 





THE PHYSICAL SOCIETY. 

Atthe mactionst the Physical Society, heldon November 
20, Professor W. E. Ayrton, F.R.S., President, inthe chair, 
Dr. Philippe A. Guye gave a short account and discus- 
sion of the various forms which have been given to the 
general equation expressing the behaviour of liquids and 
gases under different conditions of volume, temperature, 
and pressure, by Van der Waals, Clausius, Sarran, Violi, 
Heilborn, and Tait. He first considered the equation of 
Van der Waals, which, although only an approximation 
to the true one, may made to lead to numerous im- 
portant deductions. He then showed that ofthe various 
more exact formule pro » that of Sarran is the 
simplest, and may be used with less expenditure of time 
and trouble than any of the others. In conclusion, he 
insisted on the necessity of experimental researches as the 
only means of arriving at a definite conclusion as to which 
of the various formule is the true one; such researches 
should involve determinations, as exact as possible, of the 
critical constants, and of isotherms at high temperatures 
and great pressures. 

Professor Ramsay inquired whether the constants in 
the formula of Clausius had any physica} meaning or 
were they merely numbers. 

M. Guye, in reply, said that although some of the con- 
stants in the improved formule had physical interpreta- 
tions, Van der Waals’ equation was the only one in which 
all the constants had precise physical significations. 

Professor Riicker said it was only necessary to look at 
the formule to see how important a factor Van der 
Waals’ expression had been in later developments of the 
subject. Although it did not agree with experiment 
under all conditions, particularly at small volumes, yet it 
was a close approximation over a considerable range, and 
was the only formula in which all the constants had 
definite physical meanings. Professor Tait had pointed 
out that the number of constants were too few to fully 
represent the facts, for, by following Andrews’ reasoning, 
he had shown that about the ports. | point a straight line 
cuts the isotherm in five points. Noverthulues during 


the last twenty years all the so-called improved formule 





were improved modifications of Van der Waals’ expres 


sion, and this, he thought, showed how valuable the 
original formula was. ; 
Professor Fitzgerald said he once tried how far Clausius’ 
formula agreed with the experimental results published 
by Messrs. Ramsay and Young, and after several months 
work, relinquished it on account of the tremendous 
labour involved. He thought that such complicated 
formule retarded rather than advanced science; simple 
ones (even if less accurate) were likely to lead to greater 
advancement. _ 
Professor Carey Foster remarked that the expression 
v = RT, which is nearly true for gases, was the start- 
ing point of all subsequent advances. Van der Waals 
had arrived at a still closer approximation by taking into 
account the volume occupied by the particles and their 
mutual pressure. 

.The President said Van der Waals’ memoir had been 
adversely criticised because of its supposed insufficient 
recognition of Andrews’ investigations on the subject. 
Better acquaintance with the work had, however, 
shown this criticism to be undeserved. 

Dr. C. V. Burton read a paper on ‘A New Theory con- 
cerning the Constitution of Matter.” It is assumed that 
it is possible to have in the ether a distribution of strain 
which is itself in equilibrium. Such a distribution is 
called a ‘‘strain figure.” Anatom is looked upon as an 
aggregation of strain figures, the possible varieties of 
strained figures (and hence of atoms) being limited by the 
conditions of equilibrium, and the sizes of possible strain 
figures dependent on the coarse-grainedness of the turbu- 
lent motion or other structure of the ether. 

The motion of matter is considered to be merely the 
transference of a strain distribution from one portion of 
the ether to another. This the author illustrated by 
causing a loop to travel along a rope, the loop being re- 
garded as a strain distribution which is propagated alon 
the rope whilst the rope itself is not transferred. Suc’ 
transference may occur without encountering any resist- 
ance, and the strain figure will retain the same form, pro- 
vided the velocity is small compared with that at which 
gravitation is propagated. 

The equations of motion of a strain figure are deduced, 
and are shown to be identical with those of ordinary 
matter provided certain conditions of symmetry are 
realised. 

It is also shown under what conditions an atom con- 
sisting of strain figures would have a finite number of 
degrees of freedom, and some attempt is made to examine 
how gravitation and other attractions might follow from 
a distribution of stress in the strained ether. An ~— 
is also made into the reason why elements have fixed 
properties and their transmutation is discussed. 

Professor Fitzgerald, referring to the elastic solid 
theory of the ether, said Sir W. Scents more recent 
papers had thrown considerable doubt upon it. 

The propagation of strain figures was, he thought, a 
case of wave motion. In his lectures he had likened the 
passage of matter through space to that of a drop of 
water through ice, the ice in front melting and the rear 
of the drop freezing as the liquid state progressed. 

Many points raised in the paper were, he said, very 
interesting, and the suggestion that the discrete nature 
of atoms is the result of the coarse-grainedness of matter, 
very good. On the other hand, he considered the static 
treatment of strain figures improper, for the ultimate 
conditions must be kinetic. : 

Dr. O. Lodge agreed with Professor Fitzgerald in 
regarding the motion of the loop along the rope as a 
wave motion, whose velocity of propagation is equal to 
that of the loop. A similar case occurred when a ring of 
rope is spinning and has a pulse impressed on it at one 
point, for the pulse travels at the same speed as the rope. 

A Sed on ‘‘A Permanent Magnetic Field,” by Mr. 
W. Hibbert, was postponed until next meeting. 





American LocomorivE Bvuitpinc.—The locomotive 
builders of the United States have held a meeting at the 
office of the Cooke Locomotive and Machine Works in 
New York to discuss plans for an association and re- 
establishing more remunerative prices. 





Soutn Arrican TELEGRAPHY.—Telegraphic communi- 
cation has now been extended 300 miles north of Fort Tuli. 
The British South Africa Company has expended as much 
as 60,000/. in establishing —= ic communication with 
Mashonaland, which is thus brought telegraphically 
within five hours of London, 


Borer Exprosions.—A report to the Secretary of the 
Board of Trade on the working of the Boiler Explosions 
Acts, 1882 and 1890, during the year 1890 #1, has just 
been issued as a Parliamentary paper. From this it 
appears that during the twelve months ended June 30 
last seventy-two boiler explosions were reported to the 
Board of e, and were dealt with under the provisions 
of the Acts mentioned. By these explosions thirty-two 
lives were lost and sixty-one persons were injured. 
Under the provisions of the Boiler Explosions Act, 1890, 
the operation of the Act of 1882 has been extended to 
two classes of boilers which had previously been exempted 
—namely, the boilers of certificated Denese er steamships 
and boilers used in or about coal and metalliferous mines. 
During the year three of the former and seven of the 
latter class were dealt with. In twenty-two cases formal 
investigations were held, The results of these were 
usually the censure of the responsible persons, who were, 
in many instances, ordered to pay costs. In eighteen 
cases the boilers which exploded had been inspected either 
on behalf of insurance companies, or by Lloyd’s, or by the 
Board’s surveyors in connection with the survey of steam- 
ships for passenger certificates. In all but three of these 
cases the explosions were due to causes other than defects 





which periodical inspections should have revealed 
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STEAM ENGINES AND BOILERS. 


20,736. W. E. Heys, Manchester. (Shaefer and 
Budenbery, Magdeburg.) Regulating the Speed of Steam, 
&c., Engines. ([lld. 16 Figs.) December 19, 1890.—The 
regulation of the speed is effected by a balance whee] with which is 
connected an equilibrium valve. The equilibrium valve, which 
partakes in the motion of the balance wheel, is that through 
which the steam passes before reaching the slide valves of the 
engine. According to the arrangement of the equilibrium valve, 
the apparatus may be employed for governing either by throttling 
or by varying the cut-off. At the normal speeds the crank and 
the balance wheel move in: unison, but, if the speed of the engine 
increases, the balance wheel, and consequently the equilibrium 
valve also, drags behind the crank motion, and the steam inlet is 
further opened or a latter cut-off takes place. A is the balance 
wheel; B, C the equilibrium valve; Dthe steam inlet; E the 
exhaust outlet; and F the steam ports. A connecting-rod G 
transmits motion to the balance wheel from the engine, and is 
g.v. 


Fig.1. = 











mounted on a sleeve I. The balance wheel and the part C of 
the equilibrium valve are fixed upon a spindle, the part B of 
the valve being secured to the sleeve I around the spindle. A 
spring forms an elastic connection between the spindle and 
the boss of the connecting-rod G, and also between the two parts 
of the equilibrium valve. K is a stop having its point in a seg- 
mental slot W formed in the balance wheel which limits its oscil- 
lations. Around the equilibrium valve is a rotary valve L which 
moves rigidly with the part B and through which the steam enters 
and is distributed. At slow speeds the valve B C is open, because 
the two parts move together, but as with an acceleration of speed 
the balance wheel offers an increasing resistance to the spring, 
and as the two parts B, C are connected by a spring, with an 
acceleration of speed, the stroke of the inner member of the equili- 
brium valve is shortened. Thus, for higher speeds an earlier, and 
for lower speeds a later cut-off is effected, and the speed of the 
engine regulated. (Accepted October 28, 1891). 

20,769. W. M. Smith, Newcastle-on-Tyne. Com- 


ound Engines, [ls.1d. 10 Figs.] December 19, 1890.— 
his invention has reference to means for enabling compound 
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engines, particularly locomotive engines, to start easily and safely. 
A is the smokebox shell of the locomotive ; C and C! are the high 





and low-pressure valve chests respectively ; Dare the main steam 


pipes, and D', D? auxiliary steam pipes, which serve to supply steam | same degree, since the chamber communicates with the vessel A 


through a reducing valve situated at D3, to the receiver E of the 
engine. F is the exhaust pipe. The valve chest C, in which is 
the distributing valve G, is provided with a pair of non-return 
valves H, H' controlling openings that are situated between the 
steam ports I, I' respectively of the high-pressure cylinder, and 
the receiver E of the engine. The valve chest C' is provided with 
two distributing valves G! controlling the low-pressure steam 
ports 12, I3, and opening the same alternately to the receiver E 
and to the exhaust F. To start the engine steam is admitted to 
the steam space J from the main steam pipe D, and to the re- 
ceiver E from the auxiliary steam pipes D!, D2, the pressure in 
the latter case being diminished on passing the reducing valve at 
D3. The set of steam ports I being open to the receiver, steam 
from the receiver will pass direct to the corresponding side of 
the high-pressure piston B2, the pressure on the top and bottom 
of the valve H being then equal. The communication between 
the steam space J and the set of steam ports I!, however, being 
closed by the distributing valve G, the pressure of steam on the 
underside of the non-return valve H! will be greater than that on 
its upper side, consequently the valve will be rai and steam 
will pass through the ports I' to the left-hand side of the piston 
B?, thereby placing the pressure on the two sides of the piston 
nearly in equilibrium. The distributing valve G' will then admit 
steam to the low-pressure cylinder from the receiver E, and cauge 
the engine to move. Should both sets of ports of the low-pressure 
cylinder be closed at starting, then high-pressure steam will be 
admitted to one end of the high-pressure cylinder, say to the end 
at which the valve H! is situated. This will close the valve, but 
the other side of the piston being open to the receiver through 
the distributing valve and the valve H, the piston B? will not 
practically be subjected to a greater pressure than that due to the 
difference between the boiler pressure and the receiver pressure, 
so that a sudden strain on the piston during the first part of 
the stroke is prevented. (Accepted October 28, 1891). 


20,854. J. Cooper, Ossett, Yorks. Slide Valve. 
6d. 5 Figs.) December 22, 1890.—This invention relates to 
a slide valve for distributing steam to two or three cylinders. 
The valve casing E is formed between the cylinders and fits 
between two opposing faces, on both of which it works, The 
faces are parallel to each other in the line of motion of the 
valve, but their planes may be inclined to each other at right 
angles to that direction. The valve may thus be wedge- 
shaped so that the fits of the two faces may be adjusted by set 
screws D1, D2, and guiding pieces D. The live steam is admitted 
to the valve casing E and passes to the high-pressure cylinder 
A by the steam edges cf the valve C opening alternately 
on either of the two ports Al, A2. These ports Al, A? discharge 
through the valve C by either of two passages Cl, C? to 
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recesses on the opposite sides, and steam is supplied from these 
recesses to either of two steam ports B', B? in the low-pressure 
cylinder. The high-pressure cylinder A thus exhausts into the 
low-pressure cylinder B. Adjoining the two steam ports in the 
low-pressure cylinder valve face are two exhaust ports B4, B3, and 
when the exhaust stroke is to occur the valve moves to place the 
steam port B! or B2, and the exhaust port B4 or B3, in connection 
by the recesses. These recesses are closed to the high-pressure 
cylinder before they open on the low-pressure exhaust. The ports 
B! and B4 are shown in communication for exhausting the upper 
end of the cylinder B, while the ports A? and B? are in communi- 
cation through C? for passing steam from the high-pressure to the 
low-pressure cylinder. The exhaust from the low-pressure cy- 
linder may be discharged to a third cylinder having a separate 
exhaust, or into the condenser. (Accepted October 28, 1891). 


20,951. J. A. Drakenberg, Stockholm. Separat: 
Fat, &c., from Feed Water. (8d. 5 Figs.] December 23, 
1890.—The apparatus consists chiefly of three parts ; first a vessel 
A of such a capacity that the feed water gets into the state of 
comparative rest. The second part consists of a pipe R located in 
the vessel A and provided with mouthpieces O and an air chamber 
B. Through the go R and Othe feed water enters, the air 
chamber causing the feed water to enter the apparatus in con- 
tinual streams and not by jerks. The mouthpieces O are curved 


Fig. 2. 
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so that the feed water ejected 
separator into a whirl, when the fat — gather at the centre 
of the vessel around the pipe R, and owing to their less specific 
gravity float up to the surface and gather round the air chamber 
B, whence they are at intervals blown out through a skimming 
pipe k provided with a cock K. The third part consists of an 
automatic spring actuated air outlet valve V connected to the 
vessel A and provided witha float gauge F. As the water is fed 
into the apparatus the air brought in with it collects at the top, 
and the water level in the chamber containing the float falls in the 





both at top and bottom. When the water level in the vessel A 
has fallen to a certain point the float F will pull down the valve 
V against the force of the spring, thus allowing the excess of air to 
escape, during which time the water level in the vessel A will rise 
until the float is brought up to such a height that the valve V may 
be again shut. In Fig. 2the apparatus is shown combined with a 
feed heater. (Accepted October 28, 1891). 


16,111. T. Barrow and J. B. Roach, Chester, Pa. 
U.S.A. Stays for Boilers, &c. (6d. 4 Migs.) September 
22, 1891.—The boiler A is provided with holes a which are screw- 
threaded, and vary in diameter from top to bottom, and the shell 
B, which surrounds the boiler, has holes 6, which register with 
the holesa. The boiler stays C, C, C2 are each provided with 
enlar, tapering and screw-threaded heads ¢, c!, and c?. The 
stay C, provided with a tapering head c, has a square lug c4, and 
at its other end has a thread cut in the usual manner. e stay 
C! has the tapering head and a lug similar to the stay C, but the 
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other end of this stay is swelled, and then the thread is cut. The 
stay C2 has a tapering head and lug similar to the otherstays, but 
the lower portion of this stay tapers slightly and is provided with 
screw-threads. The stays have also square lugs c5, c®, c7, and they 
are screwed in from the inside of the boiler. The head of the stay 
being tapered is countersunk in the boiler, thus dispensing with 
the usual nut, and further the stay is protected from the action of 
the steam and water. After the stay is nearly screwed up from 
the inside a wrench is placed on the projection on the opposite 
end of the stay, and the stay is drawn up tightly. (Accepted 


October 28, 1891). 
GUNS, &c. 


20,895. J. E. Bott, Eyam, Derbyshire. Manufac- 
ture of Armour Plates. [8d. 3 Figs.] December 22, 1890. 
—This invention has for its object the manufacture of armour 

lates of gradually increasing hardness from back tofront. A 
layer a of ar ge is first cast in a mould contained in a 
casting box having a detachable bottom A, body A!, and top A?, 
the pouring hole A3 of which is formed towards one side of the 
top A2 and body Al, and the molten metal is delivered near the 
bottom. When the metal forming the back a@ of the plate has 
somewhat cooled, but before it has completely set, the cover A2 
is removed. After the removal of the cover A? a strong covering 
plate similar in form to the cover A? but without its lining, is 
applied so as to rest on the body A! of the casting box and forms 
an inclosed space above the metal in the mould. This covering 
plate is clamped firmly to the mould body Al by screw rods A+ 
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hinged to the bottom A, and nuts A5 screwed on such rods A‘ and 
pressing against forked lugs A$ fixed to the cover A?. To the 
covering plate is attached a tube A? which is connected toa pump 
capable of supplying carbonic acid gas, steam, air, &c., under 
pressure to the space above the metal in the mould. By this 
means the layer @ of metal or alloy is submitted to a consider- 
able pressure which consolidates it, and, when more than one 
layer has been cast, effects the intimate union of the last poured 
layer with the layer of metal or alloy next below. When the 
metal has set the covering plate is removed and another casting 
box Al with its cover A? applied on the top of the one already 
used, ees ge use of the already cast metal @ as a base for the 
new mould thus prepared. Metal is then poured into the new 
mould and pressure applied thereto as before, and so on until 
sufficient layers have been formed. (Accepted October 28, 1891). 


21,054. R. J. Gatling, Hartford, Conn., U.S.A 
Making Ordnance. (8d. 4 Figs.) December 24, 1890.— 
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This method of making ordnance consists in first forming a 
metallic centre-piece 6 for the gun, then providing an outer 
metallic shell K and placing it over the centre-piece, leaving a 
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space between the centre-piece and the shell, heating the latter to 
expand it, and finally pouring molten metal H between the shell 
and the centre-piece and permitting the outer shell to cool and 
shrink upon, and bind the intermediate metal firmly againet the 
centre-piece. For carrying out this method a circular pit A is 
provided having walls of masonry and an iron bottom B cast in 

roper form to receive an iron centring block D having a recess 
n its upper side to receive the principal part of a metallic 
steadying ring E. The casting pit is provided with a cover h 
which rests on brackets J attached to the inner wall of the pit. 
The cover is provided with eye bolts 3, to which hoisting chains 
may be attached. The pit A can be heated preparatory to making 
the final casting, which completes the founding of the gun, by a 
series of gas burners 4 arranged around the interior of the pit 
wall connected to gas-conducting pipes 5 and projecting through 
the wall. For cooling the centre-piece 6 of the gun from its bore 
outward gradually and steadily after the final pouring of the 
intermediate portion H, whereby cooling fractures in proximity 
to the bore are obviated, a pipe 14 is connected to the lower end 
of a tube 12 to conduct cold water or air through the bore, the 
water or air after passing through the bore escaping by a pipe 
15 connected with the upper end of the centre-piece. (Accepted 
October 28, 1891). 


16,017. G.H. Banister, Woolwich. Recoil Presses 
for Disappearing Gun Mountings. (8d. 3 Figs.) 
September 21, 1891.—The gun trunnions D! are carried by arms E 
that are pivoted on a pin F mounted in the brackets A. G is 
the radius rod, and H the elevating gear secured on the carriage 
bracket A. A hydro-pneumatic recoil press I is connected at its 
lower end to the trail of the carriage by a pin J, on which it is 
free to turn during recoil. The ram K of the press is attached at 
its upper end by trunnions L to the elevator arms E, which, on 
recoil, take up the position E!, when the ram K is forced into the 
cylinder I, The ram is hollow and constitutes an air chamber for 
storing up energy in the recoil. On the inner end of the ram is 
screwed a cap that formsa piston, in which is formed an orifice 
b, through which the liquid displaced from the cylinder I during 
recoil passes into the ram K, An annular space c is left between 
the ram K and the tube I, and the cap a does not fit the tube I 
closely. The tube I is closed at the rear end by acap d, which 


























carries a recoil regulating device, consisting of a tapered rod e pro- 
jecting through the orifice b, a space being left between the rod 
and the sides of the orifice b. The rod ¢ is provided with a nut/, 
which limits the outward travel of the ram K, The outer end 
travel of the ram K is bifurcated to form trunnion arms K}, 
to each of which is attached a trunnion L, received in bearings 
in the elevator arms E. The air chamber of the ram is 
closed by a hollow screw plug g having an orifice closed by 
another plug g!. These plugs permit the water level in the ram 
to be ascertained, The air chamber is charged with liquid and 
air through an orifice g2. To prevent the return of the gun to 
the firing position after recoil, an automatic clutch mechanism is 
provided which holds the ram in any recoiled position until the 
clutch is released. The clutch mechanism comprises a system of 
links A, j, n, fitted with jamming blocks s and ¢, and provided with 
a releasing lever 0, which is provided with a handle and a cam 
surface g. (Accepted October 28, 1891), 


MACHINE TOOLS, SHAFTING, &c. 


19,631. F. Butterfield, Keighley, Yorks., and J. 
Davidson, Plumstead, Kent. Manufacturing Taps 
for Forming Screw Threads. (8d. 9 Figs.) December 
2, 1890.—Taps have hitherto been made with the cutting edges al 








on the ridges a following each other in succession, but according 
to this invention each alternate ridge in each series of ridges @ is 
cut away, thus leaving between each of the remaining ridges a 
blank part d, so that as the tap is rotated each cutting edge a! in 


the adjoining series, by which means more freedom of action is 
allowed to each successive cutting edge, with the result that a 
deeper cut can be made at each operation without stripping the 
threads. The means for cutting away the alternate ridges con- 
sist of a milling cutter e which has continuous rotary motion im- 
parted to it, and is formed with sufficient cutting edges to take 
away all the helical ridges a that are to be removed from each 
series at one operation. The rotary spindle f mounted upon the 
supports g for holding the tap a? in position to be operated 
upon by the cutter e, is arranged to be rotated by the handwheel 
t through the medium of the worm h and wheel &, its lateral 
motion (corresponding in degree to the lateral distance traversed 
by each helical ridge of the tap a? to be operated upon) 
being effected by the gearing wheels m, x', and n, imparting 
motion to the screw o that causes the whole of the supports g to 
slide upon the bedplate py. When the cutting operations on one 
series of helical ridges are completed, by the continued motion of 
the handwheel /, the spindle f is further rotated, carrying in its 
rotations an arm 7, which is rigidly mounted upon it. On this 
arm is mounted a pawl s which is broad enough to enable it to 
operate upon both the periphery of the camplate ¢ and of the 
ratchet wheel wv when by an indent in the camplate it is allowed 
to fall into contact with the wheel uv, so that at such times as the 
wheel u is thus permitted to be rotated (which times are arranged 
to be on the completion of the cutting operations on each series 
of ridges) by the wheel w being attached to the wheel v, which 
gears with the wheel w mounted upon a supplementary hollow 
screw 2, which imparts extra sliding motion to thesupports, the 
tap a2 is moved to present its next series of ridges to the cutter e. 
(Accepted October 28, 1891). 


MISCELLANEOUS. 


20,610. F. C. Phillips, London. (F. B. Phillips, Cleve- 
land, Ohio, U.S.A.) Car Starter and Brake. [ls. 1d. 
12 Figs.) December 17, 1890.—A drum D is loosely mounted on 
the car axle and around it is loosely mounted a toothed ring R 
with a gripper G adapted to clamp and hold the ring R. An arm 
of the gripper is jointed to the car body by a link G, and is kept 
in place on the drum by its sides so extending into the drum 
that the drum may be revolved within the ring R and the gripper 
G'. Atone side of the drum are internal teeth I, and at the 
other are mounted on pins T, pawls P, P!, and p, p!. The pawls 
p, p’ engage with the ring R by extending out through spaces 
in the drum. The pawls P,P! engage with the tooth hub H 
which is secured to the axle, and extends within and bears against 
the drum D. A toothed wheel is attached to the axle against 
the drum D in the same plane as the teeth I. A disc B, which 
has a central aie and a projection in the form of a short hollow 
cylinder B!, having around it an annular rib B?, is loosely 
mounted on the car axle and held against the toothed wheel by 
the hub O, which is attached to the car axle. Surrounding the 
part B! of the disc B is the gripper G which is adapted to hold 
the part B!. The arm of the gripper G is jointed to the car body 
in a similar manner to the gripper G1, and is fitted over the 
annular rib B2. The spring S is attached at one end to the car 
body and at the other toachain C attached to the drum D so 
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that it holds the spring in tension and keeps thedrum normally in 
one position. When the car is in motion and the apparatus is not 
in use, the toothed wheel will, through the pinions and teeth I, 
idly rotate the disc B, the drum D being held by the spring 8. 
The pawls being held free from the ring K and hub H, by springs 
t, t', andw, wl, the car will be free to move in either direction. 
When the apparatus is to be used, the driver operates the lever 
W and chains V, pulling in the levers J, J1, and holding the disc B 
and the ring R. The toothed wheel will now cause the drum D to 
rotate in the opposite direction to that in which the car axle is 
revolving, thereby winding up the chain C and extending the 
spring S. The chain C will, by acting against the projection M*, 
press in the part M!, thereby putting the parts M' and N' with 
the pawls P! and p' into such a position that they will pass over 
the teeth of the hub H and ring R as the drum D is being rotated, 
and be ready to engage therewith. When the spring S has been 
extended, a chain S! connecting the spring S with the lever L, will 
pull out the lever L, thereby releasing the disc B, when it will 
idly rotate, and the drum D will be held by the pawl p' engaging 
with the toothed ring R. The spring S will thus be held ex- 
tended, ready to exert its power in turning the car axle through 
the pawl P', which will engage with the hub H when the ring R 
is released, which is effected by operating the lever N that is 
connected with the lever J1. (Accepted October 21, 1891). 


13,559. C. N. Dutton, Fibarg, Pa., U.S.A. Balance 
Lock for Waterways. [lld. 9 Figs.) August 11, 1891.— 
A head wall 3, provided with openings 4 closed with gates 
42, divides the waterway into upper and lower levels. The 
lower level is expanded and deepened for a distance from the 
head wall to form a water well 5 for the reception of two air 
tanks A which are closed at the top and open at the bottom, 
and are charged with compressed air, a determined volume of 
which is divided between the two and being retained therein by the 
immersion of their lower walls in the water of the well, serves 
to give them the requisite buoyancy. The tanks are connected 
by a system of pipes and valves which control the passage of air 
from one to the other. Each tank is provided with a lock chamber 
17, having openings controlled by gates. In operation a tank is 
connected with one of the openings 4, a vessel is admitted 
from the upper end to the lock chamber 17, the gates are 
closed and the tank is disconnected from the head wall. At 


other tank, the water level in the chamber corresponding with 
the lower level 2, and the gates of the chamber are closed. The ver- 
tical movements of the tanks are so adjusted that when one stands 
at the lower level, its chamber 17 contains a minimum supply of 
water, and when connected, at the upper level, to the head wall, 
its chamber contains a maximum supply of water. The weight 
of the tank which is at the upper level is adjusted to be thus 
greater than that of the tank at the lower level by the 
excess of contained water. These conditions are unaffected by 


Fig. 1 


3 








the vessels to be locked, as the weights of the latter are equivalent 
to those of the volumes of water which they respectively displace. 
The weight of the elevated lock chamber tank will therefore cause 
an excess of pressure to be exerted upon its charge of compressed 
air above that exerted on the air in the depressed tank, and if the 
valves are opened between the interiors of the elevated and de- 
pressed tanks, air will pass from the former into the latter, and 
will cause the former to descend and the latter to ascend, thereby 
reversing their relative positions. (Accepted October 21, 1891). 


14,441. S. L. Norris, London. Starting Tramcars. 
(Sd. 4 Figs.] August 26, 1891.—This invention refers to appa- 
ratus of the kind described in Letters Patent Specification 
No. 6632 of 1885. On the axle A is fixed a disc B having a 

groove, on each of which isa lever C, the ends of the two levers 
being connected to the arm D of a T-shaped lever loose on an 
axis. To the arm D! of this lever are attached cords E, El 
passing to each end of the car, and constituting the traces to 
which the horse is attached, so that on exerting a pull on E the 
levers D, D1, D2, and C will be moved to the positions shown in 
dotted lines, while when a pull is exerted on El! the levers would 
be moved in the reverse direction. The levers C carry between 
them a cam G fixed on an axis, which carries a weighted arm I 
and a sprocket wheel J. The cam G engages with the Y groove, 
and it can be reversed so as to grip the disc either when the lever 
C is moved from the full to the dotted position, or from the dotted 
to the full position, the weighted arm I, in being reversed with 























the cam, tending to bring it into action in either case. To the 
arms D1, D2 are attached the ends of two springs K, K!, the other 
ends of which are attached to a double-ended lever L fixed on an 
axis M having a hand lever O working against a notched quadrant 
P and carrying a sprocket wheel Q, round which, and round the 
sprocket wheel J, passes an endless chain R. When a pull is put 
upon the cord E the lever C will, by means of the cam G, drag the 
axle A round with it and start the car. On relaxing the pull on 
the trace cord the upper spring K, which has been extended, will 
draw this lever and the lever C back into the full position ready 
to be operated again on starting the car. When the car is to 
travel in the o = direction the lever O is moved so as to turn 
the axis M po ever L and cause the springs K and K' to move 
the levers D, D!, D2, and C into the dotted position, and to cause 
the sprocket wheel Q, chain R, and sprocket wheel J to turn the 
cam G, weighted arm I, and springs 8, S! into the opposite posi- 
tion, so that the cain will grip the disc B when the lever C is 
moved by the pullon El (Accepted October 21, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand, 








Frencu Raway Trarric.—The aggregate revenue col- 
lected on all the French railways in the first half of this 
year was 21,532,167/., as compared with 21,125, 424/. in the 
corresponding period of 1890, showing an increase 0 
406,743. this year. The average length of line worked in 
the six months ending June 30 this year was 21,2199 
miles, as compared with 20,9043 miles in the correspond: 





the same time a vessel is admitted to the lock chamber of the 





each series of ridges is followed and preceded by a blank part d in 


ing period of 1890, 
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high, and 12 in. to 9 in. in diameter from bottum| used. Each of the five compartments receives its 

MANCHESTER WATER WORKS. to top, and carry double-springing stone from | supply of water from the larger one, which is com- 
(Continued from page 617.) which the concrete arches rise. The arches carry-| mon to all, and which is named the valve well. 

Atone the line of piping a large number of ing part of the roof over the float wells spring | The connection is by means of an independent cast- 
valves of various types are required to regulate the from the side walls, as shown in Fig. 87, and|iron waterway built into the concrete forming the 
flow and counteract the effects of a burst at any must not be confounded with the reverse curved | floor of the well as shown on Fig. 88. The end 


























Fig.86 ° Sec? on E.F. F Sate Ma Horiz! Sec" on line A.B. 
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WELLS AT NORTHERLY END OF SYPHONS. 


point on the route ; and as these represent the 
latest design of such valves, we purpose illus- Plart'ol line A.B. duct is fitted with a gun-metal faced seating, 
trating and describing them in detail. In the and over it is suspended a bell valve, the 
first place a well is required at such pointson ns PS on dropping of which stops the inflow of water to 
the route where the water passes from tunnel ‘ ; ‘ the syphon. The other end of the connecting 
or cut and cover to piping, and at thesouthend | tube has openings fur the outlet of the water 
there is a well for passing the water again into i —- ant into the syphon, while the top is open to allow 
the cut and cover, or tunnel. The former is ii a float to rest on the water. This float con- 
described as the north well, and in it is placed trols the bell valve through a lever. Before 
a valve for automatically stopping the forward entering into a detailed description of the 
flow of the water when a fracture has taken | : valve it may be stated that waste wells are pro- 
place in the syphon south of the well. All ~: vided, as shown on Figs. 89 and 90. These are 
wells, either at the commencement or termi- 4 | for carrying off the water in the aqueduct when 
nation of the syphons, are, like all other parts =! | the valve has stopped its passage into the float 
of the works, constructed and so completed for well and thence to the pipes. There is a 
the five lines of pipes that no disturbance or : gangway or platform over the well for general 
interference with the flow of water need take Clo=> = SS purposes (Fig. 87), and the well is wholly 
place on the laying down of other lines of pipes. HO SecuikstD |) Seaton covered in with cast-iron plates with access by 
We give on this page drawings of this north co ing 1" = a manhole (Fig. 90). The well is ventilated 
well, of which there are 30 on the 96 miles and lighted from the sides and roof. 
of aqueduct. In two of these—in the Lake ' The connection between the valve and float 
district--the syphons are of 48 in, diameter, well is better seen in the enlarged drawing of 
and in the other 28 wells they are 40in. Fig. 89 the valve arrangement on page 678 (Figs. 91 
is a plan of the well, the centre pipe being free and 92). The bell portion of the valve is of 
for the passage of the water, while the others {jj o« a cast iron constructed in two parts connected 
have blank flanges. The outside walls are of i. tye) Ay by a flange joint. The diameter is 4 ft. 8 in. 
concrete about 4 ft. thick to ground level, and i Bi and the length 7 ft. 24 in. (Fig. 93). The 
above that there is a masonry wall, the height bell valve is connected to the main lever, 
of which varies with the depth of the floor of which is 18 ft. 83 in. long, shown in detail 
the well below the surface. The internal width on Figs. 96 and 97. From the outer end of 
of the well is 39 ft., and it is divided into this lever there is suspended a copper float 
six compartments. One of these, the nearest which rests in the portion of the connecting 
to the concrete aqueduct, and in which the tube (Figs. 95 and 96), passing the water into 
supply controlling valve is placed, is 39 ft. by the pipes. There are also attached to the lever, 
11 ft. 2 in., while the other five are 11 ft. 7 in. counterbalance weights (Figs. 85, 98, and 100), 
by 6 ft. 7in., and are divided one from the to assist the float power to keep the bell valve 
other by a concrete wall, the side next the open. This latter fits water-tight on to the 
concrete aqueduct having a reverse curve to seating of the inlet to the connecting tube. 
better resist the pressure of the water in the Any accident to the syphon of the nature of a 
well. A section of the valve compartment burst, will cause a fall in the level of the water 
of the well is given (Fig. 86). Part of the in the float valve, and the float falling with 


For 40 Inch which admits water from the concrete aque- 
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Concrete Flooring 12 Un 








i : : WELLS AT SOUTHERLY END OF SYPHON. 3 , 
roof is carried on arches, supported in : ‘ the water will lower the bell valve on to its 


the case of the valve well on iron coiumns, vertical walls shown on plan, Fig. 89. Each of the | seating and stop the further flow of water into 
which are shown on this section. These columns| five float wells are independent of each other. In the syphon. When it is desired to again open the 
are founded on ashlar base blocks, are 6 ft. 9 in.!the mean time only the centre float well is to be | valve it would not do, as may well be imagined, 
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MANCHESTER WATER WORKS: SELF-ACTING STOP 
MR. G. H. HILL, ENGINEER, LONDON AND MANCHESTER. 
(For Description, see Page 677.) 
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the concrete floor tc the aqueduct. The bell-mouth 
for a 40-in. pipe is 5 ft. in diameter, and the drip 
channel plate is 18 in. wide and 2 in. deep, the top 
edge being flush with the floor. The centre pipe 
will pass the water required at present in all cases, 
both in north and south wells ; the other pipes have 
blank flanges. The illustrations of the south well 
(Figs. 109 to 111) render further description 
unnecessary. The recessed method of reducing 
the width of the well to suit the aqueduct was 
adopted in preference to a curve because it gives 
greater strength against thrust in either direction. 


Tests of Valve Metal. 
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All the working parts of the valves are of delta 
metal, and the following data afford an indication of 
the nature of the tests to which it was subjected. 
The specified test for the forged metal was 25 tons 
tensile strain per square inch. 


Tests of Delta Metal. 
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The first two and last two were very close in the grain and 
the third and fourth open or granulated. 

In addition to the automatic valves placed in the 
valve wells at the head of each line of syphon, 
whereby, in the event of a fracture occurring on 
the main pipe, the water would be altogether ex- 
cluded from the syphons, the longer lines of syphon 
have self-acting valves placed at intervals both on 
the descending and ascending parts of the line of 
syphon. The valves on the descending portion are 
on the same principle as those supplied to the 
Manchester Corporation Water Works on the line 
of main between Godley and Manchester, bringing 
in the water from the Woodhead district. The 
passage of water through the pipes at these valves 
is regulated by a heavy cast-iron circular disc 
turning within the pipe ; the disc is held to a hori- 
zontal position when open, allowing a free flow of 
water both above and below it, but in the event 
of a burst it assumes a vertical position, and so 
blocks the area of the pipe. 

Of this valve we give an engraving and detailed 
drawings on page 679. The disc to which we 
have referred is attached to heavy trunnions 
which move in gland boxes cast in the sides of 
the pipe (Figs. 114 and 115), The trunnions are 
sheathed and the gland boxes are lined with a 
non-corrosive metal, so that the trunnions are free 
to move at any time. The edges of the discs be- 
tween trunnion and trunnion are also faced with 
non-corrosive metal, and close against facings of a 
similar character attached to a projecting rim in 
the pips. A grooved pulley is keyed on to the end of 
each trunnion, to which the heavy balance weights, 
required to turn the disc into a vertical position, 
are hung by a chain passing over the grooved 
periphery of the pulley. The disc valve is main- 
tained in a horizontal position by a trigger lever, 
working on a rocking shaft secured to the outside 
of the pipe, the short arm of which abuts against a 
horn or cam cast on one of the pulleys. The 
longer arm of the trigger is maintained in position 
by a stud pin fixed in the short-weighted arm of the 
impact lever ; the longer arm of the impact lever 
at its other end carrying an impact plate which is 
opposed to the flow of the water at the centre of 
the pipe (Fig. 113). The impact plate is held and 
balanced to any required velocity of the water in 
the pipes by weighting the short arm of the lever. 





Should the velocity of the water be greater than 
that which the impact plate is weighted to resist, 
then the weights on the shorter arm will be 
raised, the stud pin will also rise, and the trigger 
will be liberated, so permitting the balance weights 
to descend and put the larger disc valve into a 
vertical position, thus closing the bore of the pipe. 
To prevent the too rapid closing of the disc valve 
a cylinder and piston are provided in connec- 
tion with one of the pulleys only. The piston is 
attached to achain fixed to the pulley by winding 
round the same in a contrary direction to the chain, 
by which the balance weights are attached (Fig. 112). 
The cylinder is charged with glycerine, and the 
rate at which the glycerine is discharged is made to 
regulate the speed at which the disc valve can be 
closed. The outlet of the cylinder is commanded by 
a plug tap, the discharging aperture in which is 
operated upon by a small lever actuated by a stud 
pin attached to the outer side of the pulley, so 
arranged that the area of the aperture is gradually 
diminished as the disc assumes the more vertical 
position ; the expelled glycerine finding its way 
either to the other end of the cylinder or to a small 
reserve placed immediately above it. Notwith- 
standing this retarding arrangement, the absolute 
closing of the valve is accompanied by more or less 
surging in the colunin of water above the valve, 
and to relieve this an air vessel is attached to the 
top of the main, close to the position of the disc 
valve. In this air vessel the impact lever is fixed, 
the fulerum shaft working in glands in the sides of 
the air vessel (Fig. 115). 

The cylinder for retarding the closing of the 
disc valve is also used for resetting the disc in a 
horizontal position; for this purpose a small 
plunger pump is provided for forcing back the 
piston and raising the balance weights of the disc 
valve. The small reserve of glycerine is in con- 
nection with the force pump. The air vessel is 
fitted with the necessary gauge glasses and cocks, 
and a small four-way cock and air vessel is pro- 
vided for charging the larger air vessel with air 
by utilising the pressure of the water in the main. 
All rubbing surfaces throughout are faced, sheathed, 
or lined with delta or gun-metal. It may be added 
that the valve weighs 5 tons 17 cwt., exclusive 
of the air vessel, which is 53 ewt. 

The valves were subjected to severe tests to 
ascertain the extent of leakage round the disc 
valve. We give the results in one case. At 
24 ft. head it took 4 minutes to pass 68 gallons ; 
at 42 ft. head 44 minutes; and at 66 ft. head 
1 minute 20 seconds. During 45 minutes the valve 
sustained the pressure of 150 lb. with satisfactory 
results. The disc valve closed in 45 seconds after 
the trigger was released, and 5 to 6 minutes were 
required to reset the trigger. As tothe tests of the 
material of which they are constructed, bars 2.02 in. 
by 1 in. of 21} lb. weight, stood a weight of 
1 ton 10 cwt., with a deflection varying from 
.310 to .334, the tests lasting 1 minute 40 seconds. 


(To be continued.) 





THE AMERICAN SOCIETY OF 
MEOHANICAL ENGINEERS. 
(From our NEw York CoRRESPONDENT.) 

Eacu meeting of this vigorous organisation 
shows that the interest and enthusiasm of its 
members continue not only unabated, but in- 
crease with each gathering. The recent New 
York meeting was no exception, on the contrary 
the gathering was too great to be properly enter- 
tained in the Society’s house, so Sherry’s Hall 
was secured and filled with the members, some 
500 being present. 

The President, Mr. Robert W. Hunt, so well 
known in the United States, and almost as well 
known in England, gave a most interesting and 
elaborate history called ‘‘The Evolution of the 
American Rolling Mill.” This excellent address 
must be lightly touched on in this article for want 
of space, but enough can be quoted to show its 
drift. The author stated that the first rails were 
rolled from a number of bars of wrought iron 
oes on one another and brought to a welding 

eat in a furnace, and then passed between the 
grooves of rolls which welded them together, and 
by elongation produced the rail; 21 ft. was the 
greatest length in those early days; in 1855 the 
Cambria Gas Company first made 30-ft. rails. 

‘*The first American rail mill—that is, one built 
to produce other than strap-iron rails—was the 





Mount Savage Works, situated in Allegheny County, 
Maryland, erected in 1843. Rolling began in 
1844. Mr. Swank says that in honour of their 
first rail, which was of the UJ pattern, the Franklin 
Institute awarded a silver medal in October, 1844. 
The rail weighed 42 1b. per yard. Next came the 
Montour Works, at Danville, Pa. In October, 
1845, in that mill was produced the first T rail 
made in America. In May, 1846, the Boston Iron 
Works, of Boston, Mass., began rolling rails. 
June 19, 1846, Cooper and Hewitt rolled their first 
T rail in their Trenton, N.J., mill. In September, 
1846, the New England Iron Company, of Provi- 
dence, R.I., started railmaking. In November of 
the same year the Phenix Iron Company, of 
Phoenixville, Pa., rolled rails. In the fall of 1846 
rails were made at Brady’s Bend, Pa., by the 
Great Eastern Iron Company, in works built ex- 
pressly for their manufacture. These works were 
very extensive, taking the ore and coal from adja- 
cent property owned by the company, and by 
means of their own blast furnaces, &c., producing 
the finished product. About the same time the 
Lackawanna [ron and Coal Company of Scranton, 
Pa., went into operation, producing rails from their 
own raw materials. Other mills were built or 
remodelled to roll rails until in 1850 there were 
some fifteen rail mills in the country, but the com- 
mercial conditions were such that the spring of that 
year saw but two of them in operation.” 

Mr. Hunt then sketched the history of the 
Cambria Iron Company of Johnstown, whose 
works figured so largely in the recent disaster. It 
seems they were built in 1853, and that a forge 
located there in 1809, was carried away by a flood. 
Up to July, 1857, the rails were rolled on non- 
reversing two-high trains of rolls. Mr. John 
Fritz, the chief engineer, thought the time em- 
ployed in passing the rail over the top of the rolls 
might be saved if a third roll was added and made 
to revolve in the opposite direction. For this wise 
plan Mr. Fritz was considered crazy and was 
reasoned with by his directors and his engineering 
friends, but all who know Mr. Fritz are fully 
aware that he reaches his conclusions by too careful 
a process to be reasoned out of them. He started 
his rolls and operated them successfully for two 
days, when the mill unfortunately took fire and 
was completely destroyed. He, however, perfected 
his invention and patented it, and in 1866 this 
plan was in general use. 

‘* The first commercial rolling of steel rails was 
at the Cambria Works in August, 1867, on an 
order from the Pennsylvania Railroad Company 
from steel made by the Pennsylvania Steel Com- 
pany at their Steelton plant. These rails were 
rolled on a three-high 21-in. train, on which the 
heavier sections of iron rails had been rolled. At 
first the steel ingots were drawn into blooms under 
steam hammers.” Mr. George Fritz did not 
believe this was the way to make rails, and Alex. 
L. Holley, of Pennsylvania Steel Company, agreed 
with him to such an extent that he had ingots 
8} in. square cast and sent to Mr. George Fritz to 
try in some blooming rolls placed in one set of the 
21-in, rail train. The ingots were bloomed by the 
rolls to 6}in. square, recharged in the heating 
furnaces ; wash heated and then rolled into rails. 
This was the first blooming mill. 

**In 1868 Mr. Holley relinquished the manage- 
ment of the Pennsylvania Works, and later in the 
year again took charge of the Troy Bessemer 
Works, which he had originally built. In January, 
1871, he started a 30-in. three-high blooming train, 
provided, front and back, with lifting tables, con- 
taining loose rollers, and raised by hydraulic power. 
The rolls were turned to receive 12-in. square 
ingots, which were cast heavy enough to make two 
rail blooms. These ingots, after being placed on 
the loose rollers of the front table, were pushed 
into the rolls, both on the front and back sides, by 
hand, it requiring eight men to operate the mill. 
This train had the top and bottom rolls stationary. 
The middle roll was moved up and down by four 
screws running through the teldans carrying its 
necks, these screws being rotated by a friction 
clutch, which was driven by a belt off the main 
shaft of the engine driving the train, and controlled 
by a hand lever at the end of the rolls. There 


were four grooves in each roll, and by the travel of 
the middle roll the possible reductions were in- 
creased. The mill worked well, and was a great 
advance in the art.” 

On July 10, 1871, the Bessemer Works of the 
Cambria Iron Company made their first blow, the 
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steel being rolled in a blooming train designed and 
built by George Fritz. In the blooming train ‘‘ he 
made the middle roll stationary, and moved the top 
and bottom ones, thus saving time in setting the 
passes, and as distinctively new and important 
features, he arranged to drive the rollers in the 
tables by means of gears, controlled by friction 
clutches, deriving their power from the train engine. 
He also invented a hydraulic pusher, working 
between the rollers, for turning over and moving 
the ingots on the tables. These last two features 
constituted the Fritz blooming mill patent. By 
these improvements the mill force required was 
reduced to four men. 

**In October, 1873, the works of the Bethlehem 
Iron Company, of Bethlehem, Pa., began operations, 
having been designed and built by Mr. John Fritz, 
Mr. Holley being connected with him as consulting 
engineer. Mr. Fritz made an important improve- 
ment in his blooming mill in dispensing with the 
friction arrangement for driving the table rollers 
by putting in a pair of small reversing engines, the 
power being transmitted through a belt. Holley 
soon improved on this by using an intermediate 
gear in place of the belt. 

‘* Of course many improvements have been made 
in the later blooming mills; in fact, Mr. Fritz 
himself soon built another one, in which he made 
the rolls heavier and longer, thus being enabled to 
add another groove, which allowed making all three 
rolls stationary.” 

In 1868 an Anglo-Maniac Company started, 
putting in all English machinery, except the blow- 
ing engine, and they failed and sold out. This is 
the usual result of trying to be little in one’s own 
country, whether it is America or England. 
The parties who do it are generally the only 
ones sold. In 1881, the Pittsburg Besse- 
mer Works started ; they are now a part of 
the Homestead plant. In June, 1882, the South 
Chicago Bessemer Plant and Rail Mill of the 
North Chicago Rolling Mill Company was started, 
most of the machinery being built in their own 
shop ; and here was used the first reversing rail 
mill built in the United States. The first rail- 
curver—excepting the brawny railroad Irishman— 
was invented in 1875 by A. J. Gustin, of St. 
Albans ; and, later, William Clark, of Pittsburg, 
invented another. In March, 1884, Mr. Hunt, to 
use his own language, ‘‘introduced driven tables 
in front of the finishing rolls of the rail train of the 
Albany and Rensselaer Iron and Steel Company, 
of Troy, New York. They worked so well that, 
assisted by Max N. Suppes, then the master 
mechanic of that department, I put an automatic 
arrangement in front of the roughing rolls. This 
also was successful. Of course we protected our- 
selves by letters patent. Later I placed tables on 
the catchers’ side of the train. Captain Wm. R. 
Jones, then the general superintendent of the 
Edgar-Thomson Works of Carnegie Brothers and 
Co., at Bessemer, Pennsylvania, at once advised his 
firm to secure authority from me to use my patents. 
As he proposed a different arrangement for the 
roughing rolls, he did not care for the Hunt-Suppes 
claim. The arrangement having been consum- 
mated, he constructed an elaborate system of 
tables, both front and back, all of which he subse- 
quently patented, and we joined interests in them. 

‘*Before the introduction of automatic appliances, 
from fifteen to seventeen men were required to 
operate a three-high railtrain. The tables of which 
I have spoken reduced this number to five, including 
the ruler in charge of the train. The next mill to 
put in automatic tables was the Pennsylvania Steel 
Company, at Steelton, Pa., in 1884, under licenses 
from Mr. Suppes and myself. 

‘*The Joliet Steel Company, at Joliet, Ill., had 
been experimenting for some time with a large- 
sized working model of an automatic rail mill, from 
dzsigns of H. S. Smith, general manager ; Charles 
Pettigrew, chief engineer, and Mr. F. H. Treat, 
the latter gentleman being especially engaged upon 
them. In July, 1885, they altered their blooming 
and rail mill to conform to the plan, which proved 
to work as well in actual practice as in experiment. 
They kept clear of the Jones, Suppes, and Hunt 
patents, except in one particular, and for this they 
have since taken a license. For some time this 
mill has been rolling more billets than rails, the 
practice being to reduce a 15-in. ingot to 4-in. billets 
at one heat. 

‘*The product has been brought up to 500 gross 
tons of such billets per turn, and 1000 tons per day.” 

Captain Jones, the general manager of the Home- 





stead Steel Works, received instructions to build 
the best steel rail he could, regardless of cost, and 
this resulted in the present Edgar-Thomsen Bloom- 
ing and Rail Mills, near Pittsburg. The first rails 
— rolled here in 1888. Regarding this, Mr. Hunt 
said : 

** In designing his new mill Captain Jones made 
some radical departures. He adhered to the re- 
heating of the blooms after leaving the blooming 
mill, but caused them to pass through heating fur- 
naces on their road to the rail train. This train he 
divided into three sets ; the first two with three- 
high rolls, the last with but two, all of 24-in. 
pitch, each set being driven by its own engine, and 
provided with automatic tables. In the first, or 
roughing rolls, five passes are made. The bloom 
is then carried by driven rollers to the second or 
intermediate train, in which it receives five more 
passes, and it is then carried to and through the 
tinishing pass in the two-high set. These trains 
are placed in échelon and far enough apart to 
permit three 30-ft. rails to be rolled. ‘The mill is 
a very simple one, and has many mechanical 
arrangements which make roll changing the work 
of but a few minutes, while every part of each set 
of rolls is easy of access. After the rolls leave the 
cambering machine, they are carried down the hot 
bed by power, and automatically distributed to the 
cold straightening presses. This arrangement is 
simple, substantial, and inexpensive of operation. 
Since Captain Jones’s death some changes have 
been made, but none of a radical character, and 
some of them had been foreseen by him. The best 
product of this mill has been 781 gross tons of rails 
in twelve hours, 1558 gross tons in twenty-four 
hours, and 33,181 gross tons in one month.” 

Mr. Hunt then spoke of various other mills, which, 
although quite interesting, cannot be introduced 
here ; he came then to consider the latest and 
most improved forms. He commenced with the 
Illinois Steel Company : ‘‘ After the consolidation 
of the Joliet, Union and North Chicago companies 
into the Illinois Steel Company, it was decided by 
the new organisation to dismantle their two-high 
reversing rail mill at the South Chicago Works, 
and replace it by a three-high mill with automatic 
tables, again taking license from us. Mr. Forsyth 
had become the chief engineer of the new company, 
and built this new mill. In its arrangement and 
construction he again made changes from anything 
which had gone before, and his results are speaking 
loudly for themselves. He divided his rail train 
into two sections, somewhat like the Allegheny 
Bessemer Works, each having two sets of rolls in 
three-high housings, and each section driven by its 
own engine, with automatic tables front and back 
of the rolls. These trainsstand in échelon with the 
blooming mill, which is a 40-in. three-high train. 
The rail mill rolls are 27-in. pitch. 

‘In the practice of this mill, as at the Union, the 
ingots are kept, after being cast, in a perpendicular 
position. They are charged upright in gas-fired 
soaking pit furnaces of the Hainsworth type, but 
which are of Mr. Forsyth’s own design. After the 
ingot is reduced in the blooming mill, it is carried 
by power rollers toward the first rail train and 
through a shear, by which the end, which was the 
top of the ingot, is cut off, and the long bloom 
sheared in two, each half making two or three rails, 
according to weight of intended section. The first 
half at once passes through the rail roughing rolls, 
the second one being held for a few seconds, or 
until the first has made three passes, when it is 
also sent forward. 

‘*TIf from any reason the bloom when sheared 
should have become too cold to be safely and suc- 
cessfully finished, a power overhead traveller is 
provided to carry it at a right angle into a wing at 
the side of the mill in which heating furnaces are 
located, with a Wellman charging and drawing 
crane in front of them. When sufficiently heated 
the same tool conveys the steel back to the table 
rollers. By this arrangement cold cobbles, or other 
rail -klooms, can be heated and delivered to the 
rolls. In the roughing rolls the bloom receives five 
passes in three-high rolls. It is then passed to the 
second roughing tables, and is given three passes in 
three-high rolls. The partially formed section is 
elevated to the back tables of two-high rolls, 
and making one pass through them reaches a 
dummy table in front, from which it slides down 
to driven rollers and is by them carried back to 
the three-high set of rolls, which are in line with 
the first roughing rolls and driven by the same 
engine. In these it receives four passes, making 





in all thirteen rail mill passes. It is now a finished 
section, long enough to cut into three 30-ft. rails. 
This is done at one operation by four saws. After 
passing through the cambering machine, the rails 
are carried by power down the hot beds. When 
sufficiently cool, they are loaded by power on a 
spider car, which is handled by a special locomo- 
tive. The rails are conveyed to the several cold 
beds, located conveniently to the cold straighten- 
ing presses, and are unloaded on to these beds by 
an automatic arrrangement of arms or levers, 1e- 
ceiving their power from steam taken from the 
locomotive boiler. 

‘Up to date the best record of the South Chicago 
Works on standard rail section is: In 12 hours, 
845 gross tons of rails ; 24 hours, 1571 gross -tons ; 
a week, 8152 grosstons; a month, 34,381 gross tons. 

‘* Owing to the depression in the rail market the 
Union Works of the Illinois Steel Company have 
not been running for some time, but on October 30, 
1891, the mill was rolling light-sectioned rails, 
weighing 35 lb. per yard, and by way of keeping 
their South Chicago friends from forgetting their 
existence, they took occasion to make a record on 
such work. The rails were rolled direct from 15-in. 
ingots, without re-heating, and the result was: 
Day turn, 3298 rails; night turn, 3069, making 
6357 rails for the 24 hours, and weighing 989 
gross tons. Three hours,and 28 minutes out of the 
24 were lost from various causes, such as changing 
passes, dressing rolls, &c. As might be expected, 
South Chicago soon sought revenge by rolling 
3540 rails of 40-lb. section in 12 hours. These 
were also rolled direct from 15-in. ingots. 

‘The last American rail mill to join the sisterhood 
was the Sparrow’s Point plant of the Maryland 
Steel Company, a very near connection of the 
Pennsylvania Steel Company. These works are 
situated on the Patapsco River, a few miles from 
Baltimore, Md. They are not yet fully finished, 
but are designed to be among the best, if not the 
best in the country. Mr. F. W. Wood, president 
and general manager of the company, and also the 
general manager of the Pennsylvania Steel Com- 
pany, designed them, and he has spared neither 
money nor brains. 

‘*The blooming mill is a two-high reversing one, 
built by Messrs. Mackintosh, Hemphill, and Co., 
Limited. The rail mill is three-high, and consists 
of three sets of 27-in. rolls standing in line with a 
Porter-Allen engine at each end of the train. Either 
engine is calculated to have power enough to do all 
the work, but it is intended to employ both. The 
rolls have automatic tables, and the work is trans- 
ferred sideways, as in the earlier mills. It is 
expected to roll long lengths. 

‘*The Lackawanna Iron and Steel Company have 
acquired licenses to use the Jones, Suppes, and 
Hunt patents, and I believe propose to put auto- 
matic tables in their upper works at an early day.” 

The author then proceeded to treat the processes 
of cold rolling of iron, wire mills, plate mills, and 
tyre mills, closing his discourse with a record of 
progress in rolling fluid steel. He gave credit to 
Sir Henry Bessemer for the original process, but 
thought that distinguished gentleman had treated 
Mr. Edwin Norton rather cavalierly when he had 
sent Sir Henry a piece of steel rolled directly from 
the liquid metal by an improved process, that of 
Sir Henry having laid dormant for over thirty 
years. After this most interesting history the 
Society partook of a good supper and adjourned 
to meet for business the next morning. 


(To be continued.) 








THE ELECTRIO LIGHTING AT THE 
ROYAL NAVAL EXHIBITION.—No. II. 

In the initial stages of the organising of the Ex- 
hibition the importance of electric lighting was fully 
recognised, and a Committee at once representative 
and including in its composition several gentlemen 
closely identified with theoretical and practical 
electricity, was formed, and they took a liberal 
view of their duties. Mr. W. H. Preece, the chief 
electrician at the Post Office, as chairman of this 
Committee, took a deep interest in all the arrange- 
ments. His colleagues included several well-known 
engineers—Sir William Thomson, the President of 
the Royal Society, Mr. A. J. Durston, Chief Engi- 
neer of the Royal Navy, Mr. J. I. Thornycroft, of 
torpedo boat fame, Mr. E. H. Carbutt and Captain 
Eardley-Wilmot, S.M., R.N., all of whom took 
an active share of the work. In the first place 
the Committee recognised the necessity of a 
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8M, Type 
*+25°* Concentric Cable. 


tinned copper conductor consists of 37 wires, each | its copper resistance is 0.18 ohm, and its total weight 
80 mils diameter, and has a cross-sectional area of |51391b. These cables are also tested under water, 
0.186 square inch. It is insulated with vulca-| and have a guaranteed insulation resistance between 
nised rubber, taped, braided, and coated with pre- | the inner and outer conductor of 1000 megohms 
servative compound. This type of cable is suitable | per statute mile at 60 deg. Fahr. Before leaving 
for use in damp or wet places. It is tested under | the works they are tested with alternating currents 
water and has a guaranteed insulation resistance of | of a potential difference of 5000 volts, and are for 
300 megohms per statute mile at 60 deg. Fahr. | use with alternating currents having a mean work- 
The approximate over all diameter of this section is | ing potential difference not exceeding 2500 volts. 
0.85 in., and per statute mile the copper resistance, The branch mains which connected the lamps 
is 0.24 ohm, and the total weight 3824 Ib. | with the distributing network were of Q type, the 
The arc lamp on the top of the Eddystone Light- section of conductor in each case depending upon 
house was supplied with an alternating current the number of lamps it had to feed. 
by means of a concentric cable of Messrs. Siemens) Throughout the whole installation a complete 
Brothers and Co.’s C N type, a section of which | system of fuzes was adopted, and we are informed 
is shown in Fig. 8. The inner conductor a that the whole of the electrical work at the Exhibi- 
consists of 37 wires each 93 mils in diameter, and tion was carried out by Messrs. Siemens Brothers 
has a sectional area of 0.26 square inch. The and Co. in nine weeks. 
outer conductor b consists of 37 wires each 93 With these remarks we return to the generating 
mils diameter, and one test wire. It is insulated station, and proceed to describe the switchboard 
with —— treated fibrous material c, cased with from which all the current used for lighting the 
lead d, and protected by iron sheathing e and a Exhibition was taken. 
covering of jute and compound f. It is especially, Fig. 9 is a detailed drawing of the switchboard, 
useful for laying underground without further pro- | as supplied by Messrs. Siemens Brothers and Co., 
tection than the cable provides. Per statute mile |and shows diagrammatically how it was connected 
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with the dynamos. The switchboard itself was 
made of wood, and was conveniently arranged at 
the back with folding doors, so that all connections 
could be got at. The direct current machines are 
numbered 1, 2, 3, 4,5, and the alternator with its 
exciter No. 6. In a subsequent article we shall 
describe these machines in detail. Nos. 1, 2,3 
represent diagrammatically Messrs. Siemens 
Brothers and Co.’s large shunt dynamos, type 
HB #4/,,, each of which has a normal output of 
1500 ampéres 120 volts at 350 revolutions per 
minute. Nos. 4, 5 represent two smaller shunt 
dynamos by Messrs. Siemens, types H B !°/,, and 
HB 1°/,,, their output being 200 amptres 120 
volts at 320 revolutions and 400 amperes 120 volts 
at 475 revolutions respectively. o. 6 represents 
Messrs. Siemens’ alternator, type W 20, with its 
exciter, used fur the are light on the Eddystone 
Lighthouse, and for the high-voltage experiments 
shown on several occasions. 

The course taken by the main current after 
leaving the positive brushes and passing through 
the switchboard on its way to the distributing net- 
work and back again through the board to the 
negative brushes is as follows : 

After leaving the direct current generators Nos, 
1, 2, 3, 4, 5, the current passes by means of large 
conductors directly to a series of magnetic cut-outs 
M, M: M, M, M,, each of which serves as the 
main switch for the particular machine with which 
it is connected. Each cut-out is provided with a 
copper fork, which dips into two mercury cups, 
insulated from one another by means of the slate 
base on which the cut-out is mounted, and is held 
in position by the attraction of a solenoid upon a 
soft-iron core. The whole of the current from the 
machine passes from one mercury cup to the other 
by means of the fork, and through the solenoid, 
which consists of a massive spiral turned out of 
solid copper. In case, therefore, the current falls 
below a certain value, the soft-iron core is released, 
and the machine is cut out of supply. This insures 
that the current through the armature cannot be 
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reversed, in which case the machine would be run 
from the main omnibus bars as a motor. 

After leaving the magnetic cut-outs the current 
passes through a series of ampére indicators 
A, Az A; A, A;, each of which indicates the cur- 
rent given out by the particular machine with 
which it is in connection. A; Az A, are Messrs. 
Siemens’ A 73 kilo-ampére indicators, and deflect 
on each side of the zero position, thus showing the 
direction of current. They are each capable of 
indicating up to 3000 ampéres. A, A; are Messrs. 
Siemens’ A 72 ampére indicators, made on the same 
lines as the above, and capable of indicating up to 
1000 amperes. These five ampére indicators are 
connected to an omnibus bar ab, through which all 
current generated by the direct current machines 
must pass on its way to the positive feeders, each 
of which is connected to the omnibus bar by means 
of a fusible cut-out. The negative feeders carry 
back the current to the switchboard, and terminate 
in a series of fusible cut-outs which connect them 
to a common return bar c d. 

Before passing through the common bar ef, the 
current must traverse the coils of the Aron meter, 
which is the largest yet made, and is capable of 
carrying 5000 ampéres. The bar ef is connected 
to the negative brushes of the generators. 

The voltmeters V, V. V, V, V, are of Messrs. 
Siemens’ V,, type, and are equally good for alter- 
nating as for steady currents. As one terminal of 
each of these is in connection with the bar e f, the 
other terminal being connected to the positive pole 
of the particular dynamo, these instruments give 
the potential difference across the terminals of the 
generators. The voltmeter V, is in connection 
with the distributing mains, and gives the potential 
difference at the lamp terminals. The regulation 
of the current in the respective shunt circuits is 
effected by means of multiple contact switches 
8, 5, 8,5, 8,, each of which is in connection 
with a set of platinoid resistances, not shown in 
the figure for the sake of clearness. 

We may here mention the ingenious method 
employed by Messrs. Siemens for breaking the 
shunt circuit of their large machines, so as to avoid 
injury to the insulation, and the flash due to self- 
induction. Each machine was supplied with a non- 
inductive resistance (R, Rg R; R, R.) having about 
the same ohmic resistance as the shunt of the 
machine itself. To the left of each of the multiple 
contact switches §, 8, 8,8, S, is shown a V-shaped 
brush, which, when placed in mid-position makes 
contact simultaneously with the two circular pieces 
shown in the figure. In this position the shunt- 
winding of the machine is placed in parallel with 
the non-inductive resistance, On turning the 
switch further to the left, connection is broken 
with the mains; but the induction current can 
dissipate itself in the still completed circuit made 
up of the shunt winding and the non-inductive 
resistance. In this manner the shunt circuit of the 
largest machines can be broken without the usual 
spark, and without injury to the brush; while at 
the same time the stress tending to break through 
the insulation is reduced to a minimum. 

The alternator No. 6 was designed to give an 
output of 500 ampéres 80 volts at 400 revolutions 
per minute. The current from this machine 
passed through ampére indicator A, to a fusible 
cut-out, which was in connection with the inner 
conductor of the concentric cable shown in 
section, Fig. 8. The outer conductor formed 
the return main from the arc lamp on the Eddy- 
stone Lighthouse. A ‘‘choking coil” was placed 
in the main circuit, and had fcr its object 
the regulation of the current supplied to the lamp. 
It consisted of asolenoid which formed part of the 
main circuit. A soft-iron core made out of a 
bundle of wires was placed inside the coil, and the 
amount of current supplied was easily adjusted by 
moving the core further into or out of the solenoid. 
Beyond the slight loss due to the hysteresis and 
eddy currents in the core, and the copper resistance 
of the coil, no further energy is aed. This form 
of regulation contrasts strongly with the cor- 
responding resistance frames in the case of steady 
currents, and is one of the many advantages which 
alternate currents possess. 

The Aron meter shown to extreme right of the 
switchboard was traversed by the alternating 
currant before finally arriving at the negative brush 
of the alternator. Voltmeter V, indicated the 


volts at the terminals of the alternator, the regula- 
tion being effected by means of a multiple contact 
switch S,, which varied the exciting current round 





the electro-magnets of the alternator. An exactly 
similar device was employed for breaking the in- 
ductive circuit of these magnets as has already been 
described. 





THE UNITED STATES NAVY EXHIBIT 
AT CHICAGO. 

We complete this week the illustrations of the 
model warship which will form the exhibit of the 
United States Navy Department. The two-page plate 
contains a longitudinal section and plan of the ship, 
the various points of which are described by the table 
of reference beneath. The illustrations on page 686 
show the method of building up the turret and its 
turning gear, the deck of the ship, the section of its 
sides, and the details of an air port. We so fully 
described this interesting work in our last issue that 
we now make no further reference to it here. 








WATER SUPPLY IN BERLIN. 

Art the fifth ordinary meeting of the session of the In- 
stitution of Civil Engineers, held on Tuesday, the 8th 
inst., the President, Mr. George Berkley, in the chair, 
the paper read was on ‘‘ The Sale of Water by Measure 
in Berlin,” by Mr. Henry Gill, M. Inst. C.E. 

The author drew attention to the fact that the concen- 
tration of the population in cities, and the increasing 
severity of the tests for ascertaining the quality of water 
supplied to towns, made the difficulty and cost of obtain- 
ing sufficient and suitable water for domestic purposes 

eater each year. In addition, the enforcement of the 
aws for the protection of rivers against pollution, added 
to the expense and difficulty of the disposal of the waste 
water of town populations. These causes made it the in- 
terest of the municipalities, as owners of the water 
works, not to restrict the supply, yet to prevent waste. 

The fact was referred to that the water supplied to 
cities was far in excess of the actual requirements of the 
inhabitants, and that the excess not only served no useful 
purpose, but was wasted and was prejudicial to the com- 
munity. The waste was not intentional, but was, ina 
great measure, the result of an imperfect system of suppl 
and of the irrational method of charging for water. It 
was alleged that improvement could only be affected by 
the abandonment of the present system of assessment of 
the charges for water for domestic purposes, and the 
adoption of the system of sale by measure. The sale, 
exclusively by meter, as in the case of gas, would effec- 
tually prevent waste, and would reduce to a minimum the 
difficulty with reference to the disposal of sewage. 

The condition of Berlin in 1865, when the tariff charge 
for water was a percentage on the rental, was then de- 
scribed, and how that system gradually gave place to the 
sale exclusively by meter, the transition being finally com- 
pleted in 1878, with equal advantage to the purchaser and 
to the seller of the water, The nature of the meter em- 
ployed, the place and method of its instalment, and the 
system of control, as well as the peculiar character of the 
Berlin houses, were detailed. he regulations and tariff 
charges were explained, and the effect of the system on 
the consumption per head was illustrated by tabular 
statements Genet on the census of 1880, referring to a 
large number of houses in each quarter of the city. The 
effects on the expenditure and revenue were also illus- 
trated by tabular statements for the financial year 
1889-90. 

The objections urged against the sale of domestic water 
exclusively by meter were referred to, and it was shown 
that these were not valid as regards Berlin, and that as to 
how far they might be valid for other cities could only be 
determined in each case by a consideration of the circum- 
stances to be met. That these objections, however, did 
not prevent the adoption of the system in many cases in 
Germany, wasshown by an official statistical table of the 
water supplies of 7% millions, the inhabitants of 77 
German cities, in 26 per cent. of which the sale of water 
exclusively by meter and the control by meter of a con- 
siderable proportion of the remainder had been adopted. 
It was conceded that the great stringency with which the 
various governments enforced the laws for the protection 
of the streams against poe had promoted the adop- 
tion of the system which was first introduced in Berlin. 





FLYWHEELS. 
To THE EpitoR OF ENGINEERING. 

Srr,—Mr. Neate’s letter in your issue of the November 13 
called for an earlier reply, but having been abroad I have 
only just seen it. r must thank him for calling my 
attention to errors in my first letter which bear sadly the 
impress of unpardonable haste. Mr. Neate is correct, I 
have taken the values of C in the third column as per- 
centages. They should be: 


C=02 00.25, 
= 0.04 to 0.06, 
= 0.0125 to 0.02, 


and = 0.05 to 0.08 respectively, 

In suggesting these coefficients I did so with a reser- 
vation, and it would be useful to correct them so as to 
accord with practical experience. 

I do not propose to follow Mr. Neate in a discussion as 
to the effect of the governor, but I would like to refer to 
his objections to basing the value of C upon the actual 
area of surplus effort or resistance. . 

As properly pointed out, diagrams may be ere | con- 
structed when the load is known, but the load line is 
capable of infinite variety. For this reason I take the 
hypothesis of a straight load line, and arrive at a theo- 
retical formula. To provide for the ever-varying condi- 





tions it will be necessary to adjust the constants as 
we dictates. The constant may be the product of 
C I, but I prefer to keep these separate, because F does 
not necessarily bear any relation to C and may be varied 
to suit circumstances in a perfectly intelligible manner. 

In my own experience I think I have seen an engine 
running with F = 13, but it was not pleasant to look at. 
_ - mills I believe 50 to 80 may represent the value 
of F. 

But C, as defined in my letter, does not vary largely in 
each of the types of engines, whatever the pressure and 
cut-off, and therefore its value might be fixed for the 
several cases without much difficulty. For varying con- 
ditions in applying the work of an engine it might be a 
useful refinement to adopt yet another series of values for 
a coefficient. Experience alone can say what this should 
be when driving machine tools, pumping machinery, or 
appliances in various industries. 

fail to understand what connection there is between 
the number of revolutions during which the stored-up 
energy of the flywheel will overcome the resistance 
and the requisite governing power of the flywheel, 
but it is certain that the former will be small if F is 
small. It also does not appear absurd that a 12 cwt. 
flywheel should be deemed sufficient for a three-cylinder 
engine of 300 horse-power. Correcting for the equivalent 
diameter of a propeller, I think a marine engine will be 
an — of the approximate accuracy of the formule 
proposed. 

Yours, &c., 
JAMES ARMER. 
11, Queen-street-place, E.C. 
November 30, 1891. 





ALTERNATE CURRENT MOTORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—While agreeing in the main with the substance 
of your leading article of the 20th ult. (which I have only 
just seen) on “* Alternate Current Motors,” perhaps you 
will allow me space, in view of the importance of the 
subject at the present time, to draw attention to some 
points as to which misapprehensions are likely to arise. 

Referring to synchronising motors, you state that their 
range of adaptability is bounded on the one hand by (a) 
the necessity to bring them up to the speed of the gene- 
rator before they can utilise the current; and on the 
other hand by (b) ‘‘the fact that when overloaded they 
stop suddenly and completely.” 

hese statements, although literally correct, may with 
advantage be qualified. 

As to (a), this is undoubtedly sufficient to debar such 
motors from use for ordinary small-power transmission 
work, where the motors — have to be stopped and 
started ——< . But for the transmission of large 
powers, such as the driving of factories, this cannot be 
put forward as a serious objection. No one objects to 
taking a few minutes to start a large mill engine, which at 
the most only has to be started two or three times a day. 
It isnot more difficult to start a synchronising motor than 
such an —. especially—as will often occur—where it 
is practicable to start the generator and motor at the 
same time. 

(4) That a synchronising motor will stop when overloaded 
is not true in any practical sense, only very excessive 
overloading can make them break step. We have never 
yet been able to stop such a motor by overloading at the 
works of the Brush Electrical Engineering Company. 
When overloaded they keep in step until a point is 
reached beyond which destruction would result from the 
current being excessive for the conductors. As practical 
requirements do not demand nearly as much as this, we 
have never thought it necessary to push our trials on this 
matter to the destructive limit. 

On this matter I may be permitted to quote from the 
experience of others. 

r. Coleman Sellers, in the course of an address before 
the Franklin Institute on ‘‘ The Utilisation of Niagara,” 
on May 20, 1891, said : 

*“*T went with Professor Forbes to see the Mordey 
alternator at work in London, where they operated one 
of their generators for us asa motor, giving it work todo 
to the extent of 50 per cent. more than its calculated 
capacity without its showing the least fatigue, and after 
half a day’s work not even being warm. There was no 
trouble in any way with it, and it illustrated the beautiful 
condition of being constant in its speed, no matter 
whether a load was taken off or put on, for when the 
driving power is constant and uniform in its speed, the 
motor driven by it, and in step with it, is constant, being 
in no way affected by change of load.”—Journal of the 
Franklin Institute, vol. cxxxii., No. 787, August, 1891. 

And in a paper on ‘‘ Recent Progress in the Use of 
Electric Motors,” Professor George Forbes says : 

‘*For my own part, after having tested Mr. Mordey’s 
synchronising alternators on many occasions, and after 
having very much overloaded them, I have a strong con- 
viction, almost amounting toa feeling of certainty, that 
it is impossible to put them out of step in ordinary condi- 
tions by merely increasing the load. The more you in- 
crease the car the more current goes through them to 
keep them in step. They would rather get red hot than 
get out of step.”—Extract from Paper read before British 
Association, August, 1891. i : 

It is customary to place safety cut-outs in all motor cir- 
cuits to open the motor circuit in the event of excessive 
load. It would be by the fusion of the cut-out that syn- 
chronising motors would be stopped (as with direct cur- 
rent motors), and not by being forced out of step by over- 
loading. In fairness it should also be borne in mind that 
the absence of all rubbing contacts, collecting rings, or 
commutators is not a peculiarity of multiphase machines 
(whether generators or motors), and therefore cannot be 
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put down to their sole credit. It is quite ible— 
several of us have done it—to design ordinary alternating 
current machines that have no rubbing contacts. Indeed 
I have been practically acquainted with such machines 
for twenty-two years—the transmitters of the Wheatstone 
A BC telegraphs—and I know they can be traced still 
further back. 

With regard to non-synchronising motors a distinction 
is drawn which may give 1ise to a misunderstanding. The 
non-synchronising motors of Tesla and Ferraris are de- 
scribed as unsatisfactory, and the multiphase machines 
described as alone having the promise of racticability. 
No such distinction can be drawn. The Tesla machines 
are multiphase motors, and it is to Mr. Tesla (whom I 
hope we shall shortly hear in England on his more recent 
and even more interesting work) that the credit should 
be given of developing this method of working. 

The multiphase machines that deservedly attracted so 
much attention at Frankfort, are interesting on account 
of their excellent design, and on account of the large and 
practical scale of the experiments—not as the first in- 
stances of this mode of transmission. 

This was lately put quite clearly by Mr. C. E. L. 
Brown, whom I will quote not only as putting in a few 
words the real purpose and object of the Frankfort- 
Lauffen experiments (on which great misconceptions exist); 
but also for his remarks as to multiphase and ordinary 
synchronous working. Mr. Brown writes as follows: 

‘¢ This inventor” (Tesla) ‘‘ describes quite clearly in his 
patents from ’87 to ’88 the three-phase current as applied 
at Frankfort ; and the only novelties which this exhibition 
brings to light are important constructive improvements 
in its application. The general reports upon the Lauffen- 
Frankfort transmission give the impression that to the 
application of the three-phase current is due the favour- 
able issue of the experiment. I wish, however, to call your 
attention to the fact that the principal object of the ex- 

riment was to prove the oleae of transmitting 

igh tension currents over long distances by naked wires, 
and with such a degree of security against danger, and 
such a small amount of leakage as to demonstrate that 
this mode has the right to exist commercially. The 
adoption of the three-phase current only increased the 
difficulties to be met, since the generators, the trans- 
formers, switches, and controlling appliances, as also the 
conductors—a most important disadvantage— became 
more complicated than they would otherwise have been 
had the usual alternating current been chosen. 

“The only reason justifying the choice of the three- 
phase current was to demonstrate its advantages when 
applied to several small motors at the same time. . 
I quite agree that as soon as a practical single-phase 
motor is produced we shall not hear much about multi- 
phase currents, except in some special cases ; as for dis- 
tribution of power in a big workshop where we need no 
transformation, and perhaps, also, for mining purposes.” 
—The Electrician, October 23, 1891. 

The great want is indicated by the last sentences of Mr. 
Brown’s letter—as by the last paragraph of your article— 
that is, a practical single-phase motor to be worked by 
the ordinary alternating current. Single-phase self-start- 
ing motors are of course known—indeed some were shown 
at Frankfort—but so far as I am aware, none of them 
can be described as fully answering the description 
** practical.” 

he want is likely soon to be supplied, and I am very 

lad to be able to state that I have just received word 

oe a very able experimenter of what we to me to 
be one really practical solution of this problem. 

Yours truly, 

W. M. Morpey. 


Bilbao, December 6, 1891. 








BINNIE’S RAIN GAUGE. 
To tHE Epitror ofr ENGINEERING. 

S1r,—In the account which appeared in ENGINEERING 
of the meeting of the Royal Meteorological Society on 
Wednesday, November 18, I am reported to have de- 
signed a self-registering rain gauge on the assumption 
that drops from an orifice are constant in size so long as 
the dimensions of the crifice are not varied. This state- 
ment is misleading, inasmuch as drops from the same 
orifice are not constant if the conditions under which they 
fall are varied. The paper which I read before the Society 
dealt principally with the variation in the weight of drops 
with the interval between the fall of each, and it was 
shown how, by taking a funnel of 2in. diameter and 
using a drop % cc. in size, error from this cause could be 
sufficiently eliminated for all practical purposes, and how 
that, by the use of a table of coefficients, error which 
would only be liable to occur very occasionally, could be 
entirely eliminated. I should deem it a favour if you 
would insert this in ENGINEERING, as the variation in the 
size of drops with the growth-time is an ascertained fact. 
My electric self-registering rain gauge will be understood 
from the following description. 

It is found that drops of the same liquid falling from a 
tube through the same medium in such a manner that the 
area of the liquid base from which they fall is constant, 
varying under two conditions : 

1. Temperature. 

2. The growth-time of the drop, that is, the interval 
between the fall of each drop. 

The variation due to changes of temperature is about 
r?05 deg. Fahr., and no account is taken of it in this 
instrument. 

If a diagram is drawn showing the variation in the size 
of the drop with the growth-time, it is evident that, as 
the growth-time increases, the variation decreases, so that 
after a certain length of growth-time, the variation is 
only very small. On changing the diameter of the tube 
it is found that, though the drop is larger or smaller, 





varying as the diameter of the tube, yet the variation due 
to changes of growth-time is the same. 

Advantage is taken of these two facts in designing this 
instrument, which is merely a recorder of the number of 
drops which fall from the funnel into the interior of the 
gauge during any period of time. Firstly, a tube is 
chosen of such a diameter as to give a large drop without 
being so large as to render the instrument incapable of 
registering very small rainfalls. The end of this tube is 
covered with cambric, which insures a constant area of 
formation for the drop; creep, which occurs from the 
internal to the external diameter of a tube, being thus 
avoided, while at the same time a large area of formation 
is made use of. 

Secondly, the funnel is chosen of such a diameter that, 
with the heaviest known rate of rainfall, the growth-time 
for each drop shall never be so small as to introduce a 
serious error, if the drop were supposed to be of constant 
size under varying conditions. 

The action of the instrument is briefly this. Each drop 
on falling from the funnel tube impinges upon a small 
ame situated at one end of a light counterbalanced lever. 

he counterbalance weight is so adjusted that the impact 
of the drop causes that end of the lever to be depressed. 
A small metal pointer attached to the lever dips into a 
mercury cup each time this occurs. One terminal of a 
circuit in which is a battery and the receiver, to be de- 
scribed, is attached to the uprights supporting the axis of 
the lever, the other terminal being immersed in the mer- 
cury cup. After the lever has been depressed by the 


impact of the drop, the counterbalance weight brings it | }, 


back to rest upon a backing plate, in which position the 
pointer is again free of the mercury. Round the plate of 
the lever is a splash cup, so constructed as to allow free 
motion to the lever. This cup collects the water and dis- 
charges it into a vessel below, where it is stored and can 
be measured from time to time so as to act as a check on 
the registrations of the ‘‘ receiver.” Thus, each drop on 
falling from the funnel sends a current through the circuit 
to the receiver. 

The ‘‘receiver” consists of an ordinary clockwork 
driven drum, on which is placed the diagram paper, 
divided by vertical lines into hours, &c., as in any 
ordinary self-registering instrument. Upon the diagram 
rests a style which is carried upon a small block. This 
block is tapped and through it passes a screw, the end of 
the blocks remote from the drum being prolonged into a 
tail, which slides in a vertical groove. A clock weight, 
whose cord is wound round a drum geared into a pinion 
carried by this screw, would tend to cause the screw to 
revolve, thus raising or lowering the style upon the drum, 
were it not for an escapement, which is actuated by an 
electro-magnet each time a current is received from the 
transmitting arrangement already described. Thus each 
current allows a certain fraction of a revolution of the 
screw, raising or lowering the style a certain distance 
on the drum. Since each drop represents a certain definite 
amount of rainfall, the drum is graduated into inches, 
tenths, &c., and it is perfectly obvious that a curve is 
marked on the diagram showing the variations in inten- 
sity of rainfall. 

It is intended to keep the ‘‘ receiver” indoors, the 
current being conveyed thither by wires from the gauge. 

Iam, yours, &c., 


W. J. E. Bryniz. 





SOME NOTABLE ATLANTIC LINERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your issue of this date you give some interest- 
ing details of some notable Atlantic liners. I have 
details from official and contemporary records of these 
vessels, and I find certain discrepancies between my list 
and yours. These chiefly relate to displacement ; but as 
displacement given by you may not be at the same 
draught as that which I have, I do not venture to criticise 
that point. In the case of the Oregon, however, you give 
her speed as 18.3 knots and her indicated horse-power as 
7375. I find that the result of her trial was given at the 
time as 12,382 horse-power and the speed as 20 knots 
with 62 revolutions of the engines and 110 Ib. of steam, 
her displacement being 11,000 tons and draught 23 ft. 8 in. 

Yours faithfully, 
B. W. GInsBure. 

12, King’s Bench-walk, Temple, E.C., Dec. 4, 1891. 

{Mr. Ginsburg calls attention to a slip of the pen, 
which, prior to the receipt of his letter, was noticed, but 
too late to be corrected. In the column in the table 
referring to horse-power the tonnage of the Oregon was 
given instead of the power. He will find the principal 
results of the trial as given in his letter in a preceding 
article of the series on ‘‘ Atlantic Liners” (ENGINEERING, 
vol. li., page 545). There we stated that the speed of 
about 20 knots was said to have been attained. It may 
be well to repeat the circumstances. The run we believe 
was made between the Cumbrae Head and Ailsa Craig, 
the time taken was 1 hour 20 minutes, and the distance 
was compu at 294 nautical miles. The power was as 
stated; but strange to say, although the vessel subse- 
quently dovdogel considerably over 13,000 indicated 
horse-power, she never exceeded 184 knots. Before Mr. 
Ginsburg pins his faith on 20 knots on trial, be — 
inquire whether or not the vessel was going with the tide ! 
The Cunard Line official history gives the indicated 
horse-power as 13,500 and the speed as 18 knots.—Ep. E.] 





LAUNCHES AND TRIAL TRIPS. 

THE official steam and gunnery trials of the Gleaner, 
the second of the 18 new first-class gunboats building for 
the Royal Navy under the Naval Defence Act, were 
brought to a completion on Friday, 3rd inst., at Sheer- 


"ness. The Gleaner has been both built 





and engined at 
Sheerness Dockyard. The engines were in charge of Mr. 
W. W. Chilcott, R.N., chief engineer at Sheerness Dock- 
yard, under whose pets see ra the machinery was 
made. The vessel was tested on a run of three hours 
under forced draught, and the engines worked splendidly 
throughout the trial. The pressure of steam in the boilers 
was 142 Ib., and, with the engines averaging 234.3 revolu- 
tions per minute, a mean of 3027.4 horse-power was 
attained. The average speed recorded was 18 knots. 
The gun trials of the Gleaner proved satisfactory. She 
is equipped with four 3-pounder, and two 4.7-in. quick- 
firing guns, and five torpedo tubes. The Gleaner is to be 
imm iately a sa for sea at Sheerness Dockyard, 
and passed into the first-class reserve until she is required 
for active service. Commander Osborne had charge of 
the vessel during her trials. 





The s.s. Duke of Westminster, belonging to Messrs. 
J. B. Westray and Co., Ducal Line of steamers, and at 
present under charter to the New Zealand Shipping Com- 
pany, has had her engines converted to the quadruple- 
expansion type, on Brock’s patent principle, by Messrs. 
Dennyand Co., Dumbarton. The results on trial were most 
satisfactory, a speed of 134 knots being obtained on the 
measured mile, and easily kept up on a lengthened run 
afterwards. The old compound cylinders of 43 in. and 
86 in., by 54 in. stroke, were taken out and replaced by 
the four tandem cylinders as adopted by Mr. Brock, 
while the boilers, of which there were three double-ended, 
ave mn repla by two double-ended of large size. 
Howden’s forced blast is fitted to these boilers, which, 
apart from the steam for the main engines, have to supply 
power for two large refrigerating engines. 





On Wednesday, 2nd inst., the twin-screw steamer St. 
Elmo, built and engined b Messrs. Blackwood and 
Gordon, engineers and chidhuiblens Port-Glasgow, for 
Messrs. Hill, Gomos, and Co, Manchester, went down 
the Clyde on her official trial trip. The steamer has been 
built for the Brazilian trade, and is designed to carry a 
very large deadweight cargo on asmall draught of water, 
450 tons weight being carried on a draught of about 8 ft. 
A speed of fully 12 knots was attained as a mean of two 
runs on the measured mile at Skelmorlie, a result which 
gave great satisfaction to all concerned. This steamer 
has a tonnage of 1570 tons. The first-class accommoda- 
tion is fitted amidships for thirty-two first-class pas- 
sengers. The engines also (constructed by Messrs. Black- 
wood and Gordon) are of the triple-expansion type, indi- 
cating 1200 horse-power. Morton’s valve gear has been 
applied, which allows of the length of machinery space 
being considerably reduced. The engines are supplied 
by steam from a large boiler fitted with Howden’s patent 
forced draught. 





On Monday morning, the 7th inst., Sir Raylton Dixon 
and Co. launched from the Cleveland Dockyard, Middles- 
brough, a fine spar-decked screw steamer, built of steel to 
the order of Mr. Hugh Hogarth, of Glasgow. Her prin- 
cipal dimensions are: Length between perpendiculars, 
310 ft. ; breadth, 40 ft. 6 in. ; depth moulded, 28 ft. She 
is built to Lloyd’s highest class, and has a deadweight capa- 
city of 4200 tons. er engines are by T. Richardson and 
Sons, of Hartlepool, the cylinders being 234 in., 38 in., 
and 62in. by 42in. As the steamer was leaving the 
ways she was named Baron Ardrossan, the ceremony 
being performed by Miss Hogarth, daughter of the owner, 





A new Russian ironclad of 10,280 tons has been finished 
at the Sebastopol shipbuilding yard. Her length from 
stem to stern is 340ft.; breadth of beam, 69 ft.; and 
depth, 26 ft. The engines are of 16,030 horse-power, and 
the speed of the vessel is from 14 to 17.5 knots. The new 
vessel, which is named George the Victorious, will be 
armed with six long-range 12-in. guns, mounted en bar- 
bette, seven 6-in. guns mounted on the battery deck, 
eight quick-firing guns of the Baranovsky model, six 
37-millimetre quick-firing guns for the tops, and seven 
torpedo propelling tubes. 





A correspondent in the Times makes an interesting 
contrast between the Blake and the Edgar, two British 
cruisers recently tried. The Blake, which was to steam 
20 knots with natural and 22 knots with forced draught, 
has not only failed to realise the promise of her designers 
upon the trials, but the failure has been apparently 
accepted by the First Lord as a natural and commonplace 
incident. She not only does not develop the horse-power 
required of her, but the horse-power she does develop 
does not realise the speed that the horse-power should 
give, and in other cases does give. She was designed to 
indicate 20,000 horse-power and oe only 14,525. She 
was designed to give 20 knots with natural draught, and 
gave only 19.3; and it has now been resolved never 
to attempt to get any more out of her. As for the 

romised 22 knots, that is not to be dreamt of. 
The Edgar, first-class cruiser, built at Devonport—the 
Blake being built at Chatham—gave a horse-power in 
excess of the —_ and a speed in excess of what was 
looked for from the horse-power. She was designed for 
12,000 horse-power, and gave 12,480. She was designed 
to go 19 knots and she went 20.97, or nearly two knots in 
excess of the design, while the Blake was three knots 
below hers. To complete the comparison, the Blake cost 
434,292/. and the Edgar 373,548/., and though some of 
this disparity is to be accounted for by the fact that the 
Blake is 9000 tons and the Kdgar but 7350 tons, yet the 
more important fact remains that the failure has cost the 
country 60,000/. more than the success, and the country 
has a right to know the cause. 
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when going at full speed, by an apparatus invented b 
Sir William Thomson, the essential character of whic 
was the indication of the depth by the compression of 
air within a glass tube lined with a chemical substanee, 
the nature of which sea water would change. This 
necessitated carrying a number of prepared tubes. A 
new instrument, the Cooper and Wigzell sea-sounding 
apparatus, also based on the principle of compressing 
air within a tube by the weight of the sea water, has 
been provided ; but the record is made not within a 
chemically lined glass tube, but bya mechanical piston 
which records by mechanical action the number of 
fathoms beneath which the instrument has passed. 
On being recovered the index may be placed at zero, 
and a new sounding taken immediately. The line used 
in this apparatus is of galvanised steel braided with 
hemp, capable of bearing half a ton strain, and it is 
claimed for it that it will not kink. 

The promenade deck is next below the boat deck. 
The central portion, extending for a length of 250 ft., 
is shaded by the boat deck mj reserved for first-class 

assengers, while the poop is for the second-class. 

he four remaining decks are known as the upper, 
main, lower, and orlop. The division of the ship will 
be appreciated by reference to the profile. The public 
saloons in the ship are on the promenade deck, while 
the first-class dining saloon is on the main deck. The 
plan (Fig. 27) shows the relative positions of these. The 
first-class cabins are mostly on the main deck, and of 
this deck a plan is given (Fig. 28). Some of the cabins 
are forward of the main saloon which is in the centre of 
the ship, and some abaft it. There are also eighteen 
cabins on the upper deck. Most of them are fitted 
for two passengers, but some for one only. ‘There are 
also a number of large-sized family cabins, 

The first-class dining saloon is on the upper deck, in 
the middle of the length of the ship where the motion 
of the vessel is least perceptible. At first sight it 
might seem undesirable to place the saloon between 
the two boilers and funnel spaces ; but on either side 
are the ventilating and forced draught shafts to the 
stokeholds, so that the atmosphere will not be affected 
by proximity to the boilers. Of the saloon a plan is 

iven (Figs. 27 and 28). The chief decorative 
eature is an arched-shaped dome which rises to a 
height of 20 ft., and is 27 ft. long and 20 ft. 6 in. wide. 
The upper part of the arch is of stained glass in a 
steel framing, while along the sides is a series of 
stained glass circular panels with carved gilt frames, 
and between the panels, placed on handsome brackets, 
are draped female figures, sculptured in wood and 
richly gilt, each holding from one hand a gold chain 
extending to a large bracket lamp projecting from 
the side of the dome. The pediments at the end of 
the dome under the arched roof are filled by elaborate 
carvings in wood painted and gilt, allegorical in the 
one case of Great Britain and the industries, and in 
the other of Australasia. In the forward end there is 
a music gallery overlooking the saloon, in which 
is placed an organ, and sufficient space is provided 
for an orchestra of twelve performers. Of course 
the stained glass arch has an outer casing of steel 
with pierced portholes, and between the outer and 
inner roofs there are electric lamps which shed a sub- 
dued light on the saloon below. The saloon itself is 
= in satinwood and rosewood, and is well 
ighted from the sides by large square windows. The 
chairs revolve eccentrically so as to bring the sitter 
close to the table, and have stuffed and canework seats 
so that they may be reversed to suit the climate. 
Forward of the saloon is the grand stairway, panelled 
in polished mahogany, giving access to the promenade 
ek main decks, It is lighted overhead by a large 
skylight. Abaftand separated from the saloon by ar 
athwartship passage are the pantries, and still further 
aft are the galleys, three in number, the sculleries, and 
butcher’s and baker’s shops. 

The drawing-room is at the forward end of the pre- 
menade deck. Of it aplan is also given (Fig. 27). 
It covers an area of 1200 square feet. The wall is lined 
with inlaid marqueterie panels, and the centre spaces 
are adorned with seascapes by Mr. Napier Hemy, and 
figure subjects emblematic of the seasons by Mr. 
Walter Crane. The furnishing is in blue velvet. 
en appropriately furnished, are attached 
toit. Through or windows in the forward 
circular wall of the saloon the enger is afforded a 
splendid ‘‘ look-out” in the direction in which the 
ship issteaming. Further aft is the first-class smok- 
ing-room, withan areca of about 800 square feet, lighted 
by large square windows and octagonal skylights. The 
sides are panelled in oak with exquisitely carved panels 
by Gambi, of Florence, and the furniture includes com- 
fortable lounging chairs and settees, covered with em- 
bossed pigskin. This room has a bar and cosy corners, 
where a quiet rubber may be played, and placed about 
are small oak tables. Aft on the promenade deck is the 
surgery and the purser’s office, so that they are as con- 
venient for the second-class as for the first-class pas- 
sengers. 

Towards the afterend of the ship are the second- 
class saloons and state-rooms. The poop, 107 ft. long, 
forms the promenade. Entering from it is the social 





hall, fitted with sofa seats and tables, with stairs lead- 
ing down to the dining saloon. Abaft the social hall 
is the smoking-room, covering an area of over 500 
square feet, lighted by large square windows in the 
sides and ends, and fitted with sofa seats all round 
and small oak tables. (Fig. 27.) The second dinin 
saloon on the main deck is 42 ft. long and the full 
width of the ship. The cabins are all on the main 
and upper deck. 











Extra gripe for heavy weather 


make the vessel unsinkable, the Orient Company 
have provided her with a sufficient number of life- 
boats to carry everybody on board when she has 
| her full complement, which will be about 1200 or 1300. 
|The boats have Captain Andrew’s improved means 
for stowing and releasing, and of this method we 
give several illustrations. (Fig. 29 to 33 below.) 
‘The boat is suspended from ordinary davits, which 
‘are so placed as to allow it to be swung in or out 
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8.8, ‘OPHIR :” ANDREW’S METHOD OF STOWING BOATS ON SHIP’S RAIL. 


The lower deck is given up to third-class passengers. | 
A large promenade space at the sides of the upper deck 
is at the disposal of third-class passengers, in part pro- 
— from sun and rain by the poop and promenade 

ecks, 

fitted with steam pipes, for heating in cold weather. 
The cabins are fitted with electric bells, and have 
each an independent electric light. Hair-dressing 
saloons are provided for first and second-class pas- 
sengers. 

Notwithstanding the great precautions taken to 


The principal apartments in all classes are 


without angling. When the boat is stowed the davits 
are brought to the line of the boat’s keel by means 
of a tackle connecting their heads, so that the keel will 
rest on the ship’s rail or gunwale and against an ang'e 
iron on the inboard side of same. (Fig. 32.) The bilge 
on the inboard side is supported by iron crutches 
connected to the angle iron, and supported by iron 
stays (Fig. 30), all of which with the exception of the 
angle iron, may be readily removed should it be desired 
to swing the boat entirely inboard. The boat is 
secured on the outside by two or more slip-stops 
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through the rail or gunwale, and two or more gripes 
from the gunwale of the boat to the ship, and on 
the inside by gripes from the gunwale to the crutches. 
To release the boat and place her in a position for 
lowering it isonly necessary to haul the falls taut, let 
fall the slip-stops, and let go the gripes and the span 
tackle, when a push will cause the boat to hang clear 
of the ship’s side. The advantages of the method are 
that by it the boat is always ready for immediate use, 
is secured in a safe position, and is well and evenly 
supported, straining being thereby prevented, a free 
passage is allowed for seaunder the boat. It is only 
necessary for the davits to swing about 60 deg. in 
putting the boat from the rest on the rail or gunwale 
to a lowering position. 





VERTICAL CYLINDER BORING MACHINE. 

WE illustrate on page 690 a vertical cylinder boring 
machine made by Messrs. Thomas Shanks and Co., 
Union Iron Works, Johnstone. We believe it is the 
largest machine of this class ever made; it has three 
interchangeable boring bars of 18 in., 12in., and 10in. 
in diameter respectively. The width of framing for the 
work is over 13 ft., and the height 124 ft. The 
travelling table for holding the work is 8 ft. wide and 
14 ft. long. It will be seen from the illustration that 
no head room is required for lifting the boring bar to 
clear the work, because when the table is traversed to 
the front the crane can drop the cylinder upon it clear 
of the machine. The boring bar, with the wormwheel 
attached to it, is then placed inside the cylinder, and 
both are traversed back into position on the machine. 
Any final adjustment which may be required is then 
performed. No alteration of the upper structure with 
regard to the feed is required, as the connection is at 
once made when the bar is fixed. Any feed and any 
driving power is obtained by a simple change, not 
occupying more than a minute of time, and the boring 
blocks can be elevated or lowered quickly by power 
through friction clutches or slowly by hand; the 
attendant having full control from the work table, 
whether the bar is rotating or is at rest. 

The changes of gear allow of work to be bored vary- 
ing from 11 in. in diameter up to 130 in. in diameter, 
while the surfacing range extends to 144 in. in 
diameter. The illustration shows only a conical socket 
with heavy collar fitted on four scraped surfaces upon 
the bar, and kept tight by gun-metal wedge strips, 
but the machine is fitted with a complete series of 
boring blocks, each bored to fit the taper socket, and 
with four toolholders arranged to vary the diameter 
of cut up to 12 in. .These blocks are further fitted with 
two interchangeable surfacing compound slide rests, 
which are readily detached after the cylinder is faced 
and recessed. The weight of the machine with the 
18-in. bar is52 tons. The two interchangeable smaller 
bars weigh 8 tons, the boring and surfacing apparatus 
weigh 10 tons, so that the complete weight of the 
machine is 70 tons. 





MISCELLANEA. 
THE Belgian State Railways have decided to adopt 
from May 1 next, Greenwich instead of Brussels time, a 
difference of eleven minutes. 


The gross receipts of the 23 pened railways of the 
United Kingdom, for the week ending November 29, 
amounted, on 16,290} miles, to 1,349,072/., and for the 
corresponding peri of 1890, on 16,2524 miles, to 
1,312,643/., an increase of 37? miles, or 0.2 per cent.; and 
an increase of 36,429/., or 2.7 per cent. 


A meeting of the Birmingham Association of Students 
of the Institution of Civil Engineers was held on Thurs- 
day evening at the Midland Institute, the President, 
Mr. J. Edward Willcox, A.M.I.C.K., being in the chair. 
A paper was read by Mr. H. Hyatt on the ‘‘ Testing and 
Manufacture of Portland Cement,” which was followed 
by an interesting discussion. 


At a meeting of the University College Engineering 
Society, held on Tuesday, December 8, Mr. F. A. Lart 
read a paper on ‘‘ Automatic Brakes.” The paper dwelt 
with the Westinghouse and vacuum brakes only, and 
was followed by a discussion. The next meeting of the 
society will be held on January 12, when Mr. T. C. 
Roberts will read a paper on ‘‘ Marine Engine Perform- 
ances,” 


The Alexandra (Newport) and South Wales Docks and 
Railway Company have given notice in their Bill, which 
will come before Parliament in the ensuing session, that 
they intend to apply for the insertion of a special pro- 
vision for relieving the company from liability from 
losses, damages, and expenses caused to or incurred by 
merchants, shippers, owners of vessels, and other persons, 
by reason of delays or interruptions of labour at the 
docks and works of the company in consequence of com- 
binations or strikes on the part of persons whether or not 
in the employment of the company. 


The Royal Commission for the Chicago Exhibition are 
anxious to make a typical collection of economic British 
minerals for exhibition at Chicago, and through their 
secretary has addressed a request to the owners of metal- 
liferous mines of Great Britain asking them to supply 
specimens. The specimens required are not ones of 
special value or rarity, but samples of ordinary ores, so 





that the collection may be representative of the mineral 
resources of the country. Mr. B. H. Brough, of the 
Royal College of Science, South Kensington, has under- 
taken to classify and arrange the collection, and any speci- 
mens our readers may be prepared to supply, should be 
forwarded to him. 


The graduates of the North-East Coast Institution of 
Engineers and Shipbuilders held their third meeting of 
the session on the Bed inst. There was a crowded attend- 
ance of members to hear a paper read by Mr. J. King on 
‘The Propulsion of Paddle Steamers.” The various dia- 

ams were shown with the aid of the oxyhydrogen 
antern, an innovation that bids fair to prove a huge 
success, and will be continued at all future meetings. 
The President of the Institution (Mr. Wigham Richard- 
son), who takes a practical interest in this section, was 
present. The discussion which followed was ultimately 
adjourned. On Saturday, December 19, the graduates 
visit the Victoria Works of Messrs. Clarke, Chapman, 
and Co., Gateshead. 


Under the revaluation of the Swansea Union which 
has been in progress for a considerable period, several 
appeals have arisen and been carried to the quarter 
sessions of Glamorganshire. One of these appeals, that 
of the Atlantic Patent Fuel Company, was by agree- 
ment referred to the arbitration of Mr. Samuel Green, 

.S.1., of London, and involved the question which has 
given rise to so much heart-burning, viz., the correct 
method of dealing with machinery for rating purposes. 
The arbitrator having held several sittings at which Mr. 
Eve appeared for the Union and Mr. Humphreys Davies, 
surveyor to the National Association of Machinery Users, 
for the appellants, has now made his award, reducing the 
assessment from 1756/. to 1412/., and ordering the costs of 
the arbitration to be paid by the Assessment Committee 
and overseers. 


The Board of Trade has undertaken to appoint a com- 
mittee to consider what the standard of light for testing 
the gas supply of London should be, the present candle 
standard having been found to be very untrustworthy. 
The appointment of the committee, which will be com- 
ed of scientific men, has been delayed because the 
Board of Trade and the London County Council have no 
fund available for paying the expense of a committee, 
while the London gas companies refused to undertake 
the cost. The South Metropolitan Gas Company, of 
which Mr. G. Livesey is chairman, have now undertaken 
to pay the whole of the expenses, and the committee will 
very shortly be formed. It will consist of two members 
nominated by the County Council, one by the City Cor- 
poration, three by the London gas companies, together 
with the three gas referees, and two independent 
scientific men. Dr. E. Frankland, F.R.S., and Mr. 
Dibdin, the Council’s chemist, will represent the London 
County Council. Pending the report of this committee, 
the Council has deferred action in the direction of ob- 
taining legislation for a more exact standard of light. 


In the course of the debate on the Navy Estimates in 
the French Chamber last Tuesday, the Minister of 
Marine said: ‘‘ The last four years have m a favour- 
able period for the reasonable and continuous develop- 
ment of our naval strength. The work of building new 
ships continues with unabated activity. The naval pro- 
gramme provides that within ten years 81 vessels shall be 
built, including six ironclads and 50 swift cruisers. In 
the matter of speed we are making up for the time lost 
since 1885, and the scale will soon be turned in our favour. 
Next year we shall have over 200 torpedo boats. France 
is the only nation which has solved the problem of sub- 
marine navigation, and next year the country will possess 
one submarine torpedo boat which will give results that 
up to the present have not been attained in any country. 
M. Goubet, the inventor of the new submarine boat, has 
received every support from the Government. Since 
1889 the Naval Armament Department has elaborated 
several new types of quick-firing guns, and the Govern- 
ment has also purchased two guns in England. Models 
have been constructed and experiments have m made, 
It is, therefore, to be confidently expected that the new 
quick-firing guns will be superior to anything achieved 
up to the present. By next year we shall have 250 quick- 
firing guns of the new pattern. The manufacture of tor- 
pedoes is also being rapidly proceeded with.” 


The Board of Trade will shortly have under its conside- 
ration upwards of thirteen applications from local bodies 
in London and from private companies for powers to 
light with the electric fight various districts within the 
metropolis, set out in the deposited plans. Of these 
thirteen applications, five are from the local authorities 
to light areas within the limits of their jurisdiction. 


These authorities are the Vestry of St. Leonard, Shore-" 


ditch, the Board of Works for the Whitechapel district, 
the Vestry of Lambeth, the Local Board of Finchley, and 
the Vestry of St. John, Hampstead. The remaining 
eight applications are from private companies. The 
County of London Electric Light Company ask for two 
provisional orders for power to light, in the south of 
London, the parishes of Lambeth, St. George-the-Martyr, 
Southwark, and the district of the Wandsworth Board 
of Works; and in the north of London, the parishes of 
St. Mary, Islington, St. James and St. John, Clerken- 
well, St. Luke’s, Old-street, and the district of the Hol- 
born Board of Works. The Camberwell and Islington 
Electric Light Company also apply for two provisional 
orders to light, on the south side of London, the districts 
of St. Olave and St. Saviour’s, Southwark, and the 
parishes of St. George-the-Martyr, Newington, and Lam- 
beth ; and, on the northern side of London, the parish of 
St. Luke, Middlesex, and the parish of Clerkenwell. The 
Putney and Hammersmith Electric Light and Power 
Company also make application for two provisional orders 


to empower them to light the whole of Hammersmith, 
Fulham, Batte and the district of the Wandsworth 

of Works. The only other applications are from 
the East London Electric Supply Company for power to 
light the district of the Hackney Board of Works, and 
from a private firm for power to supply electric light 
within the parish of St. sag Islington. 


The Compte Rendu Mensuel de la Société de l’Indus- 
trie Minerale “~ the results of a number of experi- 
ments made at St. Elroy, Auvergne, to determine the effect 
of various preservatives on wood. Seven woods were 
selected for the purpose of the experiments, viz.: oak 35 
years old, oak 27 years old; fir, pine, birch, beech, and 
poplar. The tests were made on 52 discs, each } in. 
thick. Two disc of each wood were kept dry above 
—. and the remainder were suspended in a cage in a 

amp mine, having a temperature of about 75 deg. Fahr. 
Two specimens of each wood were untreated in any way, 
whilst the others were protected by some one of the 
following substances : Solution of sulphate of iron, solu- 
tion of sulphate of copper, solution of chloride of zine, 
creosote, oil paint, or tar. The specimens were examined 
at various periods from 6 months to 84 years. The 
unprotected specimens were all destroyed in from 24 to 
34 years, the order of durability being about as follows : 
Beech, oak No 1, poplar, oak No. 2, birch, fir, pine. The 
preservative effects of the different substances was found 
to be as follows, the life of the unprotected specimen 
being taken as unity. 
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The very low value assigned to creosote is remarkable, 
and throws doubt on the correctness of the experiments. 


Some important changes have been made in the scheme 
for extending the Manchester, Sheffield, and Lincoln- 
shire Railway Company’s system to London. An inspec- 
tion of the plans to be laid before Parliament in the 
coming session reveals that the most important of these 
changes have reference to the London terminus, which, 
instead of being placed on the somewhat awkward site 
offered by L caw pa om is to be brought forward to 
the Marylebone-road, and will thus front the same great 
thoroughfare as Euston, St. Pancras, and King’s-cross. 
Two new branch lines are proposed from the main line 
into the passenger station. One of these is to run out on 
the west, near North-bank, and, crossing Grove-road, is 
to terminate near Carlisle-street, in which neighbourhood 
a large area of property has been scheduled for a coal 
depot. The ha branch, commencing also on the 
western side, near the Alpha-road, is intended, agen 
by an easy downhill gradient, to form a junction with 
the Metropolitan Rebeey under the Marylebone-road. 
In carrying out these works the company will of necessity 
be compelled to close up certain streets and roads, in 
exchange for which they pro to construct two new 
streets, giving access over the area affected. One of 
these, according to the plans, runs from Lisson-grove to 
Park-road, the other runs into the Marylebone-road near 
Harewood-street and parallel with the new station. The 
arrangements as to the taking of property in St. John’s- 
wood for the purposes of a goods station remain as they 
were last session. Certain alterations have also been 
made in the country route, which will, it is believed, 
leave the scheme practically unopposed so far as the 
extra-metropolitan part of it is concerned, unless it should 
be found impossible to come to terms over the agreement 
with the Great Northern Company. Negotiations on 
this subject are now going on. 





Tue ‘‘MrantonomMou.”—The American iron monitor 
Miantonomoh will shortly make her first cruise. She 
was originally built of oak. She was 257 ft. long, 53 ft. 
broad, and drew 15 ft. 44 in. Her armour, which was 
of iron, was bolted on over her hull. In 1872 she was 
rebuilt of iron, together with the Amphitrite, Terror, and 
Monadnock, and placed in commission for a second time. 
In 1883 she was brought again to the Brooklyn Navy 
Yard, and has remained there ever since, nearly all the 
time in repair or alteration. The monitor has now 12} in. 
of blended steel and iron on her sides and two Coles 
turrets, each holding two 10-in. modern rifles. Her 
length is 2594 ft., and her beam 554 ft. The 10-in. rifles 
in her turrets throw solid steel projectiles weighing 500 Ib. 
each, with an effective fighting range of seven miles. 


Sourn Arrican Rartways.—Railway works connecting 
Middleburg-Road with Burghersdorf are being pushed 
on with rapidity, and it is confidently anticipated 
by the engineer in charge that the line will be opened 
for traffic on New Year’s Day. The total length of 
the line is 82 miles, and the rails are laid now as far 
as Steynsburg, a distance of 49 miles. The most difficult 

art of the work, which included a cutting on the Steyns- 

urg section, has been accomplished, the remainder of 
eles into Burghersdorf being comparatively easy. The 
estimated cost of the line is 500,000/., and so far the work 
has been carried out at a cost considerably within the 
estimate. The entire line is in charge of Mr. Grant- 
Dalton, C.E. When it is completed it will form a much 
needed connection between the eastern and midland 





systems of South Africa. 
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VERTICAL CYLINDER BORING MACHINE. 
CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO., ENGINEERS, JOHNSTONE, NEAR GLASGOW. 


(For Description, see Page 689.) 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINERRS.—Ordinary meeting, Tuesday, 
December 15th, at 8p.m. Paper to be further discussed: ‘* The 
Sale of Water by Meter in Berlin,” by Mr. Henry Gill, M. Inst. UE. 
—Students’ meeting, Friday, December 11th, at 7.30 p.m. Paper 
to be read: ‘‘ Meters for Recording the Consumption of Electrical 
Energy,” by Mr. C. H. Wordingham, A.K.C., Stud. Inst. C.E. Mr. 
W. H. Preece, F.R.S., Member of Council, in the chair.—Students’ 
visit, Wednesday, December 16th, at 2 p.m., to the stations of the 
Westminster Electric Supply Corporation, 11, Millbank-street, 
and Eccleston-place, S.W. 

CuemicaL Soctety.—Thursday, December 17th, at 8 p.m. “ The 
Composition of Cooked Vegetables,” by Miss K. Williams. ‘‘On 
some Metallic Hydrosulphides,” by Mr. S. E. Linder and Mr. H. 
Picton. ‘On the Physical Constitution of some Solutions of 
Insoluble Sulphides,” by Mr. Harold Picton. ‘‘Solutions and 
Pseudo Solution,” by Mr. H. Picton and Mr. S. E. Linder, ‘‘ The 
Change Proceeding in Acidified Solutions of Sodium Theosulphate 
when the Products are Retained within the System,” and ‘ The 
Actions of Sulphurous Acid on Flowers of Sulphur,” by Dr. A. 
Colefax. ‘‘The A and B Modifications of Chlorobenzene Hexa- 
chloride,” by Dr. Matthews. ‘‘Camphrones, a Product of the 
Action of Dehydrating Agents on Camphor,” by Drs. Armstrong 
and Kipping. ‘‘Studies on the Dibromo-Naphthalenes,” by Dr. 
Armstrong and Mr. Rossiter. 

Roya MErEoROLOGIcAL Socrery.—Wednesday, the 16th instant, 
at 25, Great George-street, Westminster, at 7 p.m., the following 
papers will be re ** Report on the Thunderstorms of 1888 and 
1889,” by Mr. William Marriott, F.R. Met. Soc. ‘*On the Pre- 
valence of Fog in London during the Twenty Years, 1871-1890,” 
by Mr. Frederick J. Brodie, F.R. Met. Soc. 

PuysicaL Society.—December 18th. ‘‘On Interference with 
Alternating Currents,” by Mr. H. Kilgour. 

Society oF Arts.—Monday, December 14th, at 8 p.m. Cantor 
Lectures: ‘‘ The Pigments and Vehicles of the Old Masters,” by A. 
P. Laurie, M.A. Lecture III.: ‘The Mediums Used by the Old 
Masters, in Tempera and Oil-Painting. The Preparation of the 
Oils and Varnishes, and the Properties of the Same.” Wednesday, 
December 16th, at 8 p.m. Fifth ordinary meeting. ‘‘ Typological 
Museums, as Exemplified by the Pitt Rivers Museum, at Oxford,” 
by General Pitt Rivers. Professor Flower, C.B., director of the 
Natural History Museum, will preside. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Wednesday, December 16th, at 7.30 p.m., in the Lecture Hall of 
the Literary and Philosophical Society, Newcastle-upon-Tyne. 
Mr. E. F. Wailes will reply to the discussion on his paper on 
‘*Proposed Improvements in the Construction of the Bottoms of 
Ships and Steamers.” Mr. J. F. Walliker will reply to the discus- 
sion on his paper on ‘‘ Pumping Arrangements, &c., for Steam 
Vessels.” Discussion on Mr. J. Jermings Campbell’s paper on 
**Engines for Ships of War.” Paper on ‘‘ Tonnage Measurement,” 
by Mr. M. C. James. 

SoutH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WoRKS 
MANAGERS.—Saturday next, the 19th instant, at the Institute, 
Dudley, when a discussion on ‘‘ Puddling, with Special Reference 
to Composition and Yield,” will be opened by Mr. Thos. Turner 
(vice-president), with a paper on ‘“‘The Theory of the Puddling 
Process.” Chair to be taken at 7 p.m. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday evening, Decem- 
ber 14th, at 7.30 precisely, in the Hall of the Literary and Philoso- 
phical Society, Corporation-road, Middlesbrough. Paper on the 
: — Puddling and Heating Furnace,” by Mr. Joseph Langer, 

eeds. 

Tue Junior ENGINEERING Soctety.—Friday, December 18th, at 

p.m. Paper, ‘‘Engineering Practice in the Cleveland and 
North-East Coast Districts,” by Mr. Sydney H. Wells, Wh. Sc., 
Stud. Inst. C.E. 

INSTITUTE OF MARINE ENGINEERS. —Friday, December 11th, Con- 
versazione in the Town Hall, Stratford, E., at 6 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS. — Saturday, December 
12th, in the Masonic-room, Grand Hotel, Aytoun-street, annual 
meeting, at 7 p.m. 
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THE REMUNERATION OF CAPITAL 
AND LABOUR. 

A vERY objectionable feature of all discussions on 
labour problems is extreme indefiniteness. Gene- 
ralities are favoured by all sides in the popular 
conflict, and in the case of the political economist 
and such as desire to consider difficult questions 
conscientiously, there is an absence of positive in- 
formation on some points which makes it difficult 
to do other than generalise. Hitherto all has 
has been vagueness regarding the relative remune- 
ration of capital and labour, and probably had 
more decided information been obtainable when 
disputes arose, these would have been of shorter 
But so long as the agitator could gene- 
rate discontent by uttering vapourings as to exces- 
sive profits and the grinding capitalist, the men 
fought. For this reason many will welcome a 
report compiled by Mr. T. H. Elliot, and just 
issued from the Board of Trade, giving information, 
gleaned from various sources, of the proportions 
of raw material, wages, other expenses, and profits 
realised by the sale of products. The information 
is got principally from the reports of limited com- 


99| panies, supplemented by official returns by em- 
99 | ployers, who have everything to gain by the pub- 


lishing of authentic information. Such informa- 
tion, however, is only of value as showing results 
in representative cases, and cannot be taken as 
bases for positive decisions, without reference to 
circumstances. In fact the economies of labour 
can never be elevated to a science regulated by 
specific laws, for varying conditions must operate 
against definiteness. But correct information is 
desirable because it is suggestive, and may help to 





solve complex problems. The information cannot 
be made thoroughly complete, nor can it be easily 
tabulated, unless of course the supplying of returns 
was made imperative by law. But with reports 
from authentic sources, and applying the prin- 
ciple of averages, it is possible to arrive at some 
estimate of the situation. 

We have tabulated some average results which 
afford an idea of the general position. Varying 
conditions cause differences in the average pro- 
portions of the sum expended in wages in making a 
product or in earning asum of money. In one trade 
a very much greater quantity of machinery may 
assist labour than in another, so that manual work 
does not take the same proportion of the revenue. 
Another point is that the results are for one year 
and the fluctuations are not, therefore, reckoned, 
and these, it should be noted, are great. The 
general tendency has been in favour of the work- 
man, who is getting higher wages than was the case 
but a few yearsago. Attention, too, is directed to 
the different proportions which profits, or losses, 
and wages take when one year is compared with 
another, and in some cases the limits within which 
wages fluctuate, are necessarily much narrower 
than is the case with profits or losses, while special 
circumstances and conditions existing in particular 
industries, unknown, perhaps, outside their limits, 
may easily render the conclusions arrived at, on the 
results of a single year’s working, more or less un- 
safe for general use, 


Remuneration of Capital in Representative Works, 1889-90, 














TotalEepes. Ae sage Per Cent. 
diture Paid |°f Wages to} of Profit 
to Labour. Profit. to Capital. 
Shipbuilding works .. es 34 7.4 tol 7.8 
Marine engineering .. oe 81.3 , re 10.7 
Electrical engineering # 27.9 7 ot 9.3 
Government _shipbuildin 
yards .. aa ae Re 87.3 _ 
Government repairing work 51.0 _— -- 
Finished steel .. ee ‘ ai 3.80,, 1 10.1 
pa iron .. ae ee ee 1.51,, 1 10.8 
Railway working .. jon 60.6 | 4} 
Tramway ,, ee ee 41.3 1.31,, 1 5.22 
Coal mining .. ‘e ‘ 55 4.6 ,,1 - 
Dock and harbours . * 61 3.85 ,, 1 -- 
Canals (excluding railway 
owned) aa oa pes 45.3 £3. ...3 2.44 
Massachusetts* oe es 27.64 2.14,, 1 4,83 











Farmers, according to the report, get 10 to 15 per cent. of the 
aggregate receipts, and employers in textile trades 12 per cent, 
* See ENGINEERING, page 423 ante. 


We take first the industries of shipbuilding and 
engineering as carried on in private works, and here 
Mr. Elliot has derived his information from the 
general manager of Palmer’s Shipbuilding Com- 
pany, so that not only are the results given 
authentic, but they may be taken as fairly repre- 
sentative, as the work carried on is varied, and the 
conditions of the labour market are as pronounced 
in the Tyne district as anywhere. Four vessels, 
two built in 1889 and two in 1890, having a gross 
deadweight of 18,312 tons, cost 104,580/. for hulls. 
Thevessel built in 1889 cost 51. 5s. 6d. and 51. 0s. 6d. 

er ton deadweight, against 6/.4s. for the vessel built 
in 1890, but this difference may have been due to 
superiority in one or more respects, for the propor- 
tion of the total paid to labour does not show any 
decided variation. The mean is 34 per cent., but 
in the case of the larger of the vessels, 6735 tons, 
for which the cost was 41,146/., the percentage was 
32.83 percent. In this large vessel there were 2294 
tons of iron used ; the labour involved in working it, 
cost 41. 4s. per ton ; in other cases it varied from 
3l. 18s. 7d. to 41. 148. The result would seem to 
indicate that the larger the vessel, the less labour is 
involved, because the wages paid on a 6000-ton 
vessel must be proportionately the same as that 
on a 3000-ton vessel. However, it would be a 
mistake to make a positive deduction from 
an exceptional case. Taking now the machinery 
for these four vessels, which aggregated 6315 
indicated horse-power, we find the cost put at 
44,0341. The weight without water was equal 
to about 5 indicated horse-power per ton, and 
labour got from 91. 12s. to 12/. 4s. per ton weight. 
The engines cost 7/. per indicated horse-power, 
and labour absorbed on an average 31.3 per cent. 
of the total cost. The variation in this case is 
greater than in ships, which is not at all surprising 
in view of the many different and intricate parts 
involving painstaking labour. The variation is 
between 30.29 and 33.06 per cent. Taking the 
steamers and engines together we find that the total 
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cost was 148,6141., or about 81. 2s. per ton of ship, and 
that labour got 33.2 per cent. of the total cost. With 
regard to the relation of wages to profit, the accounts 
of four companies are analysed in conjunction with 
information specially supplied, and we find that in 
shipbuilding for each ll. profit paid, 71. 8s. goes to 
labour, and that the profit was equal to 7.8 per 
cent. of the capital invested. It is not stated 
whether the profit is exclusive of depreciation, but 
if it is the return to capital, especially for 1889, 
when trade was so plentiful, is certainly not great. 
It would be interesting to have had averages, for 
with such a year as 1886 included, the mean would 
be materially reduced, and we very much question if 
the return to labour would have been so largely 
affected. A great difference is noticed in connec- 
tion with marine engineering where labour only 
gets 2l. for each 11. paid to capital, and the capitalist 
has 10.7 per cent. on the money invested. This 
may seem extraordinary, especially when compared 
with shipbuilding, but it should be borne in mind 
that in engineering a much greater proportion of 
the work is done by mechanical means than in 
shipbuilding ; the number of machines is greater, 
and their extreme fineness also largely increases the 
cost, so that the capital involved is larger in pro- 
mapas to the output, and the amount required to 

2 set aside for depreciation greater. The ratio of 
2l. for labour to 1. capital is not at all beside the 
mark, nor is the return to capital too large for a 
year of prosperity. 

Statistics are given from the dockyard expense 
account which are interesting when placed along- 
side those of private establishments. The total 
expenditure accounted for is nearly 24 millions, 
paid in shipbuilding and ship repairing. At the 
outset it may be said that 40.8 per cent. of this 
total goes to labour, as against 34 per cent., paid in 
private shipbuilding yards; but many of our 
readers do not require to be reminded that repair- 
ing work is more profitable to workmen and master 
alike than building, for it is paid according to 
‘*time and stuff,” so that when we take the per- 
centage in the Government yards for new work we 
find that it compares favourably with the return to 
labour in building new ships at Palmer’s. It is 
really 37.3 per cent. against 34 per cent., and the 
difference is probably accounted for by that desire 
to conserve energy which characterises the adminis- 
tration of all Government works. For material 
41.1 per cent. is paid. In electrical engineering, 
labour gets .7 to 1 of profit ; but the return to capital 
is 9.3 per cent. These are the general results of 
two electrical engineering companies. In one case 
the expenditure is made up as follows: 18.2 
per cent. to wages, 72.1 per cent. to cost of 
»roduction and other charges, and 9.7 per cent. to 
Sent office and other expenses. The cost of pro- 
duction includes raw material, and as copper and 
other metals used in electrical appliances are very 
costly, the high ratio is not surprising ; with this 
company the profit is equal to 13.9 per cent. the 
receipts. 

In regard to the iron and steel industries the 
report gives the payments to labour in the various 
processes in manufacture from the mining of the ore 
to the finished product. In arriving at this result 
the compiler has taken the production from official 
returns, the average market price gives him the 
total value, and labour and miscellaneous charges 
he deduces from the testimony of witnesses before 
Parliamentary Committees on Mining Royalties and 
Trades Depression. From the mines in the 
kingdom there were produced in 1889, 14,546,000 
tons of ironstone and ores. For hard ore the ratio 
of the cost of labour to the selling price was, 
according to one authority, 50 to 30 per cent. the 
selling price at the mines; soft ore 30 to 18 per 
cent., and average ore 40 to 24 per cent., but 
another statistician gives it at from 44 to 29 
per cent., and Mr. Elliot strikes an average of 
35 per cent. In the production of pig iron, of 
which 8} million tons were made, there were 
used 19.68 million tons of ironstone and ore, 
and 16.76 million tons of coal. The value, ac- 
cording to the average market prices of the year, 
was 20.39 millions sterling, of which the compiler of 
the report estimates 8 millions went for ore, 4.19 
millions for coal, and 2.15 millions for miscellaneous 
charges, leaving a balance of slightly over 6 mil- 
lions for wages and profit. To arrive at some esti- 


mate as to how this latter was to be apportioned he 
made an examination of the accounts of seven iron 
and steel works and seven colliery and iron works. 
In the former the average proportion of wages to 





profit was as 3.91 to 1, while the profit on capital 
was 5.59 per cent. In the collieries and iron 
works labour got 3.291. to each pound of profit, and 
the return to capital was 8.57 per cent. The mean 
of the fourteen was, therefore, 3 65 to 1 of profit, 
and thedividend 6.53 per cent. Mr. Elliot thinks, 
therefore, that 59.8 per cent. of the cost of produc- 
ing pig iron is absorbed in material, 10.5 per 
cent. in miscellaneous charges, 23.3 per cent. 
for labour, and 6.4 percent. is left as profit. 

The return of one company manufacturing steel 
rails, sleepers, &c., shows that of the expenditure 
15.8 per cent. goes in wages, 81.2 per cent. in raw 
material, and 3 per cent. in trade charges, 1.7 per 
cent. of the receipts being secured as a balance of 
profit. Of the value of iron ore 60 per cent. goes 
in wages, and of coal 55 to 60 per cent. for wages in 
mining. The conversion of the two to pig iron 
involves an outlay in wages of nearly 25 per cent. 
of the price of the pig iron, and the finished steel 
is obtained from the pig at a cost in wages of 
another 15 per cent. For these items, and there 
are, of course, many other smaller ones not sepa- 
rately specified, the payment of wages would absorb 
nearly 50 per cent. of the value of finished steel. 
As to the profit made it is found on analysing the 
accounts of four companies, that in ironworks 
labour got 1.51 to 1 of profit, and in steelwork 
3.80 to 1, the return to capital being 10.8 and 
10.1 per cent. respectively. 

Mr. Elliot has skilfully moulded the rail- 
way companies’ accounts with the view of arriving 
at a fair approximation of the amount paid 
for labour and its relation to the receipts 
and expenditure ; but it is scarcely necessary 
to enter into details as to the method of 
arriving at the results. Of a total expenditure 
of 36} millions, four items, amounting in the aggre- 
gate to 22 millions, or 60.6 per cent., are, to a very 
great extent made up of direct expenditure for 
wages. The cost of materials was 26.9 per cent. 
of the total representing, a large indirect payment 
for wages. Capital got about 32 millions, being 
£1 for each 1.9s. paid to labour. But it was only 
44 per cent. on the sum invested. For other points 
regarding the working of British railways we refer 
the reader to our previous articles on the subject 
(see pages 303 and 331 ante). As to tramways the 
basis for deductions is the Parliamentary return 
of 1889, which shows an expenditure of 2} millions 
in earning barely 3 millions, so that the return to 
capital was 713,543, equal to 5.22 per cent. Ofthe 
total receipts 29.9 were absorbed for animal power, 
3.1 for locomotive power, 20 per cent. for traftic 
expenses, 4.9 per cent. for maintenance of way and 
works, 8.4 per cent. for repairs and renewals of 
plant, and 9.8 per cent. for other expenditures. 
Difficulties arose in apportioning the amounts paid 
to labour under the different items; but thirty- 
four of the leading companies submitted details, 
showing that on the average 31.4 per cent. of the 
receipts were paid, animal power 39.4 per cent., 
and material 19.3 per cent. The balance of profit 
is equal to 23.9 per cent. of the receipts. 

Regarding coal mining one must write warily, for 
in this industry more than any other, there are 
conflicts as to wages. Reports from numerous 
centres have been got, and the little variations 
noticed are probably due to the different degrees of 
hardness requiring more labour in winning. Be- 
sides, there are violent fluctuations due to times of 
prosperity and depression. In one case the wages 
were 54.2 per cent. of the expenditure in 1889-90, 
and 52.1 per cent. last year, while the return to 
capital dropped from 11.1 per cent. of the revenue 
to 3.3 per cent. In another case the wages one 
year were 51.1 per cent. of the expenditure, and 
in the past year 53.3 per cent. As to the net 
result there was in 1889-90 a loss of 7135l., and 
last year a profit of 4631. In other words, in the 
case of the first-named colliery labour in one year 
is paid in the ratio of 15.46 to one of profit in one 
year, and 4.34 to one in the succeeding year. 
Indeed one of the distinct morals of the report is that 
thereare less violent fluctuations in the remuneration 
of labour than of capital. Itis probable, too, that 
any dulness in trade affects the capitalist in a more 

ronounced way than an improvement, for in the 

ormer case reductions in wages do not follow so 
readily as do increases in the latter instance. This 
point may be said to affect all trades, but especially 
coal mining, and it is this consideration which 
makes the principle of the sliding scale so equitable. 
An examination of the results from various mines 
suggests that the 56 millions sterling got for the pro- 





duction of 177 million tons of coal in 1889 was 
apportioned thus—55 per cent. to wages, 8 per cent. 
to royalties, 25 per cent. for other charges, leaving 
12 per cent. of the revenue as profit. There is no 
data as to the amount of capital involved, and it is 
impossible to indicate what proportion the 6} 
millions sterling disbursed in profits bears to the 
total capital. 

Recent difficulties with dock labourers invests 
the figures relative to harbours and docks with a 
special interest, and distinct evidence is afforded 
of the very slight basis for the arguments used by 
the labourers regarding deficient wages, for the pro- 
portion of wages to gross earnings and to aggregate 
expenditure ranges high, while the divisable profit 
is very small. Miners who have often more trying 
work than the dock labourer, in respect that his 
work is carried on under most disadvantageous con- 
ditions and ata greater risk to life, has not the same 
wages proportionately speaking. Of the expenditure 
of the London and India Docks, 63 per cent. in 1890 
went in wages, 21.7 per cent. on other charges, the 
profit being 2.65 per cent. of capital. Very similar 
results are published in connection with the Mill- 
wall Dock Company, 68.5 per cent. of the expendi- 
ture going in wages, while profit is 4.25 per cent. of 
capital. In the case of three other large concerns 
the percentages of wages to expenditure are 55.5, 
50.8, and 67 respectively, so that the mean of the 
five is 61 against 55 in the case of the miner. At 
Southampton, where also there have been difti- 
culties, the services in which wages are the principal 
element constitute 72.7 per cent. of the expenditure, 
and the return to capital is 3.21 per cent. At 
Ramsgate, where the conditions differ, wages 
make 45.6 per cent. of the expenditure. The 
expenses in the case of the Ramsgate Harbour 
are 64.5 per cent. of the receipts—in London they 
are about 80 per cent.—but the Ramsgate Com- 
pany manage a canal by paying only 17.9 per cent. 
of the receipts. This is a good result. Inthe case 
of the Regent’s Canal it is 34.7 per cent. Through- 
out England the mean is 59.82, in Scotland there 
is a loss, and in Ireland 80.05 per cent. of the 
receipts are required for expenses. The mean 
for the kingdom is 64.42. In the case of a repre- 
sentative company the wages amount to 45.2 per 
cent. of the total, and on this computation labour 
may be said to get 1.2 to 1 for capital, and while 
some of the companies do well the mean result is 
only a dividend of 2.44 per cent. 

The general conclusions arrived at as regards 
shipping are that there has been, in ten years, an 
increase of 25 per cent. to tonnage, equivalent to an 
increased earning power of 40 per cent. owing to 
the larger number of steam tonnage. But the 
actual gain in receipts is but 5 per cent. Wages 
have risen at least 15 per cent. (see ENGINEERING, 
page 101 ante), and the numbers employed by 
about 10 per cent., so that 12 millions sterling are 
now paid in wages, as against 94 millions ten years 
ago. Now 16.7 percent. of the earnings are devoted 
to wages, against 14 per cent. ten years ago. The 
expenses of several of our large companies bear a 
proportion of 90 to 95 per cent. of the receipts. 

Details are given of several other industries, in- 
cluding cotton and other textile trades, agricul- 
ture, brewing, &c. ; but, suggestive as are the facts 
adduced, no general conclusion can be arrived at. 
Altogether the report is, as may be gathered from 
what we have written, an exceedingly interesting 
one, and cannot but assist in the consideration of 
the very difficult questions associated with our in- 
dustrial system, and which are sure to demand 
more attention in the future even than in the past. 
The knowledge we possess with regard to industrial 
production and the proportions and mode in which 
it is built up, is by no means too adequate, and any 
details which will supplement it must be welcomed 
by all parties. 





THE SMITHFIELD CLUB SHOW. 

Eacu year, on the approach of Christmas, the 
Smithfield Club Show claims notice in our columns, 
and year by year the account grows briefer. It is 
not that the Show decreases in size or importance, 
or that the makers of agricultural machinery relax 
their efforts to meet the wants and attract the 
attention of their customers. On the contrary, the 
exhibition of machinery at Islington is as large as 
usual, while its quality is such as to render its in- 
spection a genuine pleasure to the mechanic. In 
this branch of manufacture, at any rate, England 
maintains her supremacy, and can fearlessly chal- 
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lenge comparison with the world. The material, 
design, and workmanship of the engines and imple- 
ments now on view are of the very best, and it is 
difficult to see in what direction further improve- 
ment will be made. Unfortunately it scarcely falls 
within our province to indulge in panegyric. Plea- 
sant as the task would be to us to praise the many 
capital designs and the splendid workmanship, it 
would grow irksome to our readers to peruse re- 
peated paragraphs of laudations, as we dwelt upon 
the merits of each successive exhibitor. In dealing 
with a show of this kind the function of a journal 
such as ENGINEERING is to chronicle the novelties 
which are shown and the changes that have been 
made during the year, rather than to congratulate 
manufacturers on the fact that extended experience 
has not shown the necessity of any modification in 
their designs. 
ENGINES. 

Following our usual custom we will first refer to 
the engines. Messrs. Clayton and Shuttleworth, 
of Lincoln, show this year a new pattern of long- 
stroke horizontal engine. It is of 10 horse-power, 
and is fitted with a Tyrrel governor actuating an 
automatic expansion gear. It is designed to be 
worked either with a condenser or without, and to 
this end has a diverting valve by which the exhaust 
can be turned either to the atmosphere or to the 
condenser. This is a plain flat valve, and is put 
over by a lever working over a quadrant, at either 
end of which it can be secured. The engine has 
that splendid finish for which the firm are famous. 
They also show a 6 horse-power traction engine, 
which has been lately got out. The engine is car- 
ried on a wrought-iron frame independent of the 
boiler; the footplate is open at the back, with 
bunkers at each side, and is supported elastically 
to reduce the vibration to which the driver is sub- 
jected. The engine is attractively painted in light 
colours, which we fear would suffer rapid deteriora- 
tion in every-day work. Messrs. John Fowler and 
Co., of Leeds, have commenced to fit their engines, 
which work with high-pressure steam, with a reliev- 
ing valve on the back of the expansion slide. To 
render this possible the valve is made hollow, and 
is fitted with numerous ports corresponding to 
similar ports in the slide valve. The back of the 
expansion valve works against two stationary con- 
centric rings, one within the other, carried by the 
valve chest cover. The method by which these 
rings are rendered steam-tight cannot be made 
intelligible without drawings, but we hope to pub- 
lish them in an early issue. 

Messrs. Robey and Co., of Lincoln, as usual 
occupy the corner of the hall with a large display. 
We noticed ona portable engine a new design of 
stop valve which is bolted to the boiler indepen- 
dently of the cylinders, thus allowing the joint to 
be made readily and with certainty. In the oppo- 
site corner there appears an old firm with a new 
name; Messrs. Gibbons and Robinson, of Wantage, 
have become Messrs. Robinson and Auden. They 
show a neat vertical engine designed for electric 
lighting. It has acylinder 6 in. in diameter by 9 in. 
stroke, and runs at 180 revolutions. The guides 
are adjustable, which is unusual in an engine of this 
size, while the regulation is effected by a well- 
designed four-ball governor. They also show a 
new pattern of horizontal engine, together with 
their usual traction engines. Messrs. Ruston, 
Proctor, and Co., Limited, of Lincoln, have ex- 
tended to all their portable engines the method of 
construction we noticed at Doncaster. The cylin- 
ders and crankshaft bearings are all bolted to steel 
brackets riveted to the boiler, and all other fittings 
are bolted to planed brackets and seatings. In 
erecting the engine the only steam joint to be made 
with the boiler is that below the stop-valve fitting. 
The same firm also show a vertical 6 horse-power 
engine designed for electric lighting purposes. It 
has a cylinder 6? in. in diameter by 5 in. stroke, 
and runs at 250 revolutions. 

A new spring wheel for a traction engine is 
shown by Mr. G. T. Link, of Staplehurst, Kent. 
The rim is trough-shaped, the ends of the spokes 
projecting into the open side of it. They do not, 
however, take any bearing on the rim, the weight 
being borne by helical springs, of which there are 
two connected to each spoke. Each spring stands 
at an angle of about 45 deg. with the spoke, and is 
pivoted at its other end tothe rim. Thus the entire 
weight of the engine is borne elastically. 

Mr. T. W. Baker, of 25, Wormwood-street, 
shows an automatic expansion apparatus con- 
structed by Mr. Gustav Maack, of Cologne-Ehren- 





feld, Germany. It is of that type which cuts the 
steam off at each stroke on its way to the valve chest, 
and can therefore be applied to existing engines 
with very little alteration. A bridle rod, connected 
to the eccentric-rod of the engine, rocks a spindle 
on which is a two-armed lever. At each end of 
this lever is a pawl which engages with a catch- 
block on the vertical spindle of an equilibrium 
valve. When the lever is rocked in either direction 
the valve is raised ; at a certain point of the stroke 
a tail-piece on the ratchet encounters an incline on 
the governor spindle, and is forced back, tripping 
the pawl and allowing the valve to drop suddenly. 
Its fall is accelerated by springs, while the shock is 
reduced by means of a dash-pot. The governor is 
mounted directly over the valve spindle, and is very 
sensitive. We hope to illustrate this apparatus in 
an early issue. 

. Oil engines have now become a permanent fea- 
ture at agricultural exhibitions, and there is every 
indication that they will engage more and more of 
the attention of the farmers. The part played by 
the gas engine in towns will, in the country, be 
filled by the petroleum motor, while in the colonies 
there should be a wide outlet for them when all the 
initial difficulties have been overcome. There are 
three different types of oil engines at the Show ; 
the Priestman, the Hornsby-Ackroyd, and the 
‘* Trusty ” engine constructed by Mesrrs. Weyman 
and Co., Limited, of Guildford. The first remains 
without alteration. The second, manufactured 
by Messrs. R. Hornsby and Sons, Limited, of 
Grantham, has been modified as regards its feed 
mechanism since the Doncaster Show last June. 
Instead of the regulation of the injection of the oil 
into the vaporiser being effected by lifting the suc- 
tion valve of the pump, a by-pass is now fitted on 
the delivery pipe, and the surplus oil is returned 
to the tank, the pump remaining constantly in 
action. This is a small matter, but it increases 
the certainty of action and further simplifies this 
very simple engine. 

This is the first time that Messrs. Weyman and 
Co, have shown an engine working with kerosine 
oil, The motor they had previously was adapted 
for benzine only. The new engine works, as do all 
other oil engines, on the Otto cycle. The vaporiser 
consists of a jacket surrounding a part of the com- 
bustion chamber at the rear of the cylinder. Into 
this jacket the oil drops visibly through a glass 
tube, into which it is delivered by the pump. 
When the piston makes its drawing-in stroke it 
sucks the vapour out of the vaporising chamber, at 
the same time drawing air through a valve operated 
in the usual way. On the return stroke the mixed 
charge is compressed, and is fired by an incandes- 
cent tube of the usual type. This tube is kept hot 
by a hollow flame paraffin lamp, urged by a blast 
from a small pump. Tests of the engine have re- 
cently been made, using Broxburne Lighthouse 
oil, having a specific gravity of .810 deg. Fahr., and 
a flashing point of 150 deg. Fahr. The result was 
that at full power (4.28 horse-power) the consump- 
tion of oil per brake horse-power was .963 lb., and 
at half power 1.3 lb. These are much the best 
results that have been yet obtained in oil engines, 
and bring the cost of oil down to .77 penny per 
brake horse-power per hour, the price per gallon 
being 64d. 

IMPLEMENTS. 

The most noticeable change in the construction 
of implements is the introduction of the American 
tedding machine in place of the usual haymaker. 
The new machine is recommended chiefly for clover 
and grasses from which the seeds are easily knocked 
out. It imitates as nearly as possible the action of 
the hayfork in the hand of a skilful farm labourer, 
gently turning the grass over and exposing the side 
which has lain next the earth to the sun and air. 
The mechanism is very simple; spring-pronged 
forks are pivoted about the centre of the handle 
to cranks, and at the extremity of the handle to 
links. The crankshaft is driven by gear from 
the travelling wheels. There is usually a fork 
at each side of the machine beyond the wheels, 
and thus the tracks are obliterated. Such im- 
plements are shown by Messrs, J. and F. Howard, 
Messrs. Barford and Perkins, Messrs. W. J. and 
C. T. Burgess, and others. The latter firm com- 
bine a smal] tedder of this description with a 
mower, in order that the thick end of the swathe 
left by the trackboard may be broken up and the 
whole spread out evenly and thinly. 

Messrs. R. Hornsby and Sons, Limited, show a 
new light open-back binder, in which the straw 





is carried up between two aprons, and if it is long, 
can project beyond them without any fear of being 
damaged. The elevators can deal with straw up to 
5 ft. 6 in. in length. Messrs. Walter A. Wood and 
Co., of prey wan have made some slight altera- 
tions in the details of their binder. The Keyworth 
binder, shown by Messrs. J. and H. Keyworth and 
Co., of Liverpool, is new at the Smithfield Show, 
but it was described by us at considerable length in 
connection with the Doncaster Show (see page 756 
of our last volume). Messrs. R. A. Lister and Co., 
of Dursley, show a drill capable of spreading pasty 
manures. A rotary shell-shaped scraper revolves 
in each box, gathering the manure until it comes 
over the delivery tube into which it drops it. The 
speed of revolution is regulated by adjusting a pinion 
over a disc provided with rings of teeth. The 
nearer the pinion is to the periphery the more 
rapid is its rotation. Messrs. J. Wallace and Sons, 
of Glasgow, show a new pattern of potato digger 
which is well finished. 

There is very little that is new in dairy machinery, 
except a churn shown by the Jersey Company, 
of Stroud. This consists of a thin disc, about 20 in. 
in diameter, rotating at a slow speed in a vessel of 
cream. This disc is set to run about an inch out of 
truth at its edge—drunk. It seems very unlikely, 
on the face of it, that an appliance of the kind 
should break the fat cells of the cream, but the 
makers assert that it does so most successfully. 
The rules of the Smithfield Club did not permit of 
the churns being shownin action. We noticed that 
the Burmeister and Wain separaters are shown this 
year by Messrs. Vipan and Headly, of Leicester. 
A small hand power machine without skimmers is 
exhibited. 

A neat form of sheep-shearing machine is shown 
by Messrs. Burgon and Ball, of Sheffield. The 
interest lies in the flexible shaft by which it is 
driven. This shaft is made up of very short tubular 
sections cast in steel, and put together by pivots in 
such a way as to form universal joints. The shaft 
is contained within a flexible tube which prevents 
the bends becoming too acute. 

Messrs. Cradock and Co., of Wakefield, make a 
large display of wire ropes suitable for many pur- 
poses. They are the makers of Lang’s patent 
ropes, in which both the wires and the strands run 
in the same direction, that is, follow either a right- 
handed or left-handed spiral. The advantage of 
this construction is that any given wire presents a 
longer surface to wear, each time it comes to the 
outside of the rope, than if the wires and strands 
were laid in opposite directions. The effect is that 
the crowns of the strands are less pronounced and 
less liable to give way. In illustration of this 
Messrs. Cradock show a rope from the Melbourne 
tramways, which has run the extraordinary dis- 
tance of more than 130,000 miles. 

Steam ploughing tackle is put to a new use by 
Messss. Fowler and Co., namely, to cleaning out 

nds, reservoirs, and canals. A pond cleaner, 
invented by Mr. J. E. Brown, of Alton, is made 
fast to the ropes, and is dragged backwards and 
forwards through the water, taking out the mud 
and weeds. The cleaner is rectangular in form, 
strongly built of wrought iron, and is provided with 
adoor at the back. It fills as it is drawn in one 
direction, and empties itself as it is drawn back. 





GAS v. STEAM POWER. 

In an article published on page 453 of our last 
volume, we gave particulars of a very successful 
gas-engine plant working with Dowson gas, which 
had been carefully tested by Professor A. Witz. 
Stated briefly, though the brake horse-power was 
but .69 the indicated horse-power, the consump- 
tion of fuel was but 1.369 lb. per indicated horse- 
power per hour. 

Recently the Severn Tweed Company, who ope- 
rate the Cambrian Mills at Newtown, Montgomery- 
shire, replaced their steam engines by gas motors, 
using Dowson gas, and Mr. Dowson has been good 
enough to forward us particulars as to the result- 
ing economy in working. In this particular in- 
stance the gas engine has met with but an indif- 
ferent competitor, as the efficiency of the steam 
engine and boilers in use at these mills seems to 
have been very low, no less than 8 lb. of slack 
coal, costing 8s. to 9s. a ton, being consumed per 
indicated horse-power = hour. This figure, 
though by no means the highest on record, is bad 
enough to make the plant but ill adapted to com- 
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Gas Powgr AT THE CAMBRIAN MILLS, NEwrowN, MONTGOMERYSHIRE. 


Tapie A.—Showing the Result of Working Six Days (56 Hours) with Dowson Gas, made from Welsh Anthracite, the 
Data being Furnished by the Severn Tweed Company, Limited. 
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TABLE B.—Showing the Result of Working Six Days (56 Hours) with Dowson Gas made from Ordinary Gas Coke from 


the Gas Works, Wellington, the Data being Furnished by the Severn Tweed Company, Limited, 
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MACHINES USED IN EACH SECTION AND HORSE-POWER REQUIRED FOR EACH SECTION, 





Sxcrion No, 1, Secrion No, 2, 


Section No, 3. SEcTION No. 4, 
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pete with so economical a source of power as a gas 
engine operated with Dowson gas. 

The mills in question are divided, so far as regards 
the distribution of power, into four sections, the 
machinery and approximate brake horse-power 
rec ey A given by the above Table. 

The new motive power was installed at the begin- 
ning of the year and has been in continuous use 
ever since, thus showing that the economy of the 
gas motor is not obtained at the expense of an in- 
creased risk of breakdown. Trials of the engine 
were made both when anthracite and when coke 
were used in the producer, and the general results 
appear in Tables A and B. At the time of the 
trials, which it will be seen extended over 6 days 
(56 hours), the engines were working at one-third 
less indicated horse-power than their maximum, 
or even more favourabie figures would be shown. 
Taking them as they stand, however, it appears 
that the fuel consumed when anthracite was 
used was only 1.23 lb. per brake horse-power 
per hour, which, if the internal friction of the 
engine is taken at 20 per cent., corresponds 
to barely 1 Ib. per indicated horse-power per 
hour. The price of anthracite is at present 
rather high, but even at 20s. per ton the fuel bill 
only amounts to .13d. per brake horse-power per 
hour. In the trial with gas coke, which it appears 
was of poor quality, 1.73 lb. of fuel were used per 
brake horse-power, corresponding to 1.4 lb. per 
indicated horse-power per hour. The coke cost 
15s. per ton—a high figure—but in the Midlands 
the usual price isfrom 8s. to 103. per ton, and in 


Glasgow there is, we are informed, a Dowson gas 


per ton. Taking 10s. as an average price, the cost 
ad brake horse-power per hour of the plant at the 
ewtown Mills would work out to .09d. 





PRACTICAL PRIME COST. 
(Concluded from page 667.) 

THE matter of establishment expenses cannot in 
the least be ignoved, for upon its accurate treat- 
ment depends the value and correctness of prime 
cost accounts. This can be easily understood upon 
looking into the objects of prime cost. By prime 
cost we mean the amount expended in labour and 
material in the production of certain articles, and 
to which is added the proportion of expense in con- 
nection with commercial management and works 
maintenance. If only mechanics’ labour and raw 
material had to be brought together and totalled, 
prime costing would indeed be an easy matter ; 
this is, however, but the A B C of the subject. 
The greatest difficulty in costing is to get into a 
position for distributing the charges in connection 
with a business’s commercial and manufacturing de- 
partments accurately and consistently over every 
ll. worth of labour paid for and material used. 
This is a sort of wheel within wheel, inasmuch as 
these commercial and works maintenance expenses 
have to be prime costed, in order to put us in a 
position to prime cost any article manufactured and 
disposed of, by the aid of these two departments. 
The items comprising commercial establishment 
expenses are easily known and arrived at, but those 
in connection with a works are somewhat elaborate, 
and entail considerable thought in arrangement. 





plant working successfully with coke costing 3s. 6d. | 


Take the instance of a turner, and think of the cost 


incurred in getting the pulleys of his lathe in motion 
before he can be of the least value as a workman. 
There is the capital employed in the putting down 
of engines and boilers, in the fitting up of shafting, 
pulleys, and their necessary straps and appur- 
tenances, in the maintenance of these engines and 
boilers, &c., in working order, in coals and other 
fuel, water, oil, stokers, &c., engine-driver’s wages, 
and many other items of expense incidental to 
the running plant of an engineering establish- 
ment. The bare wages paid the turner wili not 
in any way represent the amount expended in the 
running and working of his machine; and it is 
sometimes found that the cost under these circum- 
stances mentioned, comes out at many times the 
amount actually paid the workman. 

This question of establishment expense will bear 
a lot of attention; and in the arrangement of a 
system of prime cost accounts, must be kept well 
to the front. It will be necessary to know the cost 
of establishment charges incurred in manufacture, 
in every department, so that in charging a work- 
man’s wage to any account, a proper and systematic 
allowance may be made to cover the cost of these 
expenses. 

In a works generally engaged, there would be the 
fitters’, turners’, smiths’, boilermakers’, carpenters’, 
pattern-makers’, founders’, and painters’ depart- 
mental accounts, and in addition to these, separate 
accounts of expense incurred on such items as 
motive power and general works maintenance, and 
other expenses of a similar nature, in accordance 
with the requirements of each particular business. 
Half-yearly or yearly totals of these accounts would 
be abstracted, and proportionate rates for estab- 
lishment expenses arrived at upon them. 

As regards a detailed system of practical prime 
cost accounts, which shall be generally suitable to 
the trade, it will be evident that to invent this 
would be a task few with a thorough knowledge 
of prime cost would care to undertake with the 
hope of success. Most businesses have their own 
particular system of accounts ; and although all are 
working for a common end, yet the details vary so, 
that it is highly improbable any one particular 
system might be found generally adaptable in its 
entirety to the requirements and observances of 
any and every business. 

It would therefore be imprudent to lay down 
a set of rules and principles, claiming for them 
general suitability ; but by outlining a system of 
proved value, assistance may be anticipated in 
quarters where need may exist for improvement, 
or in instances where prime cost has not been 
adopted. 

In starting at the root of prime cost, attention 
would tirst be directed to the ‘‘ general order book.” 
This is the source from which prime cost accounts 
emanate, and, in the arrangement of numbers, care 
must be taken to have some distinct differences 
between a cost number and an ordinary number not 
for costing. The most desirable plan is to write 
the cost number in red, and the others in black ink ; 
and in cases where the prime cost clerk may not 
have the duty of entering up the general order 
book, it is advisable that he should confer with the 
order-book clerk and manager, before prime cost 
numbers are definitely decided upon. He would 
be the one most likely to know which numbers it 
would be advisable to pass through the prime cost 
process ; and in the manufacture of stock, his 
opinion as to what it would be desirable to cost, 
should always be obtained. Between the prime 
cost and ordering departments, and the works, a 
strong connection exists, and prime cost accounts 
can be expected to come out satisfactorily, only when 
these three sections are working in touch with each 
other. 

Secondly, we must consider the question of 
charging workmen’s time. There are several good 
systems which can be relied upon for the accurate 
collecting of wages, and one of the best is that in 
which are employed weekly sheets inside perma- 
nent stiff covers, on the outside of which is a label 
bearing the workman’s name, number, and depart- 
ment. A notice calling men’s attention to the im- 
portance of an accurate division of their time to the 
different numbers the work has been in connection 
with, may be advantageously placed on the inside 
of the cover, and the weekly checks would be headed 
with name of the department, date, detailed instruc- 
tions for workmen’s guidance, man’s number and 
name, and ruled columns for time worked, day or 
piecework, order number, description of work, rate 





of wages, and total of week’s earnings. In some 
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instances it might not be thought advisable for|a book kept by one of the commercial or prime cost 
workmen’s sheets to show their rate of wage, and| office stati, preferably the, latter ; balances being 
there are good reasons for the objection ; but where | passed from the office book into the wages book. 
adopted, and the men carry out the wages they Comparisons would be made between workmen’s 
expect to receive for the week’s work, the differ- time sheets and foremen’s check-books, and dif- 
ences on pay-days are reduced to a minimum. Men | ferences adjusted before pay-day ; where possible, 
using plant would always state the shop number of | each man should have his share of balance propor- 
machine they had been working with, this being | tioned by the clerk attending to piecework accounts. 
important, for reasons stated further on. The prime cost department would not abstract 
These sheets would be collected on the evening piecework time from the time sheets, but from the 
of the day finishing the week and fresh ones sup- | piecework book; order numbers always being 
plied in their places. They would be divided into shown in the latter, as on the sheets. 
separate departments, each department having a, Thirdly, would be considered the matter of order- 
separate colour ; and after comparison with the wages ing between foremen and stores. A simple form 
sheet, passed over to the prime cost department for | showing order, number, date, whether for prime 
dissection, and for comparison with foremen’s piece- | costing or otherwise, and description and weight of 
work books, | material, is all that is required ; these being invari- 
These sheets offer advantages over the books for | ably passed over to storekeeper, and by him charged 
alternate weeks, and as well over the system of ato the different accounts represented by them. It 
timekeeper perambulating the works with a book, | should be distinctly understood that orders be 
into which he enters the best accounts of time em- | written for all material used, whether from store 
ployed, workmen’s memories will allow. Another or otherwise, and the importance of this will be 
advantage possessed by the loose sheets is that of | understood when it is considered that these orders 
being always at hand for reference, and when once constitute the source from which the piecework de- 
they are delivered over to the prime cost depart-| partment get their cost of material used on any and 
ment, they remain there, and have not to be/|every account undergoing the prime cost process. 
hurried through in order to—as in the case of books | In lessening the risk of material not being charged, 
—be re-delivered to workmen by a fixed time. It! it will be found advisable to establish a rule for all 
often happens that unusual pressure in the prime| material, whether rough or finished, being passed 


Wages. 


Plant Charge, Book Folio. 


Wages. Plant Charge. 

















cost department throwing work behind, will neces- | 
sitate these alternate week books being very | 
hurriedly abstracted, with the consequence that | 
omissions and mistakes are unavoidable. Piece- | 
work accounts it will be found desirable to have’ 
kept in piecework check-books provided for fore- 
men, and from these check-books entered into 


through stores. Although involving some consider- 


|able extra labour, the arrangement is thoroughly 


good and practical, and will be found capable of 
effecting very considerable saving in the end. The 
book into which the storekeeper, or one of the prime 
cost staff, would enter particulars from material 
orders, might be ruled as shown in form B above. 





Short accounts could be arranged three or four 
on a page, according to size of the book, and an esti- 
mated number of pages would be left for long 
accounts. An index would be provided in front of 
the book, into which would be entered names of 
customers, number of account, and folios. The 
pticing of the material book should be kept as 
closely up to date as possible; and in entering 
particulars from orders, care should be taken to 
supply all necessary information, the omission to 
do this occasioning considerable trouble to cost office 
officials. Should the storekeeper have the duty of 
entering up this book, he would have it for that 
purpose during certain hours of the day, the cost 
office having it the remainder. 

It being frequently desired to know the cost and 
weight of work in section—say the cost per hundred- 
weight of castings, forgings, or boiler work-—the 
separate columns for each of these sections will be 
necessary. All weights would be entered in the same 
column, and their values extended into the columns 
representing the different descriptions of materials ; 
they could be afterwards abstracted, totals entered at 
end of account, and the several columns represent- 
ing values totall +d. 

The time and plant charge columns are for 
instances of finished material being taken direct 
from stock. Estimated rough weights would be 
entered in weight columns, and rough cost values 
in the columns representing the description of 
material ; the difference between this rough value 
and finished cost value being entered in wages and 
plant columns. 

This sectioning of costs would be principally use- 
ful in instances of work being manufactured 
throughout, and where it might be required to 
know the rough and finished value and weight of 
the different classes of material manufactured ; but 
it would offer no advantages in the general run of 
prime costing repairs and other work of a like nature, 
a simpler form of ruling being adopted. (See formC.) 

Fourthly. The book for abstracting wages. This 
book would be entered up from the workmen’s 
time-sheets, and care and intelligence on the part 
of the entering clerk are necessary to accuracy. 

In offices where it might be found necessary 
to prime cost in section, the ruling of book 
would have to be somewhat like that shown at A, 
one or two blank columns being provided for 
sundry work performed by carpenters, painters, or 
labourers. Should it be required to separate 
iron from brass founders, either a separate 
column for each could be provided, or the letters 
1 and B placed against items entered in the 
single column headed founders ; abstractions being 
afterwards made and entered at the end of the total. 
The arrangement of these columns would de- 
pend upon the nature of work performed by a 
firm ; and it might be necessary to have columns 
for such workmen as carpenters or painters ; and 
to leave out some of those shown above. This, 
however, is simply a matter of detail to suit indi- 
vidual requirements. 

When it was not required to section wages, a 
book ruled as at D would suffice. 

The plant charge columns are for entering the 
charges for use of tools and plant, whether small or 
large ; and as previously mentioned, it will be neces- 
sary for turners, drillers, and other workmen using 
machines and other plant, to state on their wages 
sheet the number of tool they have worked with. 
Each tool throughout a works should have a fixed 
charge per hour, and which charge would be entered 
in the wages book at the same time as the workman’s 
wages. The entry for a turner working, say lathe 
No. 1, nine hours at 32s. per week would be equal 
to 5s. 4d. in turners’ column, and say lathe charge 
is 5d. per hour, 3s. 9d. in plant charge column. 

Piecework items would be entered from the piece- 
work books alone ; the hours being entered in the 
hours column, the letters P. W. in the rate column, 
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andthe piecework price in amount column; the plant 
charge being carried out as usual. 

The sub-division of labour in section, if well 
carried out, will, in firms where a need may exist 
for it, be found of much assistance in checking the 
variations in cost of labour on duplicated articles, 
in different departments, at different periods, and 
under different circumstances. The knowledge 
that such records are being kept acts in a salutary 
way with foremen and leading men, and will assist 
very much in bringing works to that state of profit- 
paying perfection, legitimately the right of those 
investing their capital in engineering concerns. 

Summary Book.—A book will now be required 
for summarising the totals from material and wages 
books. The ruling might be as shown in form E. 

Entries could be made weekly or monthly from 
red ink totals in wages and material books, the 
folios of thesummary book being placed against these 
totals to show that they have been abstracted. On 
completion of the work in connection with a number, 
and the wages, material, and plant items being 
abstracted into the summary ook, additions would 
be made, the three totals added, and percentage 
yut on bo cover commercial establishment expense. 
The result should then be the prime cost ; and upon 
this cost would be added whatever percentage of 
profit it might be a firm’s custom to adopt. The 
descriptive entries of the goods represented by the 
different numbers, would have been entered in the 
day-book on completion or despatch, and against 
these entries would be placed the selling prices ab- 
stracted from the summary book, reference folios of 
each book being invariably given. 

It will sometimes be found advisable, when the 
business is of any considerable extent, and prime 
costing of stockwork much indulged in, to keep 
two distinct sets of books. One set for customers’ 
costs and the other for the costing of stockwork. 

This division of accounts will be particularly 
essential when it may at times be found necessary 
to stop for some time the manufacture of certain 
articles, through pressure of work or other causes. 
The account in the cost book would have to remain 
unclosed until the completion of work, and it would 
not be conducive to a good system were several 
incomplete books in use at the same time. Cus- 
tomers’ cost accounts can always be closed promptly, 
and for this reason it is preferable to separate them 
from stock accounts, which from the reason just 
—— may be delayed in completion. 

*rice-Book.—Every cost office should have its 
price-book, that is, its book of prime cost prices 
of every article manufactured by a firm, that it is 
possible to obtain prime cost of. This is particularly 
as regards the rough and finished costs of separate 
parts of any engine, or piece of machinery manu- 
factured ; and in compiling the price-book, it will 
be found necessary to be continually prime costing 
these different parts, so that the book may be as 
complete as possible. Costs should occasionally 
be taken of the same description of article, in order 
to take advantage of increases or decreases in cost 
of manufacture, arising through variations in raw 
material and labour markets, or the employment of 
special labour-saving appliances, and these perio- 
dical costs should always be dated for future 
guidance. 

Plant Charge Book.—In this would be entered 
the number and description of every machine or 
tool throughout the works, vith a fixed charge per 
hour for each, based on cost of maintenance and 
motive power. This would be used in making out 
plant charges, by the cost clerk having the duty 
of abstracting and charging workmen’s time. 

Different classes of business require different 
books of a special character for carrying out 
systems of accounts found most suitable for each 
particular business, and the prime cost depart- 
ment is no exception to the requiring of these 
special books for special purposes. 

It should, however, always be borne in mind that 
the fewer the books the better, and the less com- 
plicated their arrangement, the more likely is it 
that they will assist in the production of results 
upon which reliance may be placed. Nothing is 
worse in principle than the adoption of numberless 
small books for the purpose of carrying out this 
or that “idea” or “‘fad.” They will in all pro- 


bability never be so accurately and systematically 
kept as to render the information contained in them 
of practical value, and time spent on them might 
have been more profitably employed on the vital 
accounts of the system. 

Practical prime cost is undoubtedly of growing 





importance, and urgent necessity; and if well 
carried outupon practical lines best suited tothe par- 
ticular requirements of a manufactory, will be found 
of immense service to proprietors in the conduct of 
their business with a view to reaping that profit 
due to their individual exertionsand risks, as regards 
capital. 





NOTES. 
ENGINEERING AT THE UNIVERSITY COLLEGE, 
NorrincHaM. 

Tue new technical schools for engineering at 
Nottingham are to cost upwards of 16,000/. The 
power plant already ordered includes steam, 
hydraulic, oil, and gas engines, dynamo, &. The 
boiler plant consists of a 50 horse-power locomo- 
tive type boiler, and a Babcock and Wilcox water- 
tube boiler of the same size. The experimental 
engine is of the compound type, having cylinders 
9 in. and 14 in. in diameter by 21 in. stroke, and is 
arranged to be worked either as a compound or as 
a simple engine, as a condensing engine or as a 
non-condensing engine, and jacketted or un- 
jacketted. This engine will be used for driving 
the workshop. The building is lighted by electri- 
city, the dynamo being driven by a vertical com- 
pound steam engine having cylinders 7$ in. and 
12} in. in diameter and 8 in. stroke. In the 
dynamo-room are a number of other dynamos and 
an oil engine for experimental work. The hydraulic 
plant will consist of belt-driven pumps, a lift, and 
accumulator. The latter will supply pressure 
water at 500 per square inch to a 50-ton Wick- 
steed testing machine. The number of engineering 
students now attending Professor Robinson’s 
classes is 44 in the day classes and 438 in the even- 
ing ones. Professor Robinson, as will be seen 
from our advertisement columns, is in want of a 
demonstrator, who will have exceptional oppor- 
tunities for self-improvement. 


A New Tyre or Arc Licur PEncit. 

Mr. Isaiah L. Robert describes a new form of arc 
light pencil in a recent number of the Electrical 
Engineer of New York. These pencils contain no 
carbon, but consist of a piece of wire cloth rolled 
into a cylinder and coated with a chromate of any 
kind. These chromates are non-conducting bodies, 
but the metal starts the arc when the pencils 
separate, and the intense heat thus generated 
reduces the chromate in presence of molten metal 
to the chromate of the metal used. These chro- 
mates are good conductors when hot and fair 
when cold, so that the pencils relight without 
difficulty. This latter point was one of the 
chief difficulties in previous attempts to use 
metallic compounds. An iron tube filled with 
lime will give a good light so long as the ends 
are hot, but when once cold they cannot be re- 
lighted, because the slag of iron oxide and lime is 
a non-conductor. The light from the chromate 
pencils isa pure white, like the limelight. The 
pencils burn about } in. per hour when properly 
proportioned to the current, so that there is no 
difficulty in maintaining a light all night, as only 
14 in. of pencil would be consumed in twelve hours, 
and, according to the invention, it is remarkably 
steady, resembling in this point an incandescent 
rather than an arc lamp. ith a potential ditfer- 
ence of 45 volts the arc is ? in. long, and most of 
the light comes from this flame, which has to be 
protected from air currents, or it would be blown 
out. Some change has to be made in lamps before 
they can be used for these pencils. Thus a delay 
of five to six seconds is necessary before relighting 
a lamp, after the current has been interrupted, as 
otherwise the plastic ends of the pencils would weld 
together. 

OVERHEAD ELEctRIC ConDUCTORS. 

A memorial is being prepared by the London 
Chamber of Commerce for presentation to the 
Board of Trade on the subject of overhead electric 
conductors for lighting and motive power purposes. 
It has already been decided by the Board of Trade, 
in the case of the metropolis and of large towns, 
that overhead conductors can only be permitted as 
a temporary arrangement, and that all permanent 
conductors must be laid underground. The object 
of the memorial is to point out that the reasons 
which may be urged against overhead conductors in 
large towns do not apply with the same force in small 
towns and rural districts. The security of the public 
can be there guaranteed by erecting the conductors 
in conformity with well-considered regulations, and 
under proper supervision, Unless overhead wires 





be permitted it will be practically impossible to in- 
troduce electric lighting into many country places, 
since the cost of laying the conductors underground 
would be prohibitive. For the purposes of electric 
tramway traction the trolley wire is the only pos- 
sible method where the traffic is not dense, and if 
it be not permitted the electric tramway is impos- 
sible in rural districts. All that the memorial asks 
is that no hard and fast rule be laid down, but that 
in rural districts, at least, the circumstances of each 
particular case shall be allowed to determine 
whether overhead work shall, or shall not, be sanc- 
tioned. It is desired that the memorial shall be 
signed by the whole of the electrical profession in 
order that it may appear as a unanimous expres- 
sion of opinion. There should be no difficulty in 
obtaining this if the various members will only take 
the small amount of trouble necessary for the pur- 
pose. We do not think that there will be a single 
dissentient from the terms of the memorial, and 
we trust that there will be none too careless or in- 
different to sign it. 
Inpran Heap ARMovUR TRIALS. 

An examination by the official Board on Novem- 
ber 19, of the back of the armour-plates fired at on 
November 14, at Indian Head, is said to have fully 
confirmed them in their opinion as to the supe- 
riority of the Bethlehem high-carbon nickel steel 
plate, Harveyised, over all others yet tried by 
them. The two projectiles fired against its right- 
hand side did not produce any effect on the back 
except a slight discoloration of the metal, and there 
was no bulging whatever. The bulging under the 
other shots was less than in any other plate thus 
far tried, and the backing was uninjured. The 
cracks on this plate extended through, but it held 
together when taken from the backing. The high- 
carbon nickel steel untreated plate from Carnegie, 
Phipps, and Co. showed much greater bulging on 
the back, and the backing was consequently more 
—— It was very badly cracked, and when 
taken from the backing a large piece fell out of its 
lower left-hand corner. The low-carbon nickel 
steel Harvey treated plate from Carnegie, Phipps, 
and Co. showed much greater penetration and 
more bulging of the back accompanied with more 
damage to the backing than in either of the others, 
but it was not so badly cracked as the high-carbon 
untreated plates. The projectiles use in the trials 
were the following : 

Holtzer 6-In. Armour-Piercing im 


Weight ... ees s 1 
Total length... ay 17.28 in. 
Diameter of bourellet... 5.97 45 
= 3s» cylinder... 5.93 ,, 
Width of band score . 1:20: ,, 
Radius of ogive or head 2 calibres 
Thickness of wall as 1.65 in, 


Firth-Firminy 8-In. Armour-Piercing Projectiles. 


Totallength ... wa . 21.01 in. 
Diameter of bourellet... 7.95 5, 
oe », cylinder... 7.90 ,, 
Width of band score ... 2.265,, 
Radius of ogive or head 2 calibres 
Thickness of wall © 1.932 in. 
Weight ... 210 Ib. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 4, 1891. 

Within ten days past over 200,000 tons of steel rails 
have been contracted for in eastern and western rail 
mills at 30 dols. to 31 dols, reported price at mill. 
There are negotiations pending for the sale of at least 
50,000 tons, and some estimates place the amount 
under inquiry at 100,000 tons. Railmakers are much 
pleased at this sudden demand, and look for much 
additional business during the next thirty or sixty 
days. Orders have also been placed within a few days 
for 10,000 cars, and before the close of the week con- 
tracts for many more will be closed. The enor- 
mous railway traffic is causing this activity in car 
building, and it will probably continue throughout 
this winter. Many lines have allowed their rolling 
stock to run down, and are now hurriedly endeavour- 
ing to restore former conditions. Prices are somewhat 
stronger under the activity. Plate and structural iron 
inquiries are also increasing. The demand for mer- 
chant bars has suddenly improved, and in steel slabs 
and billets a few large orders were placed in Pennsy]l- 
vania mills late last week. The favourable trade con- 
ditions have stimulated railway companies to make 
large and liberal purchases. Pig iron — though 
beyond all former record, will probably be absorbed 
in meeting the new requirements. 





EFFICENCY OF CENTRIFUGAL PUMPS. 

WE publish below a report by Mr. A. Elink Sterk to 
the Board of the ‘Groote Ypelder,” Holland, on the 
results of an efficiency trial of an “‘ Invincible” centrifugal 
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REsutT or TRIAL OF CENTRIFUGAL Pumpine ENGINE or THE “‘GROOTE YPOLDER” ON OcTOBER 23, 1891. 
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<a a 5% es& | a FI 5 we E ce | Be | Wile 
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BRE Bor a A om > 37* | mum. | mum. | 64 ae Ze es | 
5 | 2 3 4 5 | 7 8 | 9 10 11 |} 12 | 13 
10.16 to 10.19 . = 103.7 93 244 3.79 | 0.426 0.419 | 0,423 123.0 103.6 | 159.4 | 0.650 
2 | | | | | 
10.31 ,, 10.34 132 104 | 96 24) | 8.84 | 0.434 | 0.427 | 0.430 1261 | 107.6 | 159.6 | 0.676 
| | 
10.45 ,, 10.48 3 ! 104 96 24} 3.86 | 0 430 0.424 | 0426 124.3 106.6 | 157.9 | 0.675 
27 | | | 
mae , 12 134 1€4.7 95 244 3.88 | 0.427 0 423 0.425 123.9 1068 158.6 0.674 
11.15 ,, 11.18 34 | 104.7 | 95 24} 389 | 0.423 | 0.416 | 0.420] 121.7 | 105.2 | 157.8 0.667 
% | } } | | 
11.30 ,, 11.33 ‘ bor | 105.3 954 243 3.91 0.428 0.419 0.422 122.6 106.5 | 159.9 0.666 
| | 
11.45 ,, 11.48 1316 105.3 | 95 244 | 3.95 | 0.410} 0.404 | 0.407 | 1164 | 1022 | 157.6 0.648 
12.0 ,, 12.3 7 | 105.7 95} 24 | 3.97 0.407 0.403 | 0.404 115.0 101.4 | 157.9 0.642 
| 
12.15 ,, 12.18 1316 105.3 944 24 4.00 0.406 0.402 0.404 115.0 102.2 | 156.2 0.654 
12.30 ,, 12.33 132 | 106.3 | 954 | 24 | 4.04 | 0.407 | 0.403 | 0.405 | 115.5 | 1037 | 158.1 0.656 
12.45 ,, 12 48 12 I 107 954 24 | 4.09 0.407 0.404 | 0.405 115.5 105.0 | 159.9 0.657 
£0 ;, £2 2 | 107.3 | 954 2% =| 4.13 | 0.406 | 0.403 | 0.405 | 115.5 | 106.0 | 160.5 0.660 
’ | | | 
iL, 23 + ba | 108 954 24 | 4.19 0 402 0.398 0.399 112.9 105.1 161.4 0.651 
| | | 
1.30 ,, 1.33 13 | 108 95 24 | 4.24 0.398 0.392 0.395 111.3 104.9 | 158.7 | 0.661 
297) | 
1.45 ,, 1.48 . = | 109.7 96 234 4.30 0.401 0.396 | 0.398 112.5 107.5 | 164.8 | 0.652 
| | 
2.0 ,, 2&8 32 | 110.7 96} 234 | 4.33 0.397 0393 | 0.395 111.3 107.1 | 168.1 0.637 
: | 
2.15 ,, 2.18 333 | 111 95 234 4.46 0.375 0.370 | 0.373 102.1 101.2 | 162.0 0.625 
“| 25,754in| | | 
Total .. yer | | 
{ 4 hr. 2 min. | | | 
Mean per minute 106.4 | 106.5 | Mean..| 116.7 104.8 | 159.8 0.656 

















The trial commenced at 10.15 and finished at 2.21 ; duration, 4 hours6 minutes. At commencement and finish of trial the boiler 
pressure was 93 lb., and the level indicated by the water gauges 0.10 m., whilst at both periods the quantity of fuel on the fire-grate 
was equal after eye measurement. During a time of 4 hours 6 minutes, 7574 kg. of coal is consumed, and 5750 kg. of water is 


evaporated. 


pumping engine, supplied by Messrs J. and H. Gwynne, 
of 89, Cannon-street, London. This engine, we may add, 
replaced an old set of pumping engines, the performance 
of which on trial showed, we are informed, an average 
efficiency of 40 to 44.8 per cent., taking the ratio of the 
water horse-power and the indicated horse-power of the 
engine. The mean coal consumption of these engines was 
about 5} lb. per indicated horse-power, so it will be seen 
that Messrs. Gwynne’s engine effects an economy of 70 

r cent. 

The following is Mr. Sterk’s report : 

I have much pleasure in handing you in the annexed 
Table, the results of the trial_ with the centrifugal 
pumping engine of the ‘‘Groote Ypolder;” the general 
average results are as follows: 


Ib. 

Water horse-power ... ies ae 104.8 
Coal consumption per hour per water 

horse-power ... eee ea wen 3.89 
Steam per pound of coal __... dag 7.59 
Steam per water horse-power per 

hour “wae ais re 29.7 
Efficiency —--———_.. ‘ “ia 0.656 

YEP 


The following remarks apply to these figures : 

Water Horse-Power.—According to the contract the 
engine and pump should have been able to give out 
88 water horse-power. This power has been surpassed by 
16.8 water horse-power, as the actual power developed has 
been 104.8 water horse-power. 

All the observations made every quarter of an hour, 

and lasting during three minutes, were taken with the 
greatest possible care. If by chance during the periods 
of three minutes the speed of the engine had been diffe- 
rent to that during the intervening twelve minutes, a 
correction should be made. But from the last figures in 
columns 2 and 3 you will notice that the speed remained 
practically constant. 
_ Taking the mean of the total number of revolutions dur- 
ing the trial we find 106.4, while the mean speed during 
the times of observation was 106.5 revolutions a minute, 
which only gives a difference of one per thousand ; but 
this ma A overlooked, as however great the care with 
which the trials were made, it cannot be said they are 
accurate within z,55th. Fortunately such a_ great 
accuracy is not wanted, and cannot be reached in such 
experiments. 

Coal Consumption.—The coal consumption per hour and 
per water horse-power was, according to contract, to be 
4.97 lb., but it was actually found to be 3.89 Ib. or 1.075 1b. 
less than the contract figure. 

The possibility, however, exists that the figure is too 
low, as the time the trial lasted—4 hours 6 minutes—was 
short, owing to scarcity of water in the polder; and for 
trials of such a short duration, the always unmeasurable 

uantity of fuelin the furnace at the beginning and at 
the end of the trial may make an appreciable difference. 

The difference, however, falls certainly below 44 per 
cent. of the quantity named, for in judging the speed with 
which the coals were fired we find that in 10.15 to 1.52 
100 kg. coal were fired in 31 minutes, which agrees with 
193.5 kg. per hour, while during the whole time of the 


trial the coal consumption per hour was only 184.8 kg., 
or 44 per cent. less. However, the true consumption 
figure must lie below 193.5 kg. coal per hour, as the steam 
at 1.52 had fallen 3} lb. as compared with 10.15. 

Assuming, however, that the figure of 1.763 kg. (3.89 lb. 
is 44 per cent. too low, even then the consumption of 
Boiler Pressure '0i lds. 
Revolutions 103-3 
Cut of Yo% 
Vac. 25" 

Scale, 90 lbs. = I* 

Mean Press, 27-875 
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would have remained 0.41 kg. (.9 1b.) per water horse- 
power below the guaranteed consumption, which is an 
excellent result. 

Efficiency.—The efficiency, or the relation of water 
horse-power and indicated horse-power was for the whole 
duration of the trial a mean of 0.656, but, as appears now, 











the engine did not work —— the whole trial at the 
most advantageous speed. If it had run at its best speed 


the efficiency would certainly not have fallen below 0.67, 
or fully 2 per cent. higher. 

This high efficiency, which is the main cause of the good 
results of the trial, is really a most excellent result, higher 
than that of any centrifugal ae engine known 
tome. Thenext in this respect are the large centrifugal 
pumps at Hatakbeh in Egypt, made by Farcot at Paris, 
each of which is capable of raising 400 M* water per 
minute. The efficiency of these pumps was, according 
to trials made by Mr. Briihl, 0.651, which figure, I have 
no hesitation in saying, is flattered. 

The very favourable results of the trials—which are 
accounted for by the very good forms and dimensions of 
engine and pump—show that the Groote Ypolder, if not 
the best, has at all events one of the very best centrifugal 
pumping engines existing. 

And this not only as an economical engine, which eco- 
nomy really far surpasses what Messrs. De Wit had pro- 
mised you when opening the transaction, but also an 
engine of strong construction and very accurate and 
beautiful workmanship in all its details. 

(Signed) 


A. Exink Srerx. 
Haarlem, November 4, 1891. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant market 
was very quiet last Thursday, Scotch and Cleveland iron 
both being oe neglected, and a few lots only of hema- 
tite iron being sold. Prices were steady, both Cleveland 
and hematite iron being 14d. per ton dearer. At the 
close the settlement prices were: Scotch iron, 47s. 14d. 
per ton; Cleveland, 38s. 44d. ; hematite iron, 47s. 74d. 
per ton. There was a firmer tone on Friday, and holders 
of warrant iron were seeking higher prices. buyers, how- 
ever, were shy, and very little business was done in the 
forenoon, but in the afternoon hematite iron was active, 
and a moderate amount of business was done in Cleveland 
iron. Both it and hematite iron were stiff in the early 
trading in the afternoon, but near the close they eased off 
a shade. Still, both exhibited a moderate rise on the day, 
and closed with a fairly steady appearance. Scotch iron 
was not touched. The closing settlement prices were: 
Scotch iron, 47s. “if: per ton ; Cleveland, 38s. 44d. ; hema- 
tite iron, 47s. 7}d. per ton. Monday’s market was 
characterised by a quiet tone, and in the forenoon a 
small amount of business was done in warrants 
at easier prices. A slight recovery took place 
in the afternoon for a betterdemand. Hematite iron was 
active, and after being 1d. per ton down, closed 4d. per 
ton dearer on the day. Cleveland iron closed 14d. per 
ton cheaper. There were no transactions in Scotch iron. 
Buyers in the morning were offered 47s. per ton, and 
sellers were wanting 47s. 3d. In the afternoon an offer 
was made at 47s, 3d., but sellers at once went up to 47s. 6d., 
whither buyers would not follow them. The settlemeni 

rices at the close were—Scotch iron, 47s. 3d. per ton; 

leveland, 38s. 3d. ; hematite iron, 47s. 74d. per ton. 
There was a dull tone in the market yesterday. The 
Board of Trade returns as to the shipments of manufac- 
tured iron and steel were very disappointing. Hematite 
iron was in quieter demand and lost 14d. per ton. Cleve- 
land was fairly active at lower prices, and closed 34d. 
down on the day. Scotch iron for the sixth day in succes- 
sion was idle, Buyers remained at the previous after- 
noon’s quotation, but sellers were seeking 6d. per ton more 
than buyers were offering. At the close the settlement 
— were—Scotch iron, 47s. 6d. per ton ; Cleveland, 38s. ; 

ematite iron, 47s. 6d. per ton. The market was easier 
this forenoon. Sellers of Scotch warrant iron came back 
3d. per ton, but there was nobusiness recorded. After trans- 
actions took place in Cleveland and hematite pig iron, the 
former declining 14d. and the latter 4d. per ton. The after- 
noon was almost a blank, and the settlement prices at the 
close were—Scotch iron, 47s. 3d. per ton ; Cleveland, 38s.; 
hematite iron, 47s. 74d. per ton. The following are a 
few of the prices of makers’ iron, special brands of No. 1 
iron: Clyde and Gartsherrie, 54s. 6d. per ton; Calder 
and Langloan, 55s.; Coltness and Summerlee, 56s.; 
Glengarnock (shipped at Ardrossan), 55s. 6d.; Shotts 
(shipped at Leith), 57s. 6d.; Carron (shipped at Grange- 
mouth), 59s. per ton. It has just been stated that ar- 
rangements have just been made by a firm of Scotch iron- 
masters to have the right to make Kinneil pig iron. 
This brand formerly ranked as G.M.B. iron, but it is now 
extinct. The firm in question are reported to have pur- 
chased the right with the view of making store iron, It 
remains to be seen how the other makers will view this 
step. The shipments of pig iron from all Scotch ports 
last week amounted to 5322 tons, against 4834 tons in the 
corresponding week of last year. They included 201 tons 
for the United States, 160 tons for Australia, 120 tons for 
France, 780 tons for Italy, 440 tons for Germany, 273 
tons for Holland, 250 tons for Belgium, 120 tons for 
China and Japan, smaller quantities for other countries, 
and 2778 tons coastwise. The number of blast furnaces in 
active operation still remains at 77, as compared with six 
at this time last year. The stock of pig ironin Messrs. 
Connal and Co.’s public warrant stores stood at 500,527 
tons yesterday afternoon, against 500,082 tons yesterday 
week, thus showing for the week an increase amounting 
to 445 tons. 


Imports of Foreign Iron Ore into the Clyde.—The imports 
of Spanish iron ore at the Clyde ports, from Greenock 
upwards, during the month of November, show a large 
improvement over those of November last year, during 
the blow-out of the blast furnaces in Scotland. There 
were twenty-four vessels arrived from Bilbao, &c., with 
31,500 tons—an increase of 15,592 tons. On the eleven 





months the import, 249,648 tons, shows a falling off to the 
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extent of 191,985 tons as contrasted with the same period 
in the previous year. At the end of the three quarters of 
this year the decrease was 226,570 tons, but the increase 
during October and November has reduced that deficiency 
by 34,522 tons. The returns specially compiled are : 


Month. Eleven Months. 

Vessels. Tons. Vessels, Tons. 

a oh 24 31,500 188 249,648 
1890... ee 10 15,908 302 441,633 
1889 ... in 26 36,746 305 430,190 
EBSD! se. eae 24 31,080 292 388,955 
1886... 20 21,439 228 268,032 


Duplication of the Dundee Water Main.—The Dundee 
Water Commissioners have {just closed contracts for the 
works connected with the duplication of the water main 
between Pitnappie and Dundee, with the following 
results: Cast-iron pipes, Messrs. D. Y. Stewart and Co., 
Glasgow, 18,194/.; excavating works, pipe-laying, &c., 
Messrs. George rene? and Sons, Dundee, 69997. 9s. 8d.; 
and valves, the Glenfield Company, Kilmarnock, 181/.—a 
a total of 25,3741. 9s. 8d. 


_ Institution of Civil Engineers.—The Glasgow Associa- 
tion of the students of the Institution of Civil Engineers 
held their first general meeting in the Institution ms 
on Monday evening, Mr. W. R. Copland, M. Inst. C.E., 

»resident, in the chair, An able opening address was 

elivered by the president, in which he treated of the 
— and education of young engineers, and gave 
some advice for their guidance and success in the pro- 
fession. The address was interspersed with many inte- 
resting reminiscences of his own experience. n the 
motion of Mr. Hogg, M. Inst. C.E., past-president, a 
cordial vote of thanks was awarded to Mr. Copland for 
his valuable address. Thereafter an interesting paper 
was read by Mr. John Paton, Assoc. M. Inst. C.E., on 

** Foundations of Dalmarnock Bridge.” A discussion 
followed, and the meeting was brought to a close with a 
vote of thanks to Mr. Paton. 


Institution of Engineers and Shipbuilders in Scotland.— 
A meeting of the Graduates’ Section of this institution 
was held last night, Mr. William D. Ferguson, vice- 

resident, in the chair. A paper on ‘The Application of 

tlectricity to the Drilling of Metals” was read by Mr. 
Sinclair Camper. The author described by means of 
sketches the general construction of electrical motors used 
in drilling, and gave some useful information regarding 
the cost and speed of drilling by electricity as compared 
with hand drilling. An interesting discussion followed. 
A paper on ‘‘Condensation in Steam Engine Cylinders ” 
was to have been read by Mr. Watson, but owing to the 
lateness it had to be postponed till next meeting. 


Glasgow Electric Lighting Scheme.—The Electric Light- 
ing Committee of the Glasgow Corporation are now 
actively paeetns to put the terms of the Glasgow 
Electric Lighting Provisional Order into operation. 
Some time ago, on the recommendation of Sir William 
Thomson, they engaged Professor A. B. W. Kennedy, 
¥.R.S., London, to devise a scheme and plans and speci- 
fications for the compulsory area which is scheduled in the 
Provisional Order, and more recently they have resolved 
to extend their operations beyond the compulsory area, 
and to employ the low-tension system. A site for the 
first central station has practically been secured, and Mr. 
Kennedy is busy with his plans for machinery suitable for 
12,000lamps of eight candle-power each, with switchboards, 
electrical fittings, &c., sufficient for 20,000 such lamps. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Overtime or Undertime ?—The annual meeting of the 
Leeds Association of Eagineers was held on Saturday 
under the presidency of Mr. A. Tannett Walker, M.I.C.E. 
The report was very satisfactory. In the course of the 
evening the chairman referred to the question of over- 
time and the remarks on it recently made by Mr. Tom 
Mann. He said that gentleman could not have chosen 
a more pos pony time to talk about overtime. Next 
year it would not be a question of overtime, but under- 
time, unless some of the employers looked about and got 
a good deal of work in. It was very unwise for people to 
interfere with the hours of iabour. They, however, as 
foremen engineers, had an immense influence in the 
workshops, and could do a great deal towards counter- 
acting the mischief these agitators did. But above all 
things as an Association let them remember that which 
made them, ‘‘good workmanship.” They could only live 
if they were united, and they must be determined todo the 
best and most honest work they could produce. That 
led to invention ; that was how this country had lived 
and would still live,and how they would maintain the 
traditions of this great empire. 


Coal Mining Developments.—The ‘vork of developing the 
coalfields in this district is being vigorously proceeded 
with. Near Rotherham a large col‘iery is being sunk to 
the well-known Barnsley seam. The sinking at Cadeby 
to the thick coal under the magnesian limestone by the 
owners of Denaby Main is making rapid pi s, and 
this will open up the vast area of coal on the Sprot- 
borough estate. At Loversall, near Doncaster, the site 
for a new colliery, which will be near to the Great 
Northern Railway Company’s system, has been fixed 
upon, and on the other side Doncaster borings to the 
coal measures have been satisfactory. There are about 
six good seams of coal between the Barnsley and Silkstone 
beds, and borings to these are taking place in all direc- 
tions. Lord Masham is about to sink two shafts, each 
18 ft. in diameter, to the Silkstone coal, near Feather- 
stone. The depth to the coal will be 610 yards and the 
pit will be called the ‘* Acton Hall.” Work in the shafts 
will be carried on by means of the electric light. 





Coal and Combustvon.—In speaking on this subject before 
the Yorkshire College Engineering Society on Monday, 
Mr. Hugh Holgate, F.G.S., gave a clear definition of the 
various classes of coal in common use. He pointed out 
that coals which are very soft and break easily make the 
hardest and most valuable coke. Touching on the sub- 
ject of smoke he said that if coals were thrown on very 
small and in large quantities the gases and the finely 
divided solid matter were given off at a temperature so 
low that they did not burn, and this caused a dense yellow 
smoke which was sheer waste. But on the other hand 
there was another kind of smoke, black in colour, which 
was the result of the flame impinging against the 
(comparatively) cold boiler-plate and which was not 
a wasteful smoke. In conclusion Mr. Holgate said 
it was possible to burn smoke and get greater heat out of 
it, but many people preferred to save the expense and not 
consume the smoke, even though they ran the risk of 
being occasionally fined. He sometimes found it was 
cheaper to use round coal than small. A lengthy discus- 
sion followed, in the course of which Mr. Ambler, smoke 
inspector, cited a case where a firm saved 2000/. a year by 
using small coal, employing a mechanical stoker and con- 
suming the smoke. Professor Goodman said that flam- 
ing coal was the best for obtaining heat, but wherever 
there was black smoke there was waste in the shape of 
carbon-monoxide which was given off with it. 


Iron, Coal, and Steel.—The iron trade is very flat, onl 
best qualities of bar and boiler plates moving off wit 
any degree of freedom, but in the heavy steel depart- 
ments a more cheerful state of things prevails, principally 
owing to some large contracts for railway material 
having been secured on home and East Indian account. 
After a slight relapse Bessemer billets and slabs are again 
realising 6/. per ton, and Siemens 7s. 6d. more money. 
Best engine tyres are fetching from 12/. 10s. per ton; 
springs and carriage and wagon tyres, 10/.; and axles, 
6/. 10s. Those engaged on Government orders, armour 
plates, and ordnance are busy, and a fair trade is doing 
on marine work. Serious complaints come from the 
foundries. The coal trade is brisk, and all the collieries 
in the district are working full time. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was but 
a thin attendance on ’Change, the market was cheerless, 
and very little iron changed hands. Inquiries were few, 
buyers being very shy indeed. A little business, how- 
ever, was recorded at 38s. 14d. for Lyon delivery of 
No. 3 g.m.b. Cleveland pig iron, and there were some 
sellers who were not disposed to do business under 
38s. 3d. On the other hand, buyers as a rule were 
not inclined to ‘te more than 38s. for the ruling 
quality. For delivery ahead there was nothing at 
all doing, consumers of pig iron not caring to pur- 
chase except for present requirements, as they be- 
lieve that lower prices may rule hefore long. A 
fairly good business was reported in the lower qualities, 
the demand from Scotland continuing pretty good. No. 4 
foundry was sold at 37s. 6d. and grey forge at 36s. 6d. 
Middlesbrough warrants opened 38s. 1d. and closed nomi- 
nally 38s. cash — To-day our market was stagnant. 
There was very little alteration in quotations. No. 3 
was rather easier, and was said to have been bought at 
38s. Middlesbrough warrants, after falling to 37s. 104d., 
closed 38s. cash buyers. In the hematite pig-iron trade 
there is not much alteration. Producers keep pretty 
busy, and few of them will accept less than 49s. for mixed 
numbers of east coast brands. Spanish ore is steadier. 
Rubio is quoted 13s. 3d. ex-ship Tees. 


The Production and Disposal of Pig Iron.—A few days 
ago the Cleveland Ironmasters’ Association issued from 
their offices at Middlesbrough their customary monthly 
statistics showing the make and disposal of pig iron 
in the north of England durin November. The returns 
show that at the end of last month of 151 blast 
furnaces built 92 were in operation, and had produced 
during the month a total of 220,825 tons of pig iron, of 
which 123,409 tons was Cleveland pig, and 97,416 tons of 
hematite, spiegel, and basic iron. The output of Cleve- 
land pig was 5515 tons less than in October, but the pro- 
duction of other kinds was 3421 tons more than in the 
previous month, giving a decrease on the total output of 
2094 tons, as compared with October. The number of 
furnaces running on Cleveland during November was 56 
—the same as during the previous month—but on hema- 
tite, &c., the number was 36, or two more than in Oc- 
tober. The total stocks of pig iron at the end of last 
month stood at 248,192 tons, being a reduction of 6084 
tons as compared with the end of October. Shipments 
of pig iron for November reached 80,985 tons, or 2771 
tons less than in the previous month, but an increase of 
5136 tons as compared with November, 1890. Altogether 
the returns are satisfactory. 


_ Manufactured Ironand Steel.—Makers of manufactured 
iron and steel report that they are busy, but some depart- 
ments are not very well off for work and new orders are 
not easily secured. In the steel ship-plate and angle de- 
partments, however, particularly in the latter, there is 
considerable activity, and some firms have orders which 
will keep them going for three months, but they are un- 
able to secure contracts for delivery ahead at market quo- 
tations. It is reported that some firms are so busy for 
the present that they have been obliged to refuse orders 
for early delivery. Common iron bars are 5l. 10s. ; iron 
ship-plates, 5/. 7s. 6d. ; iron ship-angles, 5/. 5s. ; steel 
ship-plates, 5/. 17s. 6d. to 6/.; and ship-angles, 5/. 15s.— 
all less the usual 24 per cent. discount for cash. Heavy 
sections of steel rails remain at 4/. 2s, 6d. net at works. 








The Fuel Trade.—On Newcastle Exchange steam coal is 
dull, best Northumbrian selling at 10s. and second quali- 
ties at 9s. f.o.b. Best Durham gas coal is in pretty = 
demand at about 9s. 6d. f.o.b. Bunker coal is very dull 
Coke is steady and quotations continue high. As much 
as 13s. 6d. is still asked for best blast furnace qualities 
delivered here. 


NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has shown no 
improvement. The best qualities have been making 
12s. 6d. to 12s. 9d., and secondary descriptions 11s. 9d. to 
12s. per ton. Household coal has been in moderate de- 
mand ; No. 3 Rhondda large has brought 12s. 6d. per 
ton. The inquiry for coke has been comparatively 
limited ; foundry —s have been making 18s. 6d. to 
19s. ; and furnace ditto, 17s. to 17s. 6d. per ton. 


Briton Ferry.—The fourth annual meeting of the 
Villiers Tinplate Company was held at Briton Ferry on 
Thursday. Mr. W. P. Struvé, (chairman of the Board of 
Directors), presided. A dividend of 10 per cent. for the 
year was declared, and to this was added a bonus of 5 per 
cent. A bonus of 5 per cent. was declared at the last 
half-yearly meeting. t was expressed at the resig- 
nation of Mr. Gwyn, the manager of the works. Mr. 
Gwyn is about to erect two mills at Briton Ferry. 


Clevedon Pier.—At a meeting of the Clevedon Local 
Board on Wednesday, plans and sketches of proposed 
alterations to the pier were laid upon the table. They 
were forwarded by the engineer for the consideration of 
the Board, and a letter was read in which Mr. Aber- 
nethy said he was sorry to inform the members that, 
although the time for tenders was left open till the 30th 
of last month, only one tender had been received, which 
was so much out of the way as not to be worthy of their 
consideration. Mr. Abernethy also explained the reason 
why his original estimate was so much below the tenders. 
In the first place he estimated the cost of the pier to be 
69231. To that they had to add 500/. for the landing 
steps and 300/. for further improvements suggested 
by the Board. He had also allowed some 6U0/. as 
the value of old ironwork, which was to be_ utilised, 
but none of the contractors would take it. This 
amounted to 8323/., not including 5 per cent. con- 
tingent expenses, and at the time the estimate was 
formed he had not the detailed drawings of the work 
before him. He could not hold out any hope of the work 
being done at a less cost than that estimated and ten- 
dered for by Mr. Double. Considerable discussion 
followed, and eventually Mr. Sheldon moved that a 
thorough examination of the lower part of the pier should 
be made by the surveyor, and that the result should be 
forwarded by Mr. Abernethy to see whether a modified 
scheme was practicable. This was agreed to. 








Tur MANCHESTER SHIP CanAL.—The Manchester City 
Council held a meeting on Wednesday to consider the 
Manchester Ship Canal, and after a long discussion, a 
resolution was proposed that the report of the Consulta- 
tive Committee should be accepted. An amendment was 
moved to take immediate steps to increase the number of 
directors representing the corporation to eight, and the 
appointment of an engineer to devote the whole of his 
time to the corporation. The amendment was lost by 
39 votes to 41, and the original motion was declared to 
be carried. 





Carter’s Rivet Pircw CatcuLaTor.—In our last issue 
we gave a number of curves for facilitating the calcula- 
tion of rivet joints. Another method of reducing the 
labour of calculation is by making use of a slide rule. A 
form of rule specially devised for this purpose was de- 
signed some time ago by Mr. W. C. Carter. This rule 
contains two slides’ and eight scales, 7 properly ad- 
justing which any problem concerning the strength of 
riveted joints can be solved very rapidly. Thus 
the pitch of 1 in. rivets in {% in. plates, to give 
je pov ntien% of joint and plate, can be read off almost 
instantaneously, whatever be the ratio assumed between 
the shearing strength of the rivets and the tensile 
strength of the plates. Again, having given a riveted 
joint, its percentage strength can_be read off the rule by 
only one setting of the slide. The makers of this rule 
are Messrs. Aston and Mander, 25, Old Compton-street, 
London, W. 


Osrrvary: DEATH oF Mr. JoHN TayLor.—We regret 
to announce the death of Mr. John Taylor, C.E., who has 
been for many years a well-known authority on all water- 
works matters. Mr. Taylor was born in Sunderland and 
came south in 1836; his first engagement being with 
the late Mr. Brunel, who placed him in charge: of a 
section of the Great Western Railway then in course of 
construction. In 1837, at the invitation of the late Mr. 
James Simpson, Mr. Taylor assisted in the design and 
construction of the original works of the Chelsea Water 
Company ; on their completion he continued in Mr. 
Simpson’s employment, and in a few years became his 
principal assistant, which position he retained up to the 
death of Mr. Simpson in 1869. Mr. Taylor was in the 
thick of the fight at the London main drainage inquiry 
in the year 1856; and spent several months in gauging 
the flows of the various sewers, in which he had a com- 

lete staff of men working day and night. In 1869 Mr. 

aylor succeeded Mr. Simpson as chief engineer to the 
Lambeth, Bristol, Cardiff, Newport (Mon.), and many 
smaller water companies, which posisons, with the ex- 
ception of Cardiff, he held until his death. In 1882 he 
was appointed consulting engineer to the New River 
Company, which he held down to 1890, when enfeebled 
health compelled him to resign. 
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BUCHNER’S COLOUR 





THE machine which we illustrate on the present 
page has been designed by Dr. Ernest W. Biichner, of 
the Ultramarin-Fabrik Wilhelm Biichner Pfungstadt, 
near Darmstadt, Germany, for moulding printing 
colours into the pyramids in which they are furnished 
to the trade. The machine is shown by a general view 
in Fig. 1 and in side elevation in Fig. 2. The 
lettering of the two blocks corresponds. The con- 
struction of the machine is as follows: A cam a, 
mounted on a shaft near the top of the machine, is 
rotated by hand or belt, and in its rotation raises a 
lever marked b in the figures. This lever is connected 
by links d with the cast-iron box e, to which is fas- 
teneda mould plate F, shown separately at the bottom 
of Fig. 1. The links d are prolonged below the box e 
and connected to a crossbar H, to which is attached a 
strong spring L, which pulls the links and the mould box 
down again, after they have been lifted by the cam. 
As the boxis lifted the colour is squeezed out into the 
moulds, and then delivered on to the conveyor & as the 
box is brought down again by the spring. To work 
the machine it is, of course, necessary to have the 
colour of the proper consistency, but the inventor 
claims that when this is done the machine gives a 
much greater output than can be obtained by hand 
work, 





Cuicaco EXHIBITION, 1893.—Her Majesty, by Order 
in Council, has been pleased to declare that the conditions 
of the Patent Act, 1883, under which an —— for a 
patent is not to be invalidated by the exhibition of an in- 
vention at an international exhibition, are to apply to the 
Chicago Exhibition, and also that exhibitors are to be 
relieved from the conditions of the above Act, under 
which they were required to give notice to the Comp- 
troller of Patents of their intention to exhibit the article 
afterwards sought to be D prog wigaes The regulations also 
apply to designs intended to be registered. 





THE TELEPHONE AT THE ANTIPODES.—An interesting 
telephoning experiment has been made in Melbourne. 

he Postmaster-Generals of Victoria and South Aus- 
tralia, with their principal executive officers, succeeded 
in establishing conversation between Melbourne and 
Adelaide, a distance of 500 miles. The governments 
of the two colonies have completed the suspension of a 
copper wire (No. 12 Birmingham wire guage, or 
rather more than } in. in thickness), which is to 
be used for a new quadruplex telegraph instru- 
ment; and the idea sug; meri itself of seeing what 
could be done with the telephone over the wire. For 
over an hour an animated conversation was carried on, 
and the chimes of the Adelaide Post Office clock were dis- 
tinctly heard in Melbourne, and vice versa. The instru- 
ments used at Melbourne were the Hunning, Berthon, 
Berliner, and the Blake, and the two former were found 
most effective. 


BLOCK MACHINE. 
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ARNOLDI’S SOUNDING APPARATUS. 

Tue illustration appended shows the arrangement of 
the sounding apparatus so clearly that it is not neces- 
sary to enter into details. Mr. John R. Arnoldi, 115, 
Vittoria-street, Ottawa, Canada, while in charge 
several years ago of several dredges for the Dominion 
Government of Canada, felt the want of some ready 
means of testing the work of excavation done by the 
vessels under his charge. He made and applied the 
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simple arrangement, of which an illustration is now 
given, and which has since been applied to large 
vessels. To the end of the rod A there is connected 
an indicator-rod D, and with the variations in the 
level of the river bottom the slope is altered and the 
indicator-rod shows the variations on the indicator C. 
No recording device was found necessary, as when the 
indicator showed the necessity for further dredging, a 
buoy was thrown overboard. 





CorrEr Minine In Norway.—The large Réros copper 
mines and copper works in Norway are likely to pass into 
the hands of a Belgian or French- — syndicate, who 
have offered a fair price for them. e Roéros concern is 
divided into 172 shares, and the syndicate in question 
have offered 20,000 francs for each share. Several share- 
holders have already acquiesced, and the greater part of 
the rest seem disposed to accept the offer. It is, how- 
ever, a question whether the Government may not inter- 
fere, and there is a good deal of national feeling against 
one of the most important industrial enterprises of the 
country passing into the hands of a foreign company. 
The Roros works have m continuously operated since 
the year 1644, and have always paid their way. The 
number of men has risen from some 300 to about 750 
hands. The works have during the last four years been 
materially extended and improved, and the building of a 
short railway has tended to increase the shipping of 
sulphur ore, which now amounts to some 30,000 tons an- 
nually. Several promising finds have also been made 
quite lately. Experience with several other copper mines 
and works in Norway seems to prove that foreign com- 
panies, both English and French, have not the knack of 





making them pay. 





HYDRAULIC VALVE. 

Messrs. Hunt AnD Mitton, of Oozells-street North, 
Birmingham, have recently introduced the valve for 
hydraulic lifts and hoists which we illustrate on this 
page, and of which Messrs. Nettlefold and Jones are the 
patentees. The two valves, for admission and exhaust, 
are contained in the same casting, and are identical in 
construction. Each valveisa hollow cylinder, stopped 
at its upper end, but provided with holes near this end 
to admit water. The other end of the cylinder fits on a 
valveseat, which, with clean water, is preferably made of 
gun-metal, but with dirty, gritty water, a slightly elastic 
seat, suchasone of gutta-percha, leather, orindia-rubber, 
is better. The bearing of the valve being narrow it is 
very nearly balanced when closed and can be easily 
opened. The pressure water is admitted into the 
chamber surrounding the top of the valve, on raisin 
which it passes through the openings in the gun-meta 
cylinder, past the open end of which it then flows to 
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the lift, or to the exhaust as the case may be. Round 
each cylinder is fitted a hat leather packing as shown 
in the engraving, which prevents any leakage of water 
along the exterior surface of the cylinder. Thearrange- 
ments for operating the two valves are very ingenious. 
A bar with curved ends is swung from two links pivoted 
on wrought-iron standards bolted to the valve casing. 
If this link is swung to the left it moves upwards, and 
the top horizontal portion of the swinging bar engag- 
ing with the cam roller on the spindle of the left-hand 
valve raises this valve from its seat, whilst at the same 
time the under surface of the curved end of the swing- 
ing link on the right passes over the lower roller on 
the right-hand spindle and prevents that valve from 
rising. Ifthe link is swung to the right the right- 
hand valve is raised, whilst the left is kept on its seat 
by the curved surface of the left-hand end of the link. 
When the link is in its mid-position neither valve can 
be raised from its seat. The springs shown on the 
spindles are intended to compensate for small inaccura- 
cies due to wear in the curvature of the swinging link, 








INDUSTRIAL NOTES. 

TueE state of the labour market generally is far from 
being peaceful, although we are approaching to mid- 
winter. There seems to be a spirit of unrest in all 

rts of the world in so far as labour is concerned, 

f this impact of opposing forces were less violent and 
more natural the results might, in the near future, 
be permanently advantageous, As it is there are 
indications of reaction which may be disastrous to 
those least able to bear it. In this country the 
reaction has begun in many of the recently formed 
unions. In Germany, in France, in lgium, 
and in the United States the unions are not so 
‘*powerful” as they were a year or two ago. In 
Australia the chances are that the ‘‘ Labour Party ‘ 
will be broken to pieces. There is already a revolt 
against the recent vote in the Legislature, the labour 
papers ne among the first to criticise and resent 
the vote. The labour members resent those attacks ; 
the Australian workman retorts that they are not 
beyond criticism because they are labour members. A 
curious debate took place at the recent meeting of the 
Labour Council, New South Wales ; when it was pro- 
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posed to send a delegate to Melbourne, it was sug- 
gested that he should pay his own expenses, or, as an 
alternative, that some labour member should under- 
take the business as he went on his trip to the races 
for the ‘‘ Cup,” with a free pass by railway. Even in 
Australia the labour party is not a happy family, 
suspicion, personal abuse, and rancour being often 
manifested in connection with the labour movement. 





The condition of the engineering trades in Lanca- 
shire has improved, and is improving, in many branches, 
Locomotive builders have recently booked a consider- 
able number of orders, some of good weight, in most 
cases sufficient to carry them well into the next year. 
Wagon builders have also secured an accession of some 
large orders; they also are well supplied with work 
far into the coming year. Boilermakers have also 
been securing more orders, most of them having a fair 
amount of work on their books. There is, however, 
the aemeneiek that in general work there is a slacken- 
ing off, the weight of work coming forward not being 
equal to that which is fast running out. It is also 
said that the keenness of competition to secure orders 
has weakened prices, but this is rather in tendency 
than in actual fact, at least to any serious extent. 
The activity in those firms that are well known for 
specialities helps to keep the number of unemployed 
down, the recent increase in the number being, con- 
sidering the time of year, inappreciable. The iron 
trade is quiet, a want of firmness prevails, and there 
is some underselling by merchants, though makers’ 
prices still remain unchanged. There is little doin 
for forward delivery at present. In the finishec 
branches there is not a great demand, and prices tend 
downward, if anything. The labour market is quiet 
in all these branches, the strike at Colne having been 
settled. The questions of overtime and the 53 hours 
are in abeyance in cases where no arrangement has 
been effected, but the latter question is practically 
settled throughout the whole of the Lancashire dis- 
tricts, the only doubt being as to when the arrange- 
ment shall come into operation. 





In the Sheffield and Rotherham district there is a 
tendency to slacken down as regards the heavier 
branches of the iron and steel trades. But there is 
little indication of any decline, except in the demand 
for coal and coke used for manufacturing purposes. 
No large number of men are unemployed in the district 
connected with those branches up to the present. 
Some have been discharged in the iron and steel 
moulding departments, the number out of work being 
larger than in some other centres of industry. There 
is also an increase in the number of unemployed 
unskilled labourers, some of whom aré seeking work 
at the local collieries. But even there the demand is 
quiet, But asa set-off to this some good orders have 
been secured for best steel for the Continent, and 
from the inquiries made other good orders are in 
prospect at an early date. In other branches trade is 
more active than it has been. Manufacturers of 
circular and band saws are very busy, and the season’s 
orders for machine knives are coming to hand for 
larger prea than usual, especially for chaff-cut- 
ters and other food-preparing machines. The supply 
of spades, shovels, and forks finds a ready market, 
and there is a steady demand for picks and hammers, 
The demand for files is on the increase, and although 
much of the work is now done by machinery, few 
men are out of work. Various processes are now per- 
formed by mechanical means which formerly were done 
by hand, but labour does not appear to be injured 
thereby. There are no disputes of any moment to 
disturb the conditions of labour, either as to wages 


, or hours of work. The workshops are busy in view 


of the approaching holidays, but even the prospects 
of the new year are not discouraging. 

In the Cleveland district the pig-iron trade is flat, 
only a moderate amount of business being done, even 
though lower rates are proferred as an inducement 
in many cases. The winter trade begins to be felt; 
though the weather is still open for shipments, the 
quantities shipped are far below those of the last few 
months. The state of trade is, however, thought to 
be influenced more by extraneous conditions than 
local, especially by the abnormal conditions under 
which Scotch warrants are held, and the probability 
of lower rates ruling in the near future. But for those 
extraneous influences trade is not unfavourable, for 
there is a large consumption of iron going on. In the 
finished iron trade prices have been a little lower to 
attract purchasers, but trade is quiet notwithstanding. 
Most of the works are, however, kept going. Steel 
platemakers have more work on hand, even at the old 
rates, and angle producers in steel are busier than 
those producing manufactured iron. No disputes of 
any moment are pending in any of those branches. 
The Newburn Steel Works have elected representa- 
tives on the Board of Conciliation and Arbitration for 
the North of England Manufactured Iron and Steel 
Trade, the firm having nominated Mr. John Watson 
Spencer to be their representative ; that of the men 





being Mr. W. Davis. The parties have agreed to 
take 50 tons output as a basis upon which to calculate 
tonnage rates. At the Jarrow Works the enginemen, 
cranemen, &c., complained to the Board that the 
Tyneside and National Labour Union want to prevent 
them working with the millwrights when their ma- 
chines are idle. The matter was adjourned for fur- 
ther inquiry, when action will be taken by the Con- 
ciliation Board. 





The accountants’ report to the Midland Wages 
Board on the selling price of iron shows an advance in 
price, but not sufficiently large to warrant any rise in 
wages. The rates will, therefore, remain as they were 
for the current two months. The increased profits 
realised by the higher prices will give the employers 
some satisfaction, as the complaints were that the 
margin had become very narrow of late in the district. 

The committee charged with the duty of preparing 
a schedule of prices in the sheet iron trade have per- 
formed their task, and it is anticipated that the rates 
will be adopted without much friction by all parties. 
The adoption of this schedule will remove the cause 
of much discontent in the district, and enable the 
Wages Board to deal with the cases of dispute that 
may arise from time to time, as it is able to do with 
the rates of pay for puddling and millwork generally. 
a will be averted, and peace will be re- 
stored, 





The strike of hobnail makers of Worcestershire and 
Staffordshire has ended with concessions to the men, 
generally on the lines of the concessions recently 
made to the nailmakers employed in other branches 
of trade in the district. The ruling rates for a long 
time past have been very low, so low that the better 
class of employers have evinced sympathy with the 
men’s movement, and have supported their demands. 





The strike of ironworkers at Messrs. Crabtree’s 
works, at Colne, Lancashire, has been settled by the 
men accepting an advance in wages in lieu of a reduc- 
tion of working hours for which the men left work. 
The ‘ big shilling” had more attractions for the men 
than an hour’s less work. 


The memorandum submitted to the Labour Commis- 
sion on ‘‘ State and Municipal Control of Industry” 
proposes to ‘‘ dockise” a bend in the Thames and 
otherwise effect a complete reorganisation of the docks 
of London, at a cost of about four and a half millions 
sterling. The proposal as such is not quite within the 
purposes of these Notes, except in so far as it affects 
industry andlabour. It does not appear that anysugges- 
tion was made as to the raising, or finding of the capital, 
norareweaware of any expert examination of the scheme 
either as to cost, or feasibility, ‘These are minor points 
which are thought by the proposer to be not worthy 
of his time and pen tograpple with and expound. But 
what of the industrial aspects of the scheme? If it be 
practicable, and the means could be found for its 
execution, the result would be to economise labour to 
such an extent that fully one-third of the number now 
employed at the docks and the riverside would be dis- 
pensed with. From that point of view the scheme 
would benefit capital, but not labour. No doubt it 
would involve a supply of permanent hands, and 
virtually destroy the ‘‘ casual system ;” so far so good, 
but machinery could be better employed than at pre- 
sent, and thus lessen the number of hands. The 
costliness of dock work in London is due to the large 
area over which it is spread, and the large number of 
extra hands required. Centralise the docks, furnish 
such labour-saving appliances as are available, and 
wages will be saved to swell the growing capital of the 
country. This is inevitable. 


The carpenters and joiners have settled down to the 
acceptance of the award of the arbitrator in connection 
with the recent strike. There has been a good deal 
of discontent with the award, but pledges were given 
that the men would abide the decision, as well as the 
employers. The men now desire to effect a federation 
of the building trades in order to renew the conflict at 
an early date. But a federation of weak unions will 
not accomplish much. The only union of real 
strength is that of the Amalgamated Carpenters and 
Joiners, but even that society has to deplore that 
40 or 50 per cent. of the men are out of union. The 
masons, formerly a very strong body, have never 
recovered from the strike at the Law Courts in 
1877. The bricklayers are not strong, while the 
plasterers are admittedly very weak—the same is 
true of the painters. 





What is alleged to have been a labour dispute took 
lace on the Sandringham estate of the Prince of 
Vales recently, but it appears that the origin of it 

was that the local secretary of the Agricultural 
Labourers’ Union left work before the appointed time, 
another following his example. These were then given 
a month’s notice. At the end of that period three 


other men followed their example, the whole five being 





paid off on Monday. Surely leaving work without 
notice before the time has expired can scarcely be 
called a strike or dispute. 





A very important proposal was submitted by a 
Sunderland shipowner to his workmen on Friday last 
respecting the hours of labour. Mr. J. Y Short, of 
Pallion, addressed a meeting of his workmen during 
the dinner hour, and proposed that their hours of 
labour should be reduced to 48 hours per week all the 
year round, on the condition that they acceded to a 
reduction of 5 per cent. in wages to compensate the 
firm for the increased cost of production. The hours 
now are 52 per week, so that the reduction is four 
hours per week, the working day to commence at 
7.30 a.m., and end at 5 p.m., with 48 minutes for 
dinner. ‘The proposals were heartily cheered by a pro- 
portion of those present, but the decision was delayed 
until the 15th inst. If agreed to the new arrangement 
will commence on the first day of the new year, for a 
year’s experiment as to its working. 





The miners seem to be so determined to adhere to 
their resolution respecting the eight hours for miners, 
that it is probable they will oppose the re-election of 
Mr. Henry Broadhurst for one of the divisions of 
Notts. All his past services are to be forgotten for a 
mere sentiment, Strange that workmen who complain 
most about their treatment by employers should do 
this. But gratitude is a rare virtue. 

The eight hours movement in the bookbinding 
trade is making progress, but it is encountering some 
obstacles. Many firms have agreed, but a few remain 
obdurate up to the present. It was hoped that a 
strike would be averted, but in some cases the men 
have had to come out in order to carry their point. 
Still it is marvellous that the movement should have 
made such progress in the space of a few months. 

The French miners have agreeed to arbitration, the 
terms and conditions having been accepted, after some 
protests by the men. The work at the mines was re- 
sumed amid general enthusiasm. The men have peti- 
tioned to have the sentences remitted on those com- 
mitted to prison or fined during the strike. But one 
case, that of outrage, Lieven, on December 4, will 
operate against the petition it is feared. The Paris 
Municipal Council have voted another sum towards 
the men on strike. This action seems curious to us, 
who would resent the voting of public money either to 
assist or resist a strike. 

The miners’ strike at Pendlebury, in Lancashire, 
which had extended to eight weeks, took a turn at the 
close of last week towards a settlement. A friendly 
interview took place, at which the owners offered terms, 
which the leaders made known tothe men. The latter 
refused the terms offered, but suggested other terms. 
It is probable that negotiations will effect a settlement 
by some compromise satisfactory to both parties. When 
once they meet face to face a mode of settlement is 
not so difficult as when both stand aloof. 

The crisis in the coalfields of South Wales is serious, 
though it may be the difficulties will be cleared awa 
ere the end of the year. The notices to terminate all 
contracts were posted at all the collieries of the asso- 
ciated employers on Tuesday the Ist instant, and 
notices were served individually as well. But a 
number of firms are not associated, at these no notices 
were given. Some ofthe men are averse to the sliding 
scale, others are in favour of it. The officials of the 
union generally favour the scale. It is to be hoped 
that a settlement will be effected. 

The ironstone miners in the Cleveland district are 
on short time at most places, except where the mines 
are worked by firms having blast furnaces of their 
own. The slackness is such that the men are worse 
off than they have been for years. This looks as 
though the iron trade was tending towards a crisis at 
no distant date. 

The strike of miners at the Malago pit continues. 
The men have been out for several weeks, and there 
are no signs of a settlement. The men are well sup- 
ported by funds. 

The strike of miners at the Low Moor Collieries has 
been settled after a dispute lasting nineteen weeks. 
The dispute arose over the payment of a farthing per 
hundredweight on the ironstone obtained in what is 
known as the Rhodes pit. At an interview the 
owners made an offer which the agents of the men 
advised them to accept. They did so and the strike 
ended, much to the satisfaction of all concerned. 

Some further disputes are pending in Yorkshire 
over the non-union question, union men refusing to go 
down the pit with non-union men. This seems to 
a very small question—whether or not to ride together 
for afew seconds, while they work together, drink 
together, and often play together at their recreative 
games, even sing together out of the same hymn book 
at the same Little Bethel. 

In the other mining districts technical disputes 
occur, many of which are mutually arranged by the 
owners and the men’s agents. But the latter often 
have all their work to do to keep the men from strik- 
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ing. They are more ready to strike than the union is 
to pay the cost of the dispute. It is very difficult to 
keep the men under discipline in many instances. 





THE COLUMBIAN EXPOSITION OF 1893.* 


By James DrepcE, Member of Council, Member of 
the Royal Commission. 


I.—IntTRODUCTION. 

I HAD the honour of appearing before you, a year ago, 
and of making the first public address on the subject of 
the Columbian Exposition of 1893 which had been de- 
livered in Europe. On that occasion our Chairman sug- 
gested that at similar intervals, until the close of 1893, it 
would be of interest to prepare other papers on the same 
subject, in which would be recorded the p ss made 
during the preceding twelve menths, and ultimately the 
measure of success achieved by the Exposition. Acting 
on this og ype I venture again to claim your atten- 
tion, while I endeavour to describe the character, the 
actual condition, and the coming prospects, of the great 
work now rapidly advancing in Chicago. You may re- 
member that, at the date of my previous paper, the smoke 
had scarcely cleared away from the battle-field at Wash- 
ington, where different cities had been contending for the 
prize, and upon which Chicago remained the victor. It 
cleared away, to disclose other and minor storm clouds, 
impending local difficulties, as well as broader differences 
between the Government representatives and those of the 
municipality. Then the Chicago Exhibition scheme 
tossed in troubled waters, as stormy as those of Lake 
Michigan. From the Eastern States contempt and ridi- 
cule were poured upon it, and motives, that lay deeper 
than those of angry yO aprpec materialised 
themselves in a persistent flight of malicious telegrams 
and reports, intended tu depreciate the prospects of 
Chicago and to prevent European co-operation ; for Euro- 
pean co-operation might mean to these intriguers exten- 
sive damage to American trade. These evil times are 
happily far enough removed to enable us to judge clearly 
of the attitude adopted by the people of Chicago, and by 
the gentlemen they have chosen to direct the affairs of 
the Exhibition ; of their energy, determination, self- 
sacrifice, and steady advance in the face of great and dis- 
couraging difficulties. It may be affirmed with confidence 
that whereas a year ago the prospects of the Columbian 
Exposition were full of doubt and uncertainty, they are 
now assured ; that the misunderstandings, jealousies, and 
suspicions that then suggested the ——., of ship- 
wreck, have been swept away ; and that the Executive, 
which twelve months since were only amateurs in exhibi- 
tion matters, have so fully grasped the general aspect as 
well as the innumerable details of the problem, that they 
have passed the stage of apprenticeship, and have proved 
themselves capable of filling the onerous position assigned 
to them. A year agothe general plan and organisation 
of the Exhibition were vague; to-day they are settled 
down to minute points of detail; then the designs for the 
buildings had not been prepared, now all the important 
contracts have been let, col te whole area of Jackson 
Park is crowded with thousands of workmen. A year ago 
in this country and on the Continent, so far as the 
Columbian Exposition excited comment, it was that of 
contemptuous indifference or of hostility emphasised by the 
effect of the McKinley tariff on the commercial mind, 
which had not realised that this weapon is a two-edged 
sword, as liable to wound those who wield it, as those 
whose interests it may affect. To-day the importance of 
the Exhibition is recognised ; its extent and magnificence 
are no longer questioned ; it has taken rank by anticipa- 
tion as one of the great international exhibitions of the 
century ; and its potential commercial usefulness to 
British manufacturers is beginning to be understood. All 
these things are much to have achieved in so short a time, 
but more than that has been done. A Commission re- 
presenting the American Government and the Chicago 
directory, visited this country in July last, and were 
received in a manner that gave the greatest satisfaction 
to themselves and throughout the United States; their 
reception here undoubtedly prepared the way for their 
successful Continental mission. They visited almost 
every European country, and in each were received with 
welcome. France and Germany, Russia, Austria and 
Italy, Scandinavia, Belgium, and Holland—all these 
countries dismissed them with words of encouragement 
and promises, which were in most cases followed by action, 
and in all were sincere. The visit of these gentlemen to 
London was extremely well timed ; it coincided with the 
appointment by the Government of the Royal Commis- 
sion, and the special honour was shown to this Society, of 
selecting its Council to constitute that Commission. I 
suppose we all of us realise the benefit of this selection to 
the Society ; the distinction that has been shown it, and 
the value that it will be in the future, if the Council are 
enabled—and of that I think there can be no doubt—to 
report some three years hence that they have successfully 

uitted themselves of the trust placed in them. 

‘ven of more importance than the visit of the American 
Commission to London, was that of the representatives of 
the British Commission to Chicago last September. You 
will perhaps have read the report upon that visit, and 
will I trust agree that we all have the fullest reason to be 
satisfied with the prospects of the Exhibition, and to be 
more than content with the warm sympathy and kindli- 
ness, expressed both in Washington and in Chicago, 
towards this country. That this kindliness and sympathy 
were not empty forms of speech, was proved by the fact 
that in each instance the demands made on behalf of 
British exhibitors were granted to the fullest extent. 
The Executive have, as a matter of course, laid down the 
wise rule to treat foreign applicants for participation, 
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without favouritism and in the order of their application, 
but I think we may claim to be an exception to this rule, 
and to have commenced our connection with the Exhibi- 
tion under conditions of friendship and goodwill, which 
rise superior to the rigid limits of regulations, and call for 
our brotherly co-operation, to aid in, as well to compete 
at, the Columbian Exposition of 1893. . 

When the Act of Congress was passed legalising the 
Exhibition as a Government undertaking, care was taken, 
that while the national Treasury was not hampered with 
liability, power was reserved for national supervision 
and control upon several very important points ; and to 
take charge of the Government interests, a large Com- 
mission, composed of two members of Congress from 
each State in the Union, was appointed. The chief duties 
of this body were: to approveof the designs of the 
buildings and of the site selected ; to satisfy themselves 
that the undertaking was on a financially sound basis ;_ to 
compile the classification of exhibits ; to allot space to 
home exhibitors, and to foreign nations ; and to control 
the proceedings of the juries, which are to be regulated 
by a system which they shall decide upon. Like many 
other committees, this national Commission entered on 
its duties with great enthusiasm and in full force of num- 
bers, but it was soon found, as is not unusual, that the 

y was too large to be manageable, and before long its 
functions were delegated to a verysmall number of its 
members, who, with an equal number of the Executive 
Directory, constitute the supreme body, or Board of 
Control. The Government portion of this Board is repre- 
sented permanently by the Director-General, Colonel 
George Rk Davis, who has charge, subject tothe Board, 
of the various matters above referred to, in which the 
Government hold control. 

All executive matters relating to construction and 
management, before, during, and after the Exhibition, 
are vested in the Exhibition Executive, appointed” by 
the Board of Directors, representing the guarantors of 
the city of Chicago, who have become responsible, in the 
first place, for the minimum sum of ten millions of dollars, 
and practically for the unknown supplementary expenses 
which most certainly will be incurred. As a matter of 
course the original estimates have been already largely 
exceeded, for the scheme of the Exhibition has grown 
under the hands of its creators, and the controlling ies 
have applied to the central Government for assistance, 
not in the form of a grant, but as a loan, secured upon 
the future assets of the undertaking, rather than throw a 
further burden upon the citizens of Chicago who have 
made such large advances. With this part of the scheme 
we have nothing to do, though we may remark in passing 
that, in one way or another, the funds required, no 
matter how — they may be, will be forthcoming, 
whether from the national exchequer or from private 
subscriptions, and that in no event can any financial 
difficulty intervene—at least in no event for which a 
forecast is possible. 

This part of the subject would not be complete with- 
out a reference to the organisation by which the Exhibi- 
tion work is controlled. The Chicago Board of Directors 
consists of forty-five members, the officers of which are: 
President, the Hon. W. H. Baker; vice-presidents, 

essrs. T. B. Bryan and Potter Palmer; secretary and 
solicitor-general, the Hon. Benjamin Butterworth; 
treasurer, Mr. I’. Seeberger ; auditor, Mr. W. K. Acker- 
man; and traffic manager, Mr. E. KE. Jaycox. The direc- 
tory is divided into a number of working committees, of 
which the most important are the Executive, Finance, 
Grounds and Buildings, and Ways and Means. The 
Bureau of Construction comes under the immediate 
control of the Executive; the head of this very im- 
portant department is Mr. D. H. Burnham, chief of 
construction, under whose direction all the details of the 
buildings are prepared, and the work carried out. In the 
same department are the landscape gardeners, Messrs. 
Olmstead and Co., whose work will be referred to later. 

On the Government branch of the control are the 
officers of the Government Commission, nine in number, 
including the Director-General, Colonel George R. Davis, 
who is the executive officer for the Commission. In his 
charge are the various departments of the Exhibition, 
chiefly referring to the arrangement of exhibits, installa- 
tion, &c. The names of these departments and of their 
respective heads areas fellows: (1) Agriculture, Mr. W. 
I. Buchanan ; (2) Horticulture, Mr. Saunders; (3) Live 
Stock, Mr. W. I. Buchanan; (4) Fisheries, Mr. J. W. 
Collins ; (5) Mines and Mining, Mr. F. J. V. Skiff ; (6) 
Machinery, Mr. binson ; (7) Transportation, Mr. W. 
A. Smith ; (8) Manufactures, Mr. J. Allison ; (9) Elec- 
tricity, Mr. J. P. Barrett; (10) Fine Arts, Mr. H. C. 
Ives ; (11) Liberal Arts (of this the chief has not been 
appointed) ; (12) Ethnology, Professor F. W. Putnam; 
(13) Forestry, Mr. W. I. Buchanan ; (14) Publicity and 
Promotion, Mr. M. P. Handy; (15) Foreign Affairs, 
Mr. W. Fearn. Besides the committees and directors, 
there is a Board of Reference and Control, a Board of Lady 
Managers for the Women’s Section, and the committee 
for the great series of congresses to be held in connection 
with the Exhibition in 1893. 

Finally come the members of the Board of Control for 
the United States exhibit, eleven in number, and all of 
them distinguished men. They are: For the Department 
of State, Mr. S. A. Brown, chief clerk of the State De- 

artment ; for the Treasury Department, Mr. A. B. 

ettleton, assistant secretary ; for the War Department, 
Major C. Comly ; for the Navy Department, Captain R. 
W. Meade; for the Post Office Department, Mr. i Sh 
Hazen, one of the assistant postmasters-general ; for the 
Department of the Interior, Mr. H. A. Taylor, Commis- 
sioner of Railroads; for the Department of Justice, Mr. 
E. J. Foster; for the Department of Agriculture, Mr. 
E. Willits, assistant secretary of agriculture, and who is 
also chairman of the Board ; for the Smithsonian Insti- 





tution, Dr. G. L. Goode, assistant secretary of that insti- 
tution ; for the United States Fish Committee, Mr. J. 
W. Collins; and for the Latin-American Department, 
Mr. E. W. Curtis. It will be seen from this list that 
every department of State will be efficiently represented 
in the Government buildings. Besides the various agents 
who have been despatched to different parts of the world 
by the Executive as well as by the American Government, 
it may be mentioned that the Exhibition authorities are 
permanently represented in England by Mr. R. ‘or- 
mick, recently secretary at the American Legation in 
London, and whose offices are at 72, Victoria-street, 
Westminster; while several delegates have been de- 
— to Europe by the Treasury Department in 
Washington to render such assistance and information as 
may be in their power, to the various Royal and other 
Government Commissions that have been, or will be, ap- 
pointed in Europe to look after the interests of foreign 
exhibitors. 

The names of many other gentlemen actively engaged 
upon the Exhibition in Chicago will be given hereafter in 
the course of this paper, and if they are omitted it will 
be due to oversight and not intention on my part. Just 
now public attention is concentrated on the work in pro- 
gress at Jackson Park, and to this subject the present 
paper will be mainly devoted. 


II.—GENERAL PLAN OF THE EXHIBITION. 


The site of the World’s Columbian Exposition is about 
seven miles from the centre of Chicago ; at first sight this 
comparatively large distance will appear objectionable, 
but no trouble will be caused to visitors, because the 
means provided for transportation by trains, street rail- 
roads, and passenger steamers, will be amply sufficient to 
deal with the vast traffic expected. The site is really an 
ideal one, and of sufficient extent to satisfy even the most 
ambitious citizen of Chicago. It comprises Jackson Park, 
occupying 586 acres ; Washington Park, a mile away, of 
371 acres, and a strip of land called the Midway Plaisance, 
connecting the two, and contributing a Snther area of 
80 acres. Thus there is a total of 1037 acres avail- 
able for the purposes of the Exhibition. Of this it is in- 
tended only to utilise Jackson Park and the Midwa 
Plaisance for the buildings and grounds. Jackson Par 
is situated on the lake shore seven miles south-east of the 
city hail. Only a small portion of the northern part of 
this park had been laid out by the city prior to its acqui- 
sition by the Executive; all the remainder was waste 
and marshy land, which has had to be reclaimed and 
adapted to receive the buildings. Thelarge plan (page 702) 
shows the form of the park, the general disposition of the 
principal buildings, and their relative positions with 
regard to the lake shore. All that is most grandiose in 
the design, and most striking in architectural display, is 
concentrated near the south of the park of each side of a 
Grand Avenue terminating, on the one hand, at the lake, 
and, on the other, with the Administration Building. A 
huge pier with a long T-shaped head, protected outside 
and to the north by breakwaters, incloses a harbour of 
sufficient extent to shelter all the smaller craft to be col- 
lected either for exhibition or for the purpose of plying for 
hire. For the whole length of the Grand Avenue extends 
a broad basin with terraced slopes ; in this basin the prin- 
cipal fountain display will be concentrated, and from it 
will be supplied the system of canals that runs throughout 
the grounds and expands into the lagoon situated in the 
centre of the park. 

Although + ny of the various buildings facing 
the Grand Avenue are, each of them, the work of a 
different architect, the designs were prepared under such 
conditions as to secure a harmonious effect. Greater 
latitude in design was permitted in those structures 
which—more or less isolated—are not required tO assist 
in aiding the effect of the principal perspective. The 
purposes of the various structures are marked upon the 
plan; tothe south of the Grand Avenue are the Agri- 
cultural Buildings, with their stock yards and annexes; 
a Forestry Building, and the Machinery Hall with 
its annexe, the former being connected with the Agri- 
cultural Building by a great classic colonnade. At the 
head of the Grand Avenue is placed the Administra- 
tion Building, and on the north are the buildings for 
Manufactures and Liberal Arts; for Electricity; and for 
Mines and Mining. Westward and a little to the north 
is the Transportation Building; northward again and 
facing the lagoon with the wooded island in the midst, is 
the vast Conservatory devoted to Horticulture and to 
Floriculture. North of this are the Women’s Building, 
the Pavilion of the State of Illinois, and the Art Gal- 
leries with their annexes. The remainder of the park at 
this end, which is the area that had already been re- 
claimed by the Park Commissioners, is reserved for the 

vilions of the various States, each one of which it is 
ens will be represented. Returning southward by the 
lake shore we come to a large space that has been set 
aside for the pavilions of foreign countries, and here I 
may mention that the Exhibition executive had reserved 
for this country the most advantageous site of all, the 
point of land facing the lake, and immediately to the 
north of the American Government Naval exhibit, about 
which I shall have more to say presently. North of the 
canal connecting the lagoon with the lake is the Fisheries 
Building, and south of this canal extending to the north 
end of the Industrial Building, is a large area set aside 
for the United States Government and on which their 
building will be erected. 

After this we arrive at the Great Hall of Manufactures 
and Industrial Arts from which we started. From the 
foregoing brief review it will be realised that the Exhibi- 
tion comprises a large number of very important struc- 
tures ; of these I have only enumerated the most impor- 
tant, but in the following list all of the buildings to be 
constructed by the Executive are set forth in detail, 
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| In addition to the foregoing there is the United States 
| Government Pavilion, 350 ft. by 420 ft., covering an area 
| of 3.4 acres and to cost 80,000/.; and the model battle- 
|ship of the Navy Department, 348 ft. long by 69.25 ft. 
| wide, and occupying .2 acres in the lake; this exhibit will 

cost about 20,0007. Finally there is the Tlinois State 
| building of 160 ft. by 450 ft., or 1.7 acres, and which is to 


reckoned as a part of the Exhibition grounds, the size of 
the World’s Fair of 1893 will be four times as great as 
that of the Exhibition of 1889. We have seen that the 
principal buildings at Chicago will occupy a space of 150 
acres, those of Paris covered 55 acres. ost of you will 
have a lively recollection of the fatigue inseparable from 
a thorough exploration of the Paris Exhibition, and you 
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702 
fi together with their dimensions, acreage, and estimated 
cost: 
Buildings. ft. ft. Acres. £ 
Mines and Mining... 350 by 700 5.6 52,000 
Liberal Arts ... ... 787 by 1687 30.5 — 200,000 
Horticulture ... 250 by 1000 5.8 60,000 
Electricity 345 by 700 5.5 73,000 
Jt 
ines.) abet, 
MioOway 
PLAISANCE : 
& 
“ 
@ 
Q 
w 
» 
<= 
> 
w 
w 
# 
: Women’s 200 by 400 1.8 24,000 
Transportation 250 by 960 5.5 56,000 
Administration 260 by 260 1.6 90,000 
Fisheries a ms 363 1.04 
Annexes ies .. 135 diara. 0.8 40,000 
Agriculture ... 500 by 800 869.2 
Annexe ove .. 328by 500 3.8 108,000 
Assembly Hall .. 450 by 500 5.2 40, 
Machinery .. B5OOby 800 9.8 
Annexe i 490 by 551 6.2 240,000 
k Power House 80 by 600 a 
: Fine Arts 320 by 500 3 3.7 
Annexes 120 by 200 1.1 100,000 
Forestr 200 by 500 2.3 20,000 
Sawmil . 125 by 300 0.9 7,000 
Dairy ... vi .. by 200- 05 6,000 
Live Stock ... . Sby 330 1.3 
iS Live Stock Sheds 40.0 30,000 
i Casino... * 175 by 300 1.2 30,000 
“ ee 
: Totals 144.8 1,176,000 








cost 50,0007. It should be mentioned that the sum of 
30,0007. debited to the Casino (and which will probably 
be abandoned) in the above list includes the cost of the 
acd which has been already referred to. Of the principal 

uildings there will therefore be 150.1 acres, the estimated 
cost of which is 1,326,0002. But besides these there will 
no doubt be several others, to say nothing of annexes; 
amongst them a Jarge Music Pavilion and a Press Building 
are already being designed, and the very lowest estimate 
which the Grounds and Buildings Committee is justified 
in advancing is no less than 1,459,000/. It is impossible 
to say at present how many State pavilions and buildings 
erected by foreign nations there will be in Jackson Park ; 
the most moderate estimate places them at about eighty. 
It will be interesting to compare the size of the Columbian 
Exhibition with that held at Paris in 1889. Leaving out 
Washington Park, which is at the disposal of the Execu- 
tive, but which probably will not be used, Jackson Park 
and the Midway Plaisance make up altogether an acreage 
of 660. The Champ de Mars, the ero, the Espla- 
nade des Invalides, and the quays were together 173 acres, 





so that including the harbour, which may be fairly ' 1891 


will therefore realise the necessity that will exist in 
Chicago for a complete system of passenger transit 
throughout the grounds ; I believe that I may safely 
assure you the ig poop in this respect will be very 
ample and varied. I may now proceed to describe ver. 

briefly the leading characteristics of the principal build- 


ings. 
(Zo be continued.) 








COMPOUND AIR COMPRESSORS AND 
MOTORS. * 
By Professor A. C. Exxiort, D.Sc. (Edin.) 
(Concluded from page 674.) 
To turn now to the motors. Shortly after the discus- 
sions above referred to the author met Mr. William 





* Paper read before the South Wales Institute of Engi- 
neers, with which paper is incorporated a communication 
to Section G of the British Association, Cardiff Meeting, 
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Galloway, who in the course of conversation suggested 
the question whether there could be any useful analo; 
between a compound steam engine and an air motor. The 
principle ep have named for convenience ‘‘com- 
pound” has been dealt with so far as compressors are 
concerned; but here we have an entirely different 
idea. At first the author could think of no answer 
but that possibly the arrangement might afford special 
facilities sen Seem the -- of supp ong | heating 
which has been widely adopted in Paris by M. Popp; 
but immediately afterwards it occurred to the author that 
just as the temperature in the receivers of a compound 
compressor could be reduced to nearly atmospheric tem- 
perature by the application of air or water at that tempe- 
rature, so the temperature in the receiver of a compound 
motor could be raised nearly to equality with that of the 
atmosphere by identically the same means. We have 
here in fact a practical plan for realising a speculation 
ee in by Mr. Williams in the paper already re- 
ferred to, namely, that in a compressed air system of 
transmission it is possible to derive mechanical energy 
from atmospheric heat (to use the phrase for want of a 
better). In passing it may be noted that Sir William 
Thomson, PRS. proposed something of the same kind 
—though rather a transference than a conversion of atmo- 
spheric heat—in a paper ‘‘ On the Economy of the Heat- 
ing or Cooling of Buildings by Means of Currents of 
Air,” published so long ago as 1852.* After all there is 
nothing very startling in the proposal, for it has been 
shown above that all the elastic energy of ordinary com- 
pressed air is derived from atmospheric sources ; that is 
to say, by drawing on the intrinsic energy of the com- 
ressed air itself. We now propose in fact to drawa 
ittle on the intrinsic energy of surrounding free atmo- 
spheric air or substances such as water at atmospheric 
temperature. Of course it must be noted that we should 
not be in a position to do so unless we had previously 
spent energy on mere compression in the compressor, but 
having spent that energy, it is clearly our business to get 
as much back in the way of equivalent as possible. 
Another instructive view to take is this: The work 
spent in mere compression in the compressor goes as heat 
(say) to the atmosphere; but if we could get a perfect 
heat conductor stretched from the compressor to the 
motor cylinders we should be able to recover this heat, or 
some part of it, as work after the expansion valves of the 
motors have closed. In default, however, of such a per- 
fect (and practically absurd) conducter, we send the com- 
ressor heat into the atmosphere and at the motor end we 
rrow, so far as possible, against this by cutting off and 
exhausting below the atmospheric temperature. Our new 
plan is simply to extend our borrowing powers to the air 
surrounding the motors. It is needless to say that, do as 
we will, we cannot borrow more at the motors than we 
banked at the compressors. Nature squares the account 
by conduction and convection at leisure; and the heat 
left as profit tothe bank is the inevitable commission de- 
manded at every transformation of energy. 
Let us design the cylinder diameters and the cut-offs of 
a compound motor ¢o that the receiver pressure is main- 
tained at p, with such arrangements that the air is de- 
livered to the low-pressure cylinder nearly at the atmo- 
— temperature. It has been already pointed out 
that the necessary heat can easily be derived from atmo- 
spheric sources. Then using on the right-hand side the 
same symbols as before, the work done in foot-pounds 
per pound mass admitted is 


y—1 y—1 
My=Ar¥ 92- (2) 7 —(@) 7 t : 

a ead { pj pn J 7 
Determining the receiver pressure so that this expression 
may be maximum we fin 

= NP Po 
The former expression thus becomes 


1 


For a triple-expansion motor we find similarly for the 
conditions which determine the receiver pressures so that 
the total work shall be maximum 


PrP _ Po _n/ Po, 
P Pp, PA Pp 


and the maximum work done in foot-pounds per pound 
mass admitted is 


-1 
37 Po ) Y 
M,=A 1—( ° : 
3=ATo y-1 { ( > 3y 
The corresponding formule for a quadruple-expansion 
motor are as follow: 


—1 

27 ‘ z } 

M.=Ar7, 1—, Po fe 
2 — ly 27 


Pa — Po — Pi — Po — ‘5 Po, 
P PS Po Mh Pp 


-1 
~ar, 47 f (" yy = } 
M,=Ar, 1--(° a ’ 
4 0 y- 1 \ p 4 Y 

Just as in the case of compressors, this arrangement of 
the pressures results in an equable distribution of the 
total indicated horse-power amongst the cylinders. 

We are now ina position to investigate the efficiencies 
of transmission on the several systems—that is to say, 
the ratios of the indicated horse-powers developed in the 
motor cylinders to the indicated horse-powers absorbed 
in the compressor cylinders. 

On the ordinary simple adiabatic system we have for 
the compressor work 


and 


* “Mathematical and Physical Papers,” vol. i., page 515. 





cma = alae 


and for the motor work 


y-1 
M, = Ar, -% {1 -(22) so \. 
1 To 7-1 of”? 


In this comparative view it seems inadvisable to in- 


>| troduce the complications of clearance and friction ; and 


for the moment losses from these and other causes (in- 
cluding leakage and moisture) will be neglected. The 
efficiency of transmission on the simple plan is then by 
the immediately preceding expressions 


M, ( p y-1 
¢= = ae 
1 W, p es 
If compound motors are used in combination with com- 
pound compressors we have similarly 


— M: = (2: a J 
Wa \p)??’ 
For a complete triple system 
é= M; = (")553 
. Ww, p 3¥° 
and for a complete quadruple system 


-l 
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The following Table (IV.) shows values cf these effi- 
ciencies (compressor to motor air cylinders) corresponding 
to various reservoir pressures given in atmospheres 


absolute. 
Table IV. 
Simple Compound Triple Quadruple 

0) ej 2 es es 
2 -817 -904 -935 -950 
4 -669 .817 .875 -904 
6 -595 771 .841 .878 
8 -547 .739 .817 .860 
10 -513 -716 -800 -846 
50 322 567 -685 -753 
100 -263 .513 .640 -716 
150 234 -483 -616 -695 


Fig. 3 shows some of the same results for reservoir 
gauge pressures given in pounds per square inch. The 
graph corresponding to e, is marked S S—suggesting a 
simple compressor and simple motor; and the graphs 
relating toes, ¢;, and e, are marked C C, TT, and Q Q 
respectively. 

ome remarkable results may be deduced. Take once 
again, for example, the Paris installation, where the 
reservoir pressure is about six atmospheres absolute. Then 
it appears from Table IV. that neglecting certain losses 
the efficiency is about 59.5 per cent. ; but Professor Ken- 
nedy* found by actual measurement at Paris for the 
efficiency we are considering 46.1 per cent., and the differ- 
ence between these values therefore represents the losses 
overlooked. Again, according to our figures a compound 
system would have an efficiency of 77 percent. and a triple 
system 84 per cent. If we correct our estimates by allow- 
ing for all losses in the ratio of .461 to .595 we have the 
probable actual efficiencies as under : 


* British Association Reports, Newcastle-on-Tyne, 
meeting 1889 ; or ENGINEERING, September 13, 1889. 





Per Cent. 
46.1 


Simple... a te i =o ‘a h 
Compound _... a jaa a Bs 59.8 
Triple ... axe aa ‘ a 65.2 


If, however, we took the efficiency to be the ratio of the 
indicated horse-power in the motor cylinders to the indi- 
cated horse-power ey in the steam cylinders of the 
compressors we should find, making corrections on the 
same plan, the following values : 


Per Cent. 
Simple... a nee re ‘ia ida 39.1 
Compound ... ae = ~~ aa 50.7 
Triple ... wie ia is . 66.3 


It must be understood that there is no necessity to 
pros compound motors with compound compressors ; 
and in any installation where the compound principle was 
adopted for the compressors one would expect to find only 
the larger sized motors compounded. The saving as 
between simple compressor soicamaennd compressor has 
al y been discussed ; and from the expressions we have 
found there is no difficulty in estimating the efficiency of 
a system consisting of (say) a simple motor working from 
a reservoir supplied by a compound compressor. We 
should have, in this case, for the efficiency 


y-1 
, yee 
1- GY 


y ea. ) 
a{ (5) "97-2 
po) 27 J 
and if we take for example as before the Paris pressure of 
six atmospheres - 
e= .683, 


Allowing for losses on the scale that Professor Kennedy 
found them to exist in the machinery at present in use in 
Paris, this would show a probable efficiency, reckoning 
from the steam cylinder to the motor cylinder, of 44.9 per 
cent. Still keeping to the same efficiency the matter 
would stand thus : 


e 


TABLE V. 
Per Cent. 

Simple compressor and simple motor ... 39.1 
eo ee aa és -. 449 
Triple “ re os -- 49 
Compound compressor and compound 

motor ... om sai ie was oe Gua 
Triple compressor and triple motor «. 55.3 


To obtain the efficiencies of the several systems, reckon- 
ing from the steam cylinders of the compressor to the 
driving point of the motor, the values|just found must be 
multiplied by the mechanical efficiency of the motor, 
which is a quantity that varies considerably with the size 
and with the conditions inherent and accidental apper- 
taining to the particular machine ; for it is to be observed 
that in a compressed air installation usually the com- 
pressors are few in number, well made, and of similar 
size, whereas the motors are many and diverse. In the 
Paris experiments of Professor Kennedy, the mechanical 
efficiency of the motor was .67. Such a value we should 
be prepared to meet with often in practice ; nevertheless, 
it 1s somewhat low. If we take .80 as a good average 
value of the mechanical efficiency of the motors we have 
for the efficiencies of the several systems under the condi- 
tions assumed and reckoned from the steam cylinders of 
the compressors to the driving point of the motor the 
following results : 

TaBLeE VI. 


Efficiency. 
Steam Cylinders 
to Motor Driving 
Point. 

Per Cent. 
Simple compressor and simple motor 31.38 
Compound compressor and simple motor 35,92 
Triple compressor and simple motor ... 37.52 
Compound compressor and compound 

motor ae aad pos eas .. 40.56 
Triple compressor and triple motor ... 44.24 


Take an installation working on the simple adiabatic 
plan at the reservoir pressure assumed above (six atmo- 
spheres absolute) and let us calculate the saving of indi- 
cated horse-power in the steam cylinders of the com- 
pressor which would be effected on replacing the old by 
each of the new systems. The work given off (say per 
unit time) at the ee] point of the motor is the same 
in each case, call it M. Farther let W., Wn be the 
corresponding expenditures of work in the compressor 
steam cylinders on the simple and the new systems re- 
spectively ; and finally let ¢, cn be the respective total 
efficiencies. Then 

W, = Mie ; 


System. 


and Wn= Mien. 
Hence the saving per cent. 
100s — We _ 100" — © , 
8 Cn 


The whole steam consumption is therefore reduced in 
each case as follows: 


Tasie VII. Seat 
“e Saving. 
System. Per Cent. 

Compound compressor and simple motor 129 
Triple compressor and simple motor... 16.7 
Compound compressor and compoun 

motor a aS a ai ae 22.9 
Triple compressor and triple motor 29.3 


Figs. 4 and 5 show the ideal combined compressor and 
motor indicator diagrams for complete compound and 
triple systems respectively. In Fig. 5, O R is the atmo- 
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spheric line, and the parallel lines drawn through J, E, 
and A are the lower receiver, upper receiver, and reser- 
voir pressures lines respectively. All the curves are 
adiabatics with the exception of the dotted line R MG B, 
which is the ideal isothermal compression curve for the 
compressor and expansion line for the motors. On the 
instroke of the compressor low-pressure piston, the indi- 
cator pencil describes OR. The induction valve having 
closed and the back stroke begun, RN, a portion of the 
adiabatic R D, is described. At the point inthe stroke 
corresponding with N the eduction valve opens, and the 
air so far compressed is delivered into the lower receiver, 
the indicator pencil meanwhile describing the constant 
pressure line NJ. On the instroke of the intermediate 
iston the line N J is described in the reverse direction, 
Bat the air, having been cooled to atmospheric tempera- 
ture on exit from the receiver, has a less volume per pound 
mass than it had at entry: the volume on entry being in 
fact represented by J N and the volume at exit by J M, 
where Mis the intersection of N J with the isothermal. 
The reduced indicator diagram for the intermediate 
cylinder is therefore made up of the instroke J 
an adiabatic compression curve M H and the delivery 
line H E. Similarly the reduced high-pressure diagram 
may be traced out as EG,GC,C A. The total work 
done in compression and delivery is obviously measured 
by the sum of the areas of the three diagrams. Now if 
the compression and delivery had been effected by an 
ordinary simple compressor, the diagram described would 
have been O R, RD, D A. The saving as between the 
simple and triple compressor is therefore represented by 
the area MN DCG H. i As ae 

Perhaps the tersest way to illu-trate the matter is this : 
the simple compression curve is a continuous line R D, 
and the multiple compression curve is a broken line, 
which, passing through one or more points, such as M and 
G, may be said to hug the isothermal ; and since the 
isothermal in question is the compression curve of the best 
character, there is obviously an advantage in hugging it 
as closely as possible. 4 

The volume of unit mass of compressed air, after it has 
cooled to the temperature of the pipes and surrounding 
air, is determined by the point B on the isothermal. On 
the instroke of the high-pressure piston of the motor cut- 
off is arranged to take place at a point corresponding with 
B, and the pressure falls with great rapidity while the indi- 
cator vencil describes the adiabatic expansion curve B F. 
¥F E being the constant pressure line for the higher 
receiver, the indicator pencil completes the diagram by 
tracing that line on the exhaust stroke. Theupper line 
of the intermediate diagram is traced along F E in the 
reverse direction ; but inasmuch as the air in its passage 
through the receiver is supposed to have once more 
attained the atmospheric temperature, the point of cut- 
off is determined not by I but by G, since G is the point 
on the isothermal corresponding with the pressure. The 
reduced intermediate diagram is therefore E G,G L, LJ. 
Similarly the reduced low-pressure is J M, M Q, QO. 
The total work done is, of course, represented by the sum 
of these areas. If a simple motor has been employed the 
diagram would have been AB, BP, PO. Hence the 
work gained by the triple as compared with the simple 
motor is represented by the area FG LM QP. . 

Again, the work expended in a simple compressor is re- 
presented by the area O R B A; and the work recovered 
- the corresponding simple motor is (figuratively speak- 
ing) the areaO PBA. The loss in transformation on the 
simple system is therefore the curvilinear quadrangle 
PD. On theother hand we observe that the correspond- 
ing loss on the triple system is reduced to the sum of the 
three curvilinear quadrangles Q N, LH, F C. 

In conclusion it may be pointed out that the compound 
system bids fair to strike at the roots of three hitherto 
defiant difficulties in the development of compressed air 
plant, viz. : (1) the rapid decrease in efficiency attendant 
on increase of pressure ; (2) the small ratio of expansion 
obtainable in ordinary motors; and (3) the formation of 
ice in the exhaust passages. The first consideration has 
been already dealt with at full length. 

In respect of the second point above noted we remark 
that it cannot usually be wholly dissevered from the third. 
Nevertheless it is common experience that there is greater 
difficulty under any circumstances in effecting an early 
cut-off with an air engine than with a steam engine; and 
this is traceable in some measure to the fact that air 
having about twice the density of steam shows more 
marked inertia effects, and is more susceptible to wire 
drawing. Apart, therefore, from the regeneration dis- 
cussed above we gain certain advantages, with the acqui- 
sition of the compound principle as indicated by the fol- 
lowing considerations, namely : (a) a considerable degree 
of expansion becomes consistent with fairly late cut-offs, 
since the total ratio of expansion is the product of the 
expansion ratios of the engines in series 3 (b) the time rate 
of expansion is diminished, or the time taken to effect a 
given degree of expansion is increased ; and (c) the chilling 
action of the motor cylinder walls and passages is reduced. 

Farther, it is more than probable that (3) the ice diffi- 
culty will vanish with the adoption of the compound 
principle, for a very large proportion of the moisture pre- 
sent in the air will be condensed under cold and pressure 
in the receivers, whence it can be readily withdrawn. Mr. 
Morrison informs the author that the receiver at New- 
battle is periodically relieved of large quantities of con- 
densed moisture which under ordinary circumstances 
would of course find its way into the air mains, there to be 
partly deposited and partly carried along in the high 
velocity currents as moisture of supersaturation. 


REFRIGERATING AND ICEMAKING Prant at NRWCASTLE- 
on-Tyné —Messrs. Abbott and Co., of the Newark 
Boiler Works, Newark-on-Trent, ask us to state that they 
are the makers of the boilers used at the above plant. 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 582.) 

A.D. 1759.—A®pinus (Francis Maria Ulric Theodore), 
celebrated German natural philosopher, member of the 
Scientific Academies of Berlin and St. Petersburg, pub- 
lishes in the latter city his most important work, 
*“Tentamen Theorie LElectricitatis et Magnetismi,” 
wherein he adopts, as did Wilcke, all the general prin- 
ciples of Franklin’s theory of positive and negative elec- 
tricities. Therein, he also shows that the phenomena of 
electricity depend chiefly upon the tendency of the fluid 
to attain a state of equiliorium by passing from one body 
which contains an excess to those about it which may 
have less than the natural quantity; that the electric 
fluid which exists in the pores of all ies, moves with- 
out obstruction in non-electrics and with much difficulty 
in electrics ; that all bodies contain a fluid whose particles 
mutually repel one another with forces decreasing as the 
distances between them increase, and, according to the 
same law, attract the particles of the bodies with which 
they are in combination. 

We have already seen that, in conjunction with Wilckes 
he found the means of charging a plate of air, an experi- 
ment which was suggested by some of the observations 
made by Canton and Franklin and which led to what may 
be reckoned one of the greatest discoveries in the science 
of electricity since those of Dr. Franklin, for in this was 
first demonstrated the grand principle of induction (see 
Gray, A.D. 1720), and the result led to Volta’s discovery 
of the electrophorus. Volta, also, was the first to apply 
to an electrometer the apparatus invented by AZpinus 
for condensing electricity. 

Epinus first discovered, to its fullest extent, the 
affinity existing between electricity and magnetism, ex- 
plaining nearly all the phenomena of magnetism. 

He improves materially upon the methods employed by 
Du Hamel and Michell for the construction of artificial 
magnets, in a different line from that employed by John 
Canton, A.D. 1753. This he does by laying the bar to be 
magnetised upon the ends of the opposite poles of two 
powerful field magnets, and, while it rests thereon, he 
places two bunches of magnetic bars upon the middle of 
the bar, separating the bunches by a piece of wood and 
keeping together the poles of each of the same name 
as that of the powerful mixed magnet nearest to 
it. These two bunches are then held at an_inclina- 
tion of 15 deg. to 20 deg., and are drawn away from 
each other to the end of the bar to be magnetised, so 
that each half of latter receives the same number of 
strokes. When the bar isa very thick one, the process 
should be repeated upon its reverse, and, to make the 
result more effective, the united ends of the bar ought at 
the outset to be ground together, and pressure should be 
applied while the operation is going on. 

/Epinus was the first to discover the polarity of the 
tourmaline. After Mr. Lechman made him acquainted 
with the attractive power of the latter, he made many 
experiments of which he communicated the very im- 
— results, during the year 1756, to the Academy of 

iences and Belles-Lettres at Berlin. Up to this time 
but little was known regarding the necessity of heat to 
excite the tourmaline. A®pinus found that he could elec- 
trify the stone in the strongest degree by placing it in 
boiling water, and that it was necessary to heat it, to 
between 994 deg. and 212 deg. Fahr., to develop its 
attractive powers. One of the extremities of the tourma- 
line terminated by the six-sided pyramid then becomes 
charged with positive electricity, while the other ex- 
tremity is negative, so as to be capable of affecting a 
delicate electroscope. When the stone is of considerable 
size, flashes of light can be seen along its surface # 

A.D. 1759.—Symmer (Robert) assails the theory an- 
nounced by Dufay (see Franklin at A.D. 1752) and shows 
that all the electrical phenomena are produced by two 
distinct but co-existent fluids not independent of but 
counteracting each other. He assumes that equal quan- 
tities of these fluids are contained in all bodies while in 
their natural condition ; that when a body is positively 
electrified it does not contain a larger share of electric 
matter, but a larger portion of one of the active powers, 
and, when negatively electrified, a larger portion of the 
other, and not, as Franklin’s theory supposes, an actual 
deficiency of electric matter. 

The many exceedingly curious and interesting experi- 
ments which he made with silk and with white and 
coloured, new and newly cleansed, silk and worsted 
stockings, are fully detailed in the ‘‘ Encyclopedia 
Britannica,” article ‘‘ Electricity,” and will repay perusal. 

Symmer also proves his two distinct powersof electricity 
by the experiment of passing the electric shock through a 
quire of paper instead of through a single card. (‘‘ Library 
of Useful Knowledge,” London 1829, article ‘‘ Elec- 
tricity,” page 44).% 

A.D. 1760.—Mayer (J. Tobias), one of the most cele- 
brated German astronomers, director of the observatory 
at Gittingen, is the first to make known the law of the 
inverse square resulting from actual experimental inves- 





44 See J. G. S., at A.p. 1705, and Leméry at a.p. 1717 ; 
Leithead, ‘‘ Electricity,” page 289; ‘‘ Phil. Trans.,” vol. 
Ivii., part i., page 315; ‘*Ency. Britannica,” articles 
** Electricity” and ‘‘ Magnetism ;” A¢pinus, on the tour- 
maline, 1762; ‘‘ Mem. Berlin,’ 1756, page 119 ; Maxwell, 
** lec. Researches,” Cambridge, 1879, 

* See also Nollet, ‘‘ Lettres,” &c., vol. iii., page 42; 
“Phil. Trans.,” vol. li., parti., pages 340, 366, 373, &c., 
and 389, and vol. lvii., page 458. 





tigation. This he does in a paper, “Inclination and 
Declination of the ene eedle, as deducted from 
Theory,” read before the Royal Society at Gittingen, 


wherein he states that the intensities of the magnetic 
attractions and repulsions vary inversely at the squares of 
the distances from the pole of a magnet. See ‘Mag- 
netism,” in the ninth edition of the ‘* Encyclopedia 
Britannica,” for additional reference to the above paper, 
also section fourteen of the same work, for an account 
- aw dipping needle as constructed by General 
abine. 

A.D. 1760-1762.—Bergman (Sir Torbern), a celebrated 
Swedish astronomer, naturalist, and chemist, writes 
several letters to Mr. Wilson, which are read before the 
Royal Society, November 20, 1760, and March 18, 1762, 
wherein he alludes to the possibility of electrifying 
plates of ice in the same manner as plates of glass. Ina 
subsequent letter he details experiments with silk ribbons 
of different colours, almost as curious as those of which 
an account has already been given (Symmer, A.D. 1759), 
and from which he concludes that there is a certain fixed 
order epee, Aa anh and negative electricity in which 
all bodies may be placed while other circumstances remain 
unchanged. ‘6 

A.D. 1760.—Delaval (E. H.) communicates, between 
1760 avd 1764, several papers to the London Royal 
Society in reference to experiments made for the purpose 
of ascertaining the conducting powers of a body in dif- 
ferent states. He shows that animal and vegetable sub- 
stances lose their conducting powers when reduced to 
ashes, and that, although metals are the best conductors, 
their oxides are non-conductors. He cites experiments 
inade with island crystal (well-known for its singular pro- 
wo J of double refraction), showing that it is affected by 

eat differently from other substances named, since the 
temperature necessary to render the latter electric makes 
the crystal non-electric. He had a piece of crystal, of 
which one part became non-electric when greatly heated, 
while the other part, with the same or even a much 
greater heat, remained perfectly electric.‘” 

A.D. 1761.—The many experiments made at this 
period by Ebenezer Kinnersley, of Philadelphia, relative 
to the two contrary electricities of glass and sulphur, are 
indorsed by his close friend, Benjamin Franklin, in his 
“ Letters,” at pages 99 and 100 and 102 to 105. He also 
makes several curious observations on the elongation and 
fusion of fine iron wires when a strong charge is passed 
through them while in a state of tension, to which Dr. 
Watson makes special reference in a paper read before the 
Royal Society. He concludes that lightning does not 
melt metal by a cold fusion, as Dr. Franklin and him- 
self had formerly supposed, but when it passes through 
the blade of a x di if the quantity is not very great, 
it may heat the point so as to melt it while the broadest 
and the thickest part may not be sensibly warmer than 
before. 

To ascertain the effects of electricity upon air, Kin- 
nersley devised an instrument which he called an elec- 
trical thermometer, and which is described at page 626, 
vol. viii. of the 1855 ‘‘ Encyclopedia Britannica.” With 
this he can show the sudden rarefaction which air un- 
dergoes during the passage of the electric spark through 
it, heat being produced without accompaniment of any 
chemical change in the heated body. 

A.D. 1762.—Sulzer (Johann Georg), a Swiss philo- 
= member of the Berlin Academy of Science, in his 
“Theory of Agreeable and Disagreeable Sensations,” 
Berlin, 1762, thus expresses himself: ‘‘ When two pieces 
of metal, one of lead and the other of silver, are so joined 
together that their edges make one surface, a certain sen- 
sation will be produced on applying it to the tongue, 
which comes near to the taste of martial vitriol (vitriol 
of iron), ‘whereas each piece by itself betrays not the 
slightest trace of that taste.” (I. C. Bakewell, ‘‘ Manual 
of Electricity,” London, 1857, chap. iii., page 28.) _ 

The passage in the edition ‘‘ Nouvelle Théorie des 
Plaisirs,” published in Berlin, 1767, is thus Fp by 
Sabine, ‘Electric Telegraph,” 1872, page 15 : On taking 
two pieces of different metals, silver and zinc, and placin, 
one of them above and the other underneath his tongue, 
he found that, so long as the metals did not make contact 
with each other, he felt nothing; but that when the 
edges were brought together over the tip of his tongue, 
the moment contact took place, and during the time it 
lasted, he experienced an itching sensation and a taste re- 
sembling that of sulphate of iron. . . Sulzer does not 
appear to have been much surprised at the result, thinking 
“not improbable that, by the combination of the two 
metals, a solution of either of them may have taken 
place, in consequence of which the dissolved particles 
penetrate into the tongue, or we may conjecture that the 
combination of these metals occasions a trembling motion 
in their respective particles, which, exciting the nerves 
of the tongue, causes that peculiar sensation.” 

And thus, remarks Pepper, a prominent fact has slept 
in obscurity from the time of Sulzer to that of Galvani*. 


(To be continued.) 





46 See ** Phil. Trans.” vol. lii., 


rt ii., page 485, and 
vol. liv., page 86; also Gmelin, ‘* Chemistry, 


a Se Oe 


page 320. ; ; . 

47 See ‘ Phil. Trans.,” vol. li.. parti., page 83 ; vol. lii., 
part i., page 354, &c. ; and partii., page 459; also vol. liii., 
part i., es 84 and 98. 

48 See Sturgeon’s ‘‘ Lectures,” London, 1842, page 
169; ‘Phil. Trans.,” vol. Ixiii., 1873, part i., page 38; 
vol. liii., part i., pages 86 and 87, vol. liv., page 208; 
Bertholon, ‘‘ Elec. du Corps Humain,” 1786, vol. i., pages 
23, 33, 214, 217, 220. 

49 See Izarn, “ Manuel,” Paris, 1804, page 4; Stur- 
geon, ‘‘ Annals,” vol. viii., page 363; alsonote at rage 
491 of Ronald’s Ca‘alogue. 











Dec. 11, 1891.] 


ENGINEERING. 


795 








‘“*ENGINEERING” ILLUSTRATED PATENT 
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CompiteD By W. LLOYD WISE. 


BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; w none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. Fs 

— of arr may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, cadressed to H. BR LACK, Esq. 

The date of the advertisement of the Z 


ific 

atent has been sealed, when the 

Any person may at any time within two months from the date of 

the advertisement of the acceptance of a complete specification, 

give notice at the Patent O, opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


19,034. R. J. Jones and Woodho' and Rawson 
United Limited, London. Electrical Testing Appa- 
ratus, (6d. 1 Fiz.) November 24, 1890.—This inveution 
relates to an apparatus for testing automatically the insulation of 
a circuit at certainintervals, giving warning when the insulation 
is below a certain amount, and indicating periodically whether 
an existing leakage is in the positive or negative main. A clock- 
work arrangement A rotates a drum B, which is permanently 
connected to earth by the rubbing contact S, and carries three 
studs which come into contact with the contact springs consecu- 
tively, one stud D making contact wi'h both of the contacts G 
and H at the same time ; the stud E with the contact G only, and 
the stud F with the contact H only. G is connected through an 
electro-magnet J, alamp K, and a fuze N to the positive pole of the 
circuit, and H is connected through another electro-magnet L, a 
lamp M, which burns equally bright in series with the lamp K, and 
a fuze Y to the negative pole of the circuit. As the drum B 
rotates, the stud D makes contact with G and H, thus putting 








X 


Peo oot 




















ic 
“it <Q) 


| tocs4 £arth 


the lamps K and M in circuit in series, and at the same time 
putting the middle of the lead between the lamps to earth through 
the contact S. If the insulation on either lead is defective, part 
of the current through the lamp attached to that lead will be 
shunted through the earth, causing the lamp to burn with less 
brilliancy than the other, also there being more current through 
one of the electro-inagnets J or L, the tongue O will be attracted 
to one of the stops P or Q, completing the bell circuit R and 
giving warning. As the drum B continues to rotate, the stud D 
passes the contacts G and H, and the leads are tested separately 
to show distinctly in which lead there is a leak, the stud E coming 
into contact with the contact G, thus earthing the negative lead 
through the stop 8. Ifthere is no leak, there will be no current 
through the lamp, but if there is a leak, the lamp lights up and 
the bell is rung by attraction of the armature O. On the further 
rotation of the drum B the positive lead is tested by the stud F 
coming into contact with the contact H. (Accepted November 4, 

















20,100. P. W. Willans, Thames Ditton. Controlling 
Supply of Electric Current. (8d. 2 Figs.) December 9, 1890. 
—A dynamo D driven by a steam engine E — the current. 
A small electromotor M is arranged to control the potential in 
the dynamo mains. Branch wires / and’ connect the points N 
and P in the dynamo mains, between which a constant difference 
of potential is to be maintained, with the terminals of the motor 
M. A secondary battery B, so constructed as to have between its 
terminals n and p a potential difference equal to that which is 
to be maintained between N and P, is inserted in the lead / with 
its poles in opposition to the dynamo poles. Through the wires p 
ped a snaall current is led from the dynamo D through the field 
coils of the motor, keeping the field permanently excited when- 
ever the dynamo is working. The shaft of the motor is geared 
by a belt to the wheel w mounted on the governing lever A, 
which, through the rod 7, moves the throttle valve of the engine. 
The lever Ais fulcrummed at A', and has upon it a slider T, 
traversed along it by the screw W when the same is turned by 
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the cord passing round the pulley w. A coiled spring U is at- 
tached at one end to the slider T, and at the other to. the bed- 
plate. The weighted levers v of a centrifugal governor V are con- 
nected to a sleeve X on the crankshaft. A bell-crank lever Y is 
connected with the sleeve X and also with the rodr. The lever 
A presses upon a knife edge upon the side of the rod r and so 
acts on the governor Vin opposition to the centrifugal force, 
more or less powerfully according to the position of the slider T. 
When the potential difference between N and P is equal to that 
between 7 and p, no current passes through the motor armature, 
and it remains at rest, but if these potential differences differ, a 
current does through the armature. The arrangement is 
such that when the potential difference between N and P is smaller 
than that between n and p, the armature rotates so as to open the 
engine valve further and so increase the speed, and thereby the 
potential difference between N and P. When the potential 
difference between N and P is larger than that between n and p, 
the reverse takes place. (Accepted October 18, 1891). 





20,898. H.H. Leigh, London. (E. L. Desroziers, Paris.) 
0-Electric chines. (8d. 5 Figs.) December 22, 
1890.—Usually each section of the armature D is connected 
directly to a plate of the commutator C by a wire H. According 
to this invention each wire H is wound upon a corresponding 
section of a Paccinotti ring P, fast upon the dynamo shaft, before 
it is d to the corresponding ber of the cc tator C. 
A second ring A is arranged externally and concentrically to the 
ring P and is placed a short distance from the ring P, and forms 
the armature of the primary magnetic circuits of that ring. The 
ring A is fixed to a movable cylindrical support M screwed 








internally and carried by an externally screwed ring F on the 
dynamo shaft. Thus when the support M is turned the ring 
Ais moved about the ring P, and the primary magnetic circuits 
of the rings A and P are more or less closed. The brushes B are 
so connected to the movable support that the angular displace- 
ment of the brushes is relative to that of the movable support. 
To avoid sparking at the moment when the brushes cease to be 
on cne of the plates of the commutator, a resistance R is placed 
upon the coils of the conductor H. The wire of this resistance is 
wound in the opposite direction to the coils of the wire H upon 
— section of the ring P. (Accepted November 4, 


13,503. M. von Dolivo-Dobrowolsky and _ Alige- 
meine Electricitats-Gesellschaft, Berlin. Electric 
Machines. [lld. 18 Figs.) August 10, 1891.—Thisinvention 
is designed to replace the system of connections of electric devices 
for generating and receiving differential-phase alternating cur- 
rents described in the United States Patent Specifications No. 
390,414 (Tesla) and No. 390,439 (Bradley). The system of connec- 
tions according to this invention rests on the principle that if two 
alternating currents of an equal number of alternations and equal 
mean strength, but of different phases, are added together, a 
current will result having phases intermediate to the former, 
and whose strength I is computed by the formula: I=2 ¢ cos 


3° in which ¢ denotes the strength of the separate original 


currents and 2 the angle of phasial difference. The result of 
such addition is shown graphically by Fig. 1, in which the wave- 
lines 71, i2 represent the phases of the two original currents and 
the dotted wave-line Jl the phases of the resulting current. For 
utilising this resulting current together with the original cur- 
rents, the current conductors are arranged as shown diagram- 
matically by Figs. 2 to 4. In Fig. 2 three like coils a, b, c are 
connected together to form a closed circuit; A, B, C are the 
line wires, and Al, B!, C! the additional coils interposed be- 
































tween the latter and the points of connection of the coils a, b, c 
with each other, These coils may be generating coils of a dy- 
namo, the magnetising coils of a motor, or the coils of a trans- 
former, whether primary or secondary. Fig. 3 shows two closed 
circuits formed by the respective coils a, b, ¢ and al, bl, ¢l, 
together with six new coils Al, B!, Cl, A2, B2, C2, the coils Al and 
A2 being cennected to the line-wire A, the coils B!, B2 to the wire 
B, and the coils C!, C2 to the wire C. The system shown in Fig. 4 
is similar to that shown in Fig. 2, but the closed circuit is formed 
by four coils a, b,c, d, and there are four new coils A!, B', C', D!, 
Fig. 5 shows the new system applied to a closed circuit compris- 
ing four coils. If, besides the coils a, b, c, d, a portion of each of 
the wires A, B, C, D conducting the currents, is also wound on 
an armature ring, so as to form coils Al, Bl, Cl, Dl, eight coils 
with currents of phasial differences of 45 deg. are obtained. If the 
number of convolutions of the coils A!, B!, Cl, D1 is made smaller 
relatively to that of the coils a, b, c,d in the proportion of 1 to 
1.4, while the wires of the coils A’, B',C!, D!' are of correspond- 
ingly larger sectional area, the product of the number of ampéres 
multiplied by the number of convolutions will be, in all eight, about 
the same, and the effect of the wire-wound ring will be like that 
of a ring of Bradley and Tesla having eight coils, though there 
are but four line-wires connected to the former against eight to the 
latter. (Accepted November 4, 1891). 


RAILWAY APPLIANCES, 


eS. J. P. Annett, Southampton. Railway Sig- 
Apparatus. (8d. 4 Figs.) November 1, 1890.— 
A lever is arranged in the locking apparatus which can be pushed 
back to perform one operation, and pulled forward to perform 
another operation. Attached to it is the usual downright rod a, at 
the end of which is a flat blade. In the blade is cut a Y slot, with 
a projecting slot at either end, in which works a stud ¢ attached to 
the blade d which operates the points, and normally in the middle 
of the Y slot. The wire ¢ of one disc h is connected to the back tail 
of the operating lever, and the wire v of the other j is connected 
to the front tail. The stretcher bars are prolonged from the 
switch points, and slides, worked by the signal wires, are arranged 
to pass through them, so as to lock the points and prevent the 
working of the signals, unless the points are home. When the 
signalman wishes to give authority for shunting back from 
the main to the siding, he moves his operating lever from the 
middle position backward, giving motion to the rod @ sufficient 





to force the stud along the diagonal slot until it comes into the 
straight portion of the slot, by which means the points are 
operated ; the same action pulls the wire and operates the signal 
for that direction, and locks the points onthe mainline. In order 
that a movement may take place from the siding to the main, the 
lever is moved from the middle position forward, a downward 
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movement being given to the rod @ and the motion plate 5, and a 
similar action takes place with the blade d travelling along the 
second diagonal slot forming the Y until the stud works into the 
straight portion of the slot. By this action the points are again 
worked, and the signal is given. The siding points are also 
locked by the blade which 's through the projection & of the 
stretcher bar. (Accepted November 4, 1891). 


21,118. C.J. Nicholson, Manchester, 8. Chadwick 
and W. Cormack, Rishton, Lancs. Interlocking the 
Levers Operating Signals and Points. (8d. 1 Fig.) 
December 27, 1890.—This invention relates particularly to the 
interlocking of levers working cross-over road points and the home 
signals protecting them. a is a cross-over road point lever, b, b 
being home signal levers, and ¢, ¢ other point or signal levers. 
Behind the levers is fixed a bearer d which is fixed to a part of 
the framework. Two locking catches ¢, e and a lever f are 
pivoted u n this bearer, and are connected together by a rod g, 
which slides in bearings or is supported by hinged carriers h. 
The lever f is formed at its free end with a double incline f'. So 
long as the cross over road points are closed against cross-over 
traffic, the lever and locking catches remain in the positions 
shown, but on the lever a —s operated either to open or close 
the cross-over road points, the lever f is moved into the dotted 


















a a A 
| EEO CH ) 
1+ i} irly 7 
(@ (oc .o} ° \? lo) 
b c ‘ 








ais 


position by the action of the lever @ upon the incline f'. This 
movement of the lever f shifts the rodg, which, acting upon the 
catches e, e, moves them into the dotted positions, whereby the 
home signal levers b, b are locked. Whilst the levers b,b remain 
so locked, the signalman cannot lower either of the home signals 
without first unlocking the required lever. To permit of one lever 
being unlocked with»ut unlocking the other, each catch e¢ is con- 
nected with the red g by a pin and slot. When the signalman 
turns either of the catches e out of its locking position the rod g 
is moved endwise without acting upon the other catch, so that 
the other home signal lever remains locked. The locking of either 
of the levers b, b has the effect of returning the lever / into posi- 
tion to be acted upon by the lever a, but as the incline /' is 
double, the lever f is moved sideways out of the way when the 
on a is set back to its normal position. (Accepted October 28, 
1891 


16,321. R. L. McLaren, Blackheath, Kent. Axle 
Boxes. [6d. 5 Figs.) September 25, 1891. The two side faces 
of the brass A for the axle neck B fit against the side faces of the 
axle box C, while the upper surface a is made with a convex cur- 
vature in the longitudinal direction, sufficient to allow the brass 
to adjust itself readily to any longitudinal angular position 
which the axle may assume. This curved surface fits into a corre- 
sponding convex surface formed on the keeper. For closing the 
annular space between the hole in the back end of the axle box 
and the axle a dust guard is employed, consisting, firstly. of a 
ring E formed of four segmental pieces, which are tongued and 
grooved into each other so as to form close but adjustable joints, 
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and, secondly, a divided ring F, the inner surface of which fits the 
axle, while the outer surface is made spherical, so as to fit the 
corresponding surface of the ring E. The parts of the ring F are 
also tongued and grooved into each other so as to form a close ad- 
justable joint. The parts of the ring E are pressed on to the ring 
F by springs G, which also press the halves of the ring F closely 
against the axle. As the axle assumes an angular position in the 
vertical direction, it will cant the ring F over in one direction or 
the other with it, causing its spherical periphery to shift more or 
less on the spherical surface of E, which in itsturn will be moved 
upward or downward in the groove, in following the vertical dis- 
placement of the axle, the springs G maintaining the close con- 
tact during such motion. (Accepted November 4, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


14,367. O. Imray, London (C. S. and J. A. Seaton, Cleve- 
land, Ohio, U.S.A.) Heading Bolts. [lld. 7 Figs.) 
August 25, 1891.—This invention relates to a machine for heading 
carriage bolts, in which the head is upset by a blow from the head- 
ing die, then the unfinished bolt is turned partly round, and is 
finally finish«d by more blows from the heading die. A metal rod 
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is fed into the machine through the feed holes in the sleeve E and 
bar D, until itis stopped by the heading die G, the carriage cl 
having been moved to bring a groove in the face of the holding 
die C! in line with the feed holes. The bar M then moves the 
carriage c until the rod is grasped between the dies C, Cl. The 
toggle I, I' now being straightened advances the crosshead H, de- 
livering the upsetting blow. As the shaft B continues to revolve, 
the crossh H is drawn backward. While this movement is 
taking wer the bar M is moved a little back, thus easing back 
the holding die C. The carriage c' and holding die C! are now 
free to be moved. The bell-crank lewer S is caused to oscillate by 
means of the link s, and the lever J is pulled by the link U. The 
movement of J first pushes one of two clamps inward, so that 
the rod is grasped between them and then revolves the sleeve 
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E, thus turning the bolt partly round until the lever J meets the 
stop L, whereby the clamp is caused to release the rod. The 
holding die C is then moved to the right and the rod is thus 
again grasped between the dies C and C!. The rod is carried into 
a position to be struck by the heading tool G, during which 
movement the bolt is sheared from the rod by the edges of the 
cutting plate d, and the holding die C. The heading die G! is 
caused to deliver its blow and istthen withdrawn by the backward 
movement of the crosshead. Just after this blow has been de- 
livered the wedge bar M is moved back and the bell-crank lever h 
moved by the pin m* acting on the pin c?, draws the carriage c to 
the left. The complete bolt is struck on the end by an ejecting 
hammer P which releases it from the die. (Accepted November 4, 


16,166. H. J. Allison, London, (H. P. Christie, San 
Francisco, Ca., U.S.A.) Friction Clutches, (8d. 2'Figs.] 
September 23, 1891.--A_ clutch constructed according to thi 

invention is shown applied to a band pulley. The pulley A is 
mounted and sustained when not in use, on two strong brackets 
B! and B? by the rings C! and C2, which fit loosely in the brackets. 
The brackets are bolted firmly at their base and are also connected 
by struts and bolts atN. Within the rings C' and C2, and attached 
to the spokes of the pulley A, are angularly grooved ledges D! and 
D2, into which fit corresponding rims E' and E*, formed on the 
inner faces of we re Fl and F? of the clutch. These plates F! 
and F? are formed integrally with the bosses G! and G2, which 
loosely fit the shaft H and are prevented from turning by means 
of the keys or feathers I. On the boss G2 is placed a sliding 
sleeve in which is a groove and a loose ring K, to which is attached 
a lever to slide the sleeve J on the boss G2, As this sleeve is 





moved out or in, the struts @ move outward or inward the arm n 
of the bell-crank c, which have their fulcrumson the plate F2, This 
causes a corresponding strain on the links m, which are attached 
to the plate F!. Thus the faces E!, E? are caused togrip the plates 
F', F2 with equal force in the same plane and no strains are set up 
except in the toggle gearing a, c, m. Supposing the pulley A to 
be at rest, as soon as the clutch is put into the position shown in 
Fig. 2, the faces at El and E2 grip the pulley A, and it begins to 
revolve the shaft H, receive its weight, and also the strain of the 
band, and centre the pulley A on the shaft, leaving the brachets 
clear of it. When the sleeve J is moved out on the boss G2 the 
struts « pivoted at z are shortened by ‘heir angular position, and 
the two plates F' and F? are forced apart by the bell-crank c and 
link m, disengaging the faces E!, E? and permitting the pulley A 
to stop and take its bearing in the brackets B! and B2. e driv- 
ing power of the clutch is regulated by means of the nuts on the 
strut a', (Accepted October 28, 1891). 


MINING AND METALLURGY. 


16,192. E. Edwards, London. (H. Schoenwaelder, 
Friedenshuette, Germany.) Siemens-Martin Furnaces. 
(6d. 4 Figs.) September 23, 1891.—According to this method of 
construction each channel is provided with its own regenerator 
regulated by a valve so that the heat can be adjusted, and each 
can be repaired from the outside, without stopping the whole 
furnace. The furnace has on each side two small gas and air 
regenerators, the air passing through the air nerators and the 
gas through the gas regenerators. The mixing of both takes 
place in the furnace as usual. The from the furnace 

through four regenerators, which are separated by partition walls 
from the others, and they first pass through reversible valves D 
and F in the channelC. Assoon as the valves are reversed the 


entering gas and air pass through the four last-mentioned re- 
generators to the furnace, and the products of combustion pass 
out through the other four generators. The valves are so adjusted 
that the entering gas passes through the cooled regenerators and 
reheats them. In each of the channels G and H, arranged beneath 
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the regenerators, is fitted a sliding valve, which can be raised or 
lowered, to regulate the draught in the channels and thereby to 
insure equal wear. These valves can be adjusted so that the heat 
is transferred from the right to the left side of the furnace and 
vice versd at will, so as to produce a uniform effect in the furnace 
and to insure a greater durability. (Accepted October 28, 1891). 


MISCELLANEOUS, 


17,016. W. Cole, London. Fluid Motor. [8d. 9 Figs.) 
October 24, 1890.—This invention is shown — to a sheep 
shear, of which a is the casing, b and c the fixed working cutters, 





respectively, and d the guide thereof; e is the fluid inlet tube, and 
Jf the handle. g is a chamber of a segmental shape provided 
with a fluid-tight cover h, Upon a shaft j is fixed a pistoni 


which oscillates in the chamber. The rear end of the shaft j 
works in the back of the casing a, and its front end extends out- 
side through the cover h of the chamber g. On the shaft j is 
mounted a finger k which communicates a to-and-fro movement 
to the lever ¢ which works the cutter e, A valve m is caused to 
slide to and fro in the lower part of the chamber g by tappets n 
on the boss 0 of the piston as it oscillates. The admission ports 
Pp, p communicate alternately with the admission port q. The 
ports p, p are close together as they open into the fluid supply e, 





whereby a rapid cut-off is obtained. The exhaust ports r,7 
communicate with the exhaust ports s. A pivoted lever ¢t 
extends outside the casing a@ through a slot v, and is moved by the 


forefinger of the operator so as to open a cock in the inlet pipe, 
it being attached by a link toa crank-pin on the plug of the 
cock. e lever is automatically moved to shut off the fluid 


supply immediately the ges is removed therefrom, through a 
strong spring acting in conjunction with a weak spring. 
The spring is connected to a pivoted finger, which, when the 
lever is depressed to open the cock, acts upon the lever at right 
angles to that of the strain of the spring. When the lever has 
commenced to move to close the cock, the finger acts upon the 
lever with the full force of the spring, the operator being thus 
relieved, whilst working, from the excessive strain which the 
spring lever would put upon the finger. The weak ; opens serves 
> x the upward movement of the lever. (Accepted October 28, 
891). 

20,842. G. J. Baldwin and F. Wright, New Charl- 
ton, Kent. Wrench. [6d. 3 Figs.] December 20, 1890.— 
This invention relates to a hand wrench having an adjustable ja 








A. A wedge B, which retains the jaw A in position when in use, 





is affixed at its thick end toa lever C by a pin. The lever C has 
its fulcrum at D in lugs, which are part of the jaw A. At the end 


E of the lever C is a spring which forces home the wedge B and 
thus secures the jaw A, which moves upon the handle of the 
wrench. A pin is provided upon the handle of the wrench to 
regulate the travel of the jaw. To move the jaw A up or down 
the lever C is depressed, which portly withdraws the wedge B 
and allows the jaw to slide freely upon the handle of wrench. 
Upon the pressure upon the lever being released the wedge is 
forced back to its normal position by the spring acting upon the 


end of lever C, and thus the jaw is secured. (Accepted October 
28, 1891). 
20,892. Jun., 


R. N. Oakman, Greenfield, Mass., 
U.S.A. Valves for Water Gas Plant. [6d. 6 Figs.) 
December 22, 1890.—This invention relates to an arrangement of 
swivel valve for use in plant of the kind described in Letters 
Patent Specifications Nos. 15,983 of 1888 and 9279 of 1889, for clos- 
ing the passage by which the producer gas is drawn off from the 
generator. Towards one side of a flat casing A inlet and outlet 
openings B, B' are formed, with which are connected respectively 
a pipe from the generator and a pipe to the exhauster. In this 
casing is pivoted by oneside a frame D having a cylindrical recess 
in which is placed a loose disc valve E. The pivot D! of the frame 








extends through a stuffing-box in the cover A', and is provided 
with a lever handle by which the valve may be swung from one 
side to the other. When the fuel in the generator has been 
brought to a high state of incandescence and it is desired to make 
water gas, the valve is closed so as to break all connection between 
the generator and exhauster, and the steam is then turned on, the 
water gas thus produced passing off through other passages pro- 
vided for the purpose. As the valve slides over the face of its 
seat it clears the seat of any dirt, and the valve being loosely 
retained is held firmly on its seat by the pressure of the gases. 
(Accepted October 28, 1891). 


20,980. J. Beardmore, Bothwell, Lanarkshire. 
Regulating Valves of Regenerative Gas Furnaces. 
{lld. 5 Figs.) December 23, 1890.—The gas valves 1 and 2 are 
formed as cylinders A so as tocontain a supply of water around 
their gas es B, Above the gas ages B is a cover C whose 
edge c dips into the water in the cylinder A. The domes C are 
mounted on the lower ends of spindles D so as to be free to slide 
upon the spindles which pass through the covers Al of the 
cylinders A, thus acting as relief valves C in cases of internal ex- 
plosions occurring. The spindles D have slots d%, which allow 
the valves a slight drop into their seats and so insure their per- 
fect closing. bie 4 are made in two pieces, one of which has a 
sleeve d into which the other piece enters, the two pieces being 
connected together by passing a pin d? through holes in the rod 
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and in the sleeve. Near the lower ends of the cylinders A is 
vided a tar receiving tank F having a tight-fitting cover /. e 
supply of water is obtained from a tank by piping G, the tank 
having a ball-cock so as to keep the height of the water the same, 
and which is assisted by overflow pockets G1, the whole arrange- 
ment being such that on the dome C being raised in valve 1, the 
gas passes underneath its edge c, thence down the central passage 
B, and so on, and on the dome C being lowered the gas cannot 
pass the dome’s edges ¢ which are sealed by the water in the 
cylinders A, thus forming a distributing valve, which is kept gas- 
tight, and which may be used in a regenerative furnace, by mount- 
ing one of such valves over each of the culverts H which lead the 
gas to the furnace so as to enable the currents of gas being re- 
versed. (Accepted October 21, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Pusric Works at Vienna.—Certain important public 
works are in contemplation at Vienna, viz., a city rail- 
way, sluices for a Danube canal, and the improvement 
of the Wien. e cost of these works is estimated at 
4,403,0007., of which 860,000/. is to be paid by the 
Austrian Government, 1,230,000/. by the province of 





Lower Austria, and 2,310,000. by the, municipality of 
Vienna. 
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THE OERLIKON 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(From our New York CorrESPONDENT.) 
(Concluded from page 681.) 

THE second day of the meeting opened wet 
and gloomy, but a large number of members 
assembled and proceeded to discuss methods of 
entertaining foreign engineers in 1893. It may 
be stated here, that those who visited Europe in 
1889 are fully aware of the obligations they are 
under to the Institution of Civil Engineers as the 
only body in England who gave them an official 


and cordial welcome; should they indicate an in- | 


tention to come to America as a body, they can 
count on the warmest kind of a reception. Various 


reports followed from the Finance Committee, House | 


Committee,and others. The Committee on Standards 
reported they had introduced a Bill in Congress on 
the subject. The Committee on Standard Methods 
of Testing Materials had collected and translated 
all the material from foreign conferences, and Mr. 
Heming, one of the committee, offered to attend the 
International Conference to be held in Vienna on this 
subject. This matter was referred to the Council with 
power. Other committees reported progress and the 
question of raising the dues and initiation was sub- 


| mitted. The necessity for this was so plain as to 
| elicit no discussion, and the recommendation of the 
| Council to make initiation fees of members and 
}associates 25 dols., and juniors 15 dols., with 
15 dols. annual dues from the former and 10 dols. 
from the latter, was carried unanimously. The 
following were announced as being elected to office 
for 1892: 

President—Chas. H. Loring, Brooklyn, N.Y. 

Vice-Presidents—G. I. Alden, Worcester, Mass. ; 
'E. F. C. Davis, Richmond, Va.; Irving M. Scott, 
‘San Francisco, Cal. 
Treasurer—Wm. H. Wiley, New York. 
|_ Managers—James M. Dodge, Philadelphia ; 
Robert Forsyth, Chicago ; Jesse M. Smith, 
| Detroit, Mich. 
| The question of locality for the next meeting was 
taken up, and members having been asked to ex- 
|press their preferences by letter, it appeared that 
723 were in favour of San Francisco and 73 opposed 
|to it. It had been decided by the Council to meet 
‘there, and the announcement was received with 
enthusiasm, so again the Mechanical Engineers 
came to the front, as they did in the English trip, 
‘and will be the first scientific body to meet on the 
| Pacific slope, as they were the first to inaugurate 
'the steps leading to our foreign trip. After visiting 


THREE-PHASE CURRENT GENERATOR. 
(For Description, see Page 714.) 



































| various points of interest in New York in the after- 
‘noon, the Society assembled to hear the first paper 
of the session. It was entitled 


EXPERIMENTS TO DETERMINE THE Rate or FALL 
| (orn Rise) or A MERCURIAL THERMOMETER UNDER 
| DirreRENt ConpDiTIONs, 
| by A. F. Nagle. It was stated by its author to be an 
elaboration of experiments on the sensitiveness of 
‘automatic sprinklers, on which subject he had pre- 
| viously presented a paper. The constant he used 

for correction required an explanation. He had 
| assumed ‘‘ the rate of fall of a thermometer from a 

higher to a lower temperature to hold equally good 
for its rise from a lower to a higher temperature. 
| This is not strictly correct in theory, because when 

a heated thermometer is exposed to a cooler atmo- 
| sphere it loses heat both by radiation and convec- 
|tion, while in the inverse pane when a cold 
thermometer is heated by hot gases, it receives 

heat only by convection and not by radiation. It 
| was therefore determined to investigate further the 
effect of velocity of current in cooling the thermo- 
‘meter. Tests were made under three conditions : 
| ‘Tn the first case the thermometer was heated to 
' 345 deg. Fahr., and allowed to cool in the centre 
‘of a room at 74 deg. Fahr. without any artificial 
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circulation of air. In this case radiation and con- 
vection together reduced the temperature at a rate 
which gave a constant of 10.5. 

‘*Tn the second test the air was fanned quite vio- 
lently and gave a constant of 5.90. 

‘*TIn the third test the thermometer bulb was held 
in front of a }-in. tube, from which issued a violent 
blast of air, 74 deg. Fahr., generated by a strong 
foot bellows. This gave a constant of 1.80. The 
greatest effect was produced by the velocity 
with which the cold air impinged upon the heated 
thermometer. These experiments show that auto- 
matic sprinklers, or other bodies to be heated for 
scientific tests of this character, are so greatly 
influenced by the velocity of the current of either 
hot or cold air that unless full cognisance be taken 
of this fact the results will be of but little scien- 
tific value.” 

In the apparatus employed in these sprinkler 
tests he used large ovens with a fixed tempera- 
ture and small ovens with a rising tempera- 
ture. The author favours a small oven where all 
the hot gases passed around the sprinkler and an 
adjustable vent to any desired final temperature 
could be produced. A table of results was ap- 
pended to this paper. 

The next paper recited some tests of Indiana 
block coal by the same author, which showed an 
evaporation of 9.25 lb. of water from and at 
212 deg. per pound of coal. This caused our 
pessimistic member to ask, Why this paper was 
presented? But as no one answered his conun- 
drum, the matter remains in doubt. However, 
the writer heard the same question regarding a 
paper presented by the querist, and if one may 
generalise from these two questions, it shows the 
raising of the dues and initiation fee was a wise 
step, for no one who pays these sums can afford to 
have their papers questioned. 

The next paper was also by Mr. Nagle and was 
called 


LimtratTions oF STEAM ENGINE Economy. 


He stated he had recently worked out a table, 
and plotted the same, which gives the amount of 
water per horse-power per hour with different 
degrees of expansion and under different steam 
pressure for both condensing and non-condensing 
engines. It is simply the amount of steam an 
engine would consume if there were no clearance 
or waste space, nor any condensation within the 
cylinder. 

He then proceeded to theorise from this and 
developed a formula and calculated the results if 
pressure were increased to 250 Ib., and the ratio of 
expansion to 301b. He claimed a theoretical saving 
in triple-expansion engines of 12 per cent. ; but for 
& non-condensing engine with 250 lb. pressure and 
seven expansions he would obtain a theoretical con- 
sumption of 12.12 lb , with an assumed efliciency of 
72 per cent. ; he would save 30 per cent. He con- 
cluded: ‘*Seven expansions could be obtained 
with a single cylinder. If two cylinders were 
used, making possible 12 or 15 expansions, and 
with 250 lb. steam pressure, we could obtain the 
following result ; 250 lb. steam pressure, 12 expan- 
sions, and assuming an efficiency of 75 per cent. 

‘*W=14.78 lb. of water per horse-power per 
hour. 

‘* With 300 1b. steam pressure, 15 expansions, 
and an efliciency of 75 per cent, 

‘*W=13.63 lb. of water per horse-power per 
hour. 

‘« These figures are simply indications of what is 
not an unreasonable possibility of steam engine 
economy.” 

In the discussion Mr. Emery showed that 4 lb. 
should be added to the costs in Mr. Nagle’s tables 
to give actual preventable costs ; at the same time 
Mr. Emery gave Mr. Nagle credit for the paper. 

Next came a topical question, 


HAs ANY ONE EVER TRIED TO STANDARDISE SIZES 
For Keys? Ir so, wat ARE HIS S1zEs? 
One member gave as the result of many experi- 


ments: QOne-quarter the diameter of shaft for 
width, One-ninth the diameter of shaft for depth 
of key. One-quarter inch to one foot taper. 


Another member thought that better results 
would be obtained by making the width one-third 
the diameter. 

Another member objected to the } in. in the 
previous standard because the average mechanic 
could not readily change from } in. to yy in. Still 


another placed the key so that the curve of the 





shaft passes through the diagonally opposite corner. 
The slot in the shaft and the slot in the hub are 
triangular instead of rectangular in section. This 
key he had found to work well under the most 
trying conditions. 

The next paper was 


THE VALUE OF A WATER Power, 


by Chas. T. Main. 

It depends, first, on the quantity of water, the 
fall and the uniformity of flow during the year and 
for a succession of years, 

2. Other things being equal it depends on its 
location. 

3. The value depends largely upon the fact 
whether or no the social conditions are or can be 
made such as to cause good operatives to locate and 
remain in the place ; upon the sanitary conditions ; 
and sometimes even, in the case of ‘a developed 
power, upon the management of municipal or town 
government, All of which cannot be estimated in 
dollars and cents, but which determine to a certain 
extent the profits or losses. 

4. There is in almost every business need for 
steam for other purposes than power, if for 
no other, in colder climates, than for warming the 
buildings in the winter. This steam can usually 
be used after being exhausted from an engine, 
requiring the consumption of little or no more fuel 
than is required to produce steam for the engine 
alone. 

The author then discussed several powers, and 
from them drew the following conclusion: ‘The 
value of an undeveloped variable power is therefore 
usually nothing if its variation is great, unless it is 
to be supplemented by a steam plant. It is of 
value then only when the cost per horse-power for 
the double plant is less than the cost of steam 
power under the same conditions as mentioned for 
a permanent power, and its value can be represented 
in the same manner as the value of a permanent 
power has been represented.” He then considered 
the case of a developed power, and concluded that : 
‘«The value of a developed power then is as follows: 
If the power can be run cheaper than steam, the 
value is that of the power, plus the cost of plant, 
less depreciation. If it cannot be run as cheaply 
as steam, considering its cost, &c., the value of the 
power itself is nothing, but the value of the 
plant is such a sum as could be paid for it new, 
which would bring the total cost of running down 
to the cost of steam power, less depreciation. That 
is, it is worth just what can be gotten out of the 
plant and no more.” 

He then considered the question of damages in 
case the water power is taken away, but this is too 
uncertain a quantity to consider here ; the writer 
claims it varies with the habits of the jury and the 
eloquence of the lawyer. Cases have been known 
where a good pleader, aided by plenty of apple- 
jack, has convinced a jury of farmers that the 
plaintiff really had received a benefit. Even Mr. 
Main did not assume to lay down rules for this 
subtle matter. Next came 

Tue Iprosyncrasies OF Cumney Draveuts, 
by W. E. Crane, or as our pessimistic member tried 
to prove the idiotsyncrasies. Mr. Crane gave the 
results of several tests and closed with the follow- 
ing hypothesis : 

‘**1f it shall be proven that forced draught for 
boilers is the more economical, there would seem 
tobe no good reason for building chimneys over 
100 ft. high. 

‘‘This is important, as one chimney for casting 
was built 200 ft. high, as it was claimed that better 
draught for casting furnaces was needed than for 
boilers, and it was supposed that the height 
governed the intensity of the draught. 

‘* The length, shape, and size of flue has much to 
do with draught in the furnace, but all the above 
were taken from the base of the chimneys.” 

Instead of discussing this paper, our friend before 
named commenced to discuss the Publication Com- 
mittee, and as his motion was tabled wherein he 
sought to censure them, he may be considered to 
have been sat upon. His ground seeming to be 
that as he knew all about this and the author was 
wrong, no one else should have the benefit of the 
paper, Evidently the members present did not 
agree to this. 

The next paper was 
Tue INFLUENCE OF THE STEAM JACKETS OF THE 

Pawtucket PumpinG ENGINE. 


This paper, by William Kent, seemed to have for its 





aim the verification of Professor Denton’s and Pro- 
fessor Jacobus’s experiments and conclusions already 
presented at length tothe Society. It cannot be 
said to have much value, for two reasons; in the 
first place, tests made by such experts and careful 
investigators as the two gentlemen named, do not 
require any confirmation, even from this author ; 
and, in the second place, whatever value such addi- 
tional tests as noted might have, is entirely abro- 
gated, from the fact that one of the original authors 
assisted in the present case, hence this is not an 
independent investigation. The author states in 
conclusion: ‘‘ It is gratifying to be able to confirm 
the general results, &c., which have been found by 
Professors Denton and Jacobus.” No doubt it was 
gratifying to him, but it is a very open point 
whether it was gratifying to the Society to have to 
read a confirmation of something they did not 
doubt; had the criticism applied to the Publi- 
cation Committee for the issue of the chimney 
draught paper been fixed on the issue of this one, 
it is believed it would have come nearer to express- 
ing the general sentiment of the Society. 

Following this came a paper by Professor De 
Volsore Ward called 


Test OF A PULSOMETER. 


The object of the test was to determine the 
efficiency as a lifting pump of a No. 6 pulsometer. 
It had a 34 in. suction and discharge pipe, stood 
40 in. high, and weighed 695 lb. The height of 
lift was 25.3 ft., and the height of suction 7.5 ft. 
The efficiency, expressed as the ratio of the work 
done in foot-pounds to the mechanical equivalent 
of the heat absorbed, was from .012 to .015. The 
duty, calculated as for a pumping engine, was from 
10,511,400 to 13,391,000 in different tests. 

The discussion of the best style of out-of-door 
light other than electric followed, and the Lucigen 
and Welles lights were commended, likewise the 
‘*Dago,” viz., that used by Italian peanut venders, 
hence the name. 

The next paper was one of great value as tracing 
the history of a fine plant, and was called 


THE Brooktyn Pumpine ENGINEs or 1860, 


by Samuel M‘Elroy. Parts of it were speci- 
ally interesting to your correspondent, for his 
first employment as a young engineer was in these 
water works, and under that distinguished and 
lamented engineer, Mr. Moses Lane; moreover, 
he had assisted in testing the engines described. 
Mr. M‘Elroy gave an extended history of pumping 
engines from that of Savery in 1702 down to 
those of Woodruff and Beach described in this 
paper. A drawing of one of these engines ac- 
companied the paper, which closed with a state- 
ment of the annual operation. The paper itself 
being historical, cannnot be condensed, but is full 
of material worthy of careful study by any interested 
in pumping engines. 

Ainual Operation.—The engine-house and its 
appurtenances, under the original contract pro- 
vided for four engines, each of not less than 
15,000,000 per day. The average consumption of 
1889 was 52,191,128; the maximum, December, 
55,112,699 gallons. With four superb engines 
working side by side, two of which could easily have 
been enlarged to lift 20,000,000 each, this engine- 
house would have had no parallel ; but the provi- 
sions of the original plan have been neglected. In 
the main room there are now three engines; in a 
side room excrescence, built on the front, there are 
four horizontal ‘‘ Davidson” engines to do the 
work of one ; and in a very costly engine-house on 
the aqueduct, several hundred feet south, two ver- 
tical compound ‘‘ Worthingtons” are being com- 
pleted. Engines Nos. 1 and 2, under the charge 
of a man who believed in crank centres and 
throttling, and cared little for duty, did their work 
quietly and regularly, with remarkably light repair 
accounts. In 1866, No. 1ran 3824 hours ; engine 
repairs, 160.22 dols. ; No. 2, 3066 hours ; repairs, 
171.84 dols. 

In 1866, Brooklyn began an extravagant system 
of water expenditures in various directions, under 
which, during thirty years’ supply, with a revenue 
of 26,645,902 dols., the outlay has been for opera- 
tion and maintenance, 9,543,000 dols. ; interest, 
16,698,000 dols. ; original construction, 5,440,000 
dols. ; extensions, about 11,620,000 dols. ; or about 
43,300,000 dols. ‘ 

In 1866, a full coat of ashes for the boilers was 
replaced by an expensive felt cover. In 1867, the 
15-in. beam pin was enlarged to 20, and a new 
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pump-head made for No.1. In 1868, an 80-in. 
cylinder was ordered as a substitute for No. 1, 
90-in., and a new set of pumps at 27,000 dols. In 
1870, its alteration to a crank engine was decided. 
In 1871, three new boilers were let, though the 
other three were in use in 1885. 

Of No. 2 the report for 1873 says: ‘‘ With the 
exception of new brasses to the beam pillow blocks, 
and new valves to the pumps, no repairs are anti- 
cipated on this engine.” In 1881, No. 2 ran 7420 
hours; in 1886, 7198 ; 1889, 8149. A continuous ser- 
vice of thirty years is shown by this engine of 1861. 

These engines cost 138,000 dols ; No. 3, of 1869, 
129,750 dols.; No. 4, 1883, with building and 
main, 127,398 dols.; net, 70,000 dols.; No. 5, 
1888, two engines, 10,000,000 gallons each, 190,471 
dols.; the house was very expensive. 

No. 3, as tested, had 178.43 ft. lift (No. 1, 
170 ft.), 73 per cent. loss of action (No. 1, 169) ; 
could not be continuously run; credited with 
683,872 foot-pounds; duty of 1874, 590,876; repair 
bill, 1872, 5725 dols. 

No. 4, lift, 179.21 ft.; duty by capacity of 
pumps, 657,561 foot-pounds ; 1886, 550,988. 


Exectric Power DISTRIBUTION. 


‘*Electric Power Distribution,” by H. C. Spauld- 
ing, was a carefully prepared paper showing how 
electricity could be distributed for manufacturing 
and constructing operations. He preferred a sub- 
division of the plant, and while he would only run 
large tools by separate motors, he believed in 
grouping machines into systems of 10 horse-power 
and upwards and thus avoid friction and losses 
due to a large main shaft. He had photographs 
illustrating this. He specially commended elec- 
tricity for operating power cranes as a means 
of avoiding large losses by friction, and showed 
a photograph of a 30-ton electric crane. Three 
motors were used, one of 3 horse-power for cross 
travel, and two of 10 horse-power for hoisting 
and longitudinal power respectively. He also 
indorsed electricity for elevators and for transpor- 
tation of heavy goods and supplies from one part of 
a building to another. In the example shown the 
motor had 3 horse-power capacity. He showed a 
yard trucking motor of greater capacity. In pump- 
ing he showed an electric pump made in sizes from 
10 to 500 gallons per minute. This paper concluded 
as follows : 

‘* An objection sometimes offered to the adop- 
tion of electric apparatus is, that owing to the 
‘youth of the art’ the types of machines now 
built and on the market will in a few years be 
obsolete, like a coat outgrown though not outworn, 
so that the necessary investment is an unwise one 
on the part of the purchaser. This view seems to 
the writer not fully warranted, in the light of 
recent developments in electro-dynamics, since the 
efliciency of this class of machinery is now so high 
as to direct the ingenuity of electric engineers 
rather to the invention and improvement of 
auxiliary apparatus for controlling, measuring, and 
protecting the currents produced, than to the 
invention of new apparatus for their production. 

‘‘The claim may now fairly be made also that the 
various ‘gauges’ of the electric systems have been 
brought to standard, and that a piece of apparatus 
bought of any reliable company is adapted for use 
as well as in conjunction with apparatus produced 
by another, and it may be competing, concern, 
provided the two systems are of the same general 
nature. This is just as necessary as that there 
should be one standard of measurement for engi- 
neering supplies of any kind, arbitrary, to be sure, 
but binding by courtesy throughout the engineer- 
ing fraternity. 

‘¢Tn conclusion, it is interesting to note the ten- 
dency to incorporate electric motors with various 
classes of machinery, thus forming complete 
mechanical units. It is to-day possible, for ex- 
ample, to equip a printing or publishing house 
equal in completeness to any now existing, without 
using a hammer, line shaft, or belt, each press 
being complete in itself as far as mechanical con- 
nection with the source of power is concerned, the 
entire transmission being accomplished by means 
of concealed wires. 

‘*The same is true of almost every line of indus- 
try, while the general application to naval practice 
is apparently a matter of the immediate future.” 


A ComBineD IRon AND OAK PAVEMENT. 


_ J. Wendell Cole presented a paper recommend- 
ing a form of pavement entitled ‘* A Combination 





Iron and Oak Pavement.” It is described as a 
combination pavement of cast-iron pockets and 
bottom plate with oak blocks, making an even 
bottom surface and thus avoiding settling into 
holes. These iron pockets are filled with green 
oak blocks 37; in. square on the top and about 
5in. long. These blocks are driven into the iron 
pockets some 3 in., and receive the traffic on the 
end grain of the wood. Each full-sized bottom 
plate has five pockets, four half-pockets, and four 
quartet-pockets. This has only been laid since 
May 30, 1890, but the anthor claims its ability to 
stand heavy traffic, afford a good foothold for a 
horse, and noislessness. 

The session closed with a topical question as to the 
best design for line shafting transmitting over 50 
horse-power, arranged so as to stop or start on any 
floor without interfering with the motor or other 
shafting. There were many opinions given, but the 
weight of evidence favoured friction clutches. 

The party embarked the next morning in the 
Laura M. Starin and went around New York and 
to Brooklyn, where the Navy Yard was visited 
and several of our new cruisers examined. The 
Chicago in particular received a careful attention, 
and some of us were taken into the engine-room, 
where we were enabled to confirm the opinion that 
Mr. John Roach gave the United States good 
work. There was a beautiful and complete set 
of silver presented to this ship by the city 
whose name she bears, which received close in- 
spection and unbounded admiration. Re-embarking 
the party went to the shops of the De la Vergne 
Refrigerating Company and saw some fine machi- 
nery used in the manufacture of their ice machines. 
The shops had far outgrown the original design, 
and it resulted in the various tools being too close 
together, but with their usual energy this company 
are enlarging, and before long will have ample 
room. This place is where the machines are made 
but not assembled, the privilege of seeing this was 
reserved for a party on Saturday morning. That 
night the New York members tendered the visiting 
ones a theatre party and had the entire parquette 
at Palmer’s Theatre reserved for their use. Your 
correspondent would like to commend the play, as 
it was an American one, but must say he thinks 
the actors far superior to their parts, although the 
piece was beautifully mounted, even in a way to 
delight Mr. Irving. The meeting closed with a 
reception at the Lenox Lyceum, which was greatly 
enjoyed by all, especially by the dancers. The 
floor is an ideal one for the purpose, and the hall 
was tastefully decorated, the Society badge being 
made in gas-jets, and the array of beauty and hand- 
some costumes in the boxes can’t be described by 
any but a woman or a society editor. It is believed 
that our guests went away with a pleasant recollec- 
tion of New York and its residents. Certainly if 
the lateness of the adjournment is an indication, 
they were loth to depart. The final act of this 
meeting occurred the next morning, when a small 
party inspected the Ballantyne Brewery at Newark, 
N.J. This firm started in 1833 at Albany, N.Y., 
but moved to Newark in 1840. They operate an 
ale and porter brewery and a Lager beer brewery. 
The sales from May, 1890, to May, 1891, were 
431,408 barrels. Surely no one ought to be thirsty 
under those circumstances. At all events the 
visitors were not allowed to thirst. The works 
employ 400 men, 224 horses, and 109 trucks. The 
chief engineer is a member of the Society, and it 
was on his invitation and under his supervision 
the trip was made. After examining the boiling 
kettle and similar apparatus, the party descended 
into the vaults and saw the effect of the De la 
Vergne process in the shape of pipes coated with 
ice, which reduced the temperature considerably. 
Later the machines themselves were examined and 
admired, and the party at two o'clock enjoyed a fine 
dinner provided by their host. The curtain now fell, 
and the twenty-fourth meeting became a back 
number. 





THE ELECTRIC LIGHTING AT THE 
ROYAL NAVAL EXHIBITION. —No. III. 

No engineer could have entered the engine-room 
at the Royal Naval Exhibition without being im- 
pressed with the massive appearance of the three 
magnificent shunt-wound dynamos, which formed 
the larger of the two groups of machines at the Exhi- 
bition. They were manufactured by Messrs. Siemens 
Brothers and Co., and are known as their type 
H B?4/,,. Figs. 10 and 11 give front and end eleva- 





tion of these dynamos. With the exception of the 
arc lamp on the top of the Eddystone Lighthouse, 
two of these machines did the whole of the evening 
lighting, the other being kept as a stand-by. It is 
worthy of remark that during the whole period of 
the Exhibition there was not a single failure of the 
light. Each dynamo was directly coupled to a high- 
speed engine of Messrs. Willans and Robinson’s 
III type, capable of indicating 300 horse-power. 

So quietly and smoothly did these machines do 
their work that a casual visitor could scarcely note 
any difference between the dynamo when running 
and when standing still. Each machine was capable 
of sustaining a steady current of 1500 ampéres at 
120 volts, the speed being 350 revolutions per 
minute, and after many hours running the rise in 
temperature was exceedingly small. In fact the 
load could be safely increased 20 per cent. without 
any signs of overheating. 

When tested before the close of the Exhibition 
the combined efficiency of each set was found to be 
84 per cent. at full load. That is to say, for every 
109 horse-power indicated in the cylinders, 84 herse- 
power was taken away from the terminals of the 
dynamo in electrical energy. Such figures as these 
could only be obtained from a combination in which 
the commercial efliciency of the dynamo and the 
brake efficiency of the engine are extremely high. 

It will be seen on reference to Fig. 11 that these 
dynamos are of the two-pole inverted type which 
has gained such general adoption in England for 
central station work. The three sets were acquired 
by the St. James and Pall Mall Company for their 
new station in Carnaby-street, which is arranged 
for ten such combinations and other smaller ones. 
Similar machines have already been supplied by 
Messrs. Siemens Brothers and Co. for the Brad- 
ford Corporation, St. James and Pall Mall Com- 
pany in Mason’s Yard, the Liverpool Central 
Station, and others; and they are probably the 
largest high-speed direct coupled dynamos in 
existence. 

The magnet limbs and yoke piece were con- 
structed out of solid forgings of wrought iron, and 
were supported by gun-metal brackets which were 
bolted to the cast-iron combination frame—thereby 
allowing the necessary space between the frame 
and magnet, so as to prevent as much as possible any 
magnetic leakage. 

Kach magnet bobbin was complete in itself, and 
could be lifted off by a special arrangement of 
shackles at each end. The solid gun-metal terminal 
blocks were mounted on the top cheek of each 
bobbin, and were connected to the brush-holders by 
flexible conductors of large section, capable of 
carrying the whole current given out by the dynamo. 
Each block was connected to the corresponding 
brush-holders by two cables having a total cross- 
sectional area of 1.6 square inch. 

The armature was of the Siemens drum pattern, 
and was built up of soft iron discs and patent 
stranded bars. It had a diameter of 24in., and 
was mounted on a 6-in. steel spindle 7 ft. 2} in. 
long, one end of which was provided with a solid 
forged half-coupling for bolting to the correspond- 
ing half on the engine crankshaft. 

A section of the bearing at the commutator end 
of the machine is shown in Fig. 10, and represents 
atype of bearing largely used in dynamo work, 
and introduced by Messrs. Siemens Brothers some 
years ago. The gun-metal sleeve shown in the 
figure is 13 in. long by 7 in. in diameter, and is 
slightly curved on the surface so as to allow of any 
small lateral movement of the shaft. It is sup- 
ported by a casting, which is bolted to the com- 
bination frame, and conveniently arranged for 
taking away the oil after passing through the 
journal. Two sight feed lubricators are supplied 
with each bracket. 

The brush-holder spindles or rocking bars are 
supported by a cast-iron ring from which they are 
insulated, and the brushes are adjusted by means 
of a very neat form of worm and wormwheel 
arrangement. Each spindle carries three brush- 
holders, each of which is provided with a massive 
brush for collecting the current from the com- 
mutator. There are therefore six brushes in all, or 
three on each side of the commutator. The brush- 
holders are fitted with hold-off catches. 

The commutator is 124 in. in diameter, and has 
a bearing surface 9 in. long. The sections, of which 
there are seventy-two, are of hard drawn copper, 
and are insulated with mica. The dynamo com- 
plete has a weight of 13} tons. 

Some interesting data with respect to the work 
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done by these machines at the Exhibition are given ;supply the distributing network with current for 
at the end of the present article. | | 

Figs. 12 and 13 represent Messrs. Siemens Bros. | 
and Co,’s smaller dynamos, types H B !4/,, and| 
H B 15/,,, which were used 
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|motor and other purposes. 

The HB !4/,, gave an output of 400 ampéres 
120 volts at 460 revolutions per minute, and was 
coupled directly to one of Messrs. Willans and 


ELECTRIC LIGHTING AT THE NAVAL EXHIBITION. 


Time 


Robinson’s G G engines, indicating 80 horse-power. 
| It represents the type of which so many have been 
supplied to the Royal Navy.. This dynamo was 
rather larger than those of the Navy, but did not 
differ in appearance from the great number which 
have been supplied to the larger ironclads and 
cruisers. The HB 15/,, gave an output of 200 
amperes 120 volts at 320 revolutions per minute, 
and was directly coupled toa Willans open pattern 
engine, indicating about 60 horse-power. ‘These 
dynamos were similar to the large ones already 
described, in that they were of the two-pole in- 
verted type. Each one was fitted with a tacho- 
meter by Messrs. Buss, Sombart, and Co., which 
was mounted on the magnets and driven directly 
from the coupling. 

| Messrs. Siemens Brothers and Co.’s W 20 alter- 
'nator with exciter is shown in elevation and plan in 
| Figs. 14 and 15, and was employed to light the are 
lamp on the top of the Eddystone Lighthouse, and 
for the high-voltage experiments shown on several 
occasions. It gave an output of 500 ampéres 80 
volts at 400 revolutions per minute, and was coupled 
|direct to a Willans GG engine. The alternator 
|and engine were mounted on a solid cast-iron base- 
| plate shown in the figure. It had a frequency of 
|70 complete periods per second. The two main 
| bearings supported a massive steel spindle, which 
| carried a series of 20 bobbins, forming the armature 
‘of the machine. Each bobbin was without iron in 
, the core, and was wound with strip copperconductor. 
| The collector consisted of two solid gun-metal rings 
| insulated by ebonite, and the current was taken off 
| by copper-wire brushes fixed to the bearing bracket 
| next the exciter. The fixed electro-magnets were 
| supported on each side of the travelling bobbins by 
| two circular cast-iron frames. Each frame carried 
| 20 electro-magnets, and was so arranged that the top 
| half could be easily taken away in case of repairs, 
only the bottom half being bolted to the cast-iron 
baseplate. A series of six bolts passing through 
stout distance pieces held the bobbin frames at 
their right distance apart, and prevented dis- 
tortion due to the magnetic pull between the 
electro-magnets. The magnet cores were of soft 
iron, and carried suitably shaped pole shoes next 
the armature. The bearing at the coupling end 
took up any end play in the helix, which is of 
course a very important point in Messrs. Siemens 
Brothers’ alternators. 

The exciter was one of Messrs. Siemens Brothers’ 
small shunt-wound dynamos of the inverted horse- 
shoe type. The magnets were of wrought iron and 
were mounted on a gun-metal casting which was 
securely bolted to the main baseplate. : 

The armature was mounted on a prolongation of 
the alternator spindle and overhung the main bear- 
ing. It could easily be removed from the main 
shaft, for which purpose a solid steel tube was pro- 
vided, which carried the complete armature and 
fitted the extension of the shaft accurately. 
| The brushes were mounted on a gun-metal cast- 
‘ing bolted to the electro-magnets of the exciter, 
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and could, from their position, be easily got at for 


adjustment. 


Table showing the Mean Daily Consumption of Electricity 


__ut the Exhibition for the Respective Months. 


H B?+/,, Dynamos (Night). | 











Combined Sets 
| (Day and Night). 
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dynamos were used to supply current to the|character. The problem to be solved was to design 
distributing network for motor and other pur-|a tower to be carried on the soft soil on which the 
poses, and in the evening the load was put upon | city of Chicago is built, this soil being a fine sand 
two of the large H B ?*/,, dynamos. |which carried large weights perfectly well when 
as 'they are properly distributed or a but 
. |has little power in itself to resist lateral thrusts. 
THE COLUMBIAN EXPOSITION. This wont se anything like the inclined supports 
(Continued from page 650.) by the Paris tower inadmissible, and further, made 

it necessary to provide for the expansion of the 








Besides these considerations of foundations, it 


The general arrange- | built in the shortest possible time and erected with 
his made it necessary to con- 





Les | | Sie a ero 
Month. ' | Maximum ' Tut Hicw Tower. 
pond oe | eee eee A FEW weeks since we published a perspective | metal of the tower in a manner which would not 
” | Power, F ‘| view of the design for the Columbian Tower by Mr. | strain the foundations. 
May a “ye — re ae George 8. Morison, of New York and Chicago 3 in r c 
June 250 siiso | 362 9'300 iis | the present number we give further illustrations | was also necessary to design a tower which could be 
July ..) 2910 8,320 | 356 | 9,860 1183 |and a detailed description. 
le = A Bn 450 | 1esso | 202g «©| Ments of the tower and of the accommodation are |a maximum speed. — 
2850 | 17,040 459 13,640 | 2237 | modelled from those of the Eiffel Tower at Paris. fine the construction to right lines and square 


October .., 


Table showing the Total Kilowatt Hours for the Respee- | 
tive Months. 

















| The base of the tower is made approximately two-| angles. This led to the selection of the plan 
fifths of the height. Two hundred feet above the | adopted. 


| base is placed the first platform, a large platform! The upper part from the lantern down to the 


-|to be occupied by promenades, restaurants, and | second platform is a square shaft, battering from 


| 
miscellaneous accommodations ; this platform being | 40 ft. square at the top to 100 ft. square at the 





The | corner posts which are stiffened by bracing in each 


It is the simplest possible form of 


Name of Month | Total Kilowatt Hours |Total Kilowatt Hours for 

ican d ot 9 aD per Month. the Six Months. high enough to command the best view of the! base, the entire weight being carried by the four 
May “f 25,325 | entire Exposition grounds and _ buildings. 

xe byes second platform is placed 300 ft. higher up than of the four planes. The details are of much the 
August 39,442 | )225,377 | the first platform, and is to be used in a manner same character as those of the high towers of an 
aa ro | | somewhat like the lower platform, though it will iron viaduct. 


The load curves given in Fig. 16 are of interest as 


showing the work done by the direct.current ma- 


| not be of so much importance. Five hundred feet | construction, aswell as the strongest and most easily 
higher up is the lantern, which is the principal | erected. 

oint for distant views, and is surmounted bya; From the second platform to the first, each of the 
ighthouse and flagstaff, the whole having a height | four sides of the upper shaft is continued down- 











of 165 ft. 
While, however, the general arrangement is 
derived from that of the Eiffel Tower, the system 


chines during the six months the Exhibition was 
open. One curve is given for each month and 
represents the mean daily load put upon the 
dynamos, 


During the day the smaller set of | of construction is necessarily of a very different | 


ward in a vertical plane, the four planes intersect- 
ing each other on vertical lines 100 ft. apart. Each 
of the four corner posts is, therefore, over one of 
the intersection lines of the planes, and the weight 
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from cach of the corner posts is distributed on four 
posts, two in each plane, these posts battering from 
each other with an inclination of one in four. The 
section of the tower, therefore, between the first 
and second platforms consists of sixteen posts, of 
which four are in each of the four planes, the 
interior posts coming together at the base, and the 
arrangement of the four posts being like an inverted 
W 200 ft. high and 200 ft. wide. The shape, there- 
fore, of the tower at the level of the first platform 
is cruciform, measuring 200 ft. in each direction, 
and 100 ft. across each arm. The posts are braced 
together at intervals of 50 ft. in the four planes. 

Below the first platform the weight from the 
eight interior posts is carried directly to the founda- 
tion by vertical posts, while the weight from the 
exterior posts is carried down on the same prin- 
ciple that the weight from the four posts of the 
upper shaft is carried, that is, by two equally in- 
clined posts from each point. To bring these posts 
together at the centre it was necessary to double 
the batter, making it one in two, instead of one in 
four. Each plane, therefore, of the lower 200 ft. 
of the tower becomes an inverted W 200 ft. high, 
and 400 ft. wide on the base, with a vertical 
member in the centre. The members of this plane 
are stiffened by bracing placed every 50 ft. The 
base of the tower is then of cruciform section, each 
arm being 400 ft. long and 100 ft. wide (see Figs. 5 
to 9). The weights of the lantern and the several 
platforms are provided for at their several levels. 

With this arrangement more than half the total 
weight of the tower is carried on four central 
points and is a fixed quantity. The remainder is 
carried on eight outlying piers and varies with the 
wind pressure. The live load is distributed in the 
same way, but of course is variable everywhere. 
The four central points of support are made fixed 
points and rest on piers which are united into one 
great foundation. The bearings on the outlying 
points are all made with expansion links which are 
able to resist both tension and compression, and 
the lines of motion of these links are made radial 
to the centre of the tower so that the expansion of 
the metal both longitudinally and transversely is 
provided for at the same time. The only expan- 
sion not provided for is that due to different tem- 
peratures in different parts of the lower horizontal 
plane, which is so small that it may be neglected. 
The entire structure is tied across the base and is 
complete in itself, the only stress transferred to 
the foundations being a vertical pressure. 

The maximum weight thrown by the tower, with 
a complete estimated live load, on each of the four 
central points is 1760 tons, or in round numbers 
7000 tons on the whole foundation, and the maxi- 
mum weight thrown on each of the eight outlying 
piers is 880 tons, this, however, being largely due 
to wind ; the dead load alone thrown upon each of 
these piers is less than 300 tons. 

If these weights are compared with the weights 
on the foundations of many of the tall buildings in 
Chicago, and especially under the grain elevators, 
which are the heaviest and oldest structures in the 
city, it will be seen that in spite of the immense 
size of the tower, the foundations are a compara- 
tively simple thing. 

The weight of the structural portions of the 
tower above the masonry foundations is about 7000 
tons. ‘To this is to be added 2000 tons for the 
weights of floors and buillings, and 200 tons more 
for live load, making a total weight of 11,000 tons, 
of which less than one-fifth is variable. 

A grain elevator of 1,000,000 bushels capacity— 
and there are much larger elevators than this in 
Chicago—weighs, when full of grain, at least 50,000 
tons, of which more than one-half is variable, 
besides which it exposes a large flat surface to the 
wind and in all respects is subject to much greater 
disturbing elements than the tower. 

The accommodations, though following the same 
general arrangement, have been materially increased 
from those of the Hiffel Tower. 

The first platform, which is supported on a 
cruciform section, is made circular, this shape being 
easily adapted to the shape of the support. The 
platform is 350 ft. in diameter. Around this plat- 
form runs a covered colonnade 15 ft. wide, the 
roof being supported by two lines of columns, and 
a substantial fence being placed between the 
columns of the exterior row. This forms a con- 


tinuous promenade unbroken by angles or any 
local features to check the movements of a crowd. 
Inside of the circular promenade the platform is 
left uncovered, except where occupied by buildings. 





The spaces between the colonnade and the planes 
in which the structural members are, give room for 
four large buildings 45 ft. wide and 90 ft. long. 
These buildings will be of light construction and 
three stories high, and will be occupied as _ re- 
staurants ; the lower stories will be only 7 ft. high 
and used as serving rooms; the second and third 
stories will each be 16 ft. high, and these together 


with the flat roof, will furnish accommodation for | 


chairs and tables ; from each of these floors there 


will be an interrupted view, people on the first | 


floor looking over those walking on the promenade, 
people on the second floor looking under the roof of 
the colonnade, and those on the roof looking over 
theroof of the colonnade. In theinterior, besides the 
space occupied by the four large buildings, there 


Fig. 








will be room for a number of small buildings to be 
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occupied by various small booths and other struc- 
tures. 

The lantern will be supported on the four 
corner columns 40 ft. apart, the length of the 
diagonal being therefore about 57 ft. The lan- 
tern is made 60 ft. in diameter and two stories 
high, each story, however, being but 73 ft. in height. 
This will give two rooms, each having a circumfe- 
rence of 188 ft., which would be the look-outs of the 
tower, thus giving nearly 400 ft. of observation 
wall. The circular outside wall of each floor will 
be made solid for a height of about 3 ft. from the 
ground, the next 34 ft. will be of plate glass, and 
above this will be a frieze, which would be graduated 
to mark the points of the compass; the names 
of important places can be painted in the proper 
directions ; this circle will be of such size that each 
degree will be more than 6 in. long. Above the 
two observation halls will be an open gallery to 
which the public will not be admitted, but on which 
a small circular railroad can be laid to carry a 
powerful electric lamp, so as to make variable 
effects of coloured light, while within this track 
will be a smaller building containing rooms for 
special purposes. Above this small building a 
round shaft made of boiler plate 12 ft. in diameter 
will extend 60 ft. ; this shaft will contain a spiral 
staircase leading to the highest platform of the 
tower, 1020 ft. above the graded surface of the 
ground. Above this platform will be a lighthouse 
surmounted by a flagstaff, the total height from the 
ground to the top of the flagstaff being 1086 ft., 
and from the bottom of the foundation to the top 
of the flagstaff 1120 ft. 

Within the main structure is to be built a second- 
ary structure 36 ft. square and of uniform size 
throughout, extending from the foundation to the 
lantern. This structure is to hold the elevators. 
It is divided into nine shafts of approximately 
equal size, eight of which will be occupied by the 
elevator cars, and the ninth at the centre will hold 


ithe centre 


the machinery. Each elevator car will have an 
area of 100 square feet, and be capable of carry- 
ing 50 people. The four corner cars will run to 
the first platform ; two of the others will run to the 
second platform, stopping at the first; and the 
other two will run to the top of the tower. There 
will be separate entrances at the base to the three 
different classes of cars, so that no confusion can 
result, 

A double staircase will be built around the eleva- 
tor shafts from the foundation to the first platform, 
and a single staircase from the first to the second 
| platform. 
| The foundation work will comprise eight out- 
lying piers supporting the exterior bearings of 
ithe tower, and the central pier, which supports 
bearing. The general principle 
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|adopted for these foundations is that of concrete 
| piers resting on piles. The weight per pile will be 
limited to from 10 to 15 tons according to observa- 
tions to be made when work is actually begun. 
These weights are without any allowance for the 
bearing on the ground surface between the piles ; 
if the piles were entirely omitted, the weight on 
the surface would be from 1} to 1? tons per square 
foot. 

The concrete foundation will begin 2 ft. below 
mean water in Lake Michigan, and the piles will 
extend up 3 ft. into the matrix of concrete. All 
concrete will be first-class Portland cement concrete. 
The central pier will contain 7500 yards of concrete 
and be supported on 1600 piles. Each of the out- 
lying piers will contain 700 cubic yards of concrete 
|and be supported by 185 piles. 

Above the concrete foundation, which will be 
about level with the graded surface of the ground, 
will be built separate piers, one on each of the 
outlying foundations and four on the central 
foundation. These piers will be of limestone with 
heartings of Portland cement concrete, the piers 
on the central foundation being 30 ft. square and 
14 ft. high, and those on each of the outlying 
‘foundations 20 ft. in diameter and 11 ft. high. 
The total amount of masonry and concrete in all 
‘the foundations is somewhat more that 15,000 
| cubic yards, 

The tower will be built of mild steel and of 
wrought iron, wrought iron being used only in the 
lighter members. The —— columns are of 
square box section, fitted with manholes and in- 
terior ladders for purposes of inspection and con- 
venience of workmen. These columns below the 
second platform will be 40 in. square, and above the 
secoud platform they will taper, decreasing from 
40 in. at the base to 16 in. at the lantern. All the 
‘interior columns will be built of plates and angles 
‘with open-laced sides. All bracing and stiffening 
‘members will have riveted connections so that 
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nothing can get loose; the compression members 
are generally square, made of four angles at the 
corners and with all four sides laced ; the tension 
members are made of four bulb angles placed in 
pairs back to back with a single line of lacing. 

The weights on all the floors are taken ac 100 lb. 
per square foot, of which one-half is treated as 
live load. The weights of the tower used in the 
calculations are the actual weights of the metal. 
A wind pressure of 50 1b. per square foot on the 
entire structure is provided for and a wind pres- 
sure of 80 lb. per square foot on the lantern is 
provided for in all members above the second 
platform. 

With these conditions the strains are limited to 
14,000 lb. per square inch on square box columns 
within a maximum unsupported length of sixteen 
times the width, and these strains are reduced for 
longer columns or when thin metal is used in the 
plates. Where any member is subject to both ten- 
sion and compression the sum of the two strains is 
used in determining the section. The interior 
elevator shaft will be of the same character of 
material and will rest directly on the central foun- 
dation. The entire structure will be incombustible, 
the floors of the platforms being covered with 
asphalt or cement concrete, and no wood being 
used anywhere for structural purposes. It is 
intended that this tower shall be erected on ground 
to the north of Jackson Park and outside the Exhi- 
bition limits. The site fixed on was at the west 
end of the Midway Plaisance, but this has been 
abandoned. 

On page 711 we publish an engraving showing 
the condition of work on the Mines and Mining 
Building. The detailed drawings of this large roof 
have already appeared in ENGINEERING. The 
photograph from which our engraving was pre- 
pared was taken on October 15th last, and shows 
the progress made since the middle of September, 
when the erection was commenced. At the pre- 
sent time the ironwork is nearly completed. 


(Zo be continued.) 








THE LIVERPOOL OVERHEAD 
RAILWAY. 

During the last summer meeting of the Institu- 
tion of Mechanical Engineers held at Liverpool, 
the Overhead Railway then, and still, in course of 
construction along the line of docks, was one of the 
chief of the many interesting engineering features 
shown to members. We are now, through the 
courtesy of the contractor, Mr. J. W. Willans, of 
Liverpool and Manchester, able to publish some 
illustrations of this novel and important work. 

The line taken by the railway is well shown on 
the plan, Fig. 1, we publish on page 714, and 
those acquainted with the city of Liverpool will 
see how great a convenience it will be to busi- 
ness men, more especially those whose occupation 
takes them about the docks. Our illustrations, 
to which detailed reference will be made as we 
proceed with the description, show very clearly the 
general design of the railway, but we may here 
state that the line fully justifies its title, being 
entirely an overhead structure carried on columns, 
excepting for a very short distance of a few hun- 
dred feet, where it is carried on built-up ground 
inclosed by masonry walls. The total length of 
line is 5? miles, 

The spans of which the railway is composed are 
constructed at temporary works, which have been 
erected at the extreme northern end of the line. 
The length of a standard span is 50 ft. We shall 
publish next week illustrations which will show the 
general arrangement and construction, but our illus- 
tration Fig. 2 shows a standard span in process of 
being erected. A heavy concrete foundation 7 ft. 
by 6 ft. by 5 ft. is first laid, and in this are em- 
bedded four iron bolts, each 4 ft. 3 in. long, which 
are attached at the bottom to an iron plate, the 
latter also being embedded in the concrete. By 
means of these bolts an iron shoe or wheel guard 
is held in position. One of these wheel guards 
may be seen in Fig. 2. The wheel guard is 
made of two castings and is filled up solid with 
cement concrete. The columns, also shown in 
Fig. 2, are delivered by the manufacturers com- 
pleted. They are of simple construction, being 
formed of two channel iron sections and plates 
riveted together. The details of the design will 
be clearly seen when we publish our illustra- 
tions next week. The span illustrated is one of 





ordinary construction ; in special cases, and where 
curves have to be met, deviations from the standard 
design are naturally required, cross-girders being 
freely introduced in some cases. It would be ob- 
viously impossible in the present notice to enter 
into all these details, 

The flooring of the spans is entirely on Hobson’s 
arched plate system. It consists of a series of 
plates bent to an arch, and riveted together in a 
manner which will be presently described. The 
plates are 3%; in. iron, and in the flat, as delivered 
from the works, are 4 ft. wide by 22 ft. long. 
These arches are placed transversely, and attached 
to the web of the main girder by an angle iron 
curved to the bend of the arch, and riveted on. 
The arched plates are joined together by means of 
a tee-iron, one member of which is placed between 
the bottom edges of the two adjacent curved plates, 
and the three thicknesses are then riveted to- 
gether. In this way the tee-irons form strengthen- 
ing flanges for the plates, or, as it were, abut- 
ments from which the arches spring. The 
spandrels between the arches are partially filled 
with asphalt. In this way it will be seen thata 
perfectly water-tight roof is secured; and, as 4 
slight fall is given towards one side, water cannot 
accumulate. Cleats are riveted to the crown of 
each arch in order to form an attachment for the 
longitudinal wooden sleepers. The outside cleat is 
placed on the square and the inside one at an angle; 
in this way provision is made for taking the wedge 
or key which secures the sleeper. A flat-bottomed 
rail is spiked on to the sleeper in the ordinary 
way. 

The main girders are bought and delivered in 
complete form, and the Hobson’s flooring, which 
connects them, is put in at the works before 
referred to, and which we will now proceed more 
particularly to describe. 

At the north end works is the plate-bending 
plant, where the flat plates are transformed into 
the arches, or inverted trough sections which go to 
make up the Hobson’s flooring. The plates are all 
delivered sheared to size, and the first thing to do 
is to bend them. There is a long furnace with 
three fires into which six plates are charged at 
once, the time occupied by a heat being about 
three-quarters of an hour. In line with the fur- 
nace, and close to it, is the hydraulic bending press. 
This has nine cylinders. The plate is held in the 
centre, and pressure is put on the sides, by which 
means it is bent into the required arched form. 
With this press six plates can be bent in about 
8 minutes. The trough sections so formed are 
lifted off by an hydraulic crane, and are carried side- 
ways to a frame, by means of which they are held 
in position while cooling. The time occupied by 
all operations, from the taking of the plates to the 
furnace to placing them in the frame, is about a 
quarter of anhour. The next thing is to punch 
the backs of the plates to take the cleats which hold 
the sleepers. This operation is performed by an 
hydraulic bear working through an iron template, 
so that no marking off is required. It is, of course, 
necessary that there should be turned over ends 
or flanges, by which the arched plates can be 
attached at each end to the side girders. These 
flanges are provided by angle irons, as already 
stated, and these are riveted on to the arched 
plates, and are, in turn, riveted to the girders 
when the span is made up. The holes for at- 
taching these angle irons are made by drilling, 
but starting holes are punched through a template. 
The plates are then carried forward to a multiple 
drill in order to make the holes at each side by 
means of which the arches are attached to each 
other and to the tee-iron asexplained. The drill in 
question has been designed especially for the work, 
and has 96 drills, 48 being on each side. There 
are 96 holes on each side, so that just half the total 
number of holes can be made at one operation. The 
drills are spaced at double the pitch of the holes, so 
that when one operation has been performed 
it is only necessary to move the work forward 
a distance equal to the distance from one hole to 
another in the completed work, and it is then in 
the correct position for having the other 48 holes 
drilled on each side. It takes about a quarter 
of an hour to drill the total 192 holes. As 
the curved plates are set in the drill by means 
of the holes punched by the bear, and as 
these holes have been made through a template, it 
will be seen that the holes are always exactly in 
the same position. The object naturally is to make 
the parts interchangeable, and this system is fol- 


lowed throughout the work, so that any one part of 
a standard span may be used in a corresponding 
position on any other span. The next operation is 
to rivet on the end angles and sleeper cleats by 
hydraulic riveters, after which a coat of tar is 
applied, and the floor plate, or completed trans- 
verse arch, is ready for working into the finished 
structure. The tee-irons forming the lower flanges 
are punched here also. The curved floor plates, or 
arches, and the tee-irons are then taken to the 
erecting yard. The tees are first laid down ona 
frame arranged so that they are held at the proper 
distance. The curved plates are then dropped into 
place and bolted to the tees in sets of ten. As the 
deck so formed has not the support of the side 
girders, a light truss is added to give stiff- 
ness in order that it may be transported. The 
truss, of course, is temporary work. The whole 
thing is then picked up by a travelling crane, 
and carried forward from the bolting-up frame, and 
suspended by the ends of the truss, which are left 
overhanging for the purpose. In this way the 
underside of the floor is open to riveting, leaving 
a clear space in which the hydraulic machines can 
work in closing the horizontal seams, which con- 
nect the two edges of each curved plate to the tee- 
iron. The riveting operations being complete, the 
travelling crane picks up the floor and carries it for- 
ward on to the first span of the finished viaduct. 
which forms the railway. Each section of the floor 
so far consists of 10 curved plates, but a complete 
standard span of 50 ft. requires 20 plates. It takes 
two lots cf 10 plates, therefore, to form the decking 
for one span, and these two parts are riveted together 
when they are in place between their supporting 
girders. The latter are now brought into position 
by the crane, and the floor is riveted to them by 
means of the angle iron ends before referred to. 

The span is now complete for carrying along the 
railway to its position on the line, which naturally 
is at the further end of the completed work. The 
outer rails of each pair are laid as the work pro- 
gresses, and over these runs the steam bogie, upon 
which the completed spans are carried to their 
destination. In this way a line having a gauge of 
16 ft. is secured for the bogie. In order to place 
the span on the bogie it is jacked up from the 
frame, on which it has hitherto rested, and the 
bogie is run under. Of course the span, when on 
the bogie, must be carried above the top member of 
the longitudinal girders in order to clear them as it 
travels along, as all spans are of the same width. 

The span having been carried over the com- 
pleted part of the line, it remains to launch it 
over the end and place it in position, so that it 
may in turn form a roadway for the next span. 
In order to explain the operation reference must 
be made to the illustration on page 715, Fig. 2, 
which shows the erector holding a span, about 
to be deposited on its columns. The erector 
consists, as will be seen, of a light iron frame- 
work, the front end being supported on columns 
which run on temporary rails laid on the ground 
for the purpose. ‘These columns are wide enough 
apart to pass by the columns of the permanent 
structure, as shown in Fig. 2. The after end of 
the erector rests on a frame which, in turn, is 
supported on the outside of the main girders of 
the permanent viaduct. In this way sufficient 
spread is got between the supports to allow the 
span about to be erected to pass forward to its 
position. The span having been brought up by 
the bogie until its fore end is under the after 
end of the erector, the front traveller takes hold, 
and the span is then lifted from the bogie by 
means of jacks, and is supported by the girders 
of the finished work. The bogie is then free, and 
is run back until its fore end is under the after 
end of the span. The latter is then lowered again 
on to the bogie. The fore end of the span is now 
suspended from the forward traveller, whilst the 
after end is resting on the fore end of the bogie. 
This enables the span to be run forward until its 
fore end considerably overhangs the finished end 
of the viaduct. The second traveller is then able 
to take hold in front of the tail frame of the 
erector, after which both travellers carry the span 
forward and lower it on to its columns. ‘the 
erector is then moved forward, its tail end running 
on the girders of the span just erected, and is 
ready to deal with the next span. 

The other illustrations, Figs. 3 and 4, refer to 
tilting bridges, a description of which will be given 
next week. 





(To be continued.) 
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amount to 3600 watts, or about 1.6 to 1.7 per cent. 
of the full duty of the machine. The additional loss 
in the copper of the armature amounts to 3500 watts, 
so that the entire commercial efficiency is about 96 
per cent. The generator was constructed by the 
Maschinenfabrik Oerlikon, near Zurich. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 9, 1891. 

AFTER two weeks of activity in steel rails and car 
building material, business has dropped down to former 
limits. Prices of all kinds of iron and steel products 
rule very low, and lower quotations are not probable. 
The present crude iron output is between 9,000,000 
and 10,000,000 tons per year, at which limit the accu- 
mulation of stock is practically insignificant. What 
the condition will be when the heavier demand of 
1892 sets in it is not easy to foresee, because of the 
elastic character of productive capacity in iron and 
steel products on this side. That there will be a rush 
of orders during the first quarter of the year is assured. 
Railroads, shipyards, bridge works, car buildin 
plants, and general machinery makers are all crowde 
with work for months to come for most of which 
material has not been bought. Railroad earnings are 
improving. Makers have to-day negotiations pending 
for 80,000 tons of rails. Traffic on the lakes has in- 
creased rapidly, and corporations have just been 
formed to enter upon lake craft building. Boiler plate 
quotations are 2 cents per pound, beams and channels 
3.10, steel rails 30 dols., old rails 22 dols., forge iron 
14 dols. to 14.50 dols., and the foundry 17 dols. to 
18 dols., merchant iron 14 cents. The low condition 


of stocks generally is taken as evidence that demand | 











Fic, 2. METHOD OF ERECTING STANDARD SPAN, 


must develop to compensating proportions ere long, | placed a contract with a Stockton firm for the erection of 
and that in that movement better figures can be named | rolling and other plant at its new works on the East 
on deliveries to be made after the first quarter of the | Moors, Cardiff. The cost of this new plant is set down 
year. Crop reports are quite favourable and the | 4+ 180,000/. 
financial situation is such as to preserve confidence in| _ The Tin-Plate Trade.—The Vernon Tin-Plate Company 
commercial circles. | (Limited) has been registered, with a capital of 25,000/. 
| in 1002. shares, to acquire and carry on the business of 
| manufacturing and selling iron, steel, tin, terne, and 
NOTES FROM THE SOUTH-WEST. | block plates and galvanised sheets, now carried on by 

Cardif.—Steam coal has been in about average demand. | Messrs. G. F. Scale and C. Pegge, under the style of 
The best qualities have made 12s. 6d. to 12s. 9d. per ton, | Mesers. E. Edgar Morgan and Co., at the Vernon Iron 
and secon! ey Gaseriptians ae. 9d. * 1%. 2, Do ton. and Tin-Plate Works, Briton Ferry. 

ouse coal has shown little change ; No. 3 Rhondda has} (Cardiff Corporation Water Works.—The expenditure 
made 12s. 6d. to 12s. 9d. per ton. Coke has been in| upon ow ke is returned at 793,932. The works 
moderate demand ; foundry qualities have brought 18s. | were carried on last year at a loss of 5057/. 


to 18s. 6d.; and furnace ditto, 17s. 6d. per ton. Iron ore ‘ reese ‘ ad 
has supported former prices, Rails have been loading; ynyyraig.—Sinking operations at the Llanbradach 
to a limited extent for Buenos Ayres and Monte Video, |W steam coal pits, Tynygraig, have been Theemics 


} H ; | until the erection of a large pumping engine. 
Great Western Railway.—The Great Western Railway | has been found necessary to cope with the large amount 


Company proposes to proceed shortly with the construc- | oa 

tion PF the Eaet Usk Aa The a Ba plans have been of water which has accumulated. 
prepared. The Great Western is forming a connection| Sewers in the Rhondda.—The Ystrad Local Board pro- 
with the Rhymney for the purpose of running coal and | poses to apply for authority to contract a loan of 35,000V. 
other traffic from the Sirhowy and western valleys to| for the purpose of constructing main sewers in the 
Cardiff by a shorter route. Rhondda, 


Wages in Wales.—The colliers of South Wales and | 


Monmouthshire have given their representatives on the 
sliding scale committee full powers to treat with the em-|_ HontEy Sewacr Disposat.—The Local Board of Hon- 


ployers for a settlement of a new scale, and also of the | ley, in Yorkshire, have instructed Mr. W. H. Radford, 
small coal question. | C.K., of Nottingham, to prepare plans and superintend 
AS — P > | the construction of certain intercepting main sewers, 
ae oes —The Sirius, second-class cruiser, is to | with sewage disposal works for the township of Honley. 
> ready for commissioning at Devonport by March 12. | 4 large amount of dye water and manufacturer’s refuse 
On Tuesday the armament of the vessel was completed | wij] have to be dealt with. The Local Board surveyor, 
by the addition of one 6-in. breechloading and one 4-in. | yy. George Kayr, will prepare plans of the lateral 
quick-firing gun. | sewers in the town, and connect them to the intercepting 
Dowlais Steel and Iron Company.—This company has | sewers mentioned above, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a depressed feel- 
ing in the pig-iron warrant market last Thursday. A 
small amount of business was done at easier prices. 
Hematite iron receded 1d. per ton in the morning, and 
1d. further in the afternoon, and Cleveland iron closed 
1d. per ton down on the we Again no business was 
done in Scotch iron, one-third of the month passing 
without a single transaction. In the month of No- 
vember only three transactions in Scotch iron were 
recorded, and they took place on the last two days 
of the month. ‘Thursday’s closing settlement prices 
were— Scotch iron, 47s. r ton; Cleveland, 
37s. 104d.; hematite iron, 47s. 6d. per ton. There 
was continued depression in the tone of the Scotch 
warrant market on Friday, and prices met with a further 
decline. A good business was done in hematite iron in the 
forenoon, but only one transaction was reported in the 
afternoon. The closing settlement prices were—Scotch 
iron, 478. 3d. per ton; Cleveland, 37s. 104d. ; hematite 
iron, 47s. 6d. per ton. Monday’s market was charac- 
terised by a marked degree of flatness, One transaction 
of 500 tons took place in Scotch pig iron, being only the 
fourth recorded during the long period of six weeks. The 
price paid was 47s. 6d. per ton, which was 6d. higher than 
the immediately preceding transaction on 30th November. 
Hematite iron was largely dealt in, and quotations were at 
first firm, but they gave way, and cl 4d. per ton down 
from last week’s finish, and 1d.under the price paid forScotch 
iron. Dulness was the rulewith Cleveland iron, the price of 
which declined 2s. per ton further. It was reported that 
there was a considerable increase in the storing of iron in 
the public warrant stores, and the report had an unfavour- 
able influence on the market. The settlement prices at 
the close were—Scotch iron, 47s. 6d. per ton ; Cleveland, 
37s. 9d. ; hematite iron, 47s. 44d. per ton. There was a 
slight ie | in the warrant market yesterday, and 
prices opened light, but very little business was done, the 
result being a partial collapse. Hematiteiron went up in 
price 14d. per ton, but the close was only 4d. dearer on 
the day. No business was reported in respect of Cleve- 
land iron, sellers were asking 2d. more per ton at the 
opening, but, although they gave way 1d. buyers would 
not operate. Scotch iron was likewise idle, although 
buyers went up 3d. per ton higher, to 48s. per ton. The 
settlement prices at the close were—Scotch iron, 47s. 9d. 
per ton; Cleveland, 37s. 9d.; hematite iron, 47s. 6d. per 
ton ; the price of Scotch was thus 3d. above that of hema- 
tite iron, and 10s. above that of Cleveland. There was a 
quiet business in Cleveland and hematite iron this fore- 
noon. The former declined in price 3d. per ton, but the 
latter was unchanged in price. Scotch warrants were 
nominally 3d. per ton cheaper. In the afternoon the tone 
was firmer, pa hematite and Cleveland iron were up 1d. 
per ton. The following are a few of the prices of No. 1 
special brands of makers’ iron: Clyde and Gartsherrie, 
64s. 6d. per ton ; Summerlee and Langloan, 55s.; Calder, 
56s.; Coltness, 56s. 6d.; Glengarnock (ship at Ard- 
rossan), 55s. 6d.; Shotts (shipped at Leith), 57s. 6d.; 
Carron (ship at Grangemouth), 59s. per ton. 
There are still 77 blast furnaces in actual operation, 
against 6 at this time last year and 88 two years 
ago. The demand for iron for consumers is shrink- 
ing, as purchases will only be made for prompt consump- 
tion, and the outlook, generally speaking, is not so satis- 
factory as it has been. Last week’s shipments of pig iron 
from all Scotch ports amounted to 5440 tons, as compared 
with 4409 tons in the corresponding week of last year. 
They included 150 tons for the United States, 381 tons 
for Australia, 130 tons for France, 100 tons for Italy, 
105 tons for Germany, 838 tons for Holland, 110 tons for 
Belgium, 280 tons for China and Japan, smaller quanti- 
ties for other countries, and 3201 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 501,065 tons yesterday at noon, 
against 500,527 tons yesterday week, thus showing for 
the week an increase amounting to 538 tons. 


Iron and Engineering Trades.—The manufacturers of 
finished iron and steel continue still to be well employed, 
but the new orders are decidedly scarce. Marine engi- 
neers are getting slacker, owing in some measure to the 
fact that shipyards are more largely employed than usual 
in building sailing vessels, as against steam vessels. The 
locomotive engineers are more actively employed, and 
wagon builders have been booking more orders. Quota- 
tions are weak for nearly all kinds of manufactured iron 
and steel. 


Rutherglen Bridge.—This old bridge over the Clyde at 
Glasgow, which dates from 1776, is about to be taken 
down to make way for a new bridge to be erected from 
designs by Messrs, Crouch and ogg The present 
bridge, which was shut up last year, and a temporary one 
substituted for it, has five spans and a width of 14 ft., 
but the new one is to have three upans and a width of 
60 ft. within the parapets. The bridge is to be faced 
with granite, and the centre arch will be 100 ft. span. 


Large Cargo Steamers.—Two important contracts are 
reported on ’Change for the building of large-sized a 
steamers (or ‘‘tramps ”) for general trading. The Clyde 
Shipping Company have placed an order with Messrs. 
Ww. % anes and Co., of Dundee, and Messrs. John 
Bruce, Murray, and Co. have a for a vessel with 
Messrs. Alex. Stephen and Sons. th these steamers 
will carry upwards of 6000 tons deadweight. 

Contract for a Steel Sailing i Russell and 
Co., shipbuilders, Greenock and Port-Glasgow, have con- 
tracted to build a steel sailing ship of 1400 tons for a 
Greenock owner. 


The Year’s Shipbuilding at Dundce.—The three ship- 


building firms at Dundee, Messrs. yam ef Brothers, and 
Messrs. W. B. Thomson and Co., Limited, and Messrs. 
Alexander Stephen and Sons, have this year collectively 
turned out fifteen steamers and sailing ships of an ag,re- 
ate of 21,817 tons, and the amount of work which they 
ave in hand, or on order, is set down at 39,337 tons. 
Messrs. Gourlay Brothers and Co. have completed 
thirteen sets of engines of 2040 nominal horse-power, and 
Messrs. W. B. Thompson and Co.’s pe Pe of engines is 
four sets of an aggregate of 1080 nominal horse-power. 


Sir William Arrol on Thrift and Temperance.—Last 
Friday evening the North British Railway Company’s 
servants in the Glasgow district held their annual ré- 
union, on which occasion the chairman was Sir William 
Arrol, who was supported by Mr. J. G. A, Baird, M.P., 
one of the directors, and Mr. Conacher, the new general 
manager. The chairman remarked that one of the 
reasons why he was asked to take the chair was because 
he was one of themselves, and he proposed, in the circum- 
stances, to take the opportunity of saying a few words to 
the younger members of the audience. He dwelt chiefly 
on temperance and thrift and the benefits resulting from 


them, and in the course of his short speech he gave some | al 


interesting bits of re: e strongly advised 
the young men to have nothing to do with betting men 
and bookmakers, as they would never start in business by 
going to those bankers with their money. 


Royal Scottish Society of Arts.—On Monday night the 
third meeting of the current session of this Society was 
held, Mr. Alexander Leslie, M. Inst. C.E., the presi- 
dent, in the chair. A communication was made by Mr. 
John Laing, F.I.C., Edinburgh, on ‘‘ Destructive and 
Conservative Distillations of Mineral Oils and their 
Molecular Condition.” Mr. Laing described three 
methods by which mineral oils could be ‘‘ cracked wa 
into lighter products. The first of these was effected by 
a still so ane that the oil was continuously being dis- 
tilled into itself until the required density was obtained. 
He showed that radiant heat was a powerful agent in 
breaking down oil vapours, and could be utilised by pass- 
ing the — as they left the still through a superheater 
at a high temperature, placed between the still and the 
condenser. e also detailed his method for distilling 
under pressure, by means of which a hold was kept 
of all the condensible gases until liquefied. In this 
arrangement a relief tank was interposed between 
the pressure valve and the condenser, into which 
the gases escaped as they came from the still, and 
here the pressure got distributed over such a large area 
that it was practically reduced to nil, the oil running to 
the receiver at ordinary atmospheric pressure. r. 
Laing likewise brought forward anew form of still— 
which he has just invented—for the purpose of preventing 
oils being broken down, as in distilling for lubricating oils 
and paraffin wax. This still was so constructed that the 
non-conducting heavy residues which were continually 
forming under distillation were continuously being re- 
moved from the source of heat. The still, bein fed by a 
ball-cock arrangement, was always at the same level, and 
as the fires required no forcing to overcome the heavy 
residues as at present, a great economy of heat was 
effected ; while oils of higher oo and greater viscosity 
were produced, and a longer life was secured to the work- 
ing plant. The paper was illustrated by diagrams and 
working models of the apparatus, and at the close Mr. 
Laing was awarded a cordial vote of thanks. 


Scotch Coal Trade.—There has been but little change in 
this branch of trade during the past week. Coalmasters 
are, in most cases, doing a very steady business, and are 
quite full up to the end of the year with orders at late 

rices, which are firmly maintained. For prompt de- 
ivery at Glasgow to-day’s quotations are as follow: 
Main coal, 8s. per ton; splint coal, 9s. to 9s. 3d.; ell 
coal, 9s, to 9s. 3d.; steam coal, 10s. 6d. to 10s. 9d. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday our weekly iron 
market was pretty well attended but there was very little 
disposition to do business, buyers being very backward, 
and only a few parcels for immediate delivery were dis- 

sed of. Consumers of pig iron would not place orders 
or delivery ahead, as they consider prospects for the 
future most uncertain. At the opening of the market 
most of the sellers asked_37s. 104d. ler prompt f.o.b. 
delivery of No. 3g.m.b. Cleveland pig iron, but they 
were not long in reducing their figure to 37s. 9d., and then 
they experienced considerable difficulty in finding pur- 
chasers. A few lots, however, were bought at the latter 
figure. No.4 foundry was firm and was in good demand 
at 37s. 3d., and as much as 37s. 6d. was said to have been 
paid. A large quantity of this quality is still being sent 
to Scotland. Grey forge iron was rather easier at 36s. to 
36s. 3d. Middlesbrough warrants opened at 37s. 10d. 
and closed at 37s. 9d. cash buyers. ‘To-day the market 
was very flat. Inquiries were few and exceedingly little 
business was recorded. Early in the day a parcel of 
No. 3 realised 37s. 9d., but this was for a special brand. 
By the close of the market there were sellers of No. 3 at 
37s. 6d. with buyers very shy. Middlesbrough warrants 
after falling to 37s. 6d., stiffened a little and closed 
37s. 7d. cash buyers. There are now sellers of mixed 
numbers of local hematite pig iron at 48s. 9d 


_ Manufactured Iron and Steel.—There is very little new 
in these two important industries. The manufactured 
iron trade continues very dull and producers complain of 
the difficulty experienced in obtaining orders. Prices are 
weak. Common iron bars are quoted 5. 7s. 6d.; iron 





ship plates 5/. 5s.; and iron ship angles 5/., all less the 





usual discount. Makers of steel ship plates and angles 
are full of work, some of them being unable to accept 
any more contracts forearlydelivery. Plates are5J. 17s. 6d. 
to6l.; and angles 5/. 15s., both less 24 per cent. discount 
for cash. Heavy sections of steel rails remain at 4/. 2s. 6d. 
net at works, 


Cleveland Institute of Engineers.—At a meeting of the 
Cleveland Institute of Engineers held at Middlesbrough 
on Monday, the secretary a Macpherson) read a 
a by Mr. James van Langer, of Leeds, ‘* On the 

ietzka Patent Puddling and Heating Furnace.” The 
inventor of the furnace is Mr. Gottfried Pietzka, 
manager of the puddling and rolling mill departments 
at the Witkowitz Works, in Austria, where altogether 
about 10,000 men are employed. The novel features of 
the furnace area reversible hearth, or rather a double 
hearth mounted on a platform turning on a hydraulic 
ram. The pig iron is charged on to one division 
of the hearth, and when melted the double hearth 
is raised about four metres by the hydraulic ram and 
turned right round so that the other division of the 
hearth receives a fresh charge of pig iron, whilst that 
y mel in the first division is being puddled. 
The heating too is done by gas fuel instead of by coal as 
in the ordinary puddling furnace, a recuperator being 
erected in close —, to the furnace. At the 
Witkowitz Works the furnaces have been in operation 
for about twelve months, and the average saving there 
during the past half-year has been 10s. per ton, the loss of 
iron being 2 to3 per cent. less than in an ordinary fur- 
nace. Mr. Howson said they had heard of the flint age, the 
bronze age, and the iron age, but now they had got tothe 
steel age, and Mr. Langer was wanting them to go back to 
the iron age. He feared it would be very costly in com- 
parison with the ordinary puddling furnace. Mr. J. E, 
Stead said this was certainly the greatest advance towards 
economy, so far as gas producers were concerned, which 
he had seen, and that advance was produced by having 
the Det producers close to the puddling furnace. To his 
mind the furnace was a tremendous improvement on any- 
thing else they had seen, and if it did allow an economy 
of 60 per cent. it was a very great advance indeed. In 
answer to questions by one or two gentlemen, Mr. Langer 
said there were more men to a furnace in Austria than in 
England, but the rate per ton was much about the same. 
The cost of the new furnace was about four times that of 
the old type, but the output was seven tons per day as 
against two tons in the old furnace, 


A Middlesbrough Foundry in the Market.—Yesterday 
Mr. Charles Willman (of Willman and Douglas) offered 
for sale in the offices of Messrs. W. B. Peat and Co., 
Royal oor Middlesbrough, the East Steel Foundry, 
Middlesbrough, in one lot. The works, formerly known 
as the Rosebery Steel Works, are situated in the West 
Marshes, Middlesbrough, occupying an area of 11,486 
square yards of freehold land, and are connected with 
the sidings of the North-Eastern Railway Company. 
The plant comprises a Siemens furnace capable of melt- 
ing up to 15 tons; four 2-ton Attwood furnaces, with 
two annealing furnaces, seven gas producers, a large 
foundry, 145 ft. by 53 ft., containing three drying stoves, 
20 ft. by 10ft.; and a small foundry, 85 ft. by 53 ft., 
with four drying stoves, 20 ft. by 10 ft. There was only 
a small attendance, and no bid being elicited, the pro- 
perty was withdrawn. : 


Breakdown at a Middlesbrough Works.—On Monday 
one of the three furnaces in blast at Messrs. Walker, 
Maynard, and Co.’s Redcar works fell away inside and 
caused a 4 gap right through the side of the blast fur- 
nace. The furnace which has been in blast since 1874 is, 
of course, not now workable. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coal Contracts.—Considerable interest is being evinced 
in the question of coal prices so far as they will apply 
during the six months ending June next. New contracts 
placed already in this district by some of the leading 
railway companies show a decrease of 6d. per ton, the 
figure agreed on being 9s. 6d. A private meeting of coal- 
owners in Yorkshire and Derbyshire was held within 
the past few days, and unanimous action was taken 
in the matter, otherwise cheaper rates might have pre- 
vailed. South Yorkshire steam coal is now second in the 
market to Welsh, and is rapidly coming into greater 
favour. In 1888 the price for the above class of coal was 
6s. per ton, in 1889 it rose to 8s. 6d., and in 1890, 10s, 6d. 
was the figure. Manufacturers in the locality are asking 
for reductions and there is no doubt cheaper fuel will be 
one of the commercial instalments of the new year. 


Famine of Pig Iron.—Both Yorkshire and Derbyshire 
smelters of pig iron, are being pressed for immediate 
deliveries, but it appears they are unable to fulfil their 
obligations in consequence of the blowing out of furnaces. 
Some of the smelters have contracted for larger deliveries 
than they are able to produce. Great inconvenience is 
caused at certain of the finished iron woiks by this state 
of things. 


Moortown Reservoir.—The Leeds Corporation has re- 
solved to double the size of the Moortown reservoir at a 
cost of about 40007. The contract for the work has been 
let to Messrs. Gould and Stevenson, of Huddersfield. 


Local Limited Companies and the Year’s Trading.— 
An annual return has been compiled of the present posi- 
tion, as represented by the market value of their share 
of forty-nine local limited and other companies engag 
in the coal, iron, steel, and other industries. These com- 
panies have a paid-up capital of 12,692,253/. The present 
value of the shares is 11,412,114/., showing a depreciation 
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of 1,280,1397. A similar return twelve months ago showed 
a depreciation of only 503,923/. Twenty-four of them whose 
shares are above par, show an aggregate increase in value 
of 2,160,177/., while twenty-five have declined in value to 
the amount of 3,440,316/. Only a few companies have 
improved their position. Amongst these are John Brown 
and Co., Vickers, Sons, and Co., Staveley Coal and 
Iron Company, Hadfield Steel Foundry Company, 
Samuel Fox and Co., Henry Bessemer and Co., the 
Yorkshire Engine Company, and the Tinsley Rolling 
Mills Company. 


Economy in Coal Consumption.—Mr. Thomas White, of 
Thorpe, Hesley, is introducing a new system of boiler 
construction. He claims that the smoke from the coal is 
entirely consumed, and on board sea-going vessels ordi- 
nary coal would be as smokeless as that now used in the 
Navy and supplied from the Rhondda Valley. The 
invention is being brought under the notice of the Ad- 
miralty. 








MISCELLANEA. 
THE American Street Railway Association has applied 
for 50,000 square feet of space at the Chicago Exhibition. 


The fifth International Congress on Internal Navi- 
gation will open at Paris on July 21st next. The congress 
will meet under the patronage of President Carnot. 


The 410th locomotive has recently been delivered by 
the Motala Engineering Company, in Sweden, to the 
Swedish State Railways. This makes up a total of 116 
locomotives supplied to the State railways. 


The whole of the fleet of steamers, comprising nine 
vessels, belonging to Messrs. Bullard, King, and Co., 
of 14, St. Mary Axe, London, E.C., have been fitted 
with Kirkaldy’s Compactum feed-heaters. 


The Priestman oil engine has taken the highest award 
at the Annual Institute Fair in New York, being the 
first and only award ever made by this Society for an oil 
engine. 

Messrs. Archibald, Smith, and Stevens are supplying 
one of their Reliance hydraulic lifts to the University 
College, Nottingham, for the use of the students there, 
and are supplying many others for hotels and public 
buildings, including six for the Imperial Institute. 


A meeting of the Engineering Students’ Club, New- 
castle-on-Tyne, was held in the Durham College of 
Science on the evening of December 10th, when Mr. C. 
J. Gawthropp read a paper on ‘‘ Centrifugal Pumps and 
Turbines.” A discussion followed the reading of the paper. 


The Thomson Houston Company have recently built 
an electric locomotive for freight service. The engine in 
question weighs 43,000 lb., and is capable of exerting 
100 horse-power when running at five miles an hour. The 
current used is at a potential of 500 volts, and the motor 
weighs 5400 lb. 


The New British Iron Company, Limited, Corngreaves 
Iron Works, near Birmingham, have, we understand 
contracted to supply the Admiralty with the crane and 
rigging chains required by them during the next three 
years, having just comp!eted a contract for these chains 
for a similar period. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ending December 6, 
amounted, on 16,290} miles, to 1,347,456/., and for the 
corresponding peri of 1890, on 16,2524 miles, to 
1,269,896/., an increase of 37? miles, or 0.2 per cent., and 
an increase of 77,560/., or 5.7 per cent. 


The Norwegian Meteorological Institute solemnised, 
on December 1, its twenty-fifth anniversary. It co-operates 
with about 100 meteorological stations, and there are 
about 200 observers of lightning, &c., working in conjunc- 
tion with the institute, which has done much good work 
under the management of its able chief, Professor Mohu. 


The London County Council has just ordered a new 
Merryweather steam fire-engine, which will be stationed 
at Woolwich, the furthest station from head-quarters in 
the south-eastern district. The machine will be similar to 
sixteen already in use by the Metropolitan Brigade and 
made by the same firm. 


Mr. Ketchum, engineer of the Chignecto Ship Rail- 
way, has gone to Ottawa to ask the Government for 
financial aid to further prosecute the work. Three 
millions and a half of English capital have already been 
expended, and it is estimated that a million and a half 
more will be required to complete the undertaking. 


Messrs. Schneider and Co., of Creusét, are about to 
carry out firing tests of a new quick-firing gun of the 
Hontoria type. The gun is of 15 cent. (5.9 in.) calibre, 
and is 45 calibres long. The preliminary trials which 
have already taken place, are said to give grounds for 
anticipating that the new gun marks a distinct advance 
in this class of ordnance. 


The report of the Fowler-Waring Cables Company, 
Limited, though not showing a dividend, nevertheless 
proves that the affairs of this company are improving, 
and the directors anticipate a more favourable condition 
of affairs next year. This company’s cables were adopted, 
= may add, for the London end of the Paris telephone 
ines, . 


_ The examinations of the Dundret and other localities 
in the Gellivora district, indicate that there are consider- 
able deposits of apatite in that locality, and it is also 


thought that they can be worked with advantage. The] P 


authorities are, however, of opinion that a more exhaustive 
report should be furnished before any definite arrange- 
ments were made as to the actual working. 





The Board of the Southamptom Dock Company have 
issued a circular stating that the negotiations with the 
London and South-Western Railway Company for the 
sale to that company of the dock undertaking have been 
continued, and have now been brought so far to acon- 
clusion that the railway company offer to purchase the 
docks for a sum of 1,360,000. This amount the directors 
of the dock company submit to the proprietors as the best 
terms obtainable, and they recommend the proprietors to 
accept the same, 


The new edition of the Post-Office Directory has 
now been published by Messrs. Kelly and Co., Limited, 
of 51 and 52, Great Queen-street, London, W.C. 
As usual the work has been brought thoroughly up to 
date. Thus, the Hon. H. N. Sturt, the new member 
for East Dorset, whose election was only gazetted on the 
1stinst., is entered both in the Parliamentary and Court 
wea & Similarly the name of Mr. Richard Power, 
M.P., who died on the Ist inst., has been removed from 
the Parliamentary section. 


In Sweden there does not seem to be much inclina- 
tion to put in an appearance at the Chicago Exhibition. 
The Chamber of Commerce have sent a number of 
forms to various industrial establishments, so as to ob- 
tain their opinion. About 1900 replies have been received. 
Of these, only 146 were in favour of showing, whilst 1746 
were against it, the latter ae it is understood, a 
number of prominent firms. It is, however, very likely 
that a small, but fairly representative, Swedish exhibi- 
tion at Chicago may be arranged after all. 


In an article on the steel skeleton type of high build- 
ings, published in Engineering News Mr. C. T. Purdy 
remarks that steel columns are rapidly driving the cast- 
iron columns previously used in this class out of the 
market. Careful inspection throughout the process of 
manufacture will insure the safety of a steel column, 
whereas even the most careful inspection cannot insure 
the safety of a cast-iron one, as important flaws in the 
metal may be covered by a perfect surface. Moreover, 
steel columns are more rigid and unyielding than cast- 
iron ones, which have a much lower limit of elasticity. 


The annual general meeting of the Manchester Asso- 
ciation of Engineers was held on Saturday last, tl e chair 
being occupied by Mr. Samuel Dixon, M.I.M.E., in the 
absence, through indisposition, of the president. The 
principal business was the election of officers for the 
ensuing year. Mr. G. B. Goodfellow, M.I.M.E., of 
Hyde, was unanimously elected to the presidency; vice 
Mr. J. West, M.I.C.E., who has held the office for the 
past two years. The retiring members of the council 
were succeeded by Messrs. A. G. Brown (Musgraves and 
Sons, Limited), G. Davis, and F. Walstew. he bene- 
volent fund was increased from 2400/. to 3000/. 


Professor Pettenkofer, of Munich, has recently re- 
ported upon the contamination of the River Isar, into 
which the city of Munich drains. Munich has 280,000 
inhabitants, and about 40,000 lb. weight of sewage 
are discharged into the river daily. Nevertheless, at 
Ismanig, three and a half miles below the sewer outfall, 
no trace of sewage could be found in the water by 
analysis. At the mouth of the sewer the bacteria num- 
bered 198,000 per cubic centimetre; but at Ismanig 
this had been reduced to 15,230 and to 3602 per cubic 
centimetre at Freisling, nineteen miles below. Pro- 
fessor Pettenkofer holds that there is no danger of 
sewage pollution in the river if the volume of sewage 
discharged does not exceed one-fifteenth the volume of 
the flow of the river, and if the sewage enters at a greater 
velocity, so as tu prevent banking up. 


In a paper published in the Transit, Mr. A. J. Cox 
gives the following results of experiments in the nolding 

wer of long screws in various kinds of wood. The 
ength of the screwed portion was 4 in. 


























| 
. | Size of Maximum 
Kind of Wood. Size of | “Hole | Length | Resist. 
x | Bored. ‘ ance, 
in. in, in. Ib. per 
sq. in. 
Seasoned white oak § 4 4} 8037 
” ” rs Ya 3 6480 
” ” i § 4} 8780 
Yellow pine stock oe 4 3800 
White cedar unseasoned § i | 4 3405 
An experimental locomotive has been erected in the 


engineering laboratory of Purdue University at 
Fayette, Ind. The engine has cylinders 17 in. in dia- 
meter by 24 in. stroke, and is arranged so that its per- 
formance may be carefully tested whilst running under 
conditions quite similar to those of the track. The engine 
has been built by the Shenectady Locomotive Works, 
and is of one of their standard types. Its driving wheels 
are 63 in. diameter, and the total weight is 85,000 Ib. 
It is equipped with a Westinghouse brake and a head 
light, though for what the latter is required for inside a 
laboratory is a mystery. The driving wheels of the 
engine run on large wheels or rollers mounted on fixed 
bearings. The engineis held in its position on top of 
these rollers by its drawbar, which is connected to a 
dynamometer. The pull on the drawbar is regulated by 
means of a brake on the rollers supporting the engine. 


The fourth ordinary meeting of the present session of 
the Liverpool Engineering Society was held at the Royal 
Institution on Wednesday evening, December 9, Mr. H. 
ercy Boulnois, M. Inst. C.E., Vice-President, in the 
chair. After the ordinary business of the meeting Mr. 
Ivan C. Barling read a paper entitled “ pawn, bi - 
ratus.” The author divided sounding apparatus ly 





into two classes, one for use in navigation and the other 
in surveying, both for en ineering works and chartmaking. 
Under the first class, the hand lead, the deep-sea lead, 
Massey’s lead, and Sir William Thomson’s lead were 
noticed, and the use of each of them described. Having 
—s out that the requirements of a sounding machine 
or hydrographical and engineering surveying were quite 
different to the requirements for navigation, the author 
proceeded to describe the pole, the hand lead, and Sut- 
cliffe’s machine. The relative merits, in relation to 
accuracy and speed of working, of the various forms of 
prema Th discussed, and the author described some 
efforts which he himself had made to construct a more 
perfect instrument. Apparatus and models were laid on 
the table to illustrate the paper, and these from time to 
time were operated. A discussion upon the paper 
followed. 


Professor Dewar has made a highly interesting com- 
munication to the Royal Society. He has resumed the 
investigation of the properties of liquid oxygen, of which 
he gave some beautiful illustrations at the » vont Institu- 
tion at the time of the F; ay centenary in the earlier 
part of this year. Faraday, more than forty years ago, 
proved that oxygen alone among known gases is mag- 
netic, and Professor Dewar sought to determine what 
effect a temperature of 180 deg. Cent. below zero would 
have upon its behaviour in the magnetic field. Having 
previously ascertained that liquid oxygen does not moisten 
or adhere to rock crystal, and consequently maintains in 
contact with that substance a perfect spheroidal condi- 
tion, he poured the liquefied gas intoa shallow saucer of 
rock crystal, and placed it between the poles of a powerful 
electro-magnet. e expected some such result as the 
total or partial arrest, under magnetic stress, of the violent 
agitation caused by the ebullition of the spheroidal mass. 
But on the magnet being excited, the whole mass of 
liquid oxygen was literally lifted through the air and 
remained adherent to the poles until dissipated by the 
heat of the metal. The feeble magnetism of —— at 
ordinary temperatures had become a force to which no 
solution of a magnetic metal offers any parallel. Thus 
was strikingly and beautifully exemplified the relation 
between magnetism and heat, of which the entire loss of 
magnetic qualities suffered by iron at a red heat is a 
familiar illustration. The experiment, interesting and 
suggestive in itself, derives an added interest from the 
fact that the electro-magnet employed is the historic 
instrument with which Faraday carried out many of his 
classic investigations. 





PETROLEUM AS FuEL.—It is reported that Ohio petro- 
leum is to be used as fuel on some steamers of the Inman 
Line. A similar use of petroleum is already made in 
various Chicago mills and manufactories, their consump- 
tion amounting to 6000 barrels daily. 





CaTALOGUE.—We have received from Messrs. Dick, 
Kerr and Co., Limited, of 101, Leadenhall-street, London, 
and also of Kilmarnock, N.B., a copy of their new cata- 
logue. This handsome volume contains illustrations and 
prices of a great variety of manufactures, especially 
those connected with light railways. The selection of 
wagons is most extensive, and adapted for a very large 
number of purposes. This volume also includes river 
steamers and tramways. 





SEWERAGE OF MELBOURNE.—In connection with the 
sewerage of Melbourne question a point has arisen whether 
or not it is preferable to have the sewerage discharged 
into the ocean at Cape Schank or Barwon Heads, to treat- 
ing it at sewage farms at Werribee or Mordialloe, as recom- 
mended by Mr. Mansergh. A tunnel required to carry the 
sewerage direct to the ocean would be 444 miles long, and 
would * a heavy piece of work. Thechief engineer of the 
Metropolitan Board of Works will prepare a fresh esti- 
mate, and will also report upon the expenditure in tun- 
nelling to Barwon Heads. 





GRAYS AND TiiBurY Szwace DisposaL.—At a meeting 
of the Grays Local Board, held on Thursday the 10th 
inst., a deputation was received from the Orsett guar- 
dians asking the Grays Local Board to receive the 
sewage from Tilbury and deal with it at their proposed 
new sewage disposal works. After discussion it was 

eed to receive and deal with the Tilbury sewage, 
subject to terms to be arranged afterwards. Tilbury will 
contribute an annual payment in proportion to popula- 
tion or volume of sewage. The chief terms necessary to 


La | form the basis of an agreement have been drawn out by 


the engineers to the two authorities. Mr. W. H. Rad- 
ford, of Nottingham, is the engineer for the new disposal 
works and sewers at Grays, and Mr. C. Jones, of Ealing, 
is the engineer for the Tilbury sewers. 


Society or Encixrerers.—The thirty-seventh annual 

eneral meeting of the Society of Engineers was held on 

ecember 14th, at the rooms of the Society, 17, Victoria- 
street, Westminster, S.W. The chair was occupied by 
Mr. William Newby Colam, president. The followin 

ntlemen were duly elected by ballot, as the Council an 

fficers for 1892, viz.: as president, Mr. Joseph William 
Wilson, Jun.; as vice-presidents, Messrs. William 
Andrew Valon, George A. Goodwin, and Chris. Ander- 
son; as other members of Council, Messrs. R. W. Pere- 
grine Birch, Charles Claude Carpenter, Henry Faija, 
Charles Gandon, Charles Nicholson Lailey, Thomas Bell 
Lightfoot, William George Pierce, and Arthur Rigg; as 
hon. secretary and treasurer, Mr. Alfred Williams; as 
hon. auditor, Mr. Alfred Lass (Messrs. A. Lass and Co.). 
The proceedings were terminated by a vote of thanks to 
the president, council, and officers for 1891, which was 
duly acknowledged by the president, 
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FOUR-WHEELED COUPLED SOUGIE-TARE LOCH 


MR. J. J. HANBURY, M. I. MECH. E., LOCOMOTIVE SUPERINTENDENT; CONSTRUCTED py] MES 
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MOTIVE FOR THE METROPOLITAN RAILWAY. 
MESSRS. NEILSON AND CO, ENGINEERS, HYDE PARK LOCOMOTIVE WORKS, GLASGOW. 


, see Page 718.) 
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“fancy pitch” comes within what may be called this 
‘inoperative radius” in many cases, especially under 
certain conditions of running? And whether he approves | 
(1) ‘‘leading” the water to the effective part of the blades 
only (my screw always turning at practically one speed), 
by a conical shaped boss which gives great strength | 
and holding in the centre for the blades, and “pays 
away” the water by a similar (but reversed) coning at the | 
tail. (2) My suggestion to construct the blades of re- | 
versible bladed propellers (of which, by my system, the 
blades always revolve in one direction) of a wedge-shaped 
cross-section, ¢.¢., with a sharp or comparatively sha 

cutting edge and a thicker rear edge, so as to increase the | 


















































| books, journals, and specifications of thirty or forty years | the end of the rod D a key H is passed and fixed, the key 


back, and has the power to advise with skilled experts if | being free to slide in slots E in the shaft. Ina large 
it so desire. I am pleased to say that in all these| tig in the collar C is a ring held by Jarge pins K in the 
countries my gears have m accepted as new. My) evers G G pivoted at R. tween the upper ends of 
attention was duly called to the ‘“‘ Marque” propeller, | these levers is a crosshead which is fixed on the end of the 
but my gears were accepted as not in any way inferfering | rod O. In the cylinder F is a piston, to which the rod O 


' with his claims, which are defined by the sketch (Figs. 7 | is attached. Water under pressure is admitted by the 


to 10) I inclose, taken from his patent specification. pipe P to the valve chest above the cylinder F, the valve 
It is not my province to criticise M. Marque’s gear | being —— the rod T. This valve-rod is actuated b 
(especially as he is kind enough to send his launch over | connections 1 and w to a handwheel W, or by suc 
to assist in proving my case), so I simply leave it for your other gg vee as the requirements of the ship may 
readers to compare with mine, of which I also send a| dictate. The rods V and », Figs. 4 and 6, indicate con- 


sketch. Figs. 1, 2, and 3 show a form of feathering | nections with the engine-room, by means of. which steam 
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supply to the engines may be concurrently decreased and 
increased with the decrease and increase of the pitch of 
the preeeler. 

This gear and these operations would of course be under 
the control of the engineer, and operated by instructions 
from the bridge. In small vessels (or on emergency) the 
gear may be operated from the bridge. 





Yl 


In Fig. 6 is shown the gear which is to be used where 











no hydraulic pressure is available. The sliding collar C is 





(| moved by a nut on thescrew J and the levers G. Upon 
the screw shaft S are two steel cogwheels, one of which 





gears directly with the wheel K, and the other indirectly 








transverse strength of the blade without augmenting its 


friction in the water. I am greatly obliged to Mr. 
Barnaby for his courtesy, and trust he will honour me by | 
giving me his opinion on the above suggestions. 
In dealing with Mr. Appleby’s letter I have to request 
the uninitiated not to be misled by its wording. Here | 
have to deal with a matter of some interest to in- 
ventors. I personally thought of followed up and deve- | 
loped the ideas and designs I have had the honour of 
laying before your readers and the public, without (in the 
first instance) any knowledge of the et suggestions 
made and patented with regard to reversible propellers 
since about 1840. But I soon found that a “ principle” 
(by a ‘‘legal fiction ”) could not be —- and that = 
hong invention would relate solely to the way in which | 
the “principle” was applied. I therefore completed and | 
submitted my patents in twelve countries in all, in- 
cluding amongst them some in which the examination is 
so exhaustive that the Patent Office seems to find no 
difficulty in at once calling an inventor’s attention to our 











with the other wheel K 1, both of which are loose upon 
| the screw spindle J. 

Between the wheels K 1 and K is a double-faced clutch 
| I, by means of which either wheel may be put in gear by 
‘the lever X O. The latter is operated by the rod M 
|and pinion N, connected by a rod W 1 to controllin 
| apparatus W such as that shown at Fig. 4. The slott 
| bar L, Fig. 6, is provided for automatically throwing the 
| friction clutch out of gear by means of the pin/ and lever 
0 ae the blades of the propeller have reached full 
pitch. 
| I do not wish it to be inferred that M. Marque’s 

claims include all the desiderata mentioned in Mr. 
. : | A pleby’s letter, for the simple fact is that his do not, 
bladed propeller P on a tail shaft S, through which | while mine do. .Mr. Appleby infers that Marque’s gear 
passes a rod D, to the outer end of whichis fixed a crosshead | is equal to mine, in which every detail to make it prac- 
C. To this crosshead are pivoted short connecting-rods tical on a large scale has been set out. For instance, 
L, also pivoted to the short levers A 2 projecting from the suiting the steam to the angles of the blades—even in 
propeller stems A. | ** compounds ”—(a great point as to safety and economy) 
As shown in the diagrams, the blades are in mid posi- | is mine; so is the power operated and engine or motor 
tion or at right angles to the propeller shaft. By moving | operated gear; the reversal, &c., by the power of the 
the rod D, the crosshead C, and thereby the propeller | main shaft itself ; hand or motor gear. 
blade stems, the blades may be made to take any | There is one point on which I must correct Mr. 
ition in which it is desirable to employ them. | Appleby. If he considers the matter carefully he will 
y moving them from the position of one extreme recognise that hollow shafting is far better than solid. 
to the other the direction of propulsion is reversed, and| It is considerably stronger for its weight, permits of 
between these positions any desired change of pitch | internal examination, and carries the power to operate 
may be made to suit the requirements of the ship or of | the blades through its centre, where there is the very 
igation. The boss B is oil-tight, and would be kept | least vibration and stress due to the revolution of the 





na 
filled with oil. | shaft and rod operating the gear. He will r ise this 

For the pu of moving and controlling the position as an important point in a sea-going vessel. r. Bevis 
of the rod D, by hydraulic power, apparatus such as that | knew what he was doing, and it may not be out of ee 
shown at Figs. 4 and 5 will be empl | to mention that the blades of the propeller of H.M.S. 


oyed. 
¢. Through this and | Calliope, which stood out to sea in the teeth of the hurri- 


On the shaft S, Fig. 4, is a collar 
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cane at Samoa, were held by his feathering gear at the 
time. 

The experiments the French Admiralty are making in 
this direction are an honour to them. Shall the nation 
that owns the Calliope not recognise and endeavour to 
obtain the like advantages? ; 

I thank you much, Sir, for your courtesy, and again 
offer my small pamphlet, free of expense, to any one 
interested. 

Your obedient servant, 
Rosert McG asson. 
39, Dagnall Park, Selhurst, S.E., December 5, 1891. 








THE ACTION OF STEAM. 
To THE EpitorR oF ENGINEERING. 

S1r,—Will some reader of ENGINEERING please answer 
the following questions or say where a book can be pro- 
cured which will give the information : 

Suppose I have steam in a boiler at a pressure of 200 Ib. 
per square inch above the atmosphere, and I wish to use 
this steam to the very best possible advantage in an engine 
to indicate say 1000 horse-power. 

Must I use one, two, three, four, or how many cy- 
linders ? 

What will be the diameter and stroke of the first, 
second, third, fourth, &c., cylinder ? 

At what point ought the steam to be cut off in the first, 
the second, the third, the fourth, &c., cylinder ? 

Also the points of admission, release, and closing of 
eduction ports ? 

What will be the initial pressure, the average pres- 
sure, and the terminal pressure of the steam in each 
cylinder? 

Must I steam jacket all or any of the cylinders? 

Must the steam pass immediately by shortest route 
from cylinder to cylinder or must there be receivers 
between ? 

Must I use a jet condenser, a surface condenser, an 
ejector condenser, or none at all ? 

Would the same proportions hold good to indicate say 
os horse-power or with steam at 100 1b. per square 
inch ? 

What would be the best piston speed ? 

What are the best books on the latest steam engine 
practice illustrating and describing really modern engines, 
valve motions, governors, &c., sothat an ordinary mecha- 
nical engineer can understand and make them ? 

Yours truly, 
H. F.J 








WIND VELOCITIES ON BEN NEVIS. 
To THE EpiTor oF ENGINEERING. 

Sir,—In answer to your foot-note to my letter of De- 
cember 4, I beg to say that the experimental apparatus 
described was fitted up for the purpose of ascertaining the 
pressure of wind at one velocity only, and was intended 
to check the results of experiments carried out on an 
extensive scale by means of a steam-driven whirling 
machine. The arm of this machine describes a circle 
325 ft. in circumference and was used nearly all the hours 
of daylight during a period of nine months, the experi- 
ments coming to an end last October. 

Many unexpected results were obtained, an account of 
which I will send you as soon as possible. 


Horatio PHILiIrs. 
Harrow, December 15, 1891. 





THE DISPOSAL OF TOWN REFUSE AND 
OF GARBAGE. 
By Wo tcort C. Foster, New York. 


One of the most difficult problems before the sanitary 
engineer is perhaps the disposal of the various kinds of 
refuse produced by towns, especially when the surround- 
ing country is thickly settled. It is proposed in this 
article to describe an economical method for disposing of 
and partly using ashes and accompanying matter, or ash- 
bin refuse and garbage. 

In the first place it will be found on examining the 
refuse commonly termed ‘ashes ” that its composition is 
very complex indeed. Besides the ash from the coal and 
the cinders it contains, among many other things, pieces 
of metals of all kinds, tin cans and worn-out household 
utensils of tin, glass bottles, shells, bones, pieces of rope, 
twine, carpet bagging, rags, paper, shoes, hats, rubbers, 
straw, sticks of wood, &c. Now we may consider this as 
a very complex one, and —_— to treat it as such. For 
certain reasons, which will appear later, the refuse of cities 
using hard or anthracite coal can be treated more econo- 
mically than that from those where soft or bituminous 
coal is burned. 

The carts in which the refuse is collected are emptied 
into the car shown at A (Figs. } and 2). This car, as 
soon as it is filled, is raised to the upper story (B, Figs. 1 
and 2) of the building by the elevator and run in upon 
tracks to the hopper C, into which the ashes are dumped. 
The car is then taken below again to be refilled. From 
the hopper the ashes pass into the revolving inclined 
mars are screen D, which is of such a mesh as to retain 
the tin cans and larger articles and still allow the stuff 
containing nearly all of the cinders to pass through. 
The materials retained by the screen pass on through 
the chute E and over the revolving cylinder F. This 
cylinder is covered with sheet brass and has a number 
of very powerful electro-magnets within so connected 
with a commutator that as each eighth of the cir- 
cumference — the lowest point in its revolution 
it becomes demagnetised and remains so until it goes 
beyond the point G when it again becomes magnetic. 
By this apparatus the iron is separated and falls upon the 





inclined plane H and thence upon the conveyor I. If 
any of the pieces of metal happen to become magnetic 
enough to persistently adhere to the cylinder, they will 
be detached by G. The iron, consisting mainly of tin 
cans, is on | y I tothe hopper J, from which it is 
automatically fed into the revolving furnace K. ere 
itis heated to the proper temperature and at the same 
time strongly agitated so that any solder which may have 
been used in joining any parts together is melted and 
jarred off, falling into the bottom of the cylinder and 


‘ Fig. he 


\ 


and the operation is repeated. The iron is removed from 
the pit to be used for making sash weights or any other 
a way that may be found desirable. 

The balance of the material passing through the chute 
E is not affected by the magnets, and consequently falls 
upon the inclined plane P and thence upon the conveyor 
Q. As the various things are carried along upon the con- 
veyor, everything of value is picked out by boys stationed 
along the side of it. Hach boy has certain classes of 
material to pick out. The different classes are thrown 








NS 
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escaping by the slot L into the trough M. It is led by 
this trough into a large iron pot where it is allowed to 
collect until a sufficient quantity has accumulated. An 
examination of it is then made and the requisite quantity 
of tin or lead, as the case may be, added to bring it up to 
the desired standard, after which it is cast into bars or 
Pigs ready for the market. 

he iron passes out of the end of the cylinder and falls 
upon the counterbalanced door N. As soon as the 
weight becomes sufficient the door opens and the load 
falls into the pit O. The door then immediately closes 








into the bins R, each class having a separate bin. The 


substances having no value fall into the bin S. 

To return to that part of the ashes which has passed 
through the screen b. This portion contains essentially 
all of the cinders, the fine ash, and many smaller stones. 
It falls upon the conveyor T and is carried to the hopper 
U, from whence it is fed into the screen V. As the stuff 
falls into U, it is sprayed with water by the pipe W in 
order to somewhat prevent the making of so much dust, 
but mainly to pon the sifting to be done better. It 
may be well to state here that both the screens D and V 
are incased in dust-proof boxes, which are not shown on 
the engraving. 

The cylinder V is divided into three parts, each of 
which is covered by screens of a different mesh. The 
first or one nearest the hopper is, of course, the finest and 
separates out all of the fine ash and cinder. The material 
passing —— this part falls into the bin X and together 
with that in the bins S, a and g, may be used for filling in. 
The second part has a somewhat larger mesh, while the 
third has a mesh nearly but not quite equal to that of D. 
The object of these last two sizes.is to separate the cinder- 
bearing material into two parts or grades, for greater 
convenience in treating with the coal washer or jig tu be 
spoken of later on. e respective portions fall into the 
bins Y and Z. That material, such as garbage, &c., 
which has been forced through the screen D by the weight 
of the superincumbent mass, and of which the greater 
part is of no value es from the end of the screen V 
into the bin a. Typed once the matter is taken from 
the bins Y and Z by the elevator b, and carried up and 
dropped on to the conveyor c, ™ which it is taken to the 
hopper of the coal washer d. Here by aid of water the 
cinder or partially burned coal is separated from the slate, 
stones, glass, bones, garbage, and other substances, which 
may accompany it. ; 

The elevator } is so arranged that it may be moved 
along the shafts to which it is attached, so that it will 
empty the bin Z while the bin Y is filling, and then when 
the bin Z is empty it is moved along so as to take the 
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material from Y while Z is filling. The coal from the 
washer goes into the bins ¢ and f, each size having its own 
bin, pod is then ready for the market. The stones and 
other waste fall into the bin yg, while any garbage or light 
substances go into h. i 

All the bins containing final products have sliding or 
trap doors so arranged that a wagon may be placed under- 
neath them and loaded by merely opening one of the 
doors and allowing the contents of the bin to fall into it, 
thus dispensing with all extra handling. 

It is variously calculated that from 30 to 60 per cent. of 
the mass of the ashes as received would be merchantable. 
If such is the case one can readily see that the saving in 
the cost of transportation alone in removing the ashes 
from a city like New York would amount to a very hand- 
some sum in a year. 

If, now, the rag-pickers can be prevented from over- 
hauling the ash barrels the percentage of available useful 
material will be greatly increased and likewise so will the 
profits. In order to accomplish this end and also to keep 
the streets much cleaner, especially in windy weather, it 
is proposed to supply the various householders with iron 
ash barrels of special design, having a cover, which, upon 
being closed, is fastened by a spring lock. These barrels 
would be furnished at a very greatly reduced price, on 
condition that the cover be closed before the barrel is 

laced upon the sidewalk. The collectors would each 
ee keys with which to unlock the covers, so that the 
barrels could be emptied into the carts. 

The intention is to have disposal stations established at 
different points in the city, so as to bring the haul within 
a reasonable distance. 

The following list gives some of the more important 
products, together with the average market price : 
| Market Value | 

(U.S.) 


Substance. | Use. 





Fuel to be used for cre- 
mating garbage. All 
excess can be sold for 


1.50 dols. to 
2 dols. per ton | 


Coal and cinders 


| domestic use at this price 
.. 5 dols. to 12dols. 


Iron Remelting for sash 
per ton weights, 
Solder.. 13 c. Ib. Many. 
— ee le. to 1l}c. ag 
aper .. ae --| $e. toje. Ib. . 
Bagging, rope, twine, Paper stock, oakum, &c. 
BC... we --| le tose. Ib. 
Bones, shells, &c. ... 5dols. perton | Formaking fertilisers, &c. 
rass .. ee -- 5c. to8e. Ib. 
Copper 6c. to 9c. Ib. | 
— : Zz bs Various and many. 
Pewter and other | 
gnc and alloys 
Old leather .. as rs ‘ 
x3 rubber .. .. lfc. to5e. lb. sev eral. 
Glass bottles, &c. .. Various Various. 
Straw, wood, &. .. ‘ei | Used as part of the fuel 
required in the works. 
Stones, fine ash, &c. | 5c. cub. yd. Limited use as a filling 


| material. 





In conjunction with the refuse disposal works a garbage 
cremator would berun. All the extra fuel necessary to 
accomplish this end being furnished by the wood, straw, 
coal, &c., from the ashes. 

A number of furnaces have been designed with a view 
to this end, but while some of them accomplish the work 
admirably, especially on a small scale, the principles used 
in their construction will not permit of their use where 
large quantities are to be handled. Others which are cal- 
culated to consume larger amounts, do not derive as much 
benefit as they ought, either from the extra fuel employed 
(where such is necessary) or from the heat generated by 
the burning refuse. In one class of furnaces, the flames, 
&c., from the burning coal pass over the top of the moist 
waste material as it tes on the hearth, thus attempting 
to set the mass on fire on top and have it burn down- 
wards. This method, as the most casual observer can 
see, is productive of great loss of the calorific power 
developed both by the coal and by the garbage. Layers 
of charred matter (charcoal) and ashes soon form over the 
surface, and as they are both poor conductors of heat, 
prevent the material below from becoming ignited with- 
out an enormous waste of fuel. 

With a view to derive as great a benefit as possible from 
the fuel and burning refuse, especially when dealing with 
very wet or difficult material, such as nightsoil, sewer 
sludge, green vegetables, &c., and in this way to make the 
—_ thoroughly economical, the plant illustrated in 

‘ig. 3 was designed. The principle of construction is the 
same as that upon which some of the most economical 
metallurgical furnaces (Bruckner, Howell, Brunton, 
White, &c.) have been built. 

In the first place the material to be cremated is handled 
but once, thus reducing the cost of labour to a minimum. 
The carts in which the refuse is collected are driven in 
upon the floor and dumped directly into the hopper 2. 
From this hopper it is fed automatically at any desired 
rate by means of the apparatus 3 through the shute into 
the tube 4. From this tube it passes into the revolving 
cylinder 5, the speed of which may be varied to suit the 
needs of the case. Now this cylinder is lined with fire- 
brick and is so arranged on the inside that the refuse is 
carried around until the highest or nearly the highest 
— is reached, when it is dropped across the path of the 

ames and the heated gases coming from the furnace 6, 
and from the burning material in the lower end of the 
cylinder. By these means the refuse is kept finely 
divided and every particle exposed to the destructive 
influences. 

The moment a coating of charcoal or ashes forms on the 
surface of any —. it is immediately broken off by 
the jar of the falling material, and fresh surfaces thus 





continually exposed to be acted upon by the heat. The 
ashes from the cremated substances fall upon the grate 7, 
and thence into the pit 8, from whence they may 
removed through the door 9. Across the upper part of 
the furnace 6 pass air ducts 10. By this arrangement any 
extra — of oxygen needed for the complete combus- 
tion of the refuse in the cylinder 5 may be admitted in a 
very highly heated condition, the quantity being regulated 
by a proper damper on the outside. Should any of the 
refuse not be thoroughly consumed and remain in large 
lumps or pieces, it will be retained upon the grate 7 in 
the direct path of the flames from the furnace until it is 
completely destroyed. 

hen the nature of the material is such that little or 
no extra fuel is required to keep up the combustion, a 
sheet-iron cover can be pushed in from the side over the 
grate 7 and the speed of the feeding and the cylinder in- 
creased to such a rate that all or most of the burning takes 
Se in the furnace 6, and the cylinder merely used for 

rying. 

At all times it is desirable to adjust things so that when 
the gases leave the tube 4 and reach the flue 11 they will 
have a temperature as little above 212 deg. Fahr. as 
possible—say 220 deg. to 240 deg. Fahr.—thus utilising 
the calorific power of the fuel and burning refuse to the 
fullest extent. Incase it should become necessary at any 
time, the damper 12 may be drawn out, establishing 
direct communication with the chininey. 

The draught throughout all of this part of the appa- 
ratus is produced by suction by the blower 13, thus 
making it absolutely impossible for any objectionable or 
dangerous gas to belch out into the building when a door 
or other aperture is opened. 

From the blower 13 the gases are forced into the ashpit 
of the furnace 14, from whence they pass up through the 
fire, and after imparting their heat to the water in the 
boiler 15, they leave the building through the chimney 16. 
In the passage of the gases through the fire all obnoxious 
odours are absolutely destroyed, the products bein 
mainly carbonic acid, carbon ceennniiiie water, an 
nitrogen, with traces of a few other substances. 

When the fire in 14 is being replenished a damper 
closing the communication between the blower and the 
furnace is shut, and one establishing connection with the 
chimney opened. Consequently the inward tendency of 
the air whenever a door is opened in the portion of the 
apparatus, in which the garbage is burning, is not even 
momentarily suspended. 

In order to guard against any possible tendency of the 
upper sliding door of the feeding apparatus 17 to be- 
come clogged and refuse to work it is made pronged, 
7.¢., in the shape of a pitch-fork, the garbage above the 
fork being relied upon to partially seal the opening. How- 
ever, the leakage of the air into the apparatus at this 
point is rather beneficial than otherwise, and, in fact, is 
to be desired to a certain extent, as it furnishes oxygen 
for the more complete combustion of the gases as ea as 
for the fire in 14. 

The amount of material consumed ina day will vary of 
course with its nature, but a plant having a cylinder 5 ft. 
in diameter and about 12 ft. long, should cremate between 
100 and 150 cubic yards every ten hours of average city 
refuse. The amount of required to run the cremator is 
is small, being not 10 horse-power. The steam for the 
entire work is furnished by the boiler 15. 

All parts of the apparatus are so designed that they 
shall be readily accessible for repairs, which can be easily 
and rapidly made, and the plant is so arranged that 
almost every part can be replaced or repaired without the 
necessity of removing any other portion. The entire 
machinery is so simple that it will not break with any 
load that can be put upon it, while, at the same time, it 
is not excessively heavy. The various parts as far as 
possible are also composed of standards obtainable in the 


open market, —e neither = nor special |} 


patterns or templates so that any moderate machine shop 
and foundry can furnish all necessary materials. Not 
only is this the case but there is also no machine work 
required, thus reducing the size of the deterioration and 
repair accounts to a minimum. The number of repairs 
under the most unfavourable conditions will be so very 
few as to be of but very little moment. 








ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 16th instant, at the Institution 
of Civil Engineers, Mr. Baldwin Latham, M. Inst. C.E., 
President, in the chair. 

Mr. R. H. Hooker, B.A., Mr. A. B. MacDowall, 
M.A., Mr. E. G. Ravenstein, F.R.G.S., and Mr. R. 
Hedger- Wallace were elected Fellows of the Society. 

Mr. W. Marriott gave the results of the investigation 
undertaken by the Society into the thunderstorins of 1888 
and 1889, which he illustrated by a number of lantern 
slides. The investigation was originally confined to the 
south-east of England, but as this district was found to 
be too circumscribed it became necessary to include the 
whole of England and Wales. After describing the 
arrangements for collecting the observations om the 
methods adopted for their discussion, Mr. Marriott gave 
statistics showing the number of days on which thunder- 
storms occurred at each station; the number of days of 
thunderstorms in each month for the whole country ; the 
number of days on which it was reported that damage or 
accidents from a occurred ; and also the number of 
days on which hail accompanied the thunderstorms. In 
1888 there were 113 days, and in 1889, 123 days on which 
thunderstorms occurred in some parts of the country. 
The number of days with damage by lightning was 33 in 
1888 and 38 in 1889; and there were 56 days in each year 
on which hail accompanied the thunderstorms. The 
tables of hourly frequency show that thunderstorms are 





most frequent between noon and 4 p.m., and least 
frequent between 1 a.m, and 7 a.m. Thunderstorms 
appear to travel at an average rate of about 18 miles per 
hour in ill-defined low barometric pressure systems, but at 
a higher rate in oe, conditions. The author is of 
opinion that individual thunderstorms do not travel more 
than 20 miles ; and that they take the path of least resist- 
ance, and are consequently most frequent on flat and low 
und. Detailed isobaric charts, with isobars for two- 
undredths of an inch were prepared for 9a.m., and 
9 p.m. each day for the month of June, 1888. An exami- 
nation of these charts showed that instead of the pres- 
sure being so very ill-defined, as appeared on the dail 
weather charts, there are frequently a number of small 
but distinct areas of low pressure, or cyclones with re- 
gular wind circulation, and that these small cyclones 
passed over the districts from which thunderstorms 
were reported. Sometimes it is not possible to make out 
well-formed areas of low pressure from two-hundredths 
of an inch isobars, but there is a deflection of the wind 
which shows that there is some disturbing cause ; and 
thunderstorms have usually occurred in that immediate 
neighbourhood. The author believes that the thunder- 
storms formation are small atmospheric whirls—in 
all respects like ordinary cyclones, and that the 
whirl may “yy from one mile to ten miles or more 
in diameter. There are frequently several whirls near 
together, or following one another along the same 
track. The numerous oscillations in the barometric curve 
are evidently due to the passage of a succession of atmo- 
spheric whirls ; and it appears that lightning strokes are 
most frequent when these oscillations are numerous. 

Mr. F. J. Brodie read a paper ‘‘ On the Prevalence of 
Fog in London during the Twenty Years 1871 to 1890. The 
popular notion that November is, par excellence, a month 
of fog, is not confirmed by the figures given by the 
author. The number of fogs in that month is, if patra - 
slightly less than in October or January, and decidedly 
less than in December, the last-mentioned month being 
certainly the worst of the whole year. The latter part of 
the winter is not only less foggy than the earlier part, but 
is clearer than the autumn months. In February, the 
average number of days with fog is only 6.6, as against 8.9 
in January, 10.2 in December, 9.2 in October, and 8.8 in 
November. 





LAUNCHES AND TRIAL TRIPS. 

A NEW Russian mine transport steamer was launched 
last week from the Lindholmen shipyard in Sweden. She 
has been christened the Doneg, is 232 ft. long, 34 ft. 
broad, and 15 ft. deep. She will be fitted similarly to 
the Bog, previously delivered by the same yard. 





The first-class sea-going torpedo boat which has lately 

n constructed for the Victorian Government by 
Messrs. Yarrow and Co., left London for Melbourne on 
Saturday the 12th inst. This vessel is 130 ft. in length 
by 13 ft. 6 in. beam, and on trial was found to have a 
speed of 22? knots during a run of three hours’ duration 
in a fully equipped condition, with all weights on board. 


The keel of what is said to be the largest steamer on 
fresh water in the world has just been laid by the Chicago 
Shipbuilding Company of South Chicago, U.S. Her 
dimensions will be 330 ft. keel, 350 ft. over all, 45 ft. 
beam, and 244 ft. depth of hold. On the ordinary stage 
of water in lake channels she will carry over 4000 tons, 
but with an increase of depth of water in the great lakes, 
as now contemplated, she will carry without trouble over 
5000 tons. Her hull is of steel, and she is to the order of 
the Minnesota Steamship Nay ay who have given an 
order for a sister boat to the Globe Iron Works, of Cleve- 
and, Ohio. They will be fitted with triple-expansion 
engines, cylinders 24 in. by 39 in. by 63 in., with 48 in. 
stroke, and will be supplied with steam from three boilers 
— ft. by 12 ft. The estimated speed is fourteen miles an 

our. 





The second-class cruiser Indefatigable, 3600 tons, 9000 
horse-power, has arrived at Portsmouth to undergo speed 


trials. In her passage from the yard of the London and 
Glasgow seen oot Company at Glasgow, where she 
was built and engined, she had some rough experiences. 


She left the Clyde on the morning of Thursday last, the 
10th inst., and encountered the full force of the gale in 
the Irish Channel. Three of the boats were caught by 
the wind, forced from the davits, and carried out to sea 
in fragments. The waves broke over the funnels and 
found their way down below in such quantities as to 
necessitate the banking of the fires in one of the stoke- 
holds. It was eventually decided to make for Milford 
Haven, where, as no communication could be established 
with the shore, provisions ran short. Upon the storm 
moderating, the Indefatigable left the Haven on Sunday 
morning and arrived at Spithead on Tuesday afternoon. 
The engines are reported to have behaved admirably. 





A trial of the Sims-Edison dirigible torpedo was made 
on 16th inst. on the Tyne at Newcastle, near the works 
of Messrs. Sir William G. Armstrong, Mitchell, and Co. 
This trial was made to demonstrate the practicability of 
launching a dirigible torpedofrom a ship in motion, and, 
—_ oe very bad weather, rain, and fog, it 
seemed eiinent Agence: and proved that this tor- 
_ directed by electricity, could be successfully 
aunched and controlled from a ship in motion. Notwith- 
standing various manceuvres, there was no fouling of the 
cables in any way. It is understood that very shortly 
there will be an exhibition given before the Lords of the 
Admiralty at Stoke’s Bay. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
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GiuBert, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
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Re THE “ INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 


Mr. JUSTICE NORTH. 
Mr. BEAL ) Friday, the 4th day of December, 1891, 
Regr. f between 
“ ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DennineTON an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘‘ ENGI- 
NEERING ” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed ‘‘To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘Tne whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or auy other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 








NOTICES OF MEETINGS. 

INSTITUTE OF MARINE ENGINEERS.—Meeting in the Town Hall, 
Stratford, on Tuesday, December 22nd at 7.30 p.m., when the 
discussion on Mr. Sage’s paper entitled ‘‘ Water-tight Doors” will 
be resumed. 

LIVERPOOL ENGINEERING Socipty.—Wednesday, December 23rd, 
at the Royal Institution, Colquitt-street, at 8 o’clock. Mr. A. W. 
Brightmore, M. Sc., Assoc. M. Inst. C.E., will read a paper entitled 
** Methods of Collecting Water.” 
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OLD AGE PENSIONS. 

By farthe most important contribution to thelitera- 
ture of this subject is that by Mr. Thomas Fatkin, of 
Leeds, who has for twenty-two years been asso- 
ciated with the Leeds Permanent Benefit Building 
Society. Mr. Fatkin has long enjoyed the reputa- 
tion of being one of the ablest officers connected 
with building societies in the kingdom, and his wide 
experience has made him an expert in all matters of 
thrift in connection with the working classes. 
His essay on ‘‘ Working Men’s Annuities for Old 
Age” will enhance his reputation, not only as 
regards actuarial calculations and their application 
to every-day life, but also as a social economist— 
especially in so far as social economy comes within 
the sphere of the State. Mr. Fatkin’s contribution 
on the subject fills seven and a half wide columns 
of the Leeds Mercury, and his statements and 


5 | arguments are supported and fortified by a series of 


elaborate tables, of immense value in themselves, 
quite apart from his deductions and conclusions 
therefrom and thereupon. The most that can be 
done within the space of this article is to present 
a brief but clear outline of his scheme, and of his 
conclusions. In this way those into whose hands 
the essay may not come will be able to estimate 
the value of other proposals, whether initiated by 
the Government, members of parliament outside the 
Government, or by private individuals, societies, 
companies, or firms. A false step would be not 
only mischievous, but ruinous. If there must be 
haste, hasten slowly is an excellent motto as regards 
pensions. 

It has been pointed out in these columns over 
and over again that the German system of indus- 
trial insurance is expensive and defective. Mr. 
Fatkin is most severe upon the present system of 
annuities in connection with the Post Office and 


Trustee Savings Banks, the cost of which is exces- 
sive, while the entire management is, at one and 
the same time, extravagantly costly, and altogether 
inadequate and out of harmony with the objects. 
He gives credit to all promoters of schemes for old 
age pensions for good and philanthropic motives, 
the aim of all being to reduce, and, if possible, 
put an end to pauperism arising from incapacity to 
work. But he urges great care lest a greater 
social evil be created than the one attempted to be 
remedied. In the first place he contends there is a 
good deal of misapprehension as to the real numbers 
of old people in receipt of parochial relief. The 
proportion given is one in seven of persons over 
60 years of age, and one in three over 65 years of 
age. But only 30 per cent. of the total number 
born ever reaches 65 years of age, and only 14 per 
cent. reach 75 years of age. Of the aggregate 
attaining 65 years of age at least one-half never 
attempted to save in their lives, and never sub- 
scribed to any friendly, provident, or other similar 
society. He therefore urges, above all things, the 
encouragement of thrift in early life as ‘‘ the only 
true and practical remedy for old-age poverty.” 
He furthermore asserts that the majority of the 
working classes cannot voluntarily afford to tax 
their wages for the purpose only of providing 
an annuity in old age. They have present 
and near claims much more important than the 
problematical chance of arriving at 65 years of 
age to attend to. Sickness, accident, out of work, 
increase of family ; all these have to be met at 
once, they cannot be deferred to a more convenient 
season which may never arise. It is important, 
therefore, that a workman’s savings shall be 
available for present needs, for the contingencies 
that are inevitable in the life of the workman. 
Nor is there any reason why he should sacrifice his 
capital and forfeit his interest for the benefit of, 
most likely, some other man, of no kin to himself, 
because merely he happens to live longer. It is 
further urged that the savings put by shall be avail- 
able for other purposes if need be, either for some 
better investment, for trading purposes, or in what- 
ever way may be more conducive to the welfare of 
the thrifty saver out of his weekly earnings. 
Hence he contends that it must be a vital principle 
in any scheme that is intended to be a success, that 
every man shall be able, either wholly or in part, 
to withdraw his savings, at any time, with interest 
thereon ; and further, that at death, or on attaining 
the age when the annuity begins, the principal and 
interest shall be withdrawable, minus any pay- 
ments therefrom. These principles constitute the 
basis of Mr. Fatkin’s scheme. 

He goes on to refer to the admirably conducted 
insurance companies and associations for the upper 
and middle classes, but which are not available for 
the working classes. Then he deals with the 
Government annuities scheme, immediate and de- 
ferred. This scheme he pronounces to be a failure, 
and deservedly so, because of the disadvantageous 
terms offered. The terms are not equal to those 
offered by friendly societies or trade unions, hence 
the working classes have not largely availed them- 
selves of the ‘‘facilities” afforded by the Govern- 
ment. He shows that a payment of 38]. 9s. 2d. 
by a male person 21 years of age, for a deferred 
annuity, is 5/. 10s. 10d. in excess of what it ought 
to be. Again, the yearly payments for an annuity 
of 10s. per week would amount in the gross for 
44 years, at yearly payments of 3/. 7s. 2d., 
inclusive of interest, to 303]. 0s. 5d.; whereas 
the actual value of the annuity would only be 
2231. 6s. 11d., showing an excess of charge for the 
value given of 79/. 13s. 6d. on each such annuity. 
In addition to this excessive and enormous profit, 
the Government makes a large profit on those who 
withdraw and those who die before the age of 65 
by the interest thereby sacrificed. The calculations 
in each case are made upon the statistics of the 
actual duration of life at given periods, the actual 
number of persons attaining the age of 65 being 440 
per 1000 of those who had attained 21 years of age. 
The Government tables under examination were 
prepared when the average interest on money. was 
larger than it now is, so that they were apparently 
specially loaded for the working man who was to 
be specially benefited. It is shown, for example, 
that if 1000 males, 21 years of age, paid down 
381. 9s. 2d., the total of which would reach in value 
38,458]. 6s. 8d., 560 would not live to the age of 
65 to receive a single penny of the amount con- 
tributed, as only 440 of the 1000 would reach that 





age. Another example quoted is of a person who 
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must pay 731. 03. 4d., at 40 years of age, to entitle 
him to 10s. per week when he attains 65 years of 
age, the amount in no case being returnable. Mr. 
Fatkin declares that the rightful amount ought to 
be 631. 6s. 9d. only, even at 2} per cent., at 3 per 
cent. it ought only to be 43/. 14s. 3d., or less than 
the Government charge by 291. 6s. 1d. The ex- 
planation given for this excess is that the tables 
are based upon what is known as selected lives ; 
but among the. working class population the 
average duration of life is not so large, fewer live 
to attain 65 years of age. 

Mr. Fatkin goes on to show that the tables pre- 
pared by the Government, upon which their 
aunuities are based, for ages from 65 up to 80 years 
of age, are not even calculated on the basis of 2 per 
cent., but fall as low as about 14 per cent. interest 
on investment. So far, therefore, from ‘* offering 
facilities” the Government charges are loaded as 
though they were to apply to only a select number, 
even of ‘‘selected lives.” From every point of 
view, actuarial, commercial, social, and moral, the 
terms offered by the Government are condemned, 
not as encouraging thrift, but as discouraging 
it by overloading. The question of compulsory 
payments enforced by the State the writer dis- 
misses as impossible of being carried into effect. 

The proposals of Mr. Fatkin are novel. His 
suggestion is that this mode of thrift shall be 
municipal. That the payments shall constitute an 
absolute investment, the principal and accruing 
interest being absolutely at the command of the 
investor, under, of course, proper safeguards. He 
pee that any person under the age of 65 shall 

e at liberty to subscribe, weekly, monthly, quar- 
terly, yearly, or by a lump sum, or various sums, 
such an amount as will in the aggregate, with inte- 
rest at 3 per cent. compounded half-yearly, amount 
to not more than 468]. by the time the subscriber 
attains 65 years of age. The subscriber may with- 
draw the amount paid, with 2 per cent. interest 
added, or become entitled to an annuity of 12s. per 
week at the age of 65, in which case 3 per cent. 
would be credited to him. The surrender values 
of the annuity are given in a table, which the sub- 
scriber can deal with as he thinks fit without 
endangering his annuity of 12s. per week as long 
as he lives. The scheme is exhibited in another 
form, with the power of allocation of part of 
the principal, with a smaller annuity if the 
subscriber so determines. Under such a scheme 
it is asserted that if 60,000 people in Leeds paid 
into the annuity fund, every one of them could 
secure the benefits sketched out, and when the 
aggregate amounted to 5,000,0001., that is to the 
existing municipal debt of Leeds, the ratepayers 
would save 20,000). a year in interest, all of 
which would go into their own pockets, the sub- 
scribing members being proportionately relieved of 
the rates. Examples are given of the operations of 
the scheme, backed up by very elaborate tables 
embracing every half-year from 21 years of age to 
65 years of age, showing the amounts payable each 
half-year and in one sum. Also tables of principal 
paid, value at 2 per cent., 24 per cent., and 3 per 
cent., for 88 half-years. A table of balances due 
at death, or withdrawals, or to the annuitant at the 
exud of each half-year, after 65 years of age, 
together with the total value of the payment, is 
furnished. Table I. is based upon a payment of 
ls. per week, but it is shown how it would operate 
at 3d., 6d., or 9d., per week, or even less. 

Two pointsare strongly insisted upon bythe writer. 
1, That there should be absolute power to withdraw 
at any time. The annuitant would know that by 
withdrawing he would only get 2 per cent. interest, 
whereas if he continued to pay, 3 per cent. would 
be credited to his balance. This would be an en- 
couragement to continue, But he might more 
advantageously place his 100/. or 200/., and thereby 
benefit himself and family without any detriment 
to the Municipal Annuity Fund. He may desire 
to buy a house, or a business ; in any case his right 
to the capital subscribed, and to the guaranteed 
interest thereon, ought not to be questioned. 
The other point (2) is that workmen.have a right to 
expect a fair return for their savings in the shape of 
interest, certainly quite on a par with larger invest- 
ments by capitalists. In any ordinary commercial 


operation this might not be possible, because of 
the extra clerical staff required, and the greater 
difficulty in dealing with a number of small sums 
and accounts ; but in the case of municipal loans, 
or State funds, the increase would not be material. 
If the latter, however, undertook the annuity busi- 


ness on a large scale, a separate department would 
have to be created, whereas in the municipality 
very little extra help would be needed; besides 
which, the whole system would be brought home 
to the very doors of the people, and they would 
have a distinctive voice in the management, through 
their representatives on the council. Whatever 
defects the scheme may have, it seems to be better 
adapted to English institutions than a State scheme 
similar to that in Germany. If encouragement is 
to be given by the State to provision for old age, 
ought not the self-managed societies in the king- 
dom to be subsidised equally with a compulsory 
fund? In that case, doubtless the societies would 
be required to furnish adequate returns of income, 
expenditure, balances, and other details of manage- 
ment ; but is it not better to utilise the institutions 
we have, than to create new ones, on new lines, 
which might land us in great financial embarrass- 
ments? In any case Mr. Fatkin has done well to 
lay his proposals before the country, and to chal- 
lenge criticism thereon. 





THE DIRECTORSHIP OF HER 
MAJESTY’S DOCKYARDS. 

THE appointment of the successor to Dr. Elgar 
as the Director of the Government Dockyards has 
surprised everyvody. It is natural that the Admi- 
ralty should look outside for candidates for such an 
important post, if only because they did so before, 
and the experiment proved successful. Admiralty 
reorganisation and attempts at reform have before 
been fruitless in everything except snug posts for 
lucky officials and increased expense to the public. 
The First Lord of the Admiralty appears to think 
that the striking difference and improvement in 
results that have followed the selection and 
appointment of the First Director of Dockyards, 
is due to the cleverness of the Board of Admiralty. 
When it became a question of filling the vacancy 
caused by Dr. Elgar’s retirement, they seem to 
have thought the only thing necessary was to get 
hold of some one in the private shipbuilding trade. 
What answered well on a former occasion ought to 
answer again! Everybody outside the Admiralty 
service is very clever, nobody inside is any good, 
or, at any rate, is good enough for the part of 
Director of Dockyards! This is a compliment to 
the private shipbuilding trade and a snub to the 
technical officials of the Admiralty. Whether 
either the compliment or the snub is fully 
deserved seems highly doubtful. 

The strange thing is that when the Admiralty 
decided that none of the present officials were 
worthy of promotion, they did not try to get 
the best possible man from outside the service. 
Mr. Williamson, who has obtained the appoint- 
ment, has spent a long life in the shipbuilding 
world, but we have yet to learn that he has dis- 
tinguished himself in it; and he does not occupy 
a high place in the profession of naval archi- 
tecture. We have not heard that any attempt 
was made by the Admiralty to induce competent 
candidates to come forward. One would have 
thought that if they had 20001. per annum to offer, 
they would have made the fact known and ascer- 
tained what class of candidates would offer them- 
selves for it. Had they done so, we feel convinced 
that some man of high standing and well-established 
reputation would have been willing to acceptit. As 
a last resource, they could have fallen back, after 
trying to do better, upon a man of lower calibre 
and position. 

Although we think it natural that the Admiralty 
should look about outside their own circle fora 
new Director of Dockyards, we feel strongly in 
the circumstances of the case, for the Admiralty 
and dockyard officials that have been passed over. 
We fear a mistake has been made that may have 
very detrimental and far-reaching effects in destroy- 
ing much of the good that has recently been done 
in the dockyards. We have nothing whatever to 
say in the least detrimental against Mr. William- 
son, and sympathise with him for having been ex- 

sed to unavoidable criticism, but it is surely most 
ill-advised to bring a man from the outside world 
and place him at the head of an organised body of 
officials, unless he has the prestige of exceptional 
fame and success in the sphere from which he is 
taken. It cannot be expected that the constructors 
and dockyard officials over whom Mr. Williamson 
is placed, will work heartily and loyally with a 
man who does not owe his position, so far as can 





be seen, to exceptional knowledge or achieve- 





ments. What determined this appointment no one 
seems to know. Perhaps the chance recommen- 
dation of a friend who has powerful influence at 
court. Political reasons are suggested, and appear 
to be believed at the dockyards. At any rate, it is 
a proof of the mistake which has been made that 
the reasons sought for are among the very last that 
should influence such a matter. 

We trust the Admiralty will be able to show that 
adequate attempts were made to get the best men 
to enter the service of the country at the increased 
salary which has been fixed. Even then, however, 
the grave error remains of not considering the 
claims of their own servants—of men who have 
worked with a success that is universally admitted 
under the late director, and satisfying themselves 
that a body so important to the State deserved 
nothing better than humiliation and censure in its 
most practical and telling form. 

One lesson that will be taught by the present 
appointment to the young technical officers of the 
Admiralty is that they will stand a better chance to 
reach high office if they leave the service thanit 
they remain in it, and, at any rate, that by leaving 
they will escape the mortification of having men of 
less special experience and knowledge brought in 
from outside and placed over them. The grievance 
is a real one, and there is strong cause for the com- 
plaints now being made. There was universal ap- 
proval of Dr. Elgar’s appointment six years ago, 
both by the public and by the various members 
of the service. Doubtless he owes much of his 
success to the fact that he was heartily received 
as the head of the department by the officials with 
whom he had to work, and has always been thought 
well of by them. What will happen under a 
director who has not an official record to command 
the admiration or respect of his subordinates re- 
mains to be seen. We fear the result will be un- 
fortunate, and our sympathy is with the men who 
may not find the qualities they naturally expect in 
their official head. Surely a little good sense and ordi- 
nary consideration ought to have prevented such a 
fiasco, i.e., unless political or other personal motives 
are at the bottom of the arrangement, as is being 
loudly stated, in which case Lord George Hamilton 
and his colleagues deserve all the bitter things 
that are being said of them by their hostile critics. 





QUICK-FIRING GUNS. 

Reavers of ‘‘ James’s Naval History,” and, in- 
deed, of Marryat’s novels, will remember the great 
importance attached to rapidity of fire. James, if we 
remember right, mentions the case of one of the 
first British boats fitted with carronades, which suc- 
cessfully attacked and captured a French shipof much 
greater size and apparent strength, simply owing 
to the fact that the carronades could be fired three 
times as quickly as the ordinary type of gun with 
which the French boat was fitted. This superiority 
of the carronade in quickness of fire was, however, 
accompanied by a decrease in the effective range of 
the gun, and 32 1b. carronade balls have been 
known to rebound from the sides of a ship through 
which long 18-pounders sent their shot easily. Even 
before the invention of carronades our seamen, 
thanks to the system of frequent artillery practice 
introduced by Sir John Jarvis, or Lord St. Vincent 
as he afterwards became, were in general much 
smarter in working their guns than the French, a 
circumstance to which our victories at that epoch 
were very largely due. Perfectly parallel exper- 
ences have occurred elsewhere. Even in land war- 
fare the success of the Prussians under Frederick 
the Great was partly attributable to the superior 
training and consequently more rapid fire of the 
infantry, and similar remarks would apply to the 
six weeks war between Prussia and Austria, where 
the breech-loader first came into direct competition 
with the old muzzle-loading weapon. ‘ 

Taking the above facts into consideration, many 
people were surprised at the slowness with which 
our own navy adopted breechloading ordnance, but 
all large bodies move slowly, and find difficulty 
in taking up new ideas. Taking this proverbial 
inertia of ofticials, the nation is to be congratulated 
on the readiness with which the Admiralty have 
adopted quick-firing guns, of which it _i8 said 
we now possess some 400, The French Navy has 
very few of them, and such as they possess have 
been simply converted from the ordinary type of 
gun by modifying the breech mechanism and car- 
riage. This condition of affairs is not pleasing to 
those deputies of the French Chamber who take an 
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interest in naval matters, and MM. de la Ferron- 
nays and Clémenceau have seized the occasion of the 
naval estimates debate to make a powerful attack on 
the French Admiralty for their remissness in these 
matters. The gravamen of the charge is that the 
Armstrong patents were taken out in 1886, and the 
guns were regularly manufactured in the following 
year; moreover, at the Paris Exhibition of 1889 
the Forges et Chantiers de la Mediterranée 
showed three guns of this type, which at- 
tracted a great deal of attention; nevertheless 
the Ministry is accused of having been culpably 
slow in adopting the improved weapon for the 
French service. 

As explaining this laxity it was hinted in the 
Chamber that the State workshops disliked patro- 
nising private firms. In consequence they have 
attempted to convert a number of their own guns 
into quick-firing weapons, but the Opposition assert 
that this operation has been unsuccessful, the guns 
being too short to give the velocity wished for, viz., 
2600 ft. per second, whilst the breech mechanism 
requires two operations instead of one to open it, 
and the training is not, as it should be, under the 
control of one man. 

An efficient quick-firing gun should not be fitted 
with sights, but these should be fixed on a part of 
the gun carriage which remains stationary during 
the recoil. The gun layer is then undisturbed, 
and his sole business is to keep the sights on the 
object, and to this end the training should be 
easily controlled by him. The gun is automatically 
returned to the firing position after recoil, so that 
the remainder of the gun crew have only to open 
the breech, remove the fired cartridge and insert a 
fresh one, informing the gun layer at the sights 
when ready. This man then fires the gun by elec- 
tricity when the sights bear on the target. It will 
thus be seen that the layer should be a good snap 
shot, and it is, we believe, the practice in the 
American Navy only to accept men for this post 
who are good snap shots with small arms. Now 
it is asserted that four men are required to 
lay the converted guns of the French Marine 
Artillery. The Department have, however, some- 
what tardily ordered guns from the Forges et 
Chantiers de la Mediterranée, but the trace of these 
weapons has been considerably modified from the 
lines laid down by M. Canet, whose guns exhibited 
at the Paris Exhibition are stated by the Director 
of Artillery to have given not altogether satisfactory 
results in trial at Sevran-Livry, and itis only within 
the last year that a perfectly satisfactory weapon 
has been produced by these works. In the guns now 
being constructed for the Government M. Canet 
proposed a length of 60 calibres, which, in the 
opinion of the Director of Ordnance, is too great, 
and certain to lead to flexure of the weapon, and the 
10-cm. guns to be built for the Government are 
much shorter than this. Of these guns 159 have 
been ordered since last May, and at the end 
of next year it is expected that 250 guns will 
have been supplied. As regards the converted 
guns it appears that the sights recoil with 
the weapon so that the layer has to stand well 
away from the gun. In spite of this and other 
defects insisted on by M. Clemenceau, the Director 
of Artillery asserts it to be superior to the Arm- 
strong gun. Such a statement is natural enough, 
for it is scarcely to be expected that the French 
Government authorities, who appear to be too 
wrapped up in the success of their own particular 
plan, can judge exactly on the merits of other 
weapons; and no doubt this explains the im- 
pression, apparently very general in France, that 
the officials have strong prejudices against the 
products of private firms. 

The importance of these quick-firing guns for 
any navy cannot be over estimated. It is stated 
that under service conditions the 34-cm. (13.4-in.) 
guns on board the large French ironclads can only 
be fired one in ten minutes at the most. These 
guns fire a shell weighing about 1000 lb., and no 
doubt would do much damage if attaining its mark. 
But during the same time a single 6-in. quick-firing 
gun firing ten shots a minute, weighing 100 lb. each, 
would, could it be fired continuously at this rate, 
have poured in no less than ten times as great a 
weight of shell, and if the heavy guns of the 
enemy were mounted, as in the French Navy, on 
barbettes, the gear necessary for working these 
guns might easily be put hors de combat, even 
if the long barrels of these weapous escaped 
fatal injury. Many people hold that it is the 
minor armament that will settle the naval en- 





gagement of the future rather than the heavy 
guns, and point to the engagement between the 
Shah and Huascar in confirmation of this. There, 
it will be remembered, it was the Gatlings in the 
tops of the Shah which drove the Huascar’s men 
from their guns, whilst the heavy armament 
proved incapable of piercing the enemy’s iron 
sides, though on paper they were more than a 
match for them. Greater care is now being taken 
to protect the gun crews from the machine gun 
fire, but no mere shield will keep out a 6-in. shell, 
which has a theoretical penetration of 11 in. of 
wrought iron at 1000 yards. Indeed, a shield, 
unless very thick, might merely serve to explode 
the shell in a position where it would be most 
effectual in wrecking the gun and destroying the 
crew. 

As already pointed out, the long barrels which 
are such a feature of modern gun construction in- 
crease the liability to the weapon being put out 
of action, though the experience gained at the 
bombardment of Alexandria, such as it is, goes 
to show that this danger may be exaggerated, 
still there is considerable force in Mr. Longridge’s 
contention for shorter weapons. 

Having taken time by the forelock in adopting 
quick-firing ordnance, we can only hope that our 
Admiralty will take care to maintain our present 
favourable position in the matter, but this can only 
be done under the keen competition of foreign 
nations by taking the advice to ‘‘ prove all things,” 
and to ‘‘hold fast to that which is good.” 





THE NEW TARIFFS. 


Tue threatening clouds of coming commercial 
troubles which have long been ominously darken- 
ing the horizon have now burst. Europe is in the 
throes of a tariff war of which no man can foresee 
the issue. We have had ample warning. The 
Board of Trade has, for a couple of years past, 
been sitting in more or less secret conclave con- 
sidering the upshot of the struggle which must 
ensue on the termination of the treaties. But it is 
the unexpected that happens. The consideration 
of the new commercial treaties will, at first sight 
at least, prove a relief. Those who predicted a 
European coalition against England did not make 
sufficient allowance for the jealousies existing 
between many of the Continental powers. France 
has carried out her protectionist policy to the 
bitter and suicidal end, with the result that she 
has arrayed against her the triple alliance, and a 
triple alliance promises to prove more formidable 
as a commercial than as a military factor. Ger- 
many, Austria-Hungary, Italy, Belgium, Switzer- 
land, with, probably, Spain and the Balkan States, 
will prove a Zollverein or Customs Union—let it be 
called whatever it may—which may yet give pause 
to the crude commercial theorieswhich promise toin- 
volve France and Russia in dangerous difficulties. 
Isolation is a bad thing politically; commercially it 
spells ruin. It is certainly a righteous retribution 
that countries which have selfishly endeavoured to 
compass industrial disaster amongst their neigh- 
bours should have fallen into the ‘‘ pit which they 
digged.” England, perhaps, could not retaliate. 
As Lord Salisbury has admitted, and as most of us 
know by this time, there isno doubt whatever that 
the ‘‘ wall of brass” which France at least has been 
busy erecting, was expressly designed to exclude 
our commodities. It is fortunate for us that France 
has been equally intemperate in her dealings with 
Italy and Spain. We have no need now to fear a 
European combination against free-trading Eng- 
land. At least not for the present. 

Our treaty with France, which was concluded 
February 28, 1882, comes to an end on February 1, 
1892. We have had fair warning that we should 
have to face a retaliatory tariff of extreme severity 
after that date, and France has, it must beconfessed, 
justified her threats. The new Zollverein of Central 
Europe may, however, lead to a modification of M. 
Ribot’s proposals a little less drastic. It may be 
now taken as certain that France will not share the 
advantages which will probably be extended to 
England under the most favoured nation clause. 
Italy and Spain will not brook their exclusion from 
their greatest market without retaliating to the 
best of their ability, and that they are no longer 
powerless needs no demonstration. We lie outside 
the magic circle it is true. The development of 
the new commercial alliance of Central Europe— 
from the Baltic to the Mediterranean—into a true 





protectionist Zollverein, would not possibly benefit 
us much. 

At the same time it will be admitted that we 
have escaped, at least to some extent, from a great 
danger. The fact that the termination of all the 
treaties practically synchronises was, rightly enough, 
regarded as a great source of peril. Thus the 
treaty with Italy expires on February 1; those 
with Portugal and Spain on June 22 and June 
30 ; that with Bulgaria in January, and those 
with Montenegro in May, while that with 
Roumania expired last July. The notices 
of the expiration of the treaties with Russia, 
Sweden, Norway, Denmark, Holland, Belgium, 
Germany, Austria-Hungary, and Switzerland, are, 
too, duly running out. The outlook was, there- 
fore, gloomy enough. With the certainty of a 
direct attack by France and Russia upon English 
commercial supremacy it seemed that the blow 
would fall from all sides at once. It is, therefore, 
satisfactory that it should have been not only almost 
miraculously diverted, but have recoiled upon the 
heads of its principal authors. 

France will, it is true, under the Treaty of Frank- 
fort, nominally at least, enjoy the terms granted 
by Germany to Switzerland, Austria, Belgium, 
Holland, England, and Russia, but the choice of 
articles relieved by the new tariff may very con- 
siderably modify the value of this privilege. Cer- 
tainly she will be excluded from the advantages 
granted to Spain, and, if any, to the United States. 
It is not without truth that the Temps bemoans the 
future of the country which is going straight to 
an ‘‘industrial Sedan.” France having threatened 
England with an economic league is herself 
face to face with the same danger. The Cen- 
tral European Union will prove to possess 
superior attractions to the French minimum 
tariff, and France will look for reciprocity in vain. 
Of course it remains to be seen whether the Reich- 
stag will accept the new treaties and confirm the 
German Government in the liberal policy upon 
which they have entered. Prince Bismarck has 
largely passed into the oblivion as well as the repose 
of private life, but this surrender at discretion of 
all his cherished theories has stirred the ex- 
chancellor profoundly. It may be questioned 
whether the Reichstag would do the bidding of the 
man who has flouted its views so often. But his 
active opposition would undoubtedly embarrass 
the Government. Meanwhile it is usual in these 
days of rabid patriotism to see an indication of 
repentance. Germany may not yet be converted 
to free trade, but her declining hold upon the 
foreign markets, notwithstanding all the treaty 
advantages secured to her by the astute audacity 
of Prince Bismarck, is a sign of the times which 
cannot fail to be read. But the truth of the case is 
that, as Lord Salisbury declared at the Guild- 
hall the other day, the battles of the future pro- 
mise to be fought out in the markets of the world. 
The new treaties have, as usual, more of a 
political than a commercial bearing. They repre- 
sent, as we have said, the consolidation of the 
triple alliance. We have not yet arrived at an 
epoch of free exchange. The formidable character 
of the new Zollverein may, as we have remarked, 
constitute a danger in its turn, but be this as it 
may there is little doubt that the logical result of 
the new policy is free trade. By whatever motives 
General von Caprivi may now be actuated, carried 
to its legitimate ends, the path upon which he has 
entered, much to Prince Bismarck’s indignation, 
should lead him to the true economic faith. It is, 
however, needless to speculate as to the future. 
It is enough to learn that, so far as present 
indications can be read, we seem to have es- 
caped a great danger, and if we have not got 
off scot-free, for no doubt the crippling of our 
trade with France will be a serious loss, this 
was inevitable, and matters might have been much 
worse. 





ERECTING A LOCOMOTIVE. 


Nrakty four years ago—in February, 1888—one 
of the London and North-Western standard six- 
coupled goods engines was erected at Crewe in 254 
working hours, the engine on its completion run- 
ning a trial trip and being then taken into the paint 
shop for final painting. A few months later—in 
June of the same year—a similar feat was per- 
formed at the Altoona Works of the Pennsylvania 
Railroad Company, the locomotive being of the 
four-coupled type with a four-wheeled bogie at the 
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completed and was taken out of the shop to be 
photographed, our lower view annexed being pre- 
pared from this photograph. 

During the erection of the engine the tender 
had also been in progress, it having been com- 
menced at 9 A.M. on the 10th inst. and finished at 
7.40 a.m. on the 11th, the men working the ordinary 
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leading end. The time occupied in this case in|shown by the perspective view annexed, and 
assembling the parts was 16 hours 50 minutes only,| we may add that it is of a class principally 
but whereas at Crewe the start was made with bare| employed on main line goods and coal trains, 
frame plates lying flat without any attachments, |the load consisting of 35 wagons, each carrying 
at Altoona the photographs entitled ‘‘commence-| about 10 tons, and the gross load being about 560 
ment’ showed the frames erected with all their | tons. 
cross-connections, and even the cylinders fixed,| So much for the general character of the engine 
motion - bars set, and crosshead, weigh - bar, | erected ; we must now deal with the erection itself. | hours. Later in the day the engine ran its trial 
and other details in place ! In commenting| From our own independent observations we are | trip and was immediately put into regular work. 
upon this matter at the time* we pointed out) enabled to say that the start was made at 9.8 a.m. Tt has since been continously running with coal 
that such a ‘‘commencement” as this rendered| on Thursday, the 10th inst., the frame plates) trains (weighing about 560 tons gross) between 
all comparisons with the Crewe performance being then laid flat on the ground, with the horn- Peterborough and London. 
useless. | blocks and_ spring brackets fixed to them, but} In erecting the engine the number of men em- 
We now, however, have to record a feat of loco-| otherwise free of attachments, the work having} ployed was 85, made up as follows: Fitters (in- 
motive erecting which completely eclipses those to; been prepared in the same way as usual for the/cluding three boys) 39, smiths 2, boilermakers, 
which we have just referred, this being the erec-|erectors. At 11 minutes from the start the|rivet boys, &c., 44. On the tender the numbers 
tion in less than ten hours of a goods locomotive | first rivet was put into the frames, at 20| were : Fitters 16, boilermakers 16, labourers, &c., 
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and tender at the Stratford works of the Great|minutes the foot-plate casting was fixed, and at 20, making a total of 52. 
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my ha CINE A TENDER 
BUILT IN 

1D WORKING HOURS 


COMPLETED ENGINE AND TENDER IN STEAM DECEMBER 11, 10 a.m. 


Kastern Railway, of which line Mr. James Holden | 26 minutes the motion plate was in place. The| 


is the locomotive superintendent. The engine so 
erected was of a six-coupled type, of which there 
are over 200 on the Great Eastern line. It has 
cylinders 174 in. in diameter, with 24 in. stroke, 
and the coupled wheels are 4 ft. 11 in. in dia- 
meter, the tractive force being thus 124.5 Ib. 
for each pound of effective pressure per square 
inch on the pistons. The boiler is of steel, with a 
barrel 4 ft. 4 in. in diameter by 10 ft. long, and 
contains 252 tubes 1% in. in diameter ; the length 
of the firebox casing is 6 ft. The inside firebox is 
of copper with a heating surface of 100.9 square 
feet, while the tube heating surface is 1107.4 
square feet, making 1208.3 square feet in all. The 
grate area is 18 square feet and the engine is fitted 
with Mr. G. Macallan’s variable blast nozzle.t The 
working pressure is 140 lb. per square inch. In 
working order the weight of the engine is 37 tons 
2 cwt., of which 13 tons 1 ewt. 1 qr. rest on the 
leading wheels, 13 tons 10 cwt. on the driving 
wheels, and 10 tons 10 cwt. 3 qr. on the trailing 
wheels. The tender has six wheels 4 ft. 1 in. in 
diameter and carries 2640 gallons of water. When 
loaded with 3 tons of coal it weighs 30 tons 12 cwt. 
2 qr., the total weight of the engine and tender in 
running order being thus 67 tons 14 cwt. 2 qr. 
The general design of the engine and tender is 








* See ENGINEERING, vol. xlvi., page 316" 
+ Ibid., vol. 1., page 215 ‘ 


is shown by our upper view annexed. 


Altogether the performance is one on which Mr. 
setting and fixing of the cylinders occupied from | Holden and _his staff deserve to be heartily con- 
27 minutes tol hour 17 minutes from the start, gratulated. Froma strictly economical point of view 
while at 2 hours 37 minutes the setting of the such featsas we have described may by some be 
motion was commenced and occupied until 3 hours regarded asa mistake, but it is to borne in mind 
52 minutes, when the men left off for their dinner that a successful performance of this kind is only 
hour. The appearance of the engine at this time! possible under conditions which are themselves 
| highly conducive to economy. Great rapidity of 

Soon after re-commencing work, namely, at erection, such as has been attained at Stratford, 
4 hours 7 minutes from the start, the boiler was put | means good working to gauge and standard dimen- 


‘in place, it having had its mountings fixed and | sions, excellent organisation, and last, but by no 


lagging put on prior to being brought to the erect- | means least, a thoroughly good feeling between the 
ing shop, but being without smokebox, cab, or | employés and their managers and foremen. In the 
copings. At 5 hours 27 minutes from the enced bcs of the performance at Stratford nothing was 
the engine was wheeled, the wheels having been! more noticeable than the heartiness and spirit with 
supplied as they left the wheel shops and the | which all the men concerned entered into the work, 
eccentric sheaves having to be fixed, and the axle-|and did their best to achieve a result which, 
boxes, and connecting-rod and coupling-rod brasses | without such strong interest, would certainly have 
having to be fitted by the erectors. At 4.15 p.m., | been unattainable. 
6 hours 7 minutes from the start, the setting of the | We may add that during the past half-year new 
valves was commenced, this part of the work’ engines and tenders have been turned out of the 
being still incomplete when work was stopped for Stratford shops at the rate of two per week. There 
the day at 5.30 P.M. are three chargemen and three gangs of erectors 
On Friday, the 11th inst., work was re-com-| engaged on new engines, and two chargemen and 
menced at 6 a.M., and by 7 a.M.—8 hours 22 minutes | their gangs of fitters and others on tenders. The 
from the start—the valve setting was completed, | average time for building an engine and tender is 
and 40 minutes later the side rods were on. Prior | eight days. In the case of the feat we have been 
to this—at 7.15 a.m.—painting had been com-/| describing, the three chargemen and their gangs 


'menced, and by 9.10 a.m., or 9 hours 47 minutes | were employed on the engine, and on the tender 


from the start (there having been an interval for the two chargemen just mentioned and their 
breakfast from 8.15 to 9 a.M.), the engine was’ gangs. 














Dec. 18, 1891.] 





ENGINEERING. 


727 








LONDON SOCIETIES.—No. XVII. 
Tue Roya. InstItTvuTION. 


Tue Royal Institution of Great Britain—the 
scene of the triumphs of Young, of Davy, and of 
Faraday—has, perhaps, the most interesting his- 
tory of all the scientific societies, whether it be 
regarded in the light of its singular origin and 
development, of the interesting lives of its founder 
and professors, or of the great and classical dis- 
coveries that have been made within its walls. 

Few people, we imagine, are aware that the 
Royal Institution, which has always been where it 
now remains, in Albemarle-street, was originally a 
sort of artisans’ improvement society, established 
for increasing the comforts of the poor, and for 
instructing artisans in the principles and construc- 
tion of fireplace cooking-stoves, kitchen utensils, 
and laundry appliances. It was founded by Count 
Rumford in the spring of the year 1799, but the 
idea of such an institution originated with him 
some years before, and was, to a great extent, set 
forth by him in one of his essays, which was pub- 
lished in 1796.* , 

In 1790, Count Rumford, who was at that time 
Sir Benjamin Thompson, had been very successful 
in establishing at Munich, upon a large scale, a 
House of Industry for the poor, in which the 
organisation and management were carried out 
upon such sound economic principles that in a very 
short time it became not only self-supporting, but 
yielding a large profit. In the sixth year after its 
establishment orders were therein executed to the 
amount of 50,000/., and it yielded a profit of 
10,0001. In this establishment clothing, chiefly 
for the army, was manufactured, and in it there 
were workshops for carpenters, smiths, turners, 
toolmakers, cotton, wool, and worsted spinners, 
weavers, dyers, and fullers; there were also 
kitchens, eating-rooms, baking-houses, and laun- 
dries. Into this great establishment was drafted 
every beggar of the district, and no one applying 
for employment, who was unable from poverty to 
provide the necessaries of life, was refused admis- 
sion. All the rooms were kept scrupulously clean 
and were well warmed, well lighted, and well venti- 
lated, and the inmates were well fed, well clothed, 
well taught, and, moreover, well paid for their 
work. 

The reputation and growing wealth of the 
Munich House of Industry and Military Work- 
house soon extended beyond the confines of 
Bavaria into foreign countries; Sir Benjamin 
Thompson was consulted by several governments 
and municipalities, and was employed to design and 
superintend houses of industry for the poor upon 
the lines of the great Munich establishment. For 
his great services to the State he was in the year 
1791 made a Count of the Holy Roman Empire by 
the Elector of Bavaria, who was one of the imperial 
vicars, and he selected for his title the name of 
Rumford, in honour to the Massachusetts town in 
which he obtained his first employment and met his 
first wife. This town is now in the State of New 
Hampshire, and is the well-known City of Con- 
cord. 

At the time that Count Rumford’s essay to which 
we have referred was published, there existed in 
London a ‘‘Society for Bettering the Condition 
and Increasing the Comforts of the Poor,” of 
which society Thomas Bernard was one of the 
founders, and was the most active member. 
When Rumford visited London in 1798 he found 
that this gentleman was deeply interested in the 
scheme set forth in the essay and was anxious to 
take immediate steps to establish such an institu- 
tion in London, and after several meetings had 
been held at Mr. Bernard’s rooms at the Foundling 
Hospital and at the house of the Bishop of Durham, 
it was arranged that Mr. Bernard should make a 
report to the Committee of the Society for Bet- 
tering the Condition of the Poor. The immediate 
result of that report was that a committee of eight 
gentlemen was appointed by the Society to confer 
with Count Rumford as to the means of establish- 
ing such an institution as the Count had conceived. 
That committee consisted of the following mem- 
bers: Mr. Bernard, Mr. Colquhoun, the Rev. Dr. 
Glasse, Mr. Parry, Mr. Sullivan, Mr. Richard 
Sulivan, Mr. Wilberforce, and the Earl of Win- 
chelsea. The committee met for the first time on 
January 31, 1799, at the house of Mr. Richard 





* Essays, Political, Economical, and Philosophical, 
by Benjamin, Count of Rumford, London, 1796. 





Sulivan, and at that meeting Count Rumford laid 
before it, his ideas for the formation and organisa- 
tion of the Institution. The scheme of the Count 
was unanimously approved and he was asked to 
prepare a report which was circulated among the 
members of the Society and sent to such other 
persons as the committee thought likely to take an 
interest in the scheme, accompanied by an invita- 
tion to allow their names to be placed on the list of 
original subscribers and proprietors. The result 
of this application was that fifty-eight names of im- 
portant people were sent in before the first meet- 
ing of the Select Committee which had been 
ae to give effect to the ideas of Count Rum- 
ord. 


A few extracts from the original proposals of 
Count Rumford which bear upon the work of the 
Institution, will, more than anything else show 
what the Royal Institution was in its infancy, and 
the position which its founder intended it to 
occupy. There was, in the first place, to be a collec- 
tion of full-size models of all such new mechanical 
inventions as are applicable to the common pur- 
poses of life, and under this head were included : 

Fireplaces and kitchen utensils for cottages. 

A complete kitchen for a farmhouse with all the 
necessary utensils. 

A complete kitchen, with kitchen utensils for the 
family of a gentleman of fortune. 

A complete laundry for a gentleman’s family, or 
for a public hospital, including boilers, washing- 
room, ironing-room, drying-room, &c. Several of 
the most approved German, Swedish, and Russian 
stoves for heating rooms and passages. 

There was also an exhibition of working models 
of ‘‘that most curisus and most useful machine, 
the steam engine,” of Brown’s boilers with im- 
proved fireplaces, of distillers’ coppers with im- 
proved fireplaces and condensers, of large boilers 
for the kitchens of hospitals, and of ships’ coppers 
with improved fireplaces, and in this collection 
there were besides models of ventilators of various 
kinds, models of hothouse and horticultural build- 
ings, of limekilns of different kinds, and of cottages 
of various designs. Spinning wheels and looms, 
and other machinery by which industries could be 
carried on at home, models of new inventions in 
agricultural machinery, and models of bridges and 
other works of construction. 

There were also a lecture-room which was ‘‘ never 
to be used for any other purpose than for giving 
lectures in natural philosophy and _ philosophical 
chemistry,” and the following is a list of the sub- 
jects upon which the lectures would treat : 

1. On the combustion of inflammable bodies and 
the relative quantities of heat producible by the 
different substances used as fuel. 

2. Of the principles of the warmth of clothing. 

3. OF the effects of heat and of cold, and of hot 
and of cold winds on the human body in sickness 
and in health. 

4, Of the effects of breathing vitiated and con- 
fined air. 

5. Of the methods of procuring and preserving 
ice in summer, and of the best principles for con- 
structing ice-houses. 

6. Of the means of preserving food in different 
seasons and in different climates. 

7. Of the means of cooling liquors in hot weather 
without the assistance of ice. 

8. Of vegetation, and of the specific nature of 
those effects that are produced by manures, and of 
the art of composing manures and adapting them 
to the different kinds of soil. 

9. Of the nature of those changes that are pro- 
duced on substances used as food in the various pro- 
cesses of cooking. 

10. Of the nature of those changes which take 
place in the digestion of food. 

11. Of the chemical principles of the process of 
tanning leather, and of the objects that must par- 
ticularly be had in view in attempts to improve 
that most useful art. 

12. Of the chemical principles of the art of 
making soap, of the art of bleaching, of the art of 
dyeing, and in general of all the mechanical arts, 
as they apply to the various branches of manu- 
facture. 

The above curriculum, which savours of some- 
thing between a building trades exhibition and a 
hygienic congress, is interesting, read in the light 
of the present position and proceedings of the Royal 
Institution. 

The arrangements for obtaining funds and for 
the government and management of the Institu- 
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tion were from the first not very different from 
what they are at the present time ; these were 
(1) By the donations of original founders and pro- 
prietors, fixed at fifty guineas each person ; (2) by 
life subscriptions ; (3) by annual subscriptions of 
members ; (4) by gifts and legacies from persons 
wishing to promote the objects of the Institution ; 
and (5) by monies paid at the door for admission to 
lectures, or for visiting the museum of models and 
appliances. 

he first meeting of the managers of the Institu- 
tion was held at the house of Sir Joseph Banks in 
Soho-square on the 9th of March, 1799, and the 
following gentlemen formed the members of that 
Board : The Earl Spencer, Count Rumford, Richard 
Clark, the Earl of Egremont, the Right Hon. Sir 
Joseph’ Banks, R. J. Sulivan, the Earl of Morton, 
the Right Hon. Thomas Pelham, and Thomas 
Bernard. At this meeting it was resolved that the 
Institution be formed on the lines laid down by 
Count Rumford in the proposals to which we have 
already alluded, and also that Sir Joseph Banks, 
Lord Morton, Lord Spencer, and Mr. Pelham 
should lay the proposals before the King and Royal 
family and before the ministers and great officers of 
State, and also before both Houses of Parliament, 
the Privy Council, and the twelve judges. At the 
second meeting which was held a fortnight after, 
Count Rumford was elected secretary of the Insti- 
tution, Dr. Glasse was appointed honorary secre- 
tary, and Mr. Bernard treasurer, and it was re- 
solved to purchase the house of Mr. Mellish in Albe- 
marle-street. On Wednesday, the 5th of June, 
1799, the managers of the Institution met in Albe- 
marle-street for the first time. In the same month 
King George III. became patron of the Institution, 
gave his permission for it to be called ‘* Royal,” 
and the Earl of Winchester became its first Presi- 
dent. <A fortnight after Count Rumford was 
authorised to carry out his idea of forming a collec- 
tion of models, and to ‘‘ procure such instruments 
and utensils as relate more immediately to the 
management of fire, and he was empowered to draw 
500/. to fit up the house for their reception. 

In September of the same year (1799) the first 
scientific appointment was made, as Count Rum- 
ford, at the request of the Board of Managers, 
engaged Dr. Garnett to be the first professor to 
the Royal Institution at a salary of 300/. per 
annum, with the prospect of its being gradually 
increased to 500Il.; this wasto be in addition to his 
having rooms rent free in the house of the Institu- 
tion, and he was also to take upon himself the 
duties of scientific secretary and editor of the 
journals. At the same time Mr. Webster, an 
architect, was appointed assistant secretary and 
clerk of the works, but he was at that time 
engaged chiefly to organise and to take charge 
of aschool for mechanics in the house of the Insti- 
tution, Mr. Webster having had some consider- 
able success in a similar school of technical instruc- 
tion which he had himself conceived and de 
veloped. 

A large room in the basement was set apart for 
these classes for working men, and in it were built 
up ina slight manner (by way of giving to the work- 
men practice), chimneys and fireplaces of all kinds, 
which when completed and tested were pulled down 
again and others built in their places. Demonstra- 
tions were also given on the setting of boilers, the 
curing of smoky chimneys, and on the construc- 
tion of culinary vessels. 

In January of 1800 a circular was sent to every 
proprietor and subscriber announcing that a Royal 
Charter had been granted to the Institution and 
was just about to be sealed, and that Professor 
Garnett would begin his first course of lectures early 
in February. It also announced that there were 
writing and reading-rooms for the subscribers in 
which would be found the British and foreign 
scientific periodicals and newspapers. It will thus 
be seen that the present club-like nature of the 
Royal Institution dated from the very earliest days 
of its existence, although in almost every other 
particular it has completely changed its character, 
Some of the early documents in the Institution 
archives present amusing reading when regarded 
in the light of recent times ; for example, there is a 
report dated February 3, 1800, and signed by Sir 
John Hippesley, which embodies a proposal for 
fitting the lecture theatre with private boxes for 
persons of quality, and in a note by Mr. Webster, 
by whom the theatre was designed, he states that 
in his design, ‘‘ My object was to adapt it for dif- 
ferent ranks in society, for any attempt to destroy 





Lette socio ale oS ape Na ee 











728 





ENGINEERING. 





[Dec. 18, 1891. 


~~ 








distinctions must be absurd. I constructed a gal- 
lery intended for those who either wished to be 
less observed, or who, for obvious reasons, would 
not like to sit down with their employers. It was 
also to receive such ingenious mechanics as had 
gained a title to be there. To this gallery a separate 
stone staircase led from the street.” It would be 
interesting to observe the effect on the Board of 
Managers of the present time if an enterprising 
member of that august assembly were to bring 
forward a proposal to reserve the gallery for the 
‘* gods,” and to construct private boxes around the 
theatre of the Royal Institution for the accommo- 
dation of ‘‘ persons of quality.” 

On the last day of March, 1800, a meeting of the 
managers was held, which is of special importance 
in the history of the Royal Institution, from the 
fact that a resolution was then arrived at, 
by which it became a society publishing trans- 
actions. A printing press was established, and 
it was resolved to publish a journal. The passing 
of this resolution must have been a foregone con- 
clusion, for we find that five days after, the first 
number of the journal appeared. At the same 
meeting a scientific committee of the council was 
formed, consisting of the names of Blagden, 
Cavendish, Farish, Gray, Hatchett, Maskelyne, 
Planta, Rennell, and Vince. The object of this 
committee was, as set forth in the minutes, ‘‘to 
examine the syllabuses of the professor of natural 
philosophy and chemistry, to the end that no false 
scientific doctrine might be taught at the Institu- 
tion, and to superintend all the new philosophical 
experiments that might be made in the house of 
this Institution.” 

From the first number of the journal we learn 
that there were at that time no fewer than 901 
members, that is to say, 248 founders and pro- 
prietors, 259 life members, 297 annual subscribers, 
and 97 ladies, 

About this time the managers decided to appoint 
no less than fourteen committees for ‘‘ specific 
investigation and improvement” in as many diffe- 
rent subjects, and to enumerate these subjects will 
show how very different was the scope of the Insti- 
tution to what it is to-day. The fourteen subjects 
were the following: (1) The making of bread, 
(2) the making of soup, (3) the design of cottages, 
(4) the construction of stoves, (5) the manufacture 
of kitchen ranges and cooking utensils, (6) the 
design of household furniture, (7) the preparation 
of food for cattle, (8) cooking on ships and distilling 
fresh from salt water at sea, (9) the principles and 
construction of limekilns, (10) the manufacture of 
compressed fuel and combustible cakes, (11) the 
principles and preparation of mortars and cements, 
(12) the design of composition houses, (13) the 
construction of useful machines of every descrip- 
tion, and (14) the refining and working of iron and 
steel and the founding of iron. Notwitstanding 
this incongruous mass of semi-scientific matter, 
suggestive of the curriculum ofan industrial school 
in connection with a building trades conference, an 
offer of a course of lectures on agricultural botany 
made by Dr. Thornton was declined by the 
managers on the ground that ‘‘as the cultivation 
of natural history and agriculture was not included 
in the original plan of the Royal Institution it was 
not expedient to accept the offer.” 

In contrast with the abcve it may be interesting 
to give here the syllabus of the lectures given by 
Dr. Garnett in the spring of the year 1800, from 
which it will be seen that that most esteemed and 
depreciated man of science had higher notions of 
the duties of such an Institution as that of which 
he was the first professor, than the haughty, ambi- 
tious and vulgar-minded patron who employed and 
snubbed him. The following is the prospectus of 
Dr. Garnett’s early lectures. 

** Morning Lectures. —On Tuesday, the 8th ‘‘ (of 
April, 1800)” the lecture will be on Charged Elec- 
trics and the Theory of the Leyden Phial, with Ex- 

eriments, On Thursday, Respiration and Animal 

teat will be continued, with the Effects of Oxygen 

on the Blood. On Saturday, Hydrogen Gas and 
the Composition of Water, Sulphurated and Phos- 
phorated Hydrogen ; and a specimen of the philo- 
sophical fireworks, with the inflammable air will be 
exhibited. 

“* Evening Lectures.—On Monday evening, the 
7th, the subject will be Spontaneous Evaporation, 
Ignition, and Inflammation, with some remarks on 
Light. On Wednesday evening, the Different 


Powers of Bodies as Conductors of Heat; and 
some Experiments with the Passage Thermometer. 
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| pis: | Indi. | | 
Name. Class. | place- — Speed.! Cost. | Where Built. | Engines. 
| ment. | Power. oy St 
a aang ' | tons | |knots £ | 
Royal Sovereign... 1st class battleship | 14,150 13,000 | 17.5 854,508 | Portsmouth Duckyard ..| Humphreys, London 
LS ees iS i | 14,150 | 13,000 (17.5 | 851,260 | Chatham ie ss s ms 
Empress of India | 5 ‘i ' 14150 | 13,000 (17.5 | 833,327 | Pembroke a wah & “s 
Royal Arthur ..! 1st class cruiser (wood | 7,700 12,000 19.15 377,230 | Portsmouth Pe | Maudslay, + 
| sheathed) | | : 
Hawke 7 1st class cruiser 7,350 | 12,000 | 19.75, 361,944 Chatham Ze Fairfield, Glasgow 
£olus .| 2ndclass cruiser (wood , 3,600 | 9,000 | 19.75, 188,352 | Devonport na . | Gawqnere, Newcastle 
sheathed) | | H 
Brilliant .-| 2ndclass cruiser (wood | 3,600 9,000 19.75 , 195,098 | Sheerness a5 | ih na 
| sheathed) | | | s | 
Apollo a 2nd class cruiser 3,400 | 9,000 | 20 185,877 | Chatham ai ~ Earle, Hull 
Endymion.. Ist class cruiser 7,350 | 12,000 (19.75 | 344,202 Earle Company, Hull ..| Hull 
Indefatigable : es a 3,600 | 9,000 | 19.76| 180,700 | London & Glasgow, Govan, London and Glasgow 
Intrepid .; 2udclass cruiser) = , 3.600 | 9,000 | 19.75 | 180,700 ” ” » | ” ” 
Iphigenia .. ee, » [gS | 3,600 | 9,000 19.75 180,700 . i sean! es » 
Rainbow .. s 55 » set! 8,600; 9,000 | 19.75) 184,644 | Palmer and Co., Jarrow . | Palmer and Co. 
Retribution re - 2% 3,600 9,000 |19.75 184,648 ‘is Sts ed ” 1 
Spartan i me ~& 3,600 9,000 | 19.75) 186, Armstrong, Elswick | Maudslay, London 
Tribune a me 3,400 9,000 20 174,144 | Thomson, Clydebank | Clydebank 
Sappho - ee 8,400 9,000 20 | 162,456 | Samuda Brothers, London Penn, London 
Scylla 5 a 3,400 | 9,000 | 20 174,105 e | ars = 
Assaye* Gunboat 735 4,500 | 19.5 54,406 | Armstrong, Elswick | — 
Totals 107,985 | 187,500 | 5,854,587 | 
shorn * For Indian Government. 


The Method of Confining Heat and applying it to 
useful Purposes with Economy.” 

The above is certainly more like the announce- 
ments we are accustomed to see emanating from 
the Royal Institution at the present day, and the 
request, printed at the end, that ‘‘ orders be given 
to coachmen to set down with their horses’ heads 
towards Grafton-street” is strangely familiar to 
the present habitués of the Royal Institution in 
Albemarle-street. 








ADDITIONS TO THE NAVY IN 1891. 

For the British Admiralty there have been 
launched this year 19 vessels aggregating 107,985 
tons, and, in their completed state, representing 
an expenditure of 5,854,587/. of national money. 
This is enormously greater than in some recent 
years. Last year the vessels launched numbered 
20, displaced 64,260 tons, and cost 3,250,0001. 
Next year we may safely predict almost as great 
a production as these two totals combined. This 
enormous expenditure is not due to any war scare, 
nor to any belligerent intentions on the part of 
our Government. It but represents the carrying 
out of the scheme embodied in the Naval Defence 
Act to bring the Navy up to that satisfactory con- 
dition according to modern ideas as compared with 
other maritime nations, which is the surest guaran- 
the of peace. We might go further and say that a sup- 
plementary scheme might be sanctioned without any 
other motive than that stated, and yet not justify 
the taunt of Jingoism, for our Navy is not all it 
should be. But our purpose is not to deal with 
efliciency—that we have frequently done lately ; it 
is rather to indicate the progress made with the 
scheme of naval defence already sanctioned. On 
this point the Admiralty are to be congratulated 
on the progress made during the year now closing. 
There has been in the past cause to complain about 
delay in completing warships. These complaints 
seem to have borne fruit and now we readily admit 
that the recent rate of production in the dockyards 
is as expeditious as that in the best managed private 
establishments. Within two years of their being 
ordered there were floated three battle-ships of 
141,150 tons, three first-class and four second-class 
cruisers, four Pandoras and two gunboats, while 
great progress has been made with other vessels. 
It is expected at Whitehall that by the autumn, 
the Royal Sovereign, the first of the battle-ships, 
will be completed, and commissioned. If this 
hope be realised the result will be undoubtedly 

ood. 

From the five Government yards during the year 
eight vessels have been launched, and these make 
up a total of 68,100 tons. Last year there was a 
corresponding number of vessels floated, but they 
did not make up one-third the tonnage. In other 
words the vessels launched this year will, when 
completed, be worth 3,847,6001., whereas those 
floated last year stand in the Admiralty books at 
1,231,0007. These figures combined—amounting to 
over 5 millions—show the value of work launched 
from the Government yards in connection with the 
new programme. We have incidentally enumerated 





the types to which the sixteen vessels belong. 
Those launched this year include the three battle- 
ships, two first-class cruisers, and three second-class 
cruisers. From private yards there were launched 
for the Government this year 11 vessels totalling 
39,885 tons, and valued at over 2 millions sterling, 
against 12 vessels of 41,740 tons in 1890. In the 
latter year there was included the cruiser Blenheim, 
of 9000 tons, the last of the vessels belonging to 
what may be termed the old programme. Excluding 
it we find that of the new programme, private firms 
have in the two years completed work, representing 
3,590,0001., which, added to the value of vessels 
launched in the Royal yards, shows that vessels 
worth about 8? millions sterling have been launched. 
The vessels launched from the private yard in- 
cluded a first-class cruiser, built by the Earle Com- 
pany, Hull, the remainder being second-class 








Production of British Warships 1889-1891. 






































1891. 1890 | 1889, 
ee —_—— | sens 
= a a | | 3 
y ati il |) ake RS a 
$) 5 |) s |8\ 5 
> > |e |>] & 
Government Yards. | | 
Chatham... ve .| 3 | 24,900 1 3,400, 6 | 12,675 
Portsmouth .. .| 2 | 21,850 1 2,675, 4 | 11,200 
Pembroke .| 1] 14,150 | 1 | 2,575] 6 | 6,380 
Sheerness 1 3,600 2 1,470, 3 | 3,555 
Devonport | 1{ 3,600 | 3 {1200' 3 | 2,345 
8 | 68,100 | 8 |22,520) 22 |36,155 
Private Yards. , 
London and Glasgow Com. | 
pany o ‘a ..| 3/|10,800 | — —}—-| — 
Earle Company, Hull 1 7,350 | — — | —-|—- 
Palmer, Jarrow... -| 2] 7,200; 12 3,600 — _ 
Samuda, London 2/ 6,800 | — —- |-— Lis 
Armstrong, Elswick 2) 4,335 8 6,910 56 | 9,196 
Tnomson, Clydebank 1 | 3,400 2 | 6,800, 2 | 6,150 
Barrow ‘a aa — _ 8 {10,200 —|; — 
Thames Iron Company — _ 1 9,000 — | _ 
Messrs. Stephenson _ _— 8,400 — | — 
Other firms .. : —| — 1 — 2} 1,610 
Total private yards —../ 11 | 39,885 | 12 |41,740, 9 |15,955 
Total all yards .| 19 |107,985 | 20 64,260, $1 |52,110 











Total in 1888—17 vessels, 34,550 tons. 


cruisers, with one exception—a gunboat. In a 
Table accompanying this article we have given the 
leading dimensions of the vessels and the names of 
the establishments where they were built, and 
where the engines were constructed, so that it is not 
necessary to enter into details. Besides, on the occa- 
sion of the launch, by the Queen, of the battle-ship 
Royal Sovereign and the first-class cruiser Royal 
Arthur,* we illustrated and described these vessels 
at length. We hope soon to deal with the Edgar, 
the first of the latter class completed and tried. 
Recently we also described the Thetis, one of the 
secon4-class cruisers.t All the vessels of these re- 
spective classes are similar in design. The difference 
between the Royal Arthur and the Hawke is due to 
the former being wood-sheathed, so that she will not 





* See ENGINEERING, vol. li., pages 251 and 28?. 
+ See ENcInrerine, 475 ante. 
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require to be frequently docked for hull cleaning. 
This will enable her to defend distant parts where 
graving docks are not available. Several of the 
class are being wood-sheathed. This also explains 
the difference between several of the second-class 
cruisers, those of 3600 tons displacement being 
wood-sheathed. The Table on the preceding page 
gives the number and tonnage of vessels launched 
from the separate establishments. 

It may not be uninteresting if we indicate the 
extent of progress made with the vessels ordered 
under the Naval Defence Act. There were in all 
70 vessels, 32 to be built by contract, the cost 
being estimated at 10 millions sterling. This sum 
will not be exceeded. The remaining 38 were 
ordered from the dockyards at an estimated cost of 
113 millions sterling, but while there is a saving of 
about 313,000/. on the armament the hulls, boilers, 
and machinery will cost 920,000/. more, due to im- 
provements in design of second-class battle-ships, 
and of the boilers. The boilers of all vessels will 
have separate combustion chambers, instead of 
through and through fireboxes, which have proved 
so disastrous in several vessels. There will, there- 
fore, be a net increase of 607,000/. on the estimated 
total, so that for the 70 vessels, which aggregate 
316,000 tons, the cost may be put at 22 millions 
sterling. As we have already pointed out, 38 of the 
vessels have been launched, the aggregate tonnage 
being 161,245 tons, and the cost about 8? millions 
sterling. Nearly all the other vessels are well ad- 
vanced. Ina Table appended figures are given to 
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show how the work stands. The gunboats are not 
included, as there is no doubt of their being com- 
pleted in time. The last of these, five in number, 
were given out to contract this year, orders for 
three going to Barrow and for two to Messrs. 
Laird, Birkenhead. Work has not been pushed 
forward in connection with the gunboats, as in some 
cases the amount voted to some of the dockyards 
was exceeded before the end of the year. The 
four cruisers of the Pandora type were launched 
last year and have since been tried and have been, 
or are ready to be, commissioned. Of the second- 
class cruisers 17 were ordered from private firms, 
all have been launched, and the majority of them 
have completed their speed trials with satisfactory 
results in all cases. Of the 13 ordered from the 
dockyards, five have been launched, and there are 
eight still in hand. Of the first-class cruisers one 
—the Edgar—was launched a year ago, and has 
been tried with most satisfactory results, the power 
developed exceeding the guaranteee by nearly 1000 
J.H.P. and the speed by nearly two knots. The 
engines were by the Fairfield Company. Twoother 
cruisers have since been launched, so that only one 
now remains in the dockyard at Portsmouth. The 
building of five first-class cruisers was intrusted to 
private firms. Messrs. Earle have launched one 
of their two cruisers ; the other, the St. George, is 
in an advanced state. Messrs. Napier, at Glasgow, 
will launch the Gibraltar in a month or two, while 
the Thames Iron Company have made good pro- 
gress with the Grafton and Theseus. The second- 
class battle-ships have been laid down, one at Ports- 
mouth and the otherat Chatham. Of the first-class 
battle-ships four were ordered from the dockyards, 
and three have been launched. Messrs. Thomson, 
Clydebank, hope to launch the Ramillies in the 
spring. Messrs. Palmer intend launching the 
Resolution in April or May next, and considerable 
progress has also been made with the Revenge. 
Messrs. Laird are building the fourth. 

At Portsmouth there is building a second-class 
battleship of 10,500 tons, a first-class and a second- 
class cruiser ; at Pembroke, a battleship, and two 
second-class cruisers; at Chatham a second-class 
battleship and a second-class wood-sheathed cruiser; 
at Devonport two second-class cruisers; and at 
Sheerness a second-class cruiser and a number of 
torpedo gunboats. Indeed each yard has one or 
two gunboats. In several cases the engines are 





also to be constructed at the Royal establishments, 
in continuation of a policy inaugurated a year or 
two ago. The success in speed and power trial of 
all the vessels of the new programme yet tried is 
most satisfactory in view of the many failures in 
vessels previously ordered, and which failures were 
crowned by the performance of the Blake.* 

While much of the credit of the success is due to 
the designers and builders of the machinery, part 
may be credited to the work of the Committee ap- 

ointed last year to inspect designs of engines and 
adios. This Committee composed of the engi- 
neer-in-chief and three inspectors of machinery of 
the dockyards, has now been made permanent, 
but in arriving at this decision the Admiralty ex- 
pressed their full confidence in the engineer-in- 
chief who has discharged his exceptionally onerous 
duties with ability and discretion. It is believed 
that the establishment of such a Committee will 
not only insure the necessary combination of theory 
and experience, but will be a guarantee that 
changes of importance will not be adopted without 
full discussion and adequate experiment. 








NOTES. 


CLEANING Buripines BY Sanp Buast. 

THE extent of this application of the sand blast 
seems to be feasible of reaching far beyond the 
uses contemplated by the inventor. One of 
the later applications is the cleaning of the 
marble front of the Government Assay Build- 
ing in New York. <A pump on the ground 
forces a blast of air at a pressure of 4 0z. to the 
square inch through a system of flexible pipes 
reaching to the staging which covers the front of 
the building. The tine sand used for the purpose 
is drawn through a flexible pipe leading from 
buckets placed on the staging in any convenient 
position. The men hold the blast nozzles about 
3 ft. from the front of the building, and the stream 
of sand carried on by the air blast strikes the stone, 
removing about 4 in. from its face. A cloth 
screen placed in front of the staging serves to 
collect much of the sand, which can be used over 
again, and also prevents any annoyance to passers- 
by. By this process 1 square foot of stone is 
cleaned in ten minutes, and the rapidity of the 
process can be readily increased by the use of a 
higher pressure, which, however, has not yet been 
considered advisable. The method has been found 
to possess many advantages over the use of acid for 
this purpose. Another, though an older, application 
of the sand blast is for the whitening of the outside 
of incandescent lamp bulbs, and decorative effects 
are very often introduced by fastening letters or 
ornaments upon the outside—such decoration being 
especially applicable to hotels and public places, 
where each lamp may bear the name of the estab- 
lishment. 


Tue Form or Suir’s Hutts. 

In his presidential address to the Junior Engineer- 
ing Society, Sir E. J. Reed raised the question of 
the best form of a ship’s hull. As is well known, 
he is not a believer in a form of least resistance. 
Toillustrate his views heconsidered the case of a per- 
fectly calm sea, any portion of which can be instanta- 
neously frozen solid. Making use of this supposed 
power an ice ship of the form of least resistance is 
obtained. This ship is supposed to have an ice 
skin 1 in. thick, and carries a cargo of water. The 
expansion of the ice in freezing is neglected, and 
hence the solidification of its shell has not changed 
in any way the conditions of equilibrium. Now by 
hypothesis we have here a ship of perfect form for 
the speed at which it is intended to run and cap- 
able of carrying a given cargo. If, however, the 
shell of ice is converted into one of steel, and the 
same cargo has to be carried, it is evident that 
he displacement must be increased, which leads to 
a shortening and broadening of the boat, and a 
departure from the theoretical form of least resist- 


ance. Hence the proper form for a ship depends, 


on the average weight of the materials of which it 
is built. The old view of a best form led to the 
construction of long and fine warships, the offensive 
and defensive powers of which were no greater than 
those of a short vessel of the same speed and 
costing very much less. In reference toa number 
of the new cruisers Sir Edward suggests that they 
have too fine lines forward and are not sufliciently 
fine aft. Great fineness forward weakens them 





* See ENGINEERING, page 603 ante. 





when used as rams, whilst if they were given a 
finer run the screw would work in more undis- 
turbed water, and hence more efliciently. To 
throughly test this view, Sir E. J. Reed suggests 
that careful experiments should be made. 


Tue Institute oF MarinE ENGINEERS. 


The Institute of Marine Engineers, an organisa- 
tion which had its beginning in a meeting convened 
by Mr. Jas. Adamson, held at Stratford in Febru- 
ary, 1889, is prospering as it deserves todo. The 
primary idea is to improve the status of the sea- 
going engineer, and, encouraged by the superin- 
tendents, the engineering statis of nearly all the 
important lines trading from English ports have 
become associated with the Institute. The original 
membership of 30 attending the first meeting has 
grown to 550. The president for the current year 
is Dr. Peter Denny, and under his régime ma- 
terial progress has been made. At the annual 
conversazione held in Stratford Town Buildings on 
Friday last, Mr. G. W. Manuel, who presided in 
the absence of Dr. Denny, was able to indicate the 
extent of this progress. In the first place the 
Institute is about to enter into occupancy of a 
building of its own at Stratford, which was chosen 
because it is contiguous to the docks and favoured 
as a residential district by engineers. The 
Institute building will have a lecture-hall, library, 
museum, class-rooms, reading-room, and recrea- 
tion-rooms. At present the Institute meets fort- 
nightly, and papers are read, and these, with dis- 
cussions, are printed and forwarded to the members 
in all parts. Classes are to be started to prepare 
the students for the Board of Trade examinations. 
The library already includes 400 volumes, and we 
think we are not wrong in stating that contribu- 
tions either to the library, museum, or to the funds 
of the Institute would be welcomed by the execu- 
tive. Dr. Denny has presented 250/. to found a 
gold medal for the best paper of each session. Sir 
William Thomson has been nominated for the 
presidentship and has accepted the position. With 
such a satisfactory report it may readily be assumed 
that the conversazione wasa success. There were 
several exhibits, including working telephones, 
phonograph, &c., and many beautiful specimens of 
the photographer’s art as applied to marine subjects, 
by Adamson, of Rothesay, and others. 


Tue Heatine oF Rartway CARRIAGES. 


A subject which sooner or later must have the 
consideration of our railway companies is that of 
heating the carriages in a more efficient manner 
than by the antiquated system of foot warming 

ans still adopted on most of the British railways. 

everal schemes have been tried ; but the railway 
companies seem slow to recognise the desirability 
of animprovement. The American Consolidated 
Car-Heating Company, whose system of car heating 
is largely in use in America, encouraged possibly 
by the recent extended use of the American cars on 
British railways, intend to invite some of the com- 
panies here to practically test their system on rail- 
way trains. It is known as the Commingler 
Storage System, in which steam from the engine 
is employed to heat and force water into circulation 
in iron piping throughout the carriages, the water 
being raised by means of the injected steam tosuch 
temperature as may be required by the weather. 
In cases where it is preferred not to employ steam 
from the engine, the company have an alternative 
scheme usually adopted for street cars, and known 
as the fireproof water-heater. In this case warm 
water is circulated within pipes in the compart- 
ments of a carriage. This heater is constructed 
somewhat upon the ‘‘ Baker” water heater prin- 
ciple, but it is claimed for it that it is much more 
effective and economical in the consumption of fuel. 
The heater is but 104 in. in diameter, and 32 in. 
high. When steam is used to heat the carriages, a 
special automatic regulator is placed upon the pipe 
leading from the engine dome, and this regulator 
allows but 10 lb. or 15 lb. pressure to be delivered 
into a 1} in. steam pipe under the train, and from 
it to the heating pipes within the carriages. The 
joints between carriages is made by the Sewall steam 
coupler, having a straight steam passage, butting 
faces, and automatically uncoupling. The motion 
between carriages is thus taken up by means of 
steam proof hose in a method similar to that em- 
ployed in various air-brake couplers. The tempera- 
ture within the carriages is regulated by a single 
specially made dial-cock, the dial being graduated 
to indicate quantity of steam. Steam can be en- 
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tirely turned off any carriage or any compartment 
when desired. 
Cement Mortars. 

In a recent article in the Revue du Genie Mili- 
taire, M. R. Feret remarks that in making cement 
mortar the sand is usually measured whilst the 
cement is weighed. This plan has many advan- 
tages in practice, as the cement is received in 
bags or barrels ready weighed, whilst it would be 
difticult to weigh the sand. Nevertheless, the 
amount of sand determined in this way is some- 
what variable, as it will be more if measured in a 
small number of large measures, than in a greater 
number of smaller ones. Moreover, the quantity 
contained in a given measure varies with the 
dampness of the sand. If but slightly damp, the 
amount of sand ina measure will be decreased, as 
much as 20 per cent. in cases, when compared 
with the same sand measured dry. If, however, 
the sand is still further wetted, the reverse takes 
place, and the measure even contains still more sand 
than if measured dry, as the water brings about a 
compacting of the particles. The voids in a mass 
of sand vary with the regularity of the sizes of the 
grains. Were these perfectly uniform the voids in a 
mass of coarse sand would be of exactly the same 
volume as in a similar mass of fine sand; but as 
in practice the grains never are uniform, each 
particular sand has a certain percentage of voids 
peculiar to itself which one cannot do more than 
fill, no matter how large a proportion of cement is 
added in making the mortar. From the fact that 
natural sands are not uniform, it follows that the 
many researches on the influence of the size of 
grain on the strength of a mortar, have little prac- 
tical bearing, as in such experiments the size of the 
grains is carefully calibrated by only using such as 
pass through one particular mesh and are arrested 
by a second finer mesh. The grains are thus 
rendered uniform in size and no longer correspond 
to natural sands. ‘To further investigate the sub- 
ject M. Feret has prepared artificial sands out of 
crushed quartzite. The sand as received from the 
crusher was graded into three degrees of fineness. 
The first consisted of such grains as would pass 
through a sieve containing four meshes to the 
square centimetre, and were retained on a sieve of 
36 meshes per square centimetre. The second 
consisted of grains passing through a sieve of 36 
meshes per square centimetre and retained in 
one of a much finer mesh, whilst the third con- 
sisted of the grains passing this last sieve. Mea- 
sured dry, each of these samples had practically 
the same specific weight, No. 2 being slightly the 
lightest. Mixed in various proportions it was 
found the mixture having the highest specific 
weight was one consisting of six parts of the first 
sand and four of the third. This weighed 1686 
kilogrammes per cubic metre, or 30 per cent. more 
than No, 2. 


Tue Junior Encinrertnc Socrety.—On Tuesday 
evening, 8th inst., the members of this Society visited 
the Albion Works of the British Gas Engine and Engi- 
neering Company at Gospel Oak, where is manufactured 
the ‘‘Cycle” gas engine. Its inventor, Mr. James 
Atkinson, demonstrated by aid of models and diagrams 
the principle of its construction, and showed how it had 
been developed from the ‘‘ Differential” engine. Com- 
yaring it with the *‘ Otto,” two important points of dif- 
| seemed were shown toexist, viz., that by the introduc- 
tion between the piston and crank of an ingenious link 
motion, the crankshaft receives an impulse for every 
revolution instead of one for every two, and that the whole 
of the products of combustion are expelled from the 
cylinder after each ignition. Several of the engines 
were seen at work, including a 2 nominal horse-power 
driving a dynamo for lighting purposes sed a 6 
horse-power engine under dynamometric brake test. 
The facility with which the starting could be accom- 
plished was shown, and on the engines in course of con- 
struction and erection, the features of interest in their 
manufacture were pointed out. There were also exhi- 
bited and examined some specimens of the feed-water 
heater which is likewise produced at the Albion Works, 
and the action of its various parts were explained to the 
members. They were then conducted to Mr. J. C. Smith’s 
carpet-beating works, the power for which is supplied by 
five Atkinson gas engines : two 4 horse-power “‘ Differen- 
tial” and two 4: horse-power and one 6 horse-power 
**Cycle.” The machines consist of long closed wooden 
cases in which rotate beaters of chain and india-rubber 
thongs mounted on the shaft which passes through them. 
The carpet is admitted through a slit in front, the action 
of the beaters drawing it in, while it is held by hand 
from going too far. Springs are fitted to the front rds 
on which the carpet enters, and are found to be of ad- 
vantage in working. The dust is drawn off from the 
bottom of the machines and is discharged by fans situated 
in an adjoining house. 





* See ENGINEERING, vol, li., page 611, 





SPORTON’S REGISTERING WATER METER. 


THE importance of the registering water meter in 
checking waste in the water supply of houses is now 
universally recognised, and an immense saving has 
been effected in many towns, notably Bradford and 
Liverpool, by its adoption. In view of this Messrs. 
Henry Sporton and Co., of the Glen Works, 
Chase Side, Enfield, have recently added a regis- 
tering apparatus to their well-known rotary water 
meter. Our engraving, Fig. 1, shows the complete 
eepentinn, whilst Fig. 2 shows the kind of diagram 
obtained. The section shows the ordinary rotary 
meter, manufactured by Messrs. Sporton and Co. 
It consists of a fanwheel of rolled phosphor-bronze, 
fixed to a vertical spindle, carrying at its upper 
end a worm, gearing into a wormwheel, which 
actuates the dials of the indicator in the ordinary 
way. The water being admitted below the fan, 
supports the weight of both fan and spindle, and 
renders the friction of the pivots insignificant, so that 
even small quantities of water are registered with accu- 
racy. ‘To convert this meter into a recording one 
Messrs. Sporton and Co. have added a bracket D, which 
passes over the upper part of the meter and is clamped 
in position by a set screw E. On the right of this 
bracket is fixed an accurate English-made timepiece N, 
to one of the arbors of which is fitted a barrel, to 
which is attached a cord passing over two pulleys, as 
shown, and supporting a drum. This drum is gra- 
dually lowered as time goes on by the clock, reaching 
the full extent of its fall in twenty-four hours. To 
obtainadiagram of the quantity of water passingthrough 
the meter, one of the index wheel spindles, say that 
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for the 10,000 gallon wheel, is prolonged through the 
cover of the indicator, and an arm G attached to its 
upper end as shown. This arm rotates with the index 
wheel, and carries at its upper extremity a pencil 
which travels round the drum, and draws on it, as it 
travels downward, a curve of flow through the meter. 
Fig. 2 shows one of these diagrams after removal from 
the drum. It will be seen that the diagram is divided 
up by horizontal and vertical lines. The horizontal 
lines denote hours, and each of the vertical ones 200 
gallons, whilst the pencil mark is denoted by the 
heavy inclined line. Thus starting at noon, it 
appears from the diagram about 20,000 gallons were 
registered up to 1 o’clock. After that hour the con- 
sumption diminishes, and at 3 p.m. the water wasshut 
off from the district, and a vertical line traced up to 
5.30, when the water was turned on again. The con- 
sumption was now pretty regular for about three hours, 
but gradually diminishing up till 10 p.m., after which 
it remains constant at about 2000 gallons an hour up 
to 6 a.m., when the rate of consumption again increases. 
The consumption between midnight and 6 a.m. is, of 
course, almost all waste, and shows that the house 
fittings in the district from which the diagram was 
taken require examination. 








Gas AT Paris.—The revenue collected in the first ten 
months of this year by the Parisian Company for Light- 
ing and Heating by Gas was 2,427,188/., as compared 
with 2,397,230. in the corresponding period of 1890, 
showing an increase of 29,958/. this year, or 1.25 per 
cent, 
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MARSHALL AND WIGRAM’S BALANCED SLIDE VALVE. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., LTD , ENGINEERS, LEEDS. 
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In connection with the recent Show of the Smithfield 
Club, at the Agricultural Hall, Islington, we called 
attention to the balanced slide valves invented by 
Messrs. Marshall and Wigram, and applied by Messrs. 
John Fowler and Co., Limited, of Leeds, to many large 
engines working with pressures exceeding 80 lb. per 
square inch. We now publish a section through a 
slide valve, with an expansion valve behind it, fitted 
with a balancing ring. 

The balancing is done on the back of the expansion 
valve, on which is cast a flat plate A; against this 
plate work two concentric rings B B of a suitable sec- 
tion, one within the other, which rings are pressed 
against this back plate by a spring coil C of special 
construction, forming a steam-tight joint. 

The circular rings are carried in a suitable recess D, 
formed in the steam chest cover, and ready means of 
adjustment are afforded by set screws E, and spiral 
springs F accessible from the outside. 

The balanced rings B B are made in such a manner 
that in addition to being pressed against the plate A, 
they are forced by the spring coil C against the walls of 
the recess D in the steam chest cover, thus forming a 
steam-tight joint inwardly and outwardly. <A cock is 
peace for draining away from the rings and re- 
cesses the condensed water that must necessarily weep 
through, so that no corrosion takes place. A small 
steam pipe G is connected to any convenient position 
on the stop valve chamber, for the purpose of holding 
the valves up to their faces, which is sometimes neces- 
sary when starting the engine. 

The balancing of the main valve is so arranged that 
when the engine is working under the heaviest condi- 
tions, with exhaust upward pressure on the inside of 
the exhaust cavity in this valve at its maximum, the 
resultant pressure is only such as to keep the valve 
from lifting from the port face. As a proof of the 
efficiency of this gear we are informed that the valve 
faces when taken out for inspection have a mirror-like 
appearance, showing that the pressure on the back has 
been greatly reduced. 








THE TREMPER AUTOMATIC EXPANSION 
APPARATUS. 

Tur Tremper automatic expansion apparatus is so 
simple that the illustration scarcely needs explanation. 
It is fixed on the outside of the steam chest, which of 
course must have its clearance spaces reduced to the 
smallest possible amount. The slotted lever at the 
back is driven by a rod connected to some part of the 
engine giving motion to the slide valve. At each 
motion, whether backwards or forward, it raises 
the valve by means of one of the pawls engaging 
with a catch on the catch-block. The valve spindle 
is carried upwards until the pawl is tripped by 
the V-edged block on the governor spindle. This 
blocks rises and falls according to the speed 
of the engine, and so adjusts the period during 
which the valve is open, to the requirements of the 
work. The fall of the valve is accelerated by springs, 
while the shock of its closing is prevented by the use 
of the dash-pot seen is the front of the illustration. 

The apparatus can be used at speeds up to 160 re- 


volutions per minute, and the number of revolutions 
can be varied within 20 per cent. by altering the posi- 
tion of the balance weight on the lever. It is con- 
structed in eleven sizes, varying from ljin. in diameter 





of steam pipe to 14in. The maker is Mr. Gustav 
Maack, of Cologne-Ehrenfeld, Germany, and the 
London agent Mr. T. W. Baker, 25, Wormwood 
street, E.C. 





SwepisH AncHors.—The Siderfors Bruk, in Sweden, 
has recently manufactured several large cast-steel anchors, 
which have been tested at the Iron Office, in Stockholm, 
under the superintendence of Lloyd’s agent. They are 
the first made in Sweden, and proved thoroughly satis- 
factory. The Swedish steel and iron works seem to 
show more and more enterprise. 








INDUSTRIAL NOTES. 

Tue prospects for labour for the incoming year do 
not brighten as we near the close of the present year, 
1891. The demand for labour has lessened, overtime 
has in many cases ceased where for a long time past it 
was systematically worked, and where it has not ceased 
altogether it has very much decreased, by the exercise 
of no virtue on either side. The list of unemployed is 
extending in nearly all trades, and present contracts 
are being completed without a sufficient weight of new 
orders to replace them. Then there are complaints of 
the cost of labour and materials, and indications are not 
uncommon of either a further slackening off in produc- 
tion or a reduction in wages, so as to encourage manu- 
facturers to increase their stocks, It does not appear 
that either fuel or materials will be very much reduced 
at present, notwithstanding which the prices of manu- 
factured articles are undoubtedly tending lower and 
lower. This is just the time wo prudent and con- 
ciliatory action is needed on all sides in order to avert, 
or at least to minimise, what invariably happens, 
namely, strikes in a falling market. Disputes at such 
a time only hasten that which all would wish to see 
averted, depression in trade. In all our great indus- 
tries there is a quietening down, and what is worse, 
there is a want of confidence in the near future which 
may create the very symptoms all desire to avoid. 
The tide is turning and ebbing very slowly at present, 
but the ebb may be increased in volume by any un- 
toward incident. There does not appear to be any 
real danger so far, but haste may initiate it. 





The December report of the Amalgamated Society 
of Engineers states that the total number of members 
was 70,865, of whom 2029 were on donation benefit, 
1732 on sick benefit, and 2006 in receipt of superannua- 
tion allowance. The total cost for those three benefits 
was 2908/, 12s., or 11d. per member per week. Inas- 
much as this does not include funerals, strike pay, 
accident allowance, and management expenses, the 
total expenditure must now exceed the contributions of 
the members, Disputes are rather more numerous than 
they have been for some time past, for 987/. 11s. were 
spent upon them during the past month, besides the out- 
of-work allowance. Disputes exist in connection with 
twenty-seven branches in England and Ireland, six of 
which are in Lancashire, four in Yorkshire, and two 
in Cheshire. The 53 hours per week are now recog- 
nised by the employers in fifty-four great centres of 
the engineering trades. The report gives the terms of 
agreement respecting overtime, entered into by the 
employers and the sectional societies of the north- 
east coast of England, the particulars of which were 
given at the time in Industrial Notes. ‘The society 
has compiled a tabulated statement of the rates of 
wages, hours worked, and conditions of labour under 
which members of the society are at present employed 
in the United Kingdom, its use being restricted to the 
officers of the union. Very strict instructions are 
issued as regards the information to be supplied for 
ae yearly report, the preparation of which has already 

egun. 





The December report of the Ironfounders’ Society 
states that the total number of members is 15,200; of 
these 1924 were on the funds, namely, 863 on donation, 
378 on sick benefit, 554 on superannuation allowance, 
on strike 13, on other benefits 116. The increase over 
last month is only 22, of whom 12 additional are on 
strike. The number on the funds in November of this 
year was the largest since 1887 for thesame month, 
but the membership is greater than in 1887 by about 
3500 members. The total cost of all benefits was 635/., 
or 104d. per member, exclusive of funerals, accidents, 
strike pay,and management. The report refers to the 
slow, steady, and continuous decline in trade, especially 
in connection with the iron and steel industries, but 
the figures given as regards the ironfounding trade do 
not indicate any serious slackening off as yet. The 
number of places where trade was good to dull is given 
as 88, against 92 last month, but whereas 11,624 mem- 
bers were working in the 92 places last month, 11,532 
were working at the 88 this month. On the other 
hand, 29 places are given where trade was very slack 
to very bad, employing 3668 members, against 25 
places, employing 3540 men, last month. Again, trade 
was stated to be very bad in 9 places last month, 
and in only 6 places this month; in the 9 places 
last month 885 were employed ; in the 6 places this 
month only 534. So far, the indications are not, in 
any degree, unsatisfactory in this case. 





The engineering industries of Lancashire remain in 
much the same condition as for some time past, but 
the outlook is less and less encouraging. In some 
special departments well-known firms are kept well 
employed with the work on hand, but fresh orders are 
what are termed of a hand-to-mouth character. There 
is an almost total absence of any considerable weight 
of work in prospect for the future. As regards the 
more general work in the engineering branches there is 
a decided tendency to slacken down, though the dis- 
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charges are inconsiderable up to the present. The 
increasing keenness of competition to secure new 
work is an unfailing sign of decreasing trade, and this 
sign is manifest in the several branches of engineering. 
The iron trade generally is in an unsatisfactory condi- 
tion; very little business is being done, and to secure 
a sellers have been offering at extremely 
ow figures. Operations generally seem to be retarded 
by a feeling of distrust as to the future. In the 
finished iron trade the business done is small, orders 
being accepted under the recent quotations. Steel 
plates are not in such good request, the best boiler- 

lates being at a lower figure. Makers of pig iron 
old out for past rates, but merchants quote lower to 
get orders, There are no very serious disputes in any 
of these branches of trade, but several small disputes 
have arisen, often the precursors of strikes on a larger 
scale. 


In the Sheffield and Rotherham district the condi- 
tion of trade is variable, according to its character. 
The large orders on hand for railway material keep 
the furnaces producing Bessemer and Siemens steel well 
employed, and will do so for some time to come. The 
manufacturers of these two classes of steel have, by a 
= understanding among themselves, managed to 

eep up prices during the last six months, so that the 
general results of the year’s working will not be un- 
satisfactory. The heavier branches of trade have not 
fallen off as was expected, oe the weight of new 
work is not encouraging for the new year. Firms 
having a Continental and American connection are 
getting good orders, notwithstanding the tariff diffi- 
culty. Crucible steel isin good demand for America, 
the stocks accumulated in anticipation of the new 
tariff being exhausted. In the cutlery trade the de- 
mand for table and pocket knives has fallen off to such 
an extent that some of the larger establishments have 
had to work short time, as they refuse to stock at the 
present rates of wages. In the silver and plated trades 
work is busy, but some houses have more work than 
they can get through, while others are complaining. 
The lighter local joes. are generally busy, though there 
is some talk of depression. Moulders are better em- 
ployed, but some forgers are out of work, a rare | 
at this season of the year. The razor trade is wel 
employed generally. The question of a reduction in 
wages is being mooted in some branches, or a reduc- 
tion in the price of material and fuel; the latter is not 
very probable, any attempt at the former will most 
likely be resisted. 


In the Cleveland district signs of depression reappear. 
The pig-iron market has been quiet, but some con- 
sumers have been obliged to purchase for present neces- 
sities, because they could hold out no longer. Most 
are, however, covered up to the end of the year. The 
fuel question is exercising many of the makers, for 
— prices are high, while the probability of a re- 

uction is so remote as to cause hesitation both ways. 
There is considerable dulness in the finished iron 
trade, except where manufacturers have orders for 
shipbuilding material, either iron or steel, in which 
cases they are fairly busy. In other classes of work 
there is not much offering of any weight. The warrant 
question is again exercising the minds of makers and 
merchants. The Eston Steel Works continue working 
steadily, additional men being put on from time to 
time. Considerable changes are being effected at the 
works, as regards the sub-contracting system, which 
had often led to disputes formerly. The miners in the 
district are taking steps to abolish overtime, or at 
least to check it and regulate it. Most of these iron- 
stone miners have for some time been working short 
time, while a few comparatively work overtime. The 
diversity in the sliding scale arrangement in the North 
of England and the Midlands is seen in the fact that 
while in the Midlands the selling price has advanced 
4s. per ton, in the North the average shows a reduc- 
tion of 1s. 1d. per ton, There is some talk of a possible 
amalgamation, or of an arrangement which will obviate 
the difference in the rates, and get rid of the discon- 
tent which often arises in consequence. 





There are indications of a pending struggle of con- 
siderable magnitude in connection with the shipping 
trades early in the coming year. The Shipping Federa- 
tion and the National Sailors and Firemen’s Union 
have never approached each other in a friendly attitude, 
and the recent evidence given before the Royal Com- 
mission on Labour has not tended to promote friendly 
relations, but the contrary. The shipowners, it 
appears, are determined to introduce what the men 
call the ‘‘ parchment note,” preference being given to 
those who accept the ‘“‘note.” The union, it is said, 
are equally determined to resist the introduction of the 
‘* note,” as its success would endanger the very cxist- 
ence of the union. The struggle seems to be inevit- 
able. The union cannot be said to be in a condition to 
encounter a battle all along its lines, either as regards 
membership or finances. The wreckage of the union 


would mean the postponement of further beneficent 
legislation. 








A further indication of a willingness to try an eight 
hours day has been furnished at Sunderland. Mr. 
William Allan, of the Scotia Engine Works, proposed 
to give his workmen the eight hours day upon their 
agreeing to accept a reduction of 5 per cent. in wages. 
The proposal was received by the men with unanimity. 
It was subsequently ratified by a large and important 
meeting of the members of the Amalgamated Society 
of Engineers, held in Sunderland on Saturday night 
last. The new arrangement as to hours and rates of 
wages comes into force at the beginning of the new 
year. 





The last meeting of the Midland Wages Board 
affords another piece of evidence in favour of cordial 
relations between the workpeople and their employers. 
As reported last week, the average increase in prices 
did not reach a point to confer a rise in wages, although 
it approximated to it. The men, on the other hand, 
expected a rise of 24 per cent. The representatives of 
the operatives on the Board did their best to obtain a 
concession, but the report of the accountant was 
against them. After a full and fair discussion the 
present rates were adhered to for the current two 
months. Probably some further arrangement will be 
made to assimilate the scales of the North of England 
and the Midlands at no distant date. 


Another of those unfortunate disputes between one 
society and another exists on the north-east coast ; on 
this occasion it is between the engineers and the 
plumbers. Such disputes injure employers without 
reason, as they are not parties to them, and they 
injure the workmen involved and often embitter 
labour struggles. These disputes are now more rife 
on the north-east coast than anywhere else. London 
once had an unenviable notoriety for these. 





Great efforts are being made to resuscitate the 
Dockers’ Union in various districts where it is acknow- 
ledged that the members have dwindled away. Meet- 
ings early in the morning and late at night are being 
held to bring the men into line again. At Tilbury, 
according to the dockers’ paper, the majority left the 
union, but it is asserted that the men are joining again. 
At the London and St. Katherine Docks efforts are 
being made to reorganise, always to reorganise. 


Recent appearances in the South Wales coal trade 
rather seemed to point to a stubborn struggle at the 
beginning of the new year. Both sides have com- 
plained of the sliding scale; the men say it has given 
too little, the employers assert that it has given too 
much. Unfortunately a portion of the men have been 
more or less averse to the scale for some time, but the 
union as a whole has supported it. The basis of the 
scale, and the methods of rising and falling according 
to the price of coal, may not be perfect; this is a 
matter which could be amended and improved, if 
found defective. But some such arrangement has a 
steadying effect upon the rates of wages, and often 
helps to prevent violent irregularities in employment. 
These facts were fully recognised by the voting at the 
recent conference at Aberdare, when 78,767 men were 
represented ; of these 64,142 voting in favour of giving 
full powers unconditionally to their representatives to 
enter into another arrangement for the regulation of 
wages, while 13,125 voted in favour of conditional 
powers, there being 1500 neutral. The fact of full 
powers being given to the miners’ representatives 
lessens the probability of a conflict, but does not wholly 
remove the danger. The postponement of the proposal 
to restrict the output, by 109 delegates to 48 against, 
also helps towards securing peace. The attitude of the 
Miners’ Federation of Great Britain is averse to any 
reductions in wages on any pretence whatsoever, and 
the executive urged resistance to any proposed reduc- 
tion. The first meetings of the joint committee point 
to a solution of the difficulty. 

The strike of miners at Pendlebury is not yet settled. 
There were prospects of a settlement, but it seems that 
the breach has rather widened. The miners assert that 
the difference is very slight, but if a general strike 
takes place they will not go in until the cost of pack- 
ing is removed from the shoulders of the miners at all 
the pits of the firm. The federation will support the 
men on strike by an allowance of 14s. per week, and 
ls. 6d. per week for each child. 

The strike at Malago pit, near Bristol, continues, 
there being no indication of a settlement. In view of 
this fact strike pay has been increased by 5s. per 
week per man. The allowance now is 15s. per week 
per man, 2s. 6d. for boys, and 1s, 2d. per week per 
child, or about 20s. per week for each family affected 
by the strike in the district. 

The Durham coalowners are seeking for a reduction 
of 5 per cent. in the wages of the miners; they say 
that it ought to be 10 per cent., but 5 per cent. is the 
least that they can accept. The men, on the other 
hand, seek anadvance. The whole question is relegated 
to the districts. 

In Derbyshire the men are seeking an advance, 





notices having been tendered at some collieries for the 
new list. The engine-drivers and stokers are taking a 
similar course in some of the districts. 

In Nottinghamshire new price lists have been agreed 
to in some cases without a strike, simply by mutual 
concessions. Some pending disputes have been settled 
at other places. In Scotland some further disputes 
have eventuated in strikes, 





CORLISS ENGINES. 


A Method of Extending the Range of Cut-Off and Com- 
pression in Corliss Engines. 
By James B, Stanwoon, M.E., Cincinnati, Ohio, U.S.A. 

THE narrow range of cut-off and the small amount of 
compression that have been obtained by the Corliss 
valve gear are perhaps its weakest characteristics. 

With it the latest cut-off and greatest compression 
have been so related that one can be extended only by 
a corresponding diminution of the other. Though the 
limits to these functions are narrow, yet they have 
been adjusted to embrace, for simple engines, the most 
economical conditions as to expansion, and admit of 
sufficient compression for smooth running at ordinary 
speeds. 

The relation existing between these two vital points 
of this famous gear we will consider somewhat in detail, 
as it will be of value to a clearer understanding of the 
modification by which both can be increased. 

With a single eccentric releasing gear, the eccentric 
controls four important points in the movement of the 
valves, viz.: the lead, the point of maximum cut-off, the 
release, and the compression. Figs. 1, 2, 3, and 4 
show the relative positions of crank and eccentric 
corresponding to these four vital points. The propor- 
tions here shown are what are usually found in 
practice; thus the angular advance of eccentric is 
15 deg. ; lead angle 6 deg. ; exhaust lead angle 
9 deg.; these give piston positions (angularity of 
connecting-rod neglected) as follows: latest point of 
cut-off (by releasing gear) ;*7, = AB (Fig. 2), release 
Wo (Fig 3), compression ¥5, = A B (Fig. 4). 

Latest Cut-Off and Compression for varying Angular 
Advance. 
Lead angle =6 deg., exhaust lead angle=9 deg. 


| 


ABLE I, | 
Angularity of Connecting-Rod | 
Neglected. | 


TABLE II. 
Latest Cut-Offs for Varying 
Ratios of Connecting-Rod to 





Crank. 

Greatest | | | | 

Angular Latest ! 
; n- : 4to1 4} to15 to 15}tol6tol 

yeni pression. Cut-Off. | | } | 

deg. | | 

5 | .999 .46 388 | .84 | .86) .87 | .88 
8 .996 43 Bt. | 282") 588. | Bk | 8 
10 «| 991 41 29 | .80 | .81 | .82 .33 
12 .983 .40 28 | 29 | .80! 81} .82 
15 -967 37 25 | .26] .27! .98| .29 
18 946 B85 oe ee a ee a 
20 .929 .33 22 | .28 | 24; .26 | .26 
22 .910 31 20'| 24 | 22°] <28)| 28 
25 877 20°) | aR} coe a) ae) ee 
28 841 27 17 | 42)|, As) 20: |, ..20 
30 815 25 16°] 36-|. sit | 8c] -c38 
32 -787 23 ee es a ie es ee 

| 








Latest Cut-Off and Minimum Compression for varying 
Negative Angular Advance. 
Lead angle=6 deg., exhaust lead angle=0 deg. 


TABLE IV. 

















TasLe III. — 
sone CY . Latest Cut-Offs for Varying 
Ange ane | oi aia Ratios of Connecting-Rod to 
oe Crank. 
' | 
Negative Minimum | 
Angular Compres-| (V#t@St 4 to1 4} tol 5to1 5} to16 tol 
Advance. | sion. is | | | | 
deg. | | 
5 | 992 54 41 42 44 45 | .46 
8 +981 57 45 46 47 48 49 
10 -970 .59 47 48 .49 0 | .51 
12 -957 -60 48 .49 -50 51 52 
15 -933 63 -51 52 -53 54 55 
18 -905 65 .53 55 | .56 57 57 
20 | .883 .67 -56 -57 58 | .59 .60 
22 .860 -69 | ~.58 -59 60 61 | .62 
25 .821 71 -60 .62 | .63 | 64 | .64 
28 779 73 «| 63 64 65 66 66 
30 750 75 -66 66 | .67 68 63 
32 mo | 77 | 68 | 69 | .70 | .70 | .71 
j 





It is well known that the maximum cut-off con- 
trolled by the governor takes place when the eccentric 
is at the extreme position of its travel, and depends 
upon the angle through which it revolves from a posi- 
tion corresponding to that of the crank when at its 
dead centre or to angle X O Y (Fig. 1) equal toA OZ 
(Fig. 2) equal to 90 deg. angular advance of eccentric. 

If more compression is required it can only be 
obtained, with same exhaust opening, by giving the 
eccentric more angular advance ; this reduces angle 
XO Y (Fig. 1) = AOZ (Fig. 2), which in turn reduces 
the time during which cut-off can act. 

Table I. indicates the amount of compression and 
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the corresponding limit for cut-off for varying angular | 
advances of eccentric. 
As the angularity of the connecting-rod increases the | 
range of cut-off at one end of cylinder and decreases it | 
at the other, Table 11. is given to show this effect for | 
different ratios between connecting-rod and crank ; the | 
minimum value in each case is given, as in practice | 
the cut-offis adjusted to be the same on either end of the | 
cylinder, and consequently cannot be greater than the | 
lesser maximum amount. | 
These tables show conclusively the narrow limits 
imposed by this gear. With the advance toward com- 
pounding and with the constant effort to maintain 
higher piston speeds, greater range is needed. For 
instance, in double and triple-expansion engines, 
large mean effective pressures and the advantage of 
low range of temperature in each cylinder, in combina- 
tion with high number of expansions, requires later 
cut-offs ; or, again, in simple engines with Corliss gear | 
the most economical point of cut-off is so near the 
maximum that engines are often used with cylinders of 
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Fig. 2 





closes 





\ 
\ 
7 lead 
ge os rs 
Release Position Compression Position 
Fig.3 tq.4. 
g Fig.4 \us 








yy 












~ 
N 
SS 


\ CS 

Sy iss YY 
: “—Yys. 

Dm —anl AN 


ttt ts meee 777/001 Z 


j ‘atest 
Cut - 0; 











N 
SSS 


VG 
Vitllaaen 





Sy YUU PLLLUSLLTILAYY, 


Sa 
YO wa 


7111, wun 1111 1Vi hth, 





N J 
i ~uaaaaas UT 
Wile oD) 


as 
9907.4 


compre®" 





larger size than immediate conditions demand, to 
insure enough power for future use ; then the familiar 
evils of light loads ‘‘show up ”; with a greater range 
of cut-off, the maximum power being increased, smaller 
cylinders can be used and a more economical adjust- 
ment of expansions to load at all times obtained. 

The advantages of greater compression are well 
known, but may be briefly stated; by preventing 
pounding it assists in maintaining higher rotative speed, 
especially on condensing engines, simple and compound. 
This higher rotative speed in turn reduces cylinder 
condensation, and also permits of more power being 
obtained from a given cylinder. Compression alsoassists 
in filling clearance spaces with steam economically. 

These features indicate the advantages to be 
derived from any system of extending the range of the 
Corliss valve gear. In England manufacturers of these 
engines use double eccentrics and double wrist plates, 
one system operating the steam valves, the other the 
exhaust valves; by this separation any cut-off can be 
obtained as well as any amount of compression, but at 
the cost of greater complexity of mechanism. The 
system to be described to accomplish the same result 
has no mechanism other than the usual Corliss gear, 
With its single eccentric, wrist plate, tripping devices 
and dash-pots ; yet, by a modification of construction 
of the cylinder, its range of cut-off is increased to a 
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greater extent, with an accompanying increase in 
compression. 

This is brought about by removing the immediate 
control of both the compression and release from the 
eccentric, and handing it over to the piston of the 
engine itself. When this is done, the eccentric freed 
from theseduties has only the point of lead to determine, 
and can be adjusted on the shaft in a position that will 
give a — range of cut-off. 

To explain more in detail, Fig. 5 shows a steam 


cylinder in which the exhaust ports are placed within 
| the limit of the piston’s stroke; by allowing the piston to 


pass over these ports, compression is obtained to any 
required amount ; we shall directly see what latitude 
it gives to the valve motion. By proportioning the 
piston head of suitable thickness, it can be made to 
uncover the exhaust port on its back edge in sucha 
manner as to permit release to occur at the correct 
time. To successfully carry out these duties certain 
conditions are imposed upon the exhaust valves; but 


fortunately they bear such relations to the eccentric’s 
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position on the shaft as to permit it to have negative 
angular advance—the requirement for all releasing 
gear cut-offs acting later than half-stroke. These con- 
ditions are two-fold; first, the closure of the exhaust 
valve should be complete before the piston, under the 
action of incoming steam, has uncovered the exhaust 
port ; second, the exhaust valve at the opposite end of 
the cylinder should be wide enough open to permit easy 
egress of steam at the instant the piston on its inner 
edge closes the other port opened previously for 
preliminary release. 

The eccentric has now, as in the usual gear, four 
points to control ; but they occur at different intervals 
of time than before. They are, viz.: the lead, the limit 
to cut-off, the opening of release at proper time on the 
return stroke, and the closure of the exhaust port before 
the piston uncovers it on its forward stroke. Figs. 
5, 6, 7, and 8 show these four positions for eccentric 
and crank ; Figs. 5 and 6 showing clearly the range 
of cut-offsecured by negative angular advance. Observe 
what is obtained by this arrangement— the cut-off can 
occur anywhere between A and B, Fig. 6 ; the exhaust 
valve begins to open the instant the crank is at end of 
stroke, it has no lead, but steam has been released some 
few degrees before (Fig. 7) when the piston on its back 
edge uncovered the exhaust port ; when it closes the 
port on returning, the exhaust valve is well open, as the 
eccentric during this period has its maximum motion. 
The compression begins at the instant the piston covers 
the port as itapproaches the end of its travel, the exhaust 
valve is not closed until just before the piston uncovers 
this port (Fig. 8) when starting out again on a new 
stroke. The maximum cut-off is 4%); stroke, the 
exhaust opens at ;75 stroke, and compression begins 
at 3% stroke. By Professor Sweet’s valve diagram 
(Fig. 9) the whole operation is shown at once. In this 
case the lead angle is 6 deg., angular advance 
(negative) 15 deg., exhaust lead angle (by eccentric) 


eg. 
The fact that the exhaust valves have to be closed 
before the piston, at the beginning of each stroke, shall 
uncover the exhaust ports, determines a minimum dis- 
tance that such a port shall be placed from the end of 
the cylinder, for any given negative angular advance 
of eccentric ; this distance determines the amount of 
minimum compression. For the purpose of showing 
the relation that exists between this minimum amount 
of compression and varying amounts of negative 
angular advance, Table ITI. he been calculated ; it 
also gives the corresponding latest points of cut-off. 
The angularity of the connecting-rod with this, as 
with all other valve gears, causes an interference 
which reduces the maximum limit for cut-off. Table 
IV. shows what the practically obtainable points are 
for varying ratios of connecting-rod to crank. Tables 
I, and II. should be compared with Tables III. and IV. 





to give an idea of gain in both cut-off range and amounts 
of compression of the new over the old system. It 
should be remembered that the values for latest cut- 
offs given in these tables are in reality the piston posi- 
tions when the cut-off valves are tripped, the actual 
cut-off occurs slightly later, as there is an appreciable 
amount of time occupied in closing the port, during 
the fall of the dash-pots; the piston all the while travel- 
ling on under steam. 

Below is given a comparison of two practical cases 
of the two systems of valve gear, with positive and 
negative angular advance : 
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THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society held on Decem- 
ber 4, 1891, Professor W. E. Ayrton, F.R.S., President, 
in the chair, Messrs. P. L. Gray, A. Anderson, H. Davey, 
L. W. Fulcher, H. H. Hoffert, and W. Watson were 
elected members. A paper on ‘A Permanent Magnetic 
Field” was read by Mr. W. Hibbert, A.I.E.E., F.I.C., 
The author had noticed the approximate constancy of an 
“‘aged” bar magnet, and he obtained still greater con- 
stancy by attaching pole-pieces to a bar magnet, of such a 
shape as to give a emai closed circuit of small ‘‘ mag- 
netic resistance.” The pattern now described consists of 
a steel rod 1 in. in diameter and about 24 in. long with a 
cast-iron disc 4in. in diameter and § in. thick fixed at 
one end ; the other end is fitted in a hemispherical iron 
shell which surrounds the bar and comes flush with the 
upper surface of the disc. An annular air space less 
than 7; in. wide, is left between the cylindrical surface of 
the disc and the inside of the shell, and when the bar is 
magnetised a strong magnetic field exists in this space. 
To use this field for producing electro-magnetic impulses, 
a coil of wire is wound ina shallow groove on a brass 
tube which can slide easily through the annular space, 
thus cutting all the lines. The tube is allowed to fall by 
its own weight, a neat trigger arrangement being pro- 
vided for effecting its release. 

The instrument exhibited had 90 turns of wire in the 
coil, and the total magnetic flux across the air space was 
about 30,000 C.G.S. lines. A large electro-magnetic im- 
pulse is, therefore, obtainable even through resistances as 
great as 10,000 ohms. Tests of three instruments show 
that there has been practically no magnetic decay in seven 
months. The author, therefore, considers them satis 
factory, and is prepared to supply them as magnetic 
standards. ‘To facilitate calculation the number of lines 
will be adjusted to a convenient number, say 20,000 or 





000. 

Several uses to which the instruments are well suited 
are mentioned in the paper, and a simple way of deter- 
mining permeability by the magnetometer method, is 
pone Hy 

Mr. Blakesley thought the name given to the instru- 
ment was inappropriate, for it really gave a constant im- 
pulsive electromotive force. 

Dr. Sumpner said the constancy of the sensibility of 
d’Arsonval galvanometers was a measure of the constancy 
of magnets having nearly closed circuits. Such instru- 
ments in use at the Central Institution had remained un- 
changed for several years. 

Professor 8. P. Thompson admired Mr. Hibbert’s in- 
strument and thought it would be very useful in labora- 
tories. Standard cells, he said, were not always reliable, 
and condensers were the most unsatisfactory of electrical 
standards. On the subject of permanency of magnets, he 
said that Strouhal and Barus found that magnets with 
nearly closed circuits were most constant, and that, to 

ive the best results, the hardness of the steel should be 
ie the more closed the circuit. Mr. Hookham had also 
found that by using a nearly closed circuit and reducing 
the strong magnetisation by about 10 per cent., great con- 
stancy could be obtained. : 

Some years ago he (Dr. Thompson) had tried the effect 
of ill-treatment on magnets, and observed that touching 
or hitting a magnet with non-magnetic material had little 
effect, whilst similar treatment with iron or magnets 
affected them considerably. Suddenly removing the 
keeper of a magnet tended to increase the magnetism, 
whilst putting a keeper on suddenly, had the reverse 
effect. Strouhal and Barus had also investigated the 
temperature coefficient of magnets, and found that this 
weighs be reduced by subjecting the magnet to rapid 
changes of temperature after the first magnetisation, and 
then remagnetising. 

Mr. W. Watson inquired what was the percentage fall 
in strength of Mr. Hibbert’s magnets. The bars used in 
magnetic surveys had been tested frequently, and they 
lost about 0.5 per cent. in six months. 

The President asked what was the temperature coeffi- 
cients of the magnets described in the paper. Mr. 
Evershed, he said, thought it was between 0.01 and 0.05 

r cent. for ordinary magnets. 

He thought the instrument shown by Mr. Hibbert 
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would be of immense value if the magnet was really per- 
manent. By it ballistic galvanometers could be readily 
calibrated, and when combined with a resistance box it 
could also be used as a standard for current ; for since the 
constant of a ballistic galvanometer for quantity can be 
determined from its constant for current, if the periodic 
time be known, conversely that for current can be found 
from the constant for quantity. In some instances this 
would be of great use. Speaking of the temperature 
coefficient of condensers he said that in some cases the 
specific inductive capacity of dielectrics diminished with 
rise of temperature, whilst in others it increased. 

Mr. Hibbert, in reply, said he found the temperature 
coefficients of his magnets to be roughly about 0.03 per 
cent., but he had not investigated the matter very care- 
fully. In making his measur2ments no correction had 
been made for the variation of capacity of his condenser 
with temperature. 

Mr. Walter Baily, M.A., took the chair, and the Pre- 
sident communicated a ‘‘ Note on Rotary Currents.’ The 
subject, he said, was probably familiar to most persons 
present, for it had been frequently referred to in the 
scientific papers. Alternate currents could be obtained 
from an ordinary direct current dynamo by making con- 
tact with two points in the armature, say by connecting 
these points to insulated rings on the shaft, and usin 
extra brushes. A direct current motor similarly treate 
transforms direct currents into alternating currents, or 
into mechanical power. If two pairs of points in the 
armature be selected, situated at opposite ends of two 
perpendicular diameters, then two alternating currents 
differing in phase by 90 deg. can be obtained; and by 
choosing suitable points in the armature, two, three, or 
more currents differing in phase by any desired angles 
can be produced. In ordinary motors the connection for 
doing this would be troublesome, but the Ayrton and 
Perry form, which has a stationary armature, lends itself 
readily to this purpose, for contact can be made with any 

vart of the armature with great facility. A motor of this 

Find was exhibited in which contact was made with four 
equidistant points on the armature. On connecting 
opposite points through fine platinum wires and running 
the motor slowly, the wires glowed alternately, one being 
bright whilst the other was dark, and vice versa, ‘thus 
demonstrating the existence of two currents in quad- 
rature. When the four points on the armature were 
joined to the four corners of a square of platinum wire, 
the wires became incandescent in succession, the glow 
appearing to travel round the square and suggesting the 
ica of rotary currents. A Tesla alternating current 
motor was also driven by two currents differing in phase 
by 90 deg., obtained from the arniature of the Ayrton 
and Perry direct current motor above mentioned. 

The ease with which currents differing in phase by any 
amount can be obtained from such a motor led the author 
to investigate theoretically the case of two circuits con- 
necting opposite ends of two diameters inclined at an 
angie a. Calling the currents in these circuits at any 
instant A, and A, he had found that 
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where 
nm = number of turns on armature per radian, 
p = resistance of armature per radian, 
r, = resistance of external circuit in which current 
A, passes, 
r= resistance of external circuit in which current 
Ag passes, 


K)= maximum electromotive force per convolu- : 


tion, . 
p = angular velocity of rotation, 
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A similar expression i: which 7; is written for 7, and 
r, for r), gives the value of Ag. 
The phase angle between the currents is given by 


and 
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_ moment and the deflections due to lateral loading can 


| be easily developed by Fourier’s series, solutions can 
| readily be found. 

Simple cases of uniformly loaded struts and tie-bars 
| have been fully worked out, and also the case of locomo- 
tive coupling-rods. In one problem on the latter subject, 
a rectangular cross-section was chosen and the propor- 
tions of depth to breadth determined so as to make the 
rod equally strong in the two directions when running at 
various given speeds, With cranks 12 in. long, the 
results show that at a speed of 390 revolutions per minute, 
the ratio of depth to breadth must be infinite so as to 
give equal strength, so great is the influence of the lateral 
loading due to centrifugal force, when combined with 
the thrust. Horizontal tie-rods loaded by their own 
weight have been investigated, and the tensions required 
to neutralise compression due to bending determined. A 
steel bar was used as a strut, with a thrust of 1500 lb. 
The maximum stress due to bending by its own weight 
alone was 810, and on applying the thrust the maximum 
stress was raised to 23,190, or about twenty-six times that 
due to lateral loading alone. More complex cases have 
also been treated, the results of which are given in the 
paper. 





THE COLUMBIAN EXPOSITION OF 1893.* 


By James Drepce, Member of Council, Member of 
the Royal Commission. 
(Continued from page 702.) 
III.—Tue AGRICULTURAL BUILDING. 

The Agricultural Building is of about the same dimen- 
sions as the adjacent Machinery Hall—500 ft. by 800 ft. 
—and covers an area of 9.2 acres. Its architecture is 
strictly classic, and harmonises well with the rest of the 
buildings facing on the Grand Avenue. Its general 
cornice line is 65 ft. above the ground level and its chief 
features are large corner pavilions and central entrances 
connected all round by a lofty colonnade. In the centre 
of the building will be a rotunda 100 ft. in diameter and 
130 ft. high, and the exterior will be enriched by statuary 
placed at all the salient points. As at present designed 
the interior of this building is not of a striking character, 
as it is divided intoa large number of small galleries; I am 
given to understand, however, that this arrangement is 
not definite. Adjoining the Agricultural Building are 
several others; an annexe 328 ft. by 500 ft. to receive 
overflow exhibits; a sawmill nearly an acre in extent, 
and a Forestry Building of 2} acres. 

The names of these buildings indicate their purpose, as 
also does that of a dairy half an acre in extent and in 
which it is intended that all the most advanced appli- 
ances and methods of American dairy farming shall be 
exhibited. South of the pyc ve ce f Building are the 
yards and sheds for live stock, the latter covering no less 
than 40 acres, while the whole space devoted to this 
section of the Exhibition will be at least 60 acres. There 
can be no doubt that to the large majority of inhabitants 


) o(F- «) cove 


a 
. sin (pt + 9), 





vT 


of that vast district devoted to cattle raising, of which 
Chicago ef be considered the metropolis, this section 
of the Exhibition will be of special importance. I am 
|informed that the closest attention is paid by those in- 
, terested in this industry in America, to the cattle breed- 
ing of this country, and that the export of pedigree cattle 
in the United States is a very large one. If this be so 
the stockyard section should also be specially interesting 
o our own cattle raisers, and I am assured that every 
, possible facility will be afforded to intending exhibitors 
in this section by the Transportation Committee. It 
should be remembered that pedigree stock is imported 
free into the United States. Messrs. McKim, Meade, and 
White, of New York, are the architects for this building 
and annexes. 
IV.—Tue Macnuinery Hatt. 
The Machinery Hall is 500 ft. wide and 850 ft. long ; 
with its annexes it is to cover an area of about 17 acres. At 
| one end and connected with it is an annexe 500 ft. wide and 
| 550 ft. long. The position of this very important building 
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The expression for p shows tiat the phase of the current 
in circuit A, is independent of the resistance 7}. On the 
other hand varying r, alters 9. 

It was also pointed out that tan (¢ + W) is generally 
greater than tan a. 

Professor Perry, F.R.S., read a paper on ‘‘ Struts and 
Tie-Rods Laterally Loaded.” He pointed out that in the 
case of struts, a slight want of straightness may con- 
siderably reduce the breaking load. Even if a strut 
be originally straight and the thrust properly distri- 
buted, its weight usually produces lateral loading and 
consequent bending. Similarly, centrifugal force pro- 
duces oon loading in connecting-rods. For some years 


the author has given his students practical examples of 
struts and tie-rods to work out, taking into account the 
effect of lateral loads. The chief results obtained, together 
with a general treatment of the whole subject, are em- 
bodied in the paper. 


Where the curves of bending 
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is shown on the plan (page 702 ante), where it will be 
seen that its principal facade faces on the Grand Avenue; 
it is this fagade upon which the chief architectural detail 
is concentrated. Beyond it and at the head of the short 
canal branching from the basin, the fagade of the Ma- 
chinery Hall is connected with a colonnade that adds 
greatly to the imposing effect, and at the same time 
serves as a screen to separate the stock yards of the Exhi- 
bition from the rest of the grounds. This colonnade, 
which is of considerable extent, is carried as far as the 
Agricultural Hall, so that the visitors can pass from one 
to the other without being exposed to the weather. The 
general scheme of the main building of the Machinery 
Hall behind the ornamental exterior is rectangular, and 
the vast space is divided into three galleries each about 
130 ft. span; there will, therefore, be no very extensive 
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enginocuiog work in this building. In the centre of the 
hall the three galleries just referred to will be crossed by 
a transept of about the same width, and the intersections 
are marked by the construction of three domes. At each 
corner is a large pavilion with a domed roof; entrances to 
the building will be provided in each of these pavilions, 
but the main portals will be on the north and east sides 
where the classic porticoes will be placed ; these porticoes 
will be flanked by towers 200 ft. in height. Between the 
corner pavilions and the central entrances on the north 
and east sides, the exterior will consist of open loggias or 
colonnades two stories in height and with internal 
galleries ; these are covered by a flat roof. A similar flat 
roof covers the outer part of the building on the south and 
west sides, but as these sides will not be somuch exposed, 
elaborate architectural effect is dispensed with. The build- 
ing will be lighted by skylights over the flat roofs, and by 
raised lanterns at the top of the main arched galleries ; 
the greater portion of the domes will also be glazed. 
Most of the framing of this building will be of steel, 
though all the skeleton of the exterior is of timber very 
cleverly arranged and covered with cement and ‘‘staff,” in 
the same way as all the decorative effects of a similar 
nature are obtained throughout the Exhibition. The 
foundations, however, are of wood, designed on the same 
lines as those already referred to when I was speaking 
about the great buildings of the city. Only as the struc- 
tures at Jackson Park are temporary, it was not con- 
sidered necessary to incur the considerable cost of iron 
and concrete platforms, but precisely the same method of 
distributing A ms weights has been adopted except in those 
cases where the uncertain nature of the ground rendered 
piling a necessity. Extensive galleries will be erected 
around the interior of the building at the same height 
above the ground as the galleries of the loggias before 
mentioned ; they will be reached by eight main staircases 
and a number of subsidiary ones, as well as by elevators. 
The annexe to the Machinery Hall will be built largely of 
wood, and will have no pretension to architectural elabo- 
ration. On the south side of the main building a boiler- 
house will be erected, 80 ft. wide and 600 ft. long. In 
this building will be generated all the steam required for 
the great power station that is to furnish the Exhibition 
and grounds with the necessary energy, calculated at pre- 
sent at 25,000 horse-power. The engines by which this 
force is to be generated will be placed together within the 
Machinery Hall, a sufficient area on the south side being 
reserved for that purpose. It is intended that both 
engines and boilers with all the auxiliary machinery, 
should constitute exhibits, and as this is a point upon 
which some of our manufacturers will certainly feel con- 
siderable interest, I reproduce here the official informa- 
tion as to the terms on which steam engine exhibits 
intended to form a part of this power station, will be re- 
ceived. ‘‘ Engines aggregating 25,000 indicated horse- 
power will be required. These must all be compound, 
either cross or tandem, horizontal or vertical, or triple- 
expansion. These engines may be of any automatic type, 
high or low speed, and must be condensing, manufacturer 
to furnish condensers. Steam pressures will be of 125 lb., 
150 lb., and 200 lb. per square inch, either pressure may 
be used at the option of the exhibitor. The work to be 
done will be generating electricity either for arc or incan- 
descent —s. power transmission, or driving line 
shafting. No engine shall be of a smaller capacity than 
150, nor of a greater than 1000 horse-power. If it is de- 
sired to drive line shafting engines should be of slow 
speed and capable of working up to 325 horse-power with 
an economical working lood of 160 horse-power. For 
operating dynamos they may be of any type and capable 
of developing from 150 to 1000 horse-power. The basis 
on which engines will be accepted will be as follows: 
Such engines are to be consigned by the manufacturers to 
the World’s Columbian Exposition, and will be placed 
upon foundations free of all cost to the Executive, which 
will prepare foundations of concrete according to drawings 
furnished by the manufacturer, will make all steam and 
water connections, maintain, operate, and furnish all sup- 
plies, such as oiland waste, during the Exposition ; the 
manufacturer to remove the engine at the end. . 

‘* The engines will remain the property of the exhibitor, 
and will be considered as exhibits in operaticn. _Exhi- 
bitors will be required to furnish operating engineers, 
whose wages will be paid by the Executive, and who will 
be subject to the direction at all times of the Chief of 
Construction. Such manufacturers as decide to exhibit 
engines under the above conditions should make applica- 
tion without loss of time to their er commissions.” 

This very large power station will be utilised not only 
for transmission of machinery in motion in the Machinery 
Hall, but for distributiug current throughout the various 
buildings and grounds, for power, lighting, and other 
purposes. It should be mentioned in this place that it is 
the present intention of the Executive to introduce a 
complete novelty for driving machinery in motion. The 
great success that has attended the distribution of energy 
by compressed air on the Popp system in Paris has 
encouraged the Executive to employ this means of 
operating the machinery in motion. The advantages 
attending this innovation will be very great ; not only 
can cold air machines and refrigerating machinery be sup- 
plied direct by this means, but the Machinery Hall will 
be kept cool—a very important consideration during the 
summer. Besides this all the many annoyances to exhi- 
bitors and visitors arising from leaking steam pipes and 
defective joints will be avoided; leakage will an 
advantage instead of an inconvenience (except as regards 
loss of power), and a great — in the mains 
beneath the flooring will be avoided. | 

If this project is put into execution a large amount of 
air-compressing machinery will be required ; this will be 
treated by the Executive much in the same manner as the 
engines y referred to above. 
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Returning to the power station it will be realised that 
the greater part of the 25,000 horse-power will be required 
to drive electric current generators, which will also be 
exhibits. A very elaborate system of underground mains 
will be laid in tunnels constructed so as to reach all the 
buildings requiring light or power, and every part of the 
grounds. A circular electric elevated railway will be 
constructed so as to include the principal buildings, and 
as on this very frequently trains will be run, a large amount 
of power will be consumed. Current will be delivered 
to all the separate buildings of states and foreign countries, 
and such power (of course with some exceptions) as will 
be required to show machinery in motion in various parts 
of the grounds will be furnished from the central station. 
It is the intention of the Executive, during the Exhibi- 
tion, to subject—if the exhibitors approve—all the ma- 
chinery employed in connection with the central station 
to an elaborate and careful system of trials, so that the 
actual and relative efficiencies may be ascertained. 

The Electrical Department, the chief of which is Mr. 
F. Sargent, desires to give every possible encouragement 
to foreign electrical <a and contractors, to induce 
them to compete for the contracts of laying mains, pro- 
viding lamps, generators, motors, and other plant that 
may be required in carrying out the electrical system of 
the Exhibition, and also to tender for the maintenance 
of such work during the continuance of the Exhibition. 
Such competition would no doubt be of great interest to 
some of our own industrials, but I am informed that if 
such work were done as an ordinary contract, and not as 
an exhibit, the tariff regulations would make it difficult, 
if not impossible, for any foreign contractor to compete. 
If, therefore, the Exposition authorities desire such 
foreign co-operation seriously, it rests with them to meet 
these difficulties so as to place foreign manufacturers on 
equal terms with those of the United States. 

The space reserved for Great Britain and her colonies 
in the Machinery Hall is 40,000 square feet, about the 
same space which she occupied at the Centennial Exposi- 
tion of 1876. Whether under the existing conditions of 
trade and competition with the United States it will be 
possible for us to occupy this large area, it is too early to 
predict ; it must be borne in mind that any machinery 
shown in the Transportation, Electricity, or Mines 
Buildings will be placed there at the expense of Ma- 
chinery Hall. Still, I think that there are sufficient 
manufacturing engineers in this country whose interests 
with the United States—either actual or prospective—or 
with other countries, are important enough to induce them 
to make a fair, though perhaps not a representative, dis- 
play. The architectural work of the Machinery Hall is 
by ined, Peabody and Stearns, of Boston. 


V.—THE ADMINISTRATION BUILDING. 


The Executive of the World’s Columbian Exposition 
have determined that the most imposing and monumental 
structure to be erected on Jackson Park shall be that de- 
voted to administrative purposes. The determination is 
commendable for several reasons. In the first place the 
idea is novel, and well chosen novelty on the heroic scale 
is most desirable in international exhibition design. The 
Paris Exhibition of 1889 will long be remembered by 
many millions, chiefly on account of the Eiffel Tower ; 
the popular souvenir of the Columbian Exposition of 1893 
will undoubtedly be its Administration Building. Occu- 
pying a superb site, the most conspicuous upon the 
grounds, it will prove a triumphant answer to those pre- 
judiced and Transatlantic critics who have persistently 
declared that nothing good can come out of Chicago. It 
is true that New York may claim the credit of the design, 
for with broad-minded policy, the Executive had recourse 
to the architect they considered best able to carry out 
their conception, regardless of possible local opposition. 
But the idea belongs to Chicago, and the money by which 
it will be carried out is furnished by Chicago. 

Approaching in dimensions and in some opinions—our 
own amongst others—surpassing in architectural beauty 
the Capitol at Washington, the Administration Building 
will form a fitting (though not too elaborate) a monument 
to the energy of the city to whom the responsibility of 
holding the celebration was intrusted. And in this pro- 
bably lies the peculiar fitness of erecting this building ; 
that it may serve as an unmistakable proof of the appre- 
ciation by Chicago of the honour rendered to her by the 
nation, and enable her to receive the representatives from 
all parts of the United States (as well as from all parts of 
the world) in a palace, such as has never been before seen 
at any exhibition. he pity is that so great an expendi- 
ture having been incurred in giving form to the ideas of 
the architect should be useful for only a few months, and 
that it should partake of the transitory character of all 
the other buildings upon Jackson Park. 

The Administration Building will be placed at the 
western end of the Grand Avenue. It is rectangular in 
plan, and the main favade faces eastward; upon the 
south side of the avenue will be the Machinery and Agri- 
cultural Halls; on the north, the buildings for industries 
and manufacture, for mining and for electricity. Facin 
it at the lake shore end of the avenue will be the pier an 
curved breakwater, near which will be erected the 
colossal statue of Columbus that will mark the termina- 
tion of the shore end of the avenue, as the Administra- 
tion Building sets the limit to the otherend. The build- 
ing measures 260 ft. 6 in. on each side. The lower por- 
tion, which serves as a base for the dome, is made up of 
four pavilions each four stories in height, and separated 
from one another on each side by the great entrances. 

The roof of these pavilions is flat, and all four are con- 
nected by exterior galleries, forming together an exten- 
sive promenade for visitors. The pavilions measure 84 ft. 
on a side, leaving a space of 92 ft. on each side, the centre 
of which is occupied by a round-headed gateway. The 
entrances to the pavilions are within the rotunda, 





arranged symmetrically around the circular space be- 
neath the dome. The same entrances give access to 
the stairways leading to the promenades around the 
dome. Separate staircases are of course provided for 
the different offices. These stairways are approached 
by a hall or vestibule 30 ft. square. In each vestibule are 
two large elevators, that will not only serve the offices, 
but will convey visitors to the promenade above, and to 
the higher gallery running around the springing of the 
dome. The pavilion will contain the offices of the Pre- 
sident of the United States Commission and those of the 
Director-General ; the fire and police departments, and 
the offices of the secretary and clerks of the Executive 
Board, the offices of Public Comfort, the Bureau of 
Publicity, and a restaurant, the Ambulance Department, 
the Foreign Department, Information, &c. Besides this 
there will be committee-rooms and board-rooms, a bank, 
and all the various accommodation required for adminis- 
trative purposes. Although these pavilions are divided 
into four stories, no such arrangement is indicated on the 
exterior of the building, which is designed in one scheme 
of Doric architecture, to form a base or plinth surmounted 
by a massive balustrade, the piers at each angle being 
crowned with sculpture. The great doorway is also 
flanked with sculpture, and statues about 14 ft. in height 
crown the piers on each side of the entrances, between 
them being panels bearing appropriate inscriptions. The 
second stage of the building that constitutes the actual 
base of the dome is about 70 ft. in height and octagonal 
in plan ; it carries up the central portion of the building 
from the ground floor. The architecture is Ionic, and 
the chief feature is a pavilion at each corner surmounted 
by a small dome and with groups of statuary over every 
pier. These pavilions are connected, on the four sides, 
with an open colonnade 20 ft. in width and 40 ft. high ; 
the columns will be 4 ft. in diameter. This colonnade, 
which will serve as a public covered promenade, will thus 
form an additional facility to the outer gallery on the same 
level. From this stage rises the dome, at first—for a 
height of 30 ft.—with vertical sides and octagonal in 
plan. This part is divided into panels, three on each 
face, the panels being filled with medallions bearing 
famous names. Above the mouldings over these panels, 
is a second set of panels enriched with garlands, and at 
each angle of the octagon with sculptured eagles. From 
this level the dome, 120 ft. in diameter, curves till it 
reaches a height of 250 ft. from the ground, the distance 
between the coin moulded ribs corresponding to that 
between the styles beneath. The spaces between these 
ribs, nearly to the top of the dome, are to be filled in with 
burnished metal, and the dome is surmounted with a sky- 
light. Gilding and rich colour will be lavished on this 
part of the building to emphasize the effect sought to be 
produced, that the Administration Building is the cen- 
tral and most important part of the Exhibition, although 
of itself it contains no exhibit, and constitutes one only 
in the sense that it will show how far the science of archi- 
tecture has developed in 1893. The architect of this 
splendid building is Mr. Richard M. Hunt, New York, 
President of the American Institute of Architects. 


VI.—Tue Liperat Arts BuILpine. 


The Liberal Arts Building, with an area of 30} acres, 
will be essentially the monumental palace of the Exhibi- 
tion. Its architectural features, especially those of the 
south fagade facing on the Grand Avenue, are very 
elaborate ; this part of the work was designed by Mr. 
George B. Post, of New York. The main entrance will 
be at the southern end, but there will be great portals on 
each side midway of the length, and a colonnade runs 
around the building. Originally it was intended that a 
series of comparatively narrow roofs within the external 
architectural decoration should inclose on all sides, a 
great inner court broken in the centre by a dome 370 ft. 
in diameter. It was, however, soon realised that the 
space occupied by these inner courts could not be spared, 
and the whole area will now be roofed in by a single span 
368 ft. wide and 208 ft. in height, the narrow surrounding 
galleries being retained as in the ~—— design. The 
great span is the same as that of the Machinery Hall at 
the Paris Exhibition of 1889; it is, however, 61 ft. higher 
and the building is of considerably greater length. It has 
been designed by Mr. Shankland, one of the chief engi- 
neers in Mr. Burnham’s department. It may be interest- 
ing to mention that the entire width of the Exhibition of 
1851 was less than that of this building, and its maximum 
height was only half as great. The side galleries which 
inclose the great central gallery are three in number on 
each side, and respectively 52 ft. 3 in., 107 ft. 9in., and 
46 ft. in width ; the clear height of the largest of these 
spans will be 97 ft. An upper gallery, 25 ft. above the 
ground, will be constructed throughout the whole length 
of the smallest spans, so that a large additional amount 
of floor space will be available. Between the great girders 
of the central roof, galleries will also be placed 25 ft. above 
the ground, and projecting into the hall, from which visi- 
tors may obtain a good view of the Great Gallery and its 
varied contents from a commanding position. It is 
in this building that the largest and most important space, 
amounting to 120,000 square feet, has been allotted to 
Great Britain and her principal colonies. The greatest 
liberality has been shown by the Exposition Executive 
with regard to the arrangement of exhibits by forei 
nations within their respective sections. It was the in- 
tention of the classification committee that all objects 
exhibited should be arranged according to their character 
and not by nationalities, but this obviously inconvenient 
arrangement has been set aside, and Great Britain will 
be at liberty to arrange all her industrial exhibits within 
her own section, following of course the general classifi- 
cation that has been laid down. If, therefore, it should 
unfortunately happen that the co-operation of this 
country is not so extensive as we hope, we shall be repre- 





sented in only three or four groups—chiefly those relating 
to Industries, the Fine Arts, and Machinery. At the 
same time s has been reserved for us in all of the 
— buildings, so that in the desirable event of its 

ing necessary, British exhibits will be distributed 
throughout the main buildings, always, however, being 
grouped within the space allotted, soas to make a number 
of important groups. 

The classification of exhibits within the Manufactures 
and Liberal Arts Building is so wide and varied that it 
must include a number of objects which are specialities 
in this country, and which may be shown greatly to the 

rofit to manufacturers even as regards sales in the 

nited States. Furniture, glass and china, and art metal 
work, tissues of various kinds, travelling equipments to 
a limited extent, hardware and cutlery, and in short all 
the large class of goods which Americans purchase in this 
country. 

A passing reference may be made to a strictly non- 
commercial class of exhibits which will be collected in 
this building, that relating to ethnology and anthro- 

logy ; this section will be under the charge of Professor 
Potnean, and it is to be hoped that the valuable collection 
which he is making will be supplemented by large con- 
=" from Europe. <A detailed reference is made to 
it later. 


VII.—Tue Exxcrricity Buripine. 


The Electricity Building covers an area of 250,000 
square feet, and is estimated to cost 130,000 dols. The 
architects are Messrs. Van Brunt and Howe, of Kansas 
City, and the design appears not only admirably adapted 
for its purpose, but sufficiently well proportioned and 
ornamental to take a front rank among the many splendid 
buildings on Jackson Park. The main entrance to the 
building faces on the great central avenue, near the 
Administration Building. The principal architectural 
feature of this end of the building is a portico or colon- 
nade extending for the whole width on each side of the 
monumental entrance, over which are inscribed a series 
of names famous in the annals of electrical science. The 
main tower at this end reaches an elevation of about 
200 ft., those at the sides being somewhat shorter and of 
more slender bene Except for the two large bays 
at the back of the building, the plan is rectangular, the 
length being 690 ft., and the width 345 ft. The centre of 
the building is occupied by a large hall, running from end 
to end, and about 115 ft. span, flanked by a double row of 
columns and aisles 70 ft. in width. Important entrances 
will occupy the centre of the building on each side, and 
access is gained to the galleries by broad stairways occu- 
pying the middle of the building. The end bays will be 
glazed so as to afford as much light as possible. Large as 
the dimensions are of this building, it may be confidently 
expected, that they will be insufficient to accommodate 
the exhibit. Electricity and its practical applications 
will be one of the largest and most important sections of 
the Exhibition, and pata the next two years there will, 
doubtless, be many new developments not yet brought 
into a practical form. In connection with this 
building some general particulars of the scheme of 
electric lighting at Jackson Park, may be given. 
The plans have been elaborated by the chief electrical 
engineer, Mr. Sargeant, and his proposals have been 
— by the committees on electricity on the grounds 
and buildings, and by Mr. Burnham, the chief of con- 
struction. As upon every other point, so in this matter 
of illuminations, the Executive appear determined to 
surpass all that has been hitherto attempted in this 
direction at international exhibitions. In 1889 only three 
of the main buildings were opened at night to the public 
and furnished with the electric light. It has now been 
decided that complete arrangements shall be made for 
lighting every one of the great halls at Jackson Park, as 
well as the extensive grounds. The scheme elaborated 
up to date refers to nine of the great buildings, and com- 
prises 5180 arc lamps of 2000 candle-power each and 
14,700 incandescent lamps of 16 candles. Except in the 
Fine Arts, the Administration andthe Women’s Buildings, 
arc lights will be employed and will be distributed as 
follows. In the Machinery Hall there will be 600; in the 
Agricultural Hall, 600; in the Electric Building, 400; in 
the Mines and Mining Building, 400; in the Transporta- 
tion Building, 450; in the Horticultural Hall, 400; in the 
Forestry Building, 150 ; and in the Industrial Arts Build- 
ing, 2000. As just stated there will be no are lights em- 
ployed in the Fine Arts buildings, but in their place the 
interior will be lighted by 12,000 incandescent lamps. 
The Administration Building will be illuminated in the 
same manner, and about 10,000 sixteen-candle lamps will 
be required for this purpose. The lighting of the Women’s 
Building will be mixed, and comprise 180 arc lamps and 
2700 incandescence lamps. In addition to the lighting 
wane by the authorities, any exhibitor who requires it 
will be able to obtain current for lighting his display, in 
any manner he thinks fit, conformably with the lighting 
regulations. It is presumed that this current will be 
furnished to private consumers at a fixed and very 
moderate tariff. The arrangements for lighting the 
grounds, for the illuminated fountains, for private lighting 
and miscellaneous purposes, have not yet been completed. 
It is decided in principle, however, that every one of the 
numerous pavilions and official buildings will be abun- 
dantly “ree with electricity, so that any reasonable 
amount of light can be obtained, and gas will be practi- 
cally, if not actually, unknown at Jackson Park as an 
illuminant. It is intended, amongst other novel applica- 
tions of the electric light, to illuminate the harbour 
inclosed within the pier and breakwater, already referred 
to, either wholly or in re with submerged incandes- 
cence lamps so arranged that the light may be thrown 
upwards towards the surface of the water. Such an 
arrangement would undoubtedly consume a large amount 
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of power, but the effect would be very striking and 
attractive. 

It should be mentioned that already a large amount of 
electric power is available on the grounds, an extensive 
installation having been completed and put in operation. 
It has been decided by the Executive that the contractors 
are not to be allowed to use steam power, but that they 
must work all their machinery by electricity ; this has 
been done to reduce the risk of fire during the progress 
of the work. All the sawmills set up for the Industrial 
Building are driven by this means, and the contractors 
for the Administration and Horticultural Buildings are 
already using a considerable amount of the same power. 
There are at the present time at least a dozen motors 
driven by current furnished from the temporary central 
station. This is an entirely novel application of elec- 
tricity in connection with exhibition buildings. 

A very considerable amount of current will also be 
required for lighting the grounds through the long winter 
nights during which work will be carried on continuously 
by different shifts of men; the arrangements made 
between the Executive and the directors of the labour 
unions limit the length of daily work to eight hours. By 
this means the Executive is confident that they will carry 
the work forward to its conclusion without any interrup- 
ticns due to labour troubles. 


(Zo be continued, ) 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 


Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 704.) 

A.D. 1762.—Comus (Ledru), French professor of natural 
philosophy, invents a mode of telegraphing which is 
described and fully illustrated at page 17, vol. i., of 
Guyot’s ‘‘ Nouvelles Récréations Physiques et Mathéma- 
tiques,” Paris, 1769, as well as at page 278 of ‘* Mémoires, 
Correspondance et Ouvrages Inédits de Diderot,” Paris, 
1821, in one of the letters to Mdlle. Voland, dated July 
28, 1762. 

His apparatus is said to have consisted of two dials 
each bearing upon it twenty-five letters of the alphabet, 
which were moved by theagency of magnets and of mag- 
netised needles, but Auguste Guérout considers the con- 
trivance to have been merely a speculative one, as will be 
seen by his article reproduced from ‘‘La Lumitre Elec- 
trique, in No. 384 of the ‘‘ Scientific American Supple- 
ment,” 

A.D. 1765.—Cigna (Giovanni Francesco), native of 
Mondovi, Italy, and nephew to the electrician Beccaria 
(A.D. 1753), became secretary to the Society of Savans, who 
gave birth to the Royal Academy of Sciences at Turin, 
and whose memoirs contain his work, ‘‘ De Novis Quibus- 
dam Experimentis Electricis,” 1765. 

At pages 31-65 of the above memoirs is given a full 
account of Cigna’s many curious observations made with 
silk ribbons in various ees and in contact with 
different surfaces, instead of with the silk stockings em- 
ployed by Symmer (A.D 1759), whereby he supplied the 
main defect of Dufay’s theory (A.D. 1733) by proving that 
the two opposite electricities are produced simulta- 
neously. 

(See also page 47 of the same work fora report of Cigna’s 
experiment with ice to ascertain whether electric sub- 
stances contain more electric matter than other bodies, and 
see page 168, vol. iii., of Nollet’s ‘* Letters” for an account 
of his observations upon the electric attraction and re- 
pulsion between conducting substances immersed in oil.) 

A.D. 1766.—Lambert (Johann Heinrich), a profound 
German mathematician, native of Upper Alsace, publishes 
n vol, xxii. of the reports of the Berlin Academy, two 
peautiful memoirs upon the Laws of Magnetic Force and 
upon the Curvature of the me yo Current, both of 
which, Dr. Robison says, would have done credit to 
Newton himself. 

In the first memoir, says Harris, the author endeavours 
to determine two very important laws; one relating to 
the change of force as depending upon the obliquity of 
its application, the other as referred to the distance. In 
the second memoir, the curves of the magnetic current 
are investigated by the action of the directive or polar 
force of a magnet upon asmall needle. Lambert con- 
cludes that the effect of each particle of the magnet on 
each particle of the needle, and reciprocally, is as the 
absolute force or magnetic intensity of the particles 
directly, and as the squares of the distances inversely.®! 

A.D. 1766.—Lullin (Amadeus), in his ‘‘ Dissertatio 
Physica de Electricitate,” Geneva, 1766, at page 26, 
alludes to Beccaria’s experiments, saying that he pro- 
duced much greater effects with the electric spark by 
passing the latter through cil instead of in water; oil 
being a much worse conductor, the spark in it is larger. 
At page 38 of the same -work, he details the experiments 
made to prove conclusively the correctness of the doctrine 
which Nollet entertained regarding the constant motion 
of electrical atmospheres, and at page 42 are given his 
experiments to show the production of electricity in the 
clouds. With along insulated pole projecting from the 
mountain side, he observed, among other effects, that 
when small clouds of vapour produced by the sun’s heat 
touched only the end of the pole, the latter was elec- 
trified, but that it was not affected if the entire pole was 
covered by the vapour. 
5° See also ‘‘ Journal de Physique” for 1775 (vols. v. 
and vi.), for 1776 (vol. vii.), for 1778 (vol. i. 

51 See Biography and article ‘‘ Magnetism” in the 
** Encyclopedia Britannica ;” Harris ‘‘ Rudim. Magne- 
tism,”’ part iii., pages 20, 33, 191-203. 








Lullin, it is said, proposed a modification of Reusser’s 
lan of telegraphing, as stated at page 69 of Reid’s 1887 
‘Telegraph in America.” 

A.D. 1766.—L’Abbé Poncelet, a native of Verdun, 
France, publishes at Paris ‘‘La Nature dans la Forma- 
tion du Tonnerre,” &c., wherein he indicates a method 
of protecting from lightning residences, pavilions, and 
other structures, by constructing them of resinous woods 
and lining them with either silk or waxed cloths. He 
remarks that as they thus present ‘‘on all sides resinous 
surfaces, which never receive phlogiston by consmunica- 
tion, the latter (thunder and lightning), after having 
leaped lightly around the pavilion and finding itself 
unable to attack it, will probably depart in order to 
pursue its ravages elsewhere.”5? 

A.D. 1767.—Bozolus (Joseph), an Italian Jesuit, pro- 
fessor of natural philosophy at Rome, is the first (and 
not Cavallo, A.p. 1775) to suggest employing the active 
moana of the Leyden jar for the transmission of intel- 
igence. 

His plan is to place underground two wires which are 
to be brought at each station close enough together to 
admit of the passage of a spark. One wire is to be con- 
nected with the inner coating, and the other with the 
outer surface of a Leyden phial ; the sparks being ob- 
served at the opening between the wires, where they can 
be made to express any meaning according to a precon- 
certed code of signals.’ 

A.D. 1767.—Priestley iowa 9 the earliest historian 
of electrical science, publishes, by advice of Benjamin 
Franklin, the first edition of his great work, ‘‘The His- 
tory and Present State of Electricity,” in 1767. During 
the previous year he had been given the degree of Doctor 
of Laws by the Edinburgh University, and he had also, 
at the instance of Franklin, Watson, and others, keen 
made a member of the English Royal Society, which, a 
few years later, bestowed upon him the Copley medal. 

Speaking of the above-named work, Dr. Lardner says 
(‘* Lectures,” 1859, vol. i., page 136): ‘‘ This philosopher 
did not contribute materially to the advancement of the 
science by the development of any new facts; but, in his 
‘*History of Electricity,” he collected and arranged 
much useful information respecting the progress of the 
science.” 

Nevertheless, to him is due the first employment of the 
conductor supported by an insulating pillar, as described 
by Noad who gives an account of Priestley’s electrical 
machine at chapter iv. of his ‘‘Manual;” and he is also 
the first to investigate upon an extensive scale the 
chemical effects of ordinary electricity. The observa- 
tions of Mr. Warltire, lecturer on natural philosophy, 
and his own experiments in this line, by passing the 
electric spark through water tinged blue by litmus, 
through olive oil, turpentine, &c., as well as_his experi- 
ments more particularly upon the gases and upon the 
influence of electricity in expanding solid bodies, are 
detailed at the ‘‘ Electricity” chapter of the ‘‘Encyl. 
Britannica.” 

At pages 660-665 of the fourth edition of his ‘‘ History,” 
Priestley describes the experiments he made to illustrate 
what he called the lateral force of electrical explosions, 
that is, the tendency of the electric fluid to diverge, as is 
done by lightning whenever any material obstruction lies 
in its path.5+ 

A.D. 1767.—Lane (Thomas), a medical practitioner of 
London, introduces his discharging electrometer, which is 
to be found described and illustrated in all electrical 
works, 55 

A.D. 1768.—Ramsden (Jesse), a very capable English 
manufacturer of mechanical instruments, member of the 
Royal Society and of the Imperial Acadamy of St. Peters- 
burg, is the first to construct an electrical machine 
wherein a plate of glass is substituted for the glass globe 
of Newton and Hauksbee. The same claim which has 
been made for Martin de Planta, Swiss natural philoso- 
pher, appears to have no foundation. 

A.D. 1769.—Bancroft (Edward), a resident physician 
of Guiana, openly expresses the belief that the shock of 
the torpedo is of an electrical nature. He alludes 
(‘*Natural History of Guiana”) also to the gymnotus 
electricus, which, a says, gives much stronger strokes 
than the torpedo ; the shocks given by the larger animals 
being almost invariably fatal. 

The discharge of the gymnotus has been estimated to 
be equal to that of a battery of Leyden jars of 3500 square 
inches, fully charged. At a later date, the American 
= pe Gordon and Williamson, showed that as the 

uid discharged by that fish ‘‘ affects the same parts that 
are affected by theelectric fluid ; asit excites sensations per- 
fectly similar; as it kills and stuns animals in the same 
manner ; asit is conveyed bythe same bodies that convey 
the electric fluid, and refuses to be conveyed by others that 
refuse to convey the fluid; it must itself be the electric 





52 See Louis Figuier, ‘‘ Exposition,” &c., Paris, 1857, 
vol. iv., pages 234 and 235; also ‘‘Scientific American 


Supplement,” No. 66, page 1053, for a copy of the frontis- | pag: 


piece of the above-named work. 

53 See Latin poem, entitled ‘‘ Mariani Parthenii Electri- 
corum,” in six ks, Roma, 1767, liber i., page 34; also 
‘*Saturday Review,” August 21, 1858, page 190, and 
** Cornhill Magazine ” for 1860, vol. ii., e 66. 

54 See also Noad’s ‘‘ Lectures,” No. IV., Knight’s 
edition, pages 182, 183, and ‘‘ Library of Useful Know- 
ledge,” London, 1829, chapter ‘‘ Electricity,” pages 41 and 
45, and for other experiments. 

55 See ‘‘ Nicholson’s Journal,” vol. ii., page 528; 
Cavallo, ‘‘ Elements,” &c., Philad., 1825, vol. i1., page 
197; Harris, ‘‘ Electricity,” page 103. 

56 See ‘‘ Journal des Savants,”” November, 1788, page 
744; ‘* Phil. Trans.,” 1783; ‘‘ Chambers’ Encyclopzdia,” 
1868, vol. iii., page 812. 








it, and the shock given by the eel must be the electric 
shock. 

A.D. 1769.—St. Paul’s Cathedral, London, is first pro- 
vided with lightning conductors. Dr. Tyndall, who 
mentions this fact (Notes of Lecture VI., March 11, 
1875) likewise states that Wilson, who entertained a pre- 
ference for blunt conductors as against the views of 
Franklin, Cavendish, and Watson, so influenced King 
George III. that the pointed conduotors on Buckingham 
House were at the same period changed for others ending 
in round balls. 58 

A.D. 1769.—Mallet (Frederick), member of the Royal 
Society of Upsal and of the Stockholm Academy of 
Science, acting upon the observations of Anders Cel- 
sius (A.D. 1740), is the first to make an attempt to 
determine the intensity of magnetism simultaneously 
at distant points. He finds that the number of oscilla- 
tions in equal times at Ponoi, China (lat. 67 deg. 4 min, 
N. ; long. 41 deg. E.) are the same as at St. Petersburg, 
hata (59 deg. 56 min. N. lat.; 30deg. 19 min. E. 
ong.). 

4 . 1679.—Cuthbertson (John), English philosophical 
instrument maker, publishes the first edition of his inte- 
resting work on electricity and galvanism. 

He is the inventor of the balance electron.eter for regu- 
lating the amount of a charge to be sent through any sub- 
stance, as well as of an electrical condenser and of an 
apparatus for oxidating metals, all of which are respec- 
tively described at pages 620-624 and 593, vol. viii. of the 
1855 ‘* Encyl. Britannica.” 

During his many experiments, Cuthbertson made the 
singular discovery that a battery composed of fifteen jars 
and containing 17 square feet of coated glass, which, ona 
very dry day in March, 1796, could only be made to ignite 
from 18 in. to 20 in. of iron wire of 7}, in. in diameter, 
took a charge which ignited 60 in. when he breathed into 
each jar through a glass tube (Noad, ‘‘ Manual,” page 
122, also Cuthbertson, ‘‘Prac. Elec. and Magnetism,” 
1807, pages 187, 188.6 

A. D. 170. —Hell—Hehl— Hey] (Maximilian), member of 
the order of Jesuits and professor of astronomy at Vienna, 
who had great faith in the influence of the loadstone, 
invented a peculiar arrangement of steel plates to which 
he afterwards attributed the cure ‘‘with extraordinary 
success ” of many diseases, as well as of a severe attack 
: > ame from which he, himself, had long suf- 

ered, 

He communicated his discovery to Anton Mesmer, who 
was so strongly impressed by Hell’s observations, which 
illustrated his own theories respecting planetary influence, 
that he immediately procured every conceivable descrip- 
tion of magnet and made experiments that led to his 
introduction of animal magnetism or rather mesmerism. 

To Father Hell is attributed the publication, in 1776, 
of a ‘** New Theory of the Aurora Borealis.” & 

A.D. 1771.—Morveau (Baron Louis Bernard Guyton 
de), a very prominent French chemist and scientist, pub- 
lishes at Dijon his ‘‘ Reflexions surla Boussole 4 ‘Double 
Aiguille,” and, later on, communicates to the ‘‘ Annales 
de Chimie,” vol. 1xi., page 70, and vol. lxiii., page 113, 
very valuable papers treating of the infiuence of galvanic 
electricity upon minerals, which are publicly read before 
the French Institute. 

De Morveau was a member of the committee of savants, 
composed of Fourcroy, Hallé, Sabathier, Pelletan, 
Charles, &c., appointed by the French Academy of 
Sciences to look into and report upon the applications of 
Volta’s and Galvani’s discoveries. 


(To be continued.) 





Sourn Arrican TELEGRAPHY.—It is in contemplation 
to establish telegraphic communication between Delagoa 
Bay and the Transvaal. 


SwepisH ARTILLERY. —Several Swedish engineering 
firms have of late years gone in for the manufacture of 
uns, both rapid-firing and others, as well as various 

inds of ammunition. The well-known Ankarsrum 
Works have for some time carried on experiments with 
cast-iron shrapnel shells capable of holding maximum 
charges of shrapnel, and these have, during the summer, 
also been tested in Norway. The results have been satis- 
factory, and the Norwegian Government has now given 
an order to Ankarsrum. 





587 See Article ‘‘ Physiology” in ‘‘ Encyl. Britannica,” 
1859, vol. xvii., page 671; ‘* Phil. Trans.,” 1775, pages 94 
and 102; also, Aristotle (B.c. 341), Scribonius (A.D. 50), 
Redi (A p. 1678), Kempfer (A.D. 1702), Adanson (A.D. 
1751); ‘*Scientific American Supplement,” No. 457, 
page 7300. 

58 See Sturgeon’s ‘‘ Annals,” &c., vol. x., pages 127-131; 
also biography of John Canton, in ‘‘ Encyl. Britannica.” 

59 See a, ‘“*Magnetism,” chap. vi.; ‘‘ Novi 
Commen. Acad. Se., Petropol,” vol. xiv. for 1769, parti, 
page 33; Le Monnier, ‘‘ Lois du Magnétisme,” &c., 1776, 
e 50; “ Biog. Univ.,” vol. xxvi., page 258. 
6° See also Cuthbertson’s communication to the ‘‘ Em- 
porium of Arts,” vol. ii., e 193, regarding his experi- 
ments on John Wingfield’s new method of increasing the 
charging capacity of coated electric jars; Cuthbertson’s 
“ Electricity,” parts viii., ix., and xi., Noad’s “* Manual, 
page 118; Van Marum(a.v. 1789); Harris's * Electri- 
city,” page 103, and his ‘Frictional Electricity, 


page 76. : 
1 See “‘Beckmann,” Bohn, 1846, vol. i., page 44; 
“* Practical Mechanic,” Glasgow, 1843, vol. ii., page 71. 
62 See Thompson, ‘‘ Hist. of Chemistry,” vol. ii., 1831 3 
Berthollet, ‘* Discours,” &., 1816; ‘‘ Biog. Univ.,° 
tome xviii., pages 296-298 ; ‘‘ Biog. Univ. et Portative, 
&c., 1834, vol. iii., page 701; ‘“‘ Annales de Chimie, 
vol. lxi., pages 70-82, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; det ae ae ek oe 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

— of rr may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addr to H. BR Lack, Esq. 

The date of the advertisement of the t of a plet 
—— is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a yplete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


19,392. L. Rushworth, Droylsden, and I. M. 
Livsey, Ashton-under- Lyne, cs. Governing 
Steam Engines. [6d. 4 Figs.) November 28, 1890.—A 
stand and pillar receive the main spindle B and its various 
at ts, the spindle being driven in the usual manner. The 
spindle Bis partly tubular and has a fulcrum C, which is the point 
of suspension situated outside the centre of rotation. Attached 
to this fulcrum C is a tubular pendulum D, extending across the 
centre of rotation. This pendulum D has a piston attached to its 
ower extremity with a cylinder F, which encloses the piston E. 
This cylinder F is connected by rodsG to aspring H, provided at 
the top end with a nut and screw adjustment for regulating the 
movernents of the cylirder F, which is filled with a liquid and is 
controlled thereby in the passing of the liquid from one side to 
the other side of the piston E, thus giving an automatically 
lengthening and shortening pendulum as the altering conditions 














of load on the engine may require. The pendulum D at the 
centre of rotation forms a connection by the pivot bar I with a 
dashpot piston J working inside the spindle B. Through this con- 
nection either from the upper end K at J* of the] dash-pot piston 
connection or from the collar and lever attachment L formed on 
the lower end of the counterpoise weight M, which works on the 
main tubular spindle B, the motions and variations of the pen- 
dulum are transmitted toa slide N. This slide N and its toothed 
catches O, O are contained and move in another slide P, which 
moves at right angles to the slide N and receives its motions from 
the inclined toothed plate Q, which is worked by the eccentric R. 
The length of the forward or backward motion of the slide N 
being in proportion to the positions at the different points of con- 
tact of the catches O, O with the plate Q. The variations in its posi- 
tion resulting from the changes of load are transmitted by the 
spindle S to the throttle valve or cut-off gear of the engine. 
(Accepted November 4, 1891). 


21,145. H. J. Allison, London. (J. H. Jones, San 
Francisco, Ca., U.S.A.) Hydro-Carbon Injectors for 
Steam Boiler Furnaces, [lld. 8 Figs.] December 29, 
1890.—The apparatus consists of an injector with three divisions, 
one central duct 7 for steam, an intermediate annular one 34 
for oil, and an outer annular one 18. The air is forced in bya 
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small fan 15, fastened to the shell by a clamp and screw bolt 19, 
and driven by a small steam wheel 21 provided with curved vanes 
23 and steam jets 22, impinging on the vanes 23. The cover 27 
of this wheel 21 receives the steam inlet pipe 24 and is provided 
with an annular steam chamber 25, and an exhaust pipe 26. The 
spindle 28, on which is fastened the steam driving wheel 21 and 





the fan 15, has a bearing in the cover plate 27, also one in the 
centre at 30 and another one, 31, at the fan inlet 16. By means of 
a rod 11 and handwheel 13, a valve can be adjusted in the end of 
the pipe 4, so as to more or less spray the steam and oil as it 
mingles with the air in the outer pipe, and escapes into the furnace. 
Steam being turned on through the pipe 24, the fan 15 is set in 
motion and the air is driven through the annular chamber 18. 
The steam is then turned on through the pipe 7, producing an 
induced current at the nozzle 33 for drawing oil in at the holes 
from the annular chamber 34. The supply of oil is then 
turned on and enters by the pipe 14 which is connected with a 
supply tank. The oil and steam thus mingled pass into the 
outer extension of the pipe 7 and escapes around the conical 
valve. (Accepted November 4, 1891). 


21.273. D. Croll and C. Hohn, Rotterdam. Steam 
Boiler Furnaces. [6d. 2 Figs.) December 31, 1890.—This 
invention relates to apparatus for inducing draught in steam 
boiler furnaces, for which purpose compressed air is led to the in- 
duction apparatus, which is placed inside the funnel. The induc- 
tion apparatus comprises a long upper conical shell 3, fixed to the 
funnel 4 by upper and lower angle iron rings 5, 6, and having at 
its lower end a short reversed cone 7, within and below which are 
a series of nozzles 8, 9, 10, 11, of graduated sizes, each lower one 
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being smaller than the one next above it, A jet of compressed 
air is directed into the smallest and lowest nozzle 11.and causes 
the fire gases to be drawn bp ean between the several nozzles, 
the current thus produced depending on the pressure and supply 
of compressed air. The space 12 between the upper conical shell 
3 and the shell 4 of the funnel, is utilised asa reservoir into which 
the compressed air is led by a pipe 13, from the air compressor 14, 
and from thisspace 12 the air passes by a pipe 15 to the lowest 
nozzle 1l. (Accepted November 4, 1891). 


16,587. J. H. Carruthers, Polmadie, Renfrewshire. 
Direct-Acting Steam Pumps. (8d. 6 Figs.) September 
30, 1891.—High and low-pressure steam cylinders 7, 8 are ar- 
ranged tandem, the pistons 9, 10 being fixed on two rods 11, 12, 
coupled together to act as one rod for transmitting motion to the 
pump piston. A single valve casing 13, with a valve 14, serves 
both cylinders 7, 8, being placed at one side of the middle part 
between them. The main port face in the valve casing 13 is made 
with five ports 15, 16, 17, 18, 19, 17 being the exhaust port, 15, 19 
communicating by passages with the ends of the cylinders 7 and 
16, 18 with the ends of the cylinder 8. The valve 14, besides the 
exhaust cavity 20, has formed in it a passage 21 through which 
steam passes from the cylinder 7 to the cylinder 8. The valve 14 
is moved by a bar 22, provided with pistons 23, 24, working in cy- 
linders 25, 26 in the ends of the valve casing 13, the piston being 
acted upon so as to move the main valve 14 at the proper time 
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by the action of steam on their outer sides, such action being 
controlled by a slide valve 27 arranged to move upon a port face 
at one side of the valve casing 13. This port face has in it a middle 
exhaust port 28 with two pairs 29, 30 of ports one on each side 
thereof. The ports 29, 30 communicate by passages with the cy- 
linders 25, 26 respectively, one passage of each pair going to the 
end of the cylinder, and the other passage of each pair going to a 
point near the end. The exhaust cavity of the valve 27 opens 
only the inner port of either pair and the corresponding port in 
the cylinder is closed by the piston before it gets to the end of the 
cylinder. The valve 27 is moved by a rod 31, acted upon by a lever 
32 on a spindle 33, having on it another lever 34, which is acted 
on by tappet pins 35, 36 that are moved by the pistons 9, 10 
respectively, when each approaches the inner end of its cylinder. 
The spindle 33 extends out through a stuffing-box and can 
turned by hand for putting the valve 27 into a position for start- 
ing the pump. (Accepted November 4, 1891). 





MACHINE TOOLS, SHAFTING, &c. 


19,656. G. Paley, Preston, Lancs. Speed Reducing 
Mechanism. (8d. 2 Figs.) December 2, 1890.—This mecha- 
nism is designed for the purpose of rendering unnecessary the 
employment of a large number of gear wheels and pinions for rc- 
ducing a quick to a slow speed. The driving pulley b is fixed 
upon the shaft a and has placed alongside it a loose pulley ¢ which 
has its bearing on a bush d capable of rotating freely upon the 
shaft ; the inner end of the bush d has fastened upon it a toothed 
wheele. Another toothed wheel f is fastened upon the inner 
adjoining end of the fast pulley boss b!. These two wheels, 
although having teeth of the same pitch, have an unequal number 
of teeth. Gearing into the two wheels is a pinion g carried by and 
rotating freely upon a stud h projecting from the outer side of the 
loose pulley c. The outer flange i on the bush is made with two 
parallel flattened sides to fit the jaws of a spanner or “‘screw key” 
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at one end of the bar J. The bush being held securely so as to 
prevent it and the toothed wheel e, which it carries, from being 
rotated, and the driving belt being upon and rotating the loose 
pulley c, the stud h, and pinion g carried by the latter, will be 
moved round the stationary toothed wheel e¢ on the sleeve, and 
the pinion g being also in gear with the adjoining toothed wheel 
J on the boss of the fast pulley }, will at each revolution of the 
loose pulley cause the fast pulley and the shaft a, upon which it is 
fastened, to be rotated to the extent of the difference in the 
number of teeth in the two toothed wheels. When the bush d is 
again released by the withdrawal therefrom of the bar J, its 
toothed wheel e will be free to rotate with the other toothed 
wheel f, when the belt is moved on to the fast pulley so as again 
to drive the shaft at its normal or quick speed. (Accepted No- 
vember 11, 1891). 


20,486. D. B. Morison and J. McAdam, Hartle- 
pool, Facing Pipe Ends, &c. (6d. 4 Figs.) December 
16, 1890.—The apparatus consists of frames B, which are keyed 
to a mandrel A, and formed with recesses for receiving the pipeg 
C, which are held in such a position, by covers D, that the flanges 
are at right angles to the centre line of the lathe. The apparatus, 
with the articles to be operated upon, may then be placed ina 


19.656. 














turning lathe, and the ends of all the articles turned or 
faced at the same time. If the length of the lathe bed allows, 
more than one set of articles may be operated upon at the same 
time by having four or more frames attached to or formed with 
the central part A. In this case the four ends are operated upon 
by three slide rests, the central rest being provided with two toole 
which are utilised to face one end of each set. (Accepted Novem- 
ber 11, 1891). 


21,095. J. Donaldson, Chiswick, Middlesex. Bend- 
ing Tubes. [lld. 8 Figs.) December 27, 1890.—Un a table 1 
are fixed two curved bars or formers 2, 2a, the curvatures of which 
correspond respectively to the curvature a finished tube is to 
have at those parts 3 of it situated at each side of the curved por- 
tion 4. Mounted on a slide 5, arranged to work in guides 6 
between the formers 2, 2a and in a direction at right angles to the 
length of the tube to be bent, is a grooved wheel 7 free to rotate 


rag d. 






























































9 Rie 
UREA, LIL rae 8 
Pia 3 
g Dn «? 
gene a 
/_ 
= 24 
-—-——— <4 ke ot 
Of je 
2 
410058 = 7 
7 
f 6 = 
OS —A 4 





about a pin carried by the slide. The slide 5 is operated by a 
screw shaft & driven by bevel gearing 9 from a shaft provided with 
a fast pulley 10 and loose pulleys 11 and 12. To arrest the motion 
of the slide 5 at certain points it is provided with two projections 
5a, 5b. When the slide 5 is near the inner end of its stroke the 
projection 5a actuates asliding-rod 19, which then acts against 
one arin of a lever, the other arm 21 of which is connected toa 





belt shifter 13, which is thereby operated to shift the correspond- 
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ing driving belt from the fast 10 to the loose pulley 11. When the 
slide is near the outer end of its stroke the projection 5b acts 
against a lever arm 22 and operates the belt shifter 13a through a 
lever arm 23, rod 24, and lever arms 25 and 25a to stop the 
machine. The screw shaft 8 can be rotated by means of a wheel 
8a. Guides 37 and 38 are so mounted on the bed that they can be 
moved into positions to form passages with the formers 2 and 2a. 
When a straight tube has been placed between the formers and 
guides, and the former 7 is moving inward and bending the por- 
tion 4 of the tube, the other portions 3 will be partly drawn 
through the passages, and in this way will be caused to assume 
curved forms corresponding respectively to those portions of the 
formers 2, 2a located between the guides and the former 7. As 
this bending action takes place, the guide 38 is adjusted towards 
the former 2, in order that the tube shall closely follow the curva- 
ture of the former. (Accepted November 4, 1891), 


21. F, Sansone, Keneienen Lancs. Stretching 
and Calende ltin, (8d. 3 Figs.) January 1, 1891. 
—Between standards a, a are mounted calendering rollers b, b1, 
which are driven by gearing at the same speed. The roller 
6 can be raised and lowered by operating handwheels which 
turn screws c'!, The roller b! has one of its bearings in a block b2 
which is carried on a pivoted portion d of the frame a, which is 
held in position by bolts f. The portion d can be swung round 
by the handleg, leaving a gap in the side of the standard a oppo- 
site the end of the roller b!, so that the belt h can be passed 
through the gap and slipped over the roller b!. The bearing 
block U2 is pivoted loosely on the portion d of the frame, and 
the opposite bearing of the roller b' is lengthened and supported 














enn 




















Wa 


by a bracket so that the roller b! preserves its position when the 
block 03 is removed. When one end of the belt # has been thus 
placed over the calendering roller b! and the pivoted portion d 
swung into place again, the other end is sbaned over the stretch- 
ing roller j, which is carried in —— bearings k, formed 
on a carriage which rolls to and fro on bowls 7 on a sole m, 
bolted to the top of the railsa!. The carriage carries a shaft 
o fitted with pinions p at each end, which engages with racks q 
on the top of the sole m. On another shaft r is a pinion s which 
gears with a spurwheel ¢ on the shaft 0. When the belt has been 
placed in position and the calendering rollers b, b' adjusted and 
set in motion, the stretching is effected by turning the handle u 
80 as — the carriage land roller j. (Accepted November 
11, 1891). 


34. T. N. Robinson, Rochdale. Planing and 
Moulding Machines. (8d. 3 Figs.) January 1, 1891.—The 
ordinary countershaft a is secured to the floor as usual and a 
pair of fast and loose pulleys for the driving belt are mounted 
on this shaft, which has also keyed upon it the pulleys b, ¢, d, e 
for driving the bottom cutter block, the two side cutter blocks 
and an additional countershaft which is fitted in bearings secured 
on the frame of the machine. The pulley b, by a belt b', and 
pulley b11, drives the spindle f on which is fixed the bottom cutter 
block f! ; the pulley ¢ by a belt cl and pulley cll, drives the spindle 
g of the side cutter block g', and the pulley d by a belt dl and 
pulley d'! drives the spindle / of the side cutter block h', The 
additional countershaft j is driven from the shaft @ by a belt e' 
which passes over pulleys ¢ and ¢ keyed on the shafts a@ and j re- 
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spectively. Onthe shaft j are also keyed a pulley k and cone 
pulley J, the former of which drives the cutter block m1 by a 
strap k! and pulley k11 on the spindle m of the cutter block ml. 
The cone palley i gives motion by a belt 2 and cone pulley J!) to 
the feed motion shaft » from which the feed rollers 0, o are driven 
by atrain of spurwheels, the top feed roller is pressed by weights 
or springs against the wood p which is being operated upon. The 
top cutter block m! and the side blocks 1 and g! are mounted in 
slideways. By thus arranging the machine, both the upper and 
lower cutter blocks can be driven by open belts, and the slack 
side of the belts being uppermost a higher speed can be given to 
these cutters without increasing the stress on the bearings, steady 
driving is obtained, and the spindles of the side cutter blocks can 
be made shorter. (Accepted November 4, 1891). 


GUNS, &c. 


7037. L. W. Broadwelland M. H. Durst, London. 
Magazine Firearms. (8d. 11 Figs.) April 23, 1891.—A 
cone-shaped casing A is provided with a longitudinal slit, and, 
near to each end, is fitted a spring lip B and a check lip B! to re- 
tain the upper cartridge within range of the bolt’s travel, and to 
prevent the escape of the upper cartridge, except by an end-on 
push. The spring lip B is attixed to a depending screen C, which, 
together with the check lip B' retains the upper cartridge in posi- 
tion, until removed by the forward action of the bolt, when the 
next one takes its place, under the action of a helical spring D en- 





circling an axle E, which is fixed to the casing A. The axle E has 
a square part D!, upon which is a washer G, which engages with 
one end of the spring D, the other end being fastened to a screw 
head H of the inner cone I. The forward end of the axle E is 
screw-threaded for a nut J, the loosening of which allows the 
plate F and the axle E attached to it to be rotated to put the re- 
quired tension in the spring D. An incline F! on the plateF 
pushes each cartridge forward as it arrives at the longitudinal slit 
tofree it ready for the bolt to convey the cartridge into the barrel. 
The inner cone I is provided with rack points L, L for regulating 
the position of the cartridges in the casing A, and has also a blade 














L! which lifts the last cartridge up between the lips B, Bl. The 
screen C is notched that the points L pass through, but the lifter 
L! abuts against it when the last cartridge is lifted. The lifter 
L! is then in such a position that on reloading thi gazine, the 
first cartridge causes the lifter L1 to recede continually until the 
last cartridge is inserted. The magazine may be recharged 
whether it be attached to the breech of a gun or not. The casing 
Ais fixed by the spring pawl M taking into a notch in the plate F. 
An upward pressure on the tail end N of the pawl which is within 
the trigger guard P, releases the magazine. (Accepted November 
4, 1891). 





16,956. H. D. Fitzpatrick, Glasgow. (E. Nicoll, 
Middlesbrough, Ken., U.S.A.) Magazine earms, [8d. 
9 Figs.) October 6, 1891.—Within a receiver 10, to which the 
stock 11 and the barrel 12 are connected, is pivoted on a bolt 14, 
a combined magazine and breechblock 13. The block 13 forms 
a chamber to receive the cartridges, which rest on a leaf 15, 
that is supported by arms. The chamber has a cover 20, held in 
its closed position by a spring latch 21. A spring-pressed 
pin bears against the cover, so that when the latch 21 is moved 
the cover is thrown upward by the action of the pin. For 
moving the block 13 a lever 23 is mounted on studs 24 and 24a. 
The members 9 and 9a of the lever 23 pass on each side of the 
block 13, and are provided with projections d, d! that ride 
within cam grooves e onthe block 13. Sections of the grooves 
e are concentric with the studs 24 and 24a, so that while the 
projections d, d! are passing through these sections the block 
13 remains stationary, during which period an opening in the 
forward end of the block registers with the firing chamber 7, and 





the feeding of the cartridge takes place. Ina slot 2 and a groove 
formed in one side of the block 18 rides a slide 25, having a 
spring clip 26 which engages the rim of the upper cartridge. The 
slide 25 cas a projection, carrying a sleeve, which rides be- 
tween the members of a bifurcated lever 27 pivoted to the block 
13 by astud m. An arm 28 carries a stud 4 that extends within an 
opening formed in the arm 6 of an extractor 29, As the lever 23 
is moved to the position shown in Fig. 2, the rear end of the arm 
6 is drawn down and the cartridge shell moved back. The shell is 
finally ejected by an ejector 30, the arm 7 of which is borne upon 
the breechblock. If while the parts are in this position a cartridge 
be placed by hand in the firing chamber ¢, the vertical arm of the 
extractor 29 will be carried forward and the arm 6 raised, and 
consequently no cartridge will be fed from the magazine, but ifa 
cutee is not placed in the chamber 7 from above, the hooks 
will engage the crosspiece ”, and then when the lever 23 is moved 
upward to close the breech, the arm 23 and the lever 27 will 
po tena’ the slide 25 and with it the upper cartridge. (Accepted 
November 11, 1891). 


RAILWAY APPLIANCES. 

. tmeyer, St. Johann, Germany. Jack 
oe eee T. Matte on 5 Figs.) August 7, 1891.—The bed 
A is provided with two bearings a, @ for the reception of a steel 

Fig. 1. 
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pivot b on which a pinion Kis mounted. A sleeve d, e, f, 9 guides 
the rack h, which is adapted to be raised and lowered. The rack 
h, besides having teeth h? into which the pinion K gears, is pro- 


and has on its outward side a lifting nose i which moves up and 
down ina slit in the ager sleeve, and engages under the rail. 
Keyed on to the spindle of the pinion K is the sheave ¢ having 
holes C for the reception of a lever by which the pinion may be 
turned, The apparatus is arranged with its nosei underneath 
the rail S to be lifted, so that on turning the pinion the rack h 
with its nose i will be lifted and the rail raised. A pawl lis 
loosely mounted on the spindle b and engages with its two tongues 
2,0 in the double row of ratchet teeth hl, hl. The pawl is 
further projected below the spindle b and provided with a spring 
m having its end attached to the bed of the block A and actuating 
the pawl against the rack h. The pawl has a projecting lever D 
by which it may be retracted from the rack h. Thus as soon as 
the rail has been raised sufficiently the pawls 11, /! engage in the 
teeth 1 and keep it up. (Accepted November 4, 1891). 


MISCELLANEOUS. 


17,698. S. Wright, London, Barrel Tr 
Machine. [8d. 5 Figs.) November 4, 1890.—In the base- 
plate a of the machine there are three grooves b, which radiate 
from the centre, and in which three uprights c slide freely. A 
fourth upright e, similarly constructed, swings upon a fixed pivot 
Jj. The uprights are provided with brackets d upon which the 
temporary truss hoops g can be placed. In the centre of the 
machine is arranged a screw m carrying a crosshead n which has 
three arms, at the end of which are guides o which fit the pillars 
h. The screw m is supported by a bevel wheel p which is formed 
with a long sleeve, fitted with a collar at its upper end and pass- 
ing through the cross casting i. The bevel wheel is screw- 
threaded internally. To the crosshead n is attached a bell, which 
isin two halves, one half being fixed to the casting n, and the 
other half being hinged to the fixed half. The bell consists of 



































supports v each of which is provided with a screwed end arranged 
to slide in a slot in the casting. The bevel wheel p is so arranged 
that it cannot be rotated in either direction. The supports v are 
coupled and held together by bands w, the lower one of which 
is made of a bell-mouth shape, so that the ends of the staves may 
more easily enter it. The temporary truss hoops 2 rest in notches 
cut to receive them in the supports v. The bell being at the top 
of its stroke, is opened and the temporary truss hoops 2 placed 
in position and the hinged half is closed. The staves are arranged 
ina circle inside the lower truss hoops g and the machine is put 
in motion, The trussing bell descends and closes the staves to 
the required extent until they enter the truss hoops to the re- 

uired distance. The bell is then opened, the bottom support 

rawn away, and the barrel removed. (Accepted November 4, 
1891). 


14,376. S.and F. G. Davis, Las Vegas, New Mexico, 
U.S.A. Wool-Washing Machines. (8d. 5 Figs.) August 
25, 1891.—'Two water tanks are filled with water, which is kept 
at a proper temperature by means of steam Pee B. Within the 
tanks are perforated false bottoms C through which the sediment 
from the wool sifts. Journalled upon a standard between the 
tanks is a rocking shaft D upon which are fixed two rocking arms 
E. Pivoted to the ends of the rocking levers E are bail bars F, 
which have their lower ends pivoted to the plunging wool re- 
ceptacles G, the side walls of which are perforated to allow 
a free circulation of the water through the wool when the 
receptacle is immersed. One of the side walls has a hinged 
section H connected at its end to the main portion of the 
receptacle, which, when let down, rests on the edge of the tank 
and facilitates the removal of the wool. The bottoms of the 
receptacles are formed of open wirework arranged slightly 
above the lower edges of the walls, which, together with strips 























Jconnected to the side walls of the tank, prevent splashing. A 
shaft K carries two flywheels I, which are connected by levers 
Mand N to the shaft D and serve to give it a rocking motion, 
whereby the receptacles are alternately aoe into the tanks. 
Iron pressure plates P are provided with holes which can be 
closed, when desired by valve gates Q pivoted to the upper 
side of the plate. Connected to the corners of the plates P are 
chains R connected to rack bars S, which are guided in transverse 
bars of a hanger frame. The hangers U, to which the bar T is 
connected, depend from a frame above the tanks, and journalled 
in them is a shaft V provided with crank arms and handles W, 
which serve to turn the same to adjust the rack bars, and the 
weighted pressure plates through pinions X engaging the rack 
bars. The rack bars may be locked in their adjusted Pe ue 
by means of ratchet wheels Y and pawls Z connected to the 
hangers. (Accepted November 4, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford» 





vided with a row of ratchet teeth 4! on each side of the pinion, 


street, Strand, 
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THE ELECTRIC LIGHTING AT THE | the electro-magnet with more or less force, and which | So as to exert more and more downward strain on 


ROYAL NAVAL EXHIBITION.—No. IV. | 


THE steady current arc lamps used for the illu- 


mination of the Exhibition were the same as those | 
in use at the British Museum, and are known as 
Messrs. Siemens Brothers and Co.’s ‘‘ Band” 
lamps. 
Fig. 17 is a general view of the lamp, and Figs. | 
18 and 19 give details in plan and elevation of the | 
regulating mechanism employed. Each lamp was | 
supplied with a steady current of 10 ampéres, and | 
was capable of burning 18 hours. In the grounds 
they were carried in groups of six on 40-ft. lattice 
iron masts, and in the galleries they were sus- 
pended from the roof. Throughout the Exhibition 
these lamps were worked two in series, the total 
potential difference between the distributing mains | 
being 105 volts, so that a resistance was required | 





when no current is passing through the electro- | 
magnet, holds the frame r in such a raised position | 
that the movement of the escapement is arrested 
by the stop g. When the frame + is in this position, 
and the positive carbon is thus raised to such a 
distance from the lower or negative carbon that no 
arc is formed, the relatively strong current passing 
through the coils of the electro-magnet e attracts 
the armature h, thus lowering the positive carbon 
until the escapement is freed from the stop g, 
whereupon the positive carbon and its frame c will 


| be free to descend by gravity until it comes in con- 


tact with the negative carbon. Owing to the pas- 
sage of the current through the carbons the current 
through the electro-magnet e will be weakened 
to such an extent as to allow the spring f' to 
raise the frame x again so as to arrest the escape- 
ment and raise the positive carbon sufficiently to 
















































































to about the excess of P.D. Their exact position 
is shown on the general plan, Fig. 5 (see page 682 
ante). In all about 200 Band lamps were in use, 
representing a current of about 1000 ampéres. 

We will now describe the regulating mechanism 
of this lamp illustrated by Figs. 18 and 19. The 
frame c which carries the upper positive carbon 
of the lamp is suspended by a conducting metal | 
band m, wound round the circumference of the! 
barrel d mounted on a_ horizontal axis y, and | 
containing a volute or coiled spring ¢ so arranged 
that the weight of the positive carbon and its frame 
tends to rotate the barrel in opposition to the 
spting. The barrel carries a toothed wheel which 
is connected by a train of wheels to an escapement 
and pendulum w, whereby the rotation of the 
barrel and consequently the descent of the positive 
carbon due to gravity is allowed to take place at a 
slow regulated speed. The barrel d with its 
wheelwork and escapement is mounted in a 
frame + pivoted at its lower end at a point x (near 
the axis of the barrel y) to standards s projecting 
up from the lamp-base «. The upper end of the 
frame carries an armature h facing the pole-piece k 
of an electro-magnet e which is connected as a 
shunt across the terminals of the lamp. When 
the electro-magnet attracts the armature it draws 
the frame + downwards about its pivots, and thus 
lowers the barrel carried by it, and also the positive 
carbon with its frame c. The frame ris held back 
at its upper end by a spring f' (adjustable by | 
a setting screw q acting on the lever zn), the ten- | 
sion of which is regulated to withstand the pull of 











‘escapement with the stop g. 






























































strike the arc. A position of equilibrium is thus | 
established by the increase of the resistance cf the 
arc, and suflicient current passes through the shunt 
to cause the electro-magnet ¢ to balance the pull of 
the spring fj". 

As the positive carbon burns away, and the 
resistance of the arc increases beyond this point, 
the attraction of the electro-magnet e overcomes 
the force of the spring f! and the framer is attracted, 
whereby the escapement w is released from the fixed 
stop g, and the frame c is lowered partly by the 
descent of the axis of the barrel d and partly by 
the rotation of the barrel on its axis y. When the 
resistance of the arc is thus lessened the electro- 
magnet becomes correspondingly weakened, and 
the frame + is raised again by the spring f', raising 
the positive carbon frame ¢ and engaging the | 
Inthis manner the! 
normal resistance of the arc is re-established, and 
the regulation of the positive carbon is governed | 
according to the variation in the resistance of the 
arc itself. For introducing fresh carbons the upper 
carbon frame c is raised by hand, whereupon the 
volute spring in the barrel is enabled by uncoiling 
to turn the barrel so as to wind up the suspension 
band again, the train of wheels being so arranged 
that this can be done more or less rapidly without 
actuating the escapement. To compensate for | 
the variation in weight of the positive carbon in 
burning away, a helical spring f? strains a cord 
which is led over a pulley b on the frame r and | 
becomes wound on the axis y of the barrel as | 
the barrel revolves, lowering the positive carbon 





| ment these lamps have not a fixed focus. 


| supporting them. 


the frame + the more the carbon is consumed. 
Thus the spring being strained to the least extent 
when the carbon has been freshly introduced, its 


‘tension and consequently its downward pull upon 


the frame 7 will increase as the weight of the car- 
bon decreases. 

A notable feature in the mechanism of this lamp 
is the absence of any sparking, which is so often 
the case in arc lamps. The shunt is permanently 
connected up to the terminals of the lamp, and, as 
already described, the regulation is effected by the 
variation in the strength of the current init. Messrs. 
Siemens Brothers and Co. supply lamps of this pat- 
tern to burn with currents ranging from 3 to 25 
ampéres, and can adapt them for working in series 
of more than two or for alternating currents. The 
negative carbon is fixed in a holder at. the bottom 
of the lamp framing; as this has no automatic adjust- 





Fic. 17. 
Fig. 17 
gives an external view of the complete lamp, the 
lower part of which is surrounded by an opal 
globe. For out-door work a water-tight cover 
is supplied and is indicated by the dotted lines 
in the figure. The lamp is suspended by means 
of a semicircular rod shown, and the globe 
can be conveniently lowered for re-carboning. 
It has proved itself to be an excellent lamp, and 
burns with great steadiness. 

The glow lamps were supported by an arrange- 
ment specially suited for Exhibition purposes, 
and consisting of two copper strips forming the 
positive and negative leads, placed at a short dis- 
tance apart. Each lamp was mounted on a piece 
of porcelain of such shape that the whole could be 
easily fixed in position on the copper strips at any 
convenient place along the line. ‘The suspensions 
for glow lamps were made on the same lines, and 
consisted of two rings of metal—the current being 
conveyed to the rings by means of the conductors 
Over 2000 glow lamps were in 
use for illuminating purposes, and every care was 
taken to place them so that the exhibits could be 
minutely inspected during the lighting hours. 

The magnificent light on the top of the Eddy- 
stone Lighthouse, which formed such a source of 


' attraction both inside and outside the Exhibition, 


was produced by an automatic focus-keeping alter- 


‘nate current arc lamp specially made for the 


Exhibition by Messrs. Siemens Brothers and Co. 
The Siemens alternator and exciter, which sup- 
plied current to this lamp, has been fully de- 


‘scribed and illustrated (see page 710 ante), and was 
‘capable of producing an alternate current of 500 


amperes at a potential difference of 80 volts, the 
frequency being 70 complete periods per second. 
The current supplied to the lamp was ae 
means of an impedance coil already described. 
The lamp itself was designed to work with an 
alternate current of 500 amperes, and was placed 
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inside a lighthouse lens made by Messrs. Chance 
Brothers, of Birmingham. Figs. 20 and 21 give side 
and end elevation of the lamp, to which we shall now 
refer. The lamp is supplied with massive fluted 
carbons a b, of which the upper is supported by 
a solid metal ring c forming the carbon-holder 
proper. This carbon is capable of adjustment in 
two vertical planes at right angles to one another, 
the respective motions being controlled by the 
milled heads d and e. The holder, with its carbon, 
turns about the fulcrum f, and its motion in this 
plane is effected by turning the screw d, which is 
tapped into a nut connected to the holder by 
links g. In this manner the carbon can swivel 
about the pivot f in the plane of the paper. The 
milled head e is fixed to one end of a stud which 
terminates in an eccentric, and by turning it 
the carbon is moved in a plane at right angles 
to the former. By compounding these motions the 
carbon can be adjusted in any intermediate planes. 
The flexible copper strip h partly conveys the 
current to the carbon and thus prevents any over- 
heating due to the joints. The carbon-holder is 
clamped to a solid vertical rod i by means of the 
pinching screw j. This allows of the holder being 
moved within limits upon the rod without actuat- 
ing the internal mechanism of the lamp, and is 
more especially used when the lamp is re-carboned. 
The rod i descends by gravity at a slow regulated 
speed which is governed by a train of wheels inside 
the lamp ; these terminate in an escapement which 
is controlled by the attraction of a magnet core bya 
solenoid connected as a shunt across the terminals 
of the lamp. In addition to this, the upper carbon 
is so connected internally with the lower one, that 
the latter automatically rises as the former is fed 
downwards. Special rubbing contacts are provided 
to carry the current to the lower carbon, and in 
order to compensate for the loss in weight due to 
its burning away, and also for steadying the 
motion, a dash-pot k is provided with mercury, so 
that when the carbon has a maximum weight the 
upward force due to the mercury is a maximum, 
and as the carbon burns away this force gets less. 

The action of the lamp may be briefly stated as 
follows : In the first instance the carbons are apart, 
and when the current is switched on, the escape- 
ment is released, and the carbons feed together 
until when they touch the arc is struck. As the arc 
gets longer and its resistance increases, more 
current passes through the solenoid until finally 
the escapement is released and the carbons again 
approach one another, until the normal resistance 
of the arc is obtained. The carbons move and 
burn at equal rates, and consequently the lamp is 
truly focus-keeping. 

To insure the exact focussing of the arc when 
the carbons are first fitted in, the tube /, which 
forms a guide for the vertical rod i, supports at its 
upper extremity a projection m, which can be 
turned round on the tube, thus showing the atten- 
dant where to place the are. In the position shown 
in the sketch the frame supports a sheet of asbestos 
which protects the rod from the intense heat of the 
arc. Electrical contact is automatically made with 
the terminals ¢,, ¢, on sliding the lamp into position 
on the turatable. At the commencement of the 
Exhibition the lamp was worked with 150 ampéres, 
but subsequently, when an electrically-driven fan 
had been titted in the cupola in order to ventilate 
it, 300 ampéres, and occasionally 400 ampéres, were 
used, 








CANET v. KRUPP GUNS. 

So long ago as 1889 it was widely recognised that 
a rival to Armstrong and Krupp had arisen in 
France, and that the Forges et Chantiers de la 
Mediterranée, who, some years before, had estab- 
lished a gun factory at Havre, were beginning to 
compete with the older and famous firms for the 
supply of artillery to foreign nations. The spirit 
of conservatism that ruled over the English and 
German works has prevented much detailed infor- 
mation from becoming public as to the guns made 
there ; the Forges et Chantiers, however, have 
considered it good policy to publish—through our 
columns—the fullest particulars of every type of 
ordnance they produce, being well aware that 
such publication would only redound tothe honour 
of France and their own credit, and could in no 
way afford information that could be hostile to 
either. 

In the course of the articles published by us on 
the Canet system of artillery, we from time to time 


made some general comparisons between that and 
the Krupp system. The materials for detailed 
comparison were then not available, but recently 
a minute comparison has been made and published 
in the Internationale Revue iiber die gesammten 
Armen und Flotten. Coming from a German 
writer it was of course both natural and fitting 
that all points in favour of Krupp should be 
fully insisted on, and it is our present purpose 
to summarise without any comment the compari- 
son referred to, leaving to M. Canet the privilege 
of replying should he think fit. 
The investigation deals with two calibres of very 
similar value, the 32-centimetre Canet and the 
30.5 calibre Krupp. Some particulars of these 
guns are as follows : 
TABLE I,—Particulars of 12.6-in. and 12-in. Canct and 
Krupp Guns. 





— Canet. Krupp. 
cent. | in. cent. | in. 
Calibre.. oe ‘ 32 | 126 | 305 | 12 
Length in calibres .. 40 35 

kilos. | tons kilos, , tons 
Weight of gun 66,000 | 62,450 62.45 

Ib. Ib. 
*» projectile... 455 | 1003 455 1003 


The weight of gun given above is not that with 
which the results recorded in Table II. were 
obtained, but is intended for firing larger charges. 
The gun used in the trials weighed only 48 tons, or 
nearly 18 tons less than the Canet gun. 

The three rounds fired from the Krupp gun 
would, if they had been fired from the normal type, 
have.been 524.5, 579.9, and 723 foot-pounds of 
energy per pound weight of gun. It is to be 
regretted that the trials were not made with the 
normal type, as the deduction leaves room for 
controversy. The data given in the tables of velo- 
cities, pressures, &c., of the Canet gun were taken 
from the ‘‘ Revue d’Artillerie,” vol. xxxviii., page 
70. Two of the results from the Krupp gun were 
taken from the official firing report lxxxvi., and 
the round fired with a powder charge of 441 Ib. is 
from an experiment made after the report was 
published. 

In the firing test of the Canet 66-ton gun, befure 
the Japanese Commissioners, twenty rounds were 
fired ; in thirteen of these, brown powder (mark 
P.B,.S.) was used ; in six rounds mark B.N). pow- 
der, and inone, mark B.N., sample 6, 1890. From 
these rounds three were selected for comparison 
which closely agreed, as to weight of projectile and 
charge, with those of the Krupp gun. The last 
Krupp round recorded in the Table, with a charge 
of 227 lb. of powder (mark W.P.C., 1889), is com- 
pared with the rounds from the Canet gun giving 
the highest efficiency, and special reference is 
made in the article under consideration to the 
phenomena attending these rounds. 

The points deduced from the Table are as follows: 


per square inch. 

2. The total and relative strains on the Krupp 
gun are not greater than with Canet, but the 
powers of penetrating a wrought-iron plate with the 
former are 35.71 in. and 38.54 in. and in the latter 
32.88 in. and 36.30 in. 


B.—Rovunps Frrep with B.N,. anp W.P.C./89 
PowpeErs, 

1. With a charge of B.N,. powder of 242.5 Ib. a 
velocity of 1845 foot-seconds was obtained with a 
Canet projectile of 995 1b. ; while the Krupp gun 
with a charge of 227 lb. of W.P.C./89 powder im- 
parted a velocity to the projectile of 1003 lb., of 
2234 foot-seconds. The total and relative energies 
are greater in the case of the Krupp projectile, 
and its penetrating power is also higher, being 
45.6 in. of wrought iron at the muzzle, while that 
of Canet is only 31.18 in. In comparing the 
efliciency of the Krupp gun with the three best 


withstanding the higher initial velocity and total 
energy of the Canet projectile, the energy of the 
Krupp projectile is greater per square inch of 
projectile section, per pound of powder charge, 
and per pound weight of gun, and the deduction is 
drawn that the Krupp gun is superior as regards 
average energy of projectile and efliciency of gun. 
The Canet gun is capable of piercing 44.9 in. of 
wrought iron at the muzzle, and the energy per 
pound weight of the weapon is 563.5 foot-pounds. 
The Krupp gun, on the other hand, can pierce 
45.6 in. at the muzzle, whilst the energy per pound 
of gun is 564 foot-pounds, and this superiority is 
the more noteworthy in that the Krupp gun is at 
the same time shorter and of less calibre. 
Referring more particularly to round No. 7, in 
which the Canet gun was tired with 562 lb. of 
P.B,.S. powder, the report states : ‘‘ Aprés chaque 
coup, la culasse était ouverte par un seul homme, 
sauf aprés le 18° coup (No. 7 of our Table), ou l’on 
a dai mettre deux hommes a la manivelle.” . 
This remark leaves it to be inferred that the 
charge of 5621b. of P.B,.S. powder rendered 
the loading troublesome, but no information is 
given as to the time required for this operation. 
As no further shots were fired on that occasion 
it seems fair to assume that the gun would be 
incapable of standing a succession of shots with 
such high charges without more serious trouble 
ensuing. This difficulty with the breech is the less 
excusable in that the maximum pressure in the 
chamber was only 16.69 tons per square inch, an 
amount which experience proves the Krupp guns 
are capable of withstanding indefinitely without 
injury to either the breech-block or its mechanism. 
Taking now the two rounds Nos. 8 and 9 of our 
Table, in which the Canet gun was fired with 
charges of 297 lb. and 304]b. of B.N,. powder, it will 
be noted that the results show a great want of uni- 
formity. Although the shell was lighter, and the 
charge heavier in No. 9 than in No. 8, the muzzle 
velocity, instead of being greater, is actually less 
than it was in the preceding shot. The report 
merely remarks, ‘‘ Au 16° (No. 9 of our Table) 
coup le chargement avait été fait dans de mauvaises 
conditions et la combustion de la poudre a été in- 
complete, ce qui explique la faiblesse relative de la 
pression et de la vitesse.” Nothing is said, how- 
ever, as to the nature of the unfavourable condi- 
tions, or of the cause of the incomplete combustion 
of the powder. Such defects as those pointed out 
give rise to the opinion that the safe working limit 
of the gun had been exceeded, and that, therefore, 
no practical value is to be attached to the results 
obtained. 
Let us now compare the results obtained with a 
5.9-in. quick-firing Canet gun of 48 calibres long 
with those obtained with a 5.9-in. Krupp gun 40 
calibres long. Particulars of the guns and tests 
are given below : 
TABLE III.—Pariiculars of Canet and Krupp 5.9-in. 
Quick-Firing Guns. 





A.—Rovunpbs Frrep with Brown Power. = Canet. Rrepp- 

1. The Canet 987.7 lb. (448 kilos.) projectile had} mm | in. | mm, | — in. 
velocities respectively of 1885 ft. per second|Calibre.. .. ..| 160 | 59 149.1 | 5.864 
(575 m.) and 2010 ft. (613 m.), with charges of | Length in calibres .. 48 | 40 
396.6 Ib. and 439.5 Ib. of P.B,.S. brown powder, ey ren 
and with gas pressures of 9.9 and 13.25 tons per Weight of gun a 6400 6.31 | 5650 | 5.57 
square inch. The Krupp projectile, weighing carriage ..| 4700 4.64 4400 | 4.390 
1003 Ib., ony velocities of 1902 ft. and 2000 ft.} —” ae nee retold Sar 

er second (580 m. and 610 m.) with charges of : ; 50 on | 50 | 7 
B66 Ibe and 441 Ib. of PPG (02 a 6 | a) | oe 
pressures recorded being 15.55 tons and 17.48 tons kg. 


| 

Boe kg. Ib. 
Weight of projectile... 40 88.2 40 and 51 2 ot 
| 


The data as to the dimensions and weight of the 
Canet gun are taken from the ‘*Revue d’Artil- 
lerie,” vol. xxxv., page 86, whilst the firing data 
are an extract from a report on nine shots fired at 
the Sevran-Livry proving grounds in March, 
1890, published in the thirty-sixth volume of the 
same journal, page 85. Referring to the table of 
dimensions, it will be seen that the Canet gun 
was nearly } ton heavier than the Krupp gun, and 
its carriage is also } ton heavier, so that taking the 
guns as mounted the Krupp is the lighter by a full 
ton. 

For the purpose of comparison two shots have 
been selected from those fired by each gun. The 
first pair of results were obtained under very 
similar conditions. The powder charge in each 
case weighed 28.7 lb. and the projectile 88.2 lb., 








recorded rounds of Canet, it is noticed that not- 


but whilst the Canet gun gave a velocity of 2389 ft. 
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TABLE II.—SHOWING RESULTS OF FIRING WITH THE CANET 12.6-IN. AND THE KRUPP 12-IN. GUN. 













































































CHARGE. | PROJECTILE. ENERGY OF PROJECTILE AT MuzzLE or Gun, 
a | ceteieinaie winced SSS SS ae pl © eee tol De ee 7 Penetrating 
| | Per Centimetre| } | Gas Pres- | Power of Pro- 
Gun sas | Total of Circum- | Grogs Section Weight of | sures. jectile in 
is Nature of Powder. ae Weight. wt. } Py? “=| of Projectile Projectile per | Ww wee Gun | W — Iron 
5 | 29 Pv? Ms : 
3 
2 | | en 
: kilos.| 1b. | kilos! Ib, | m. | ft |n.-tons | t.-tons | m.- |ft.-tons| sq. sq. in. kilo. | Ib. foot- | kilo. | ft.-Ib. atm. | tons | cent. in. 
| | tons | cent. ft.-tons m.tn.; tons | per 
| | } | m. tns sq. in. 
1 Canet .. P.B.S)., sample 3,1890) 179.9 396.6 | 448 | 987.7 | 575 | 1885 | 7549.5 24,385 75.10 615.8 | 9.39 195.59 42.01 62.54 114.39 | 374.5 1570| 9.9 | 83.5 $2.88 
2 Krupp | P.P.C. /82D X. 89 ..} 180 398.8 | 455 |1003 | 580 | 1902 | 7801 25,190 81.42, 667.64 | 10.68 222.46 43.34, 63.485 121.9 408.7 | 2370 |15.55| 90.7 35.71 
3 Canet ..| P.B,S, sample 3,1890/ 199.3 439.5 | 448 | 987.7, 613 2010 | 8550.5 27,710 85.35 699.87 | 10.67 222.25 43.05 63.087 | 130.0 | 416 | 2020 13.25) 92.2 36.30 
4 Krupp ..| P.P.C.S2DIII.9: ..| 200 | 441 455 1000.3 610 | 2000 | 8629 | 28,865 90.06 738.49 | 11.81 246 43.15 | 63.707 | 138.2 453 2665 |17.48| 97.9) 38.54 
5 Canet | BN « “ss .-| 110 | 242.5 451.5, 995 | 553 | 1515 | 6966.3 22,495 69.33 568.51/| 8.66 180.39 63.33) 92.767 | 105.55 | 346 1158 | 7.56| 79.2 31.18 
6 Krupp ..| W.P.C. 89 D X. 90 | 103 | 227 | 455 1003 | 681 | 2234 | 10,755 | 34,733 112,27 | 920.61 | 14.72 306.62 104.4 | 152.912 | 172.2 564 2640 117.32 116.0 45.6 
7 Canct ..| P.B.S... .. «| 255 562s «443.5, 987.8 | 704 2310 | 11,329 | 36,580 112.7 924.1 | 14.09 293.49 44.43 65.08 | 171.7 | 563.2 2515 116.69 114.2 44.9 
| j } 
8 - a«| My «s ee - | 185 | 2897 457.5, 995 | 702 2304 11,341 36,620 112.81 925 14.10 293.70 | 84.01 123.155 | 171.8 563.5 2174 14.06 | 114.2 44.9 
O81 <3 ue Se --| 138 | 304 4435 987.8 | 697 | 2287 11,105 | 35,860 110.47 | 905.85 | 13.81 287.65 80.47 | 117.863 | 168.19 551.5 1931 12.67 | 112.4 44.2 
| i | 
TABLE IV.—BALLISTIC DATA OF 5.9-IN. CANET AND KRUPP GUNS. 
—--_———_— —— aces — n ene 2 _ a aes — - - —— — 
| | ENERGY OF PROJECTILE AT MUZZLE OF GUN. 
| | 
: Tot | | | Penetration 
Gun. | Nature of Powder. | Weight of | Weight of | Muzzle | | Per Centimetre | Per Centimetre . | Per Kilo- Maximum Pressure. in Wrought 
Charge. Projectile. | Velocity. | | = Per Kilo- i 
| | | | | Total. | and per Inch of | and per Square | gramme and per gramme anc Iron. 
| | | | Circumference of Inchof Cross-Sec- | poundof Powder. '.ber Pound of } 
| } | Projectile. tion of Projectile. | * Weight of Gun. | 
7 | kilos.! 1b. | kilos.! 1b, m. | ft. m.-tons ft.-tns}m.-tons ft.-tons m.-tons {t.-tons| m.-tons ft.-tons kilos, ft.-Ib. atm. | tons per cm. | in. 
| | | } | | sq. in. | 
Canet eke ee -e «st 38 28.7; 40 | 88.2 | 728* 2389) 1080.5 3490. 22.93 188.03 6.11 127.27 83.1 | 121.72 163.8 | 553.5 2090 13.71 46 6 |18.39 
: low | | | | | 
ane aieias Sag oe } 13 | 28.7; 40 | 88.2) 818 | 2684 1364 4406) 29.12 238.78 7.81 162.68; 104.9 153.68 241.4 791.3 2645175 | 17.832.49 56.0 [22.06 
>h | | | | | 
Canet “| BN. .. ae ah 33.0} 40 | 88.2 | 824* 2703 1384.3 4407) 29.37 240.9 7.83 163.1 | 92.3 135.20 216.3 709.3 2810 | 18.43 56.1 |22.09 
| | i | | | 
Krupp “1 W.P.G (89 (5/7.5) h, 13.3 | 29.3| 40 | 88.2\ 833 2733 1415 4570 30.20 247.66 8.10 169.72| 106.4 155.84 250.4 821.3 2725455 | 17,874.36 57.5 pees 
; ica ao | oe 
ii These arc initial velocities as calculated from the velocities at 65m. The ‘‘ Révue d'Artillerie” quotes these initial velocities as 740 m. and 838 m. respectively, or 12 and 14 metres too high. 
TABLE VI.—BALLISTIC DATA OF CANET AND KRUPP 4.72-IN. SIEGE GUNS. 
| ENERGY OF PROJECTILE AT MUZZLE OF GUN. 
Weight of ' fi | ii pe wa onesie ase | Maximum P e 
’ — er ete . | ressure. 
Gun. Nature of Powder. Charge. Weight of Projectile. Muzzle Velocity. metre and per and per Square! Per Kilogramme | Per Kilogramme 
Total. Inch of Cir- | Inch of Cross- | and per Pound | and per Pound 
| cumference of Section of Pro-| of Powder. | Weight of Gun. 
| Projectile. jectile. 
—- kg. | Ib. kg. | Ib. metres ft. \m.-ta.| ft.-tons m.-tn. ft.-tons m.-tn. ft.-tons | m.-tons ft.-tons| kilos. | ft.-Ib. atmosphere’ tons per 
| | | | | square inch 
Canet ..| Cy brown me ..| 4.6 | 10.1 | 18 to 19.2 39,7 to 42.3) 514 1687 | 272.4 783 6.43 | 52.73 2.14 4455 | 527 77.2 | 169.5 556 2110 | 13.84 
| | | | +45 | +.33 
Krupp ..| P.P.C./82HX.89 ..| 5.0 | 11.0 20 | 44.1 500 | 1640 (254.8 723 | 6.76 | 55.43 2.25 46.86 | 50.97 | 74.68) 1788 585.5 2160 ‘0 | 14,17" .29 
| | 
Canet_ ..| B.N.,sample 155, 188? 3.25 - 7.2 18 to.192 89.7 to42.3| 577 | 1893 305.4 986.5 810 66.42 270 56.24 93.0 137.58 213.6 700.6 {1h yo 
| | ss 
| ae ee | } | | +o | +43 
Krupp... W.P.C./89 (6/3) IX. * 244 53 2 | 441 592 1943 357.3 115.4 9.48 | 77.73 | 3.16 65.83 146.4 | 214,53 251.6 825.3 2370 40 | 15.52 .26 





per second, with a pressure of 13.71 tons in the black powder, and thirteen with C.N. powder, inch of circumference, and per square inch of section 
chamber, the Krupp gun gave a velocity of 2684 ft. ' sample 155-1889. The black C, powder proved less are greater for the Krupp gun. (See Table VI.) 
per second, with a pressure of 17.33 + .49 tons. | satisfactory than the others. The best results ob-| If now we compare the results obtained with 
With 33 lb. of powder the Canet gun gave its | tained with the C, brown powder and with the C.N. B.N. and W.P.C. powders, it will be seen that the 
maximum velocity of 2703 ft. per second, the pres- | powder have been selected for comparison with the Krupp gun again shows to advantage, as it gives a 
sure being 18.43 tons. This result was exceeded Krupp gun. velocity of 1943 ft. toa projectile weighing 44.1 Ib. 
by the Krupp gun with a charge of but 29.3 Ib. of | ee a a ye | with a charge of 5.3 lb. of powder, and a pressure 
powder, the pressure being 17.87 + .36 tons, and | +—fartieutars of Vanes a ee eee | 13 : 
the velocity 933 ft. per i The work stored | Siege Guns. | of 15.54 + ‘5; tons per square inch. On the other 


in the Krupp projectile, whether taken as a whole | ~ 


| hand, the Canet gun with 7.2 lb. of powder and a 








or referred to the several units as in Table IV.,, is | = | Canet | Krupp. pressure of 10.23 to 12.2 tons, only gave its projec- 
greater in both examples. At the muzzle the Canet | Bootes ys tae Be in, tile a velocity of 1893 ft. per second, and the 
gun would be capable of piercing a wrought-iron Cajjbre.. - "190 | 12.72 | 120 | 19,72 energy both total, and, as referred to the several 
plate 18.39 in. thick in the one case and 22.09 in. [Length incalibres ..| 26 24 units, is less than in the case of the Krupp gun. 
thick in the other, whilst under the same conditions | | The experiments further show that the German 
the Krupp gun could pierce a plate of 22.05 in. and | wes nt of cun | am | th 3191 Smokeless powder is much more effective than the 
22.69 in. in thickness respectively. Besides its) ©" * re a sees | ve 3743s rench. 
greater power of penetration, the Krupp gun,, ”" “"® aj rs bn (To be continued.) 
though 8 calibres shorter, also shows a materially! ., projectile | 18 39.68 | { 2 doi | 
higher efficiency per pound weight of gun. =o z i ol : — THE LIVERPOOL OVERHEAD 

As another example let us compare the 4.72 in. | | RAILWAY 
Canet siege gun 26 calibres long with the Krupp! The first pair of results shows that with the Canet | ‘ 
gun of the same calibre 24 -calibres long. The gunaprojectileweighing from 39.7 lb. to 42.3 lb. was | (Concluded from page 713.) 
dimensions and weights are given in Table V. ‘given a muzzle velocity of 1687 ft. with a charge of| For all ordinary traffic beneath the railway, the 


The particulars as to the dimensions of the Canet 10.1 1b. of brown C, powder, the pressure on the height beneath the viaduct is sufficient, but occa- 
gun have been taken from the ‘‘ Revue d’Artillerie,” chamber being 13.84 tons per square inch. The sionally very big things, such as marine boilers 
vol. xxxiv., page 559, and the firing data from Krupp projectile weighing 44.1 lb. was given a/|and the rest, have to be brought in and out of the 
vol. xxxvi., page 175, of the same journal. The | velocity of 1640 ft. by a charge of 11 Ib. of powder docks. Provision has therefore to be made for 
figures have been selected from those obtained at a |th being 14.17 +°23 ee | giving clear headway, and this is done by tilting 
series fired at the Hoc Polygon, twelve of which | “© Pressure Deing 14.1/ = \99 SOED pee SENS See. bridges. In Figs. 3 and 4, which appeared on page 
were fired with C, brown powder, one with C, | Both the total energy and the energy per pound, per |714 of our last issue, one of these movable spans, 
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known as the Sandown Bridge, is shown; in the 

former illustration it is closed, and inthe latter open. 

This type of bridge has been originated by Mr. | 
Ferdinand Huddleston, who has patented the de- | 
sign. The main principle will be apparent from | 
the illustrations. It will be seen that two spans 

are opened simultaneously, the girders across being 

continuous. They are hinged to their intermediate | 
pier in a manner plainly shown by the view of the | 
open bridge. When the bridge is opened one end 
acts as a counterweight tothe other, but the height 
of the viaduct not being great, only 14 ft. in the 
clear, and the opening of considerable width, one 
part is necessarily shorter than the other and 
kentledge has to be used to bring the weights more | 
nearly to an equality. In order to increase the 

length of the short arm, over that which would be 

given simply by the height of the viaduct, a pit has | 
been sunk as shown. The movement is effected 

by hydraulic power. Figs. 5 and 6 on the present 

page show the arrangement, Fig. 5 being the open- 

ing gear. The horn or bracket is attached to 

the girder, as may be seen by reference to 

Fig. 4 (in last week's issue), and by it the bridge 

is tilted by means of the hydraulic cylinder as 

shown. Fig. 6 is the arrangement for sup- | 
porting the falling or shorter end of the bridge | 
when in the closed position. A is a movable | 
bearer, consisting of a strong plate hinged as shown. 
When in the closed position the edge of the plate | 
which supports the girder is supported by the 
rocker B as shown. The rocker pivots at C, and | 
the additional strength required is given by the con- 
cave bearing beneath, which is firmly attached to 
the column. When it is desired to tilt the bridge 
the rocker is drawn forward by means of the! 
hydraulic cylinder shown. This allows the bearer | 
to fall, and the end of the bridge is clear for the | 
descent. The position of the parts when the | 
bridge is ready to be opened ‘s shown by the dotted | 
ines. 

We now come to the most difficult bit of work 
with which the contractor had to contend ; this was 
the crossing of the entrance to the Stanley Dock, 
which is the only dock entrance that has to be 
passed, all the other docks being on the river side 
of the railway. The bridge making this crossing 
has to be a double-deck bridge in order to take the 
overhead railway itself above and the dock railway 
beneath. Figs. 7 to 12 illustrate this part of the work. 
Fig. 7, on our two-page plate, gives a longitudinal 
section, Fig. 8, also on the two-page plate, a plan 
partly in section, and Fig. 9 on the two-page plate 
is a cross-section through the roller path. Fig. 10 on 
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the present page shows the two swinging arms being 
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Fic. 11. Execrion oF SWING BRIDGE OVER STANLEY DOCK. 


put in position with the old bridge in place, and | the line, will only be opened at night, so that the 
Fig. 11 is one-half of the bridge in process of erec- | traflic of the railway will never be impeded. In order 
tion. Fig. 12 on the opposite page shows the two|to pass barges through the dock entrance without 
cantilevers in place. This bridge, like all others on | swinging the bridge, the lower decks can be raised, 
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Fia, 12, ERegcTION OF SWING BRIDGE OVER STANLEY DOCK. 
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Fic. 17. GENERAL VIEW OF LINE. 





like a drawbridge, until they are housed close under 
the main cantilever which carries the overhead rail- 
way, and, of course, without interfering with the 
traftic of the latter. The position of the lower flap 
when open is shown in Fig. 7 by dotted lines. In 
order to effect this operation the outer ends of the 
drawbridge are slung by links from the nose of the 
cantilever, and are drawn up by hydraulic rams 
inclosed in the tail end and vertical of the canti- 
lever ; these latter being made extra wide for the 
purpose. The first pull of the lifting chains bends 
the joints of the links and causes them to fold in 
the right way. 

When the bridge is closed and ready to carry 
traffic the whole structure rests on two supports ; 
namely, in front on the front legs, which in turn 
rest on the coping, and in the rear on the sliding 
bearing blocks under the ballast at the rear end. 
The cantilevers are then locked by bars which are 
shot through suitable castings. When it is required 
to swing the bridge the weight is taken by the main 
hydraulic jacks, shown in Fig. 7, which lift the 
cantilever off the tail bearers. The latter are then 
withdrawn, and the jacks lower the bridge until 
the socket rests on the pivot. The lowering is then 
continued, and the cantilever cants on the pivot, 
the rear part descending, and the nose rising until 
the front legs are free. When this occurs the jack 
continues to lower until the rollers, which are 
attached to the underside of the ballast box, rest 
on the roller path. The jacks then lower out on 
the way, and the weight of the structure is sup- 
ported by the pivot and the roller path. The 
bridge can then be slewed by means of hydraulic 
machinery in the bridge pit, a slewing drum being 
provided for the purpose as shown. 

The erection of this bridge was made especially 
difficult by the very short time which the con- 
tractor was allowed to keep the entrance closed. 
The cantilevers were erected in the line of their 
centres as they would be when in place, as shown 
in Fig. 10, but the drawbridges were not added 
until later. When all was ready the old single line 
bridge, by which the dock railway traffic was 
carried, was removed, and the cantilevers were run 
forward on temporary work as shown in Fig. 11. 
When forward to the edge they were lowered into 
place by being rocked alternately on trestles at the 
front and tail bearers. In carrying out these 
operations the 100-ton Atlas, or floating crane, 
belonging to the Mersey Dock and Harbour Board, 
performed a large part of the work. When 
rocking, the fore part was lifted by the Atlas and 
the after part by the main jacks, which were put in 
place especially for the purpose. The false work 
was thus removed piece by piece until the canti- 
lever rested on the pivot and roller path. The 
work was further complicated as the bridge could 
not be erected in position owing to the conditions 
imposed by the traffic along the Dock Railway, and 
also that into the Stanley Dock. The old bridge 
also had to be removed to make way for the new 
one, but the position of the bridge was dependent 
upon the pivot and roller path being set without 
disturbing the working of the old bridge. The 
way in which these exceptional difficulties were 
overcome reflects great credit on the ingenuity of 
the contractor. The other illustrations on the 
two-page plate, Figs. 13, 14, 15, and 16, show a 
standard span of 50 ft. The details of construction 
are clearly shown and require no further descrip- 
tion after our notice of last week. Fig. 17, on the 
present page, shows a curve and reverse curve on 
the line and gives a good idea of the appearance of 
the flooring. The rails are here laid for the bogie 
to run over and are not permanently in position. 

We do not propose now to say anything about 
the rolling stock and method of traction ; that we 
defer for a separate notice. It is settled, however, 
that electricity will be the vehicle by which power 
will be conveyed, and that separate motors will be 
used for each car, it not being proposed to run trains 
as on the City and Southwark Railway, but rather 
to establish a system on the tramway principle. 

At the time of writing the railway is fast near- 
ing completion. All the most difficult work has 
been executed and the contractor now has a com- 
paratively straight forward job. 

The engineers to the railway are Sir Douglas 
Fox and Mr. J. H. Greathead. Messrs. Frank 
Fox and S. B. Cottrell representing the engineers 
on the work. Mr. J. W. Willans is the contractor, 
and Mr. F. Huddleston is the contractor’s engi- 
neer. The latter is the designer of the Stanley 
Bridge as well as the tilting bridges. 
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NOTES FROM AN ENGINEERING 
LABORATORY. 


Economy or STEAM JACKETS, 


Tue laboratory experimental engine underwent 
its annual overhaul just before the opening of the 
1889-90 session, and in connection with this all the 
lagging having been removed, it occurred to Pro- 
fessor Beare that this was a convenient oppor- 
tunity to carry out a series of comparative tests on 
the economy resulting from well lagging and 
jacketing engines. Sets of trials were therefore 
made under conditions kept as similar as possible, 
with the engine uncovered without jackets and 
with them, and then after it had been carefully 
lagged with felt and wood another group of jacket 
and no-jacket trials was carried out. 

The engine made by Messrs. Bryan Donkin and 
Co. has already been described in vol. xxi., page 
203; it is a small tandem compound, with 6-in. 
and 10-in. cylinders and 12-in. stroke, the high- 
pressure cylinder being fitted with a Meyer expan- 
sion valye. The power was absorbed by a rope 
brake on the single flywheel, the rope (doubled) 
was carried right round the rim, the weights hung 
from one end, and the other end attached to a sus- 
pended spring balance. The trials were usually 
two hours in duration, though some extended to 
five hours ; in the case of the higher powers and 


the long runs the brake wheel was kept cool by|_ 


running water into the rim of the wheel, but no 
lubricant was used on the brake. Steam was sup- 
plied by a boiler of ample steaming capacity so as 
to insure dry steam ; for the same purpose a sepa- 
rator was placed on the steam pipe just beyond the 
stop valve, and the steam pipe connected toa steam 
trap just before entering the valve chest; it is 
believed, therefore, that the steam really entered 
the engine quite dry ; priming tests carried out at 
a subsequent date entirely confirm this. 

The method of conducting the trials, and the 
duties of the students who take part in them, has 
been explained in a previous number, vol. xl., page 
317 ; in all cases the professor was in direct charge 
and supervised as closely as possible each student, 
sv as to prevent, as far as could be done, errors of 
observation ; asa check he took observations all 
round at certain times and afterwards compared 
these with the observation sheets. It must be 
clearly understood that the trials were not intended 
to show the most economical way of working in each 
set of conditions, but to obtain relative economies. 
We will deal with the important features of each 
set, and then discuss the general results of the 
whole series, which are given in tables for conve- 
nience of reference. 

The first set was made with the engine uncovered, 
and no jacket in use. In order to test that no steam 
leaked into the jackets the traps connected to them 
were kept fully open all the time, but nothing 
passed through them ; besides using the separator 
and steam pipe trap, a trap was connected to the 
high-pressure valve chest, and all water formed there 
drained off. The two trials of this set were 5 and 6, 
conditions in each were similar except that in 5 the 
boiler pressure was 82 1b., and the indicated horse- 
power 12.20, while in 6 they were 72.5 lb. and 
10.53 respectively ; everything was kept uniform 
in each, the consumption of steam per horse-power 
per hour was 32.91 lb. and 31.90 lb. respectively, 
5 with a later cut-off being a little less economical 
than 6. In all the trials cards were taken every 
quarter of an hour from each end of each cylinder ; 
from each set of four cards the amount of steam 
present in the high-pressure cylinder just after 
cut-off, and in the low-pressure cylinder just before 
release, was calculated, the clearance volumes being 
accurately known ; the mean results of this calcula- 
tion for every trial are given in Table II. For this 
pair the figures were, in trial 5, 41.9 per cent. of net 
measured steam to cylinder present after cut-off, and 
55 per cent. before release, and in trial 6, 41.6 per 
cent, and 60.9 per cent. respectively ; an enormous 
amount of initial condensation therefore occurred, 
with a very fair re-evaporation during expansion as 
the temperature of the walls fell. ‘This re-evapo- 
ration went on to a very large extent after release 
during the expulsion of the steam; this was very 
clearly shown by calculation of the amount of heat 
taken up by the condensing water. The amount of 
this in each trial is also shown in Table II., and 
the amount which, by difference, must have gone 
in radiation, &c. 

The next series were those with nothing altered 


TABLE I.—Economy or STeAM JACKETS. 






























































f ' 
a | | & | sates, &c., Steam | | 
| Pp Ss | | gE a per Horse-Power | 
le | 3 s fs BS per Hour Con- Efficiencies. 
ig 8& 2 - tee ts densed in . 
| a | 5 & S sf ae 8 Saving in St 
: a : ee ee : —~- ——_ —— oe g eam 
2 s | 38 ra) ° g 3 om 3 2 Used Expressed as a 
& & -¥ E a Pes es | 2 2 5§ Es Percentage of 
aa 8 2 Fs} Fd Bin |e 3 | B 5 2 SB | a % Mean Steam Used 
3 ee le = i) S Ss. ek. |e = 15 FA BS |gs8 See! §S)| S in Trials5 and6. 
o he ee s = a Sl RB les 9s] a |2SEe35 asl s 
Zi/3ai/ss$' 2 8] eo @8| & | ¢ |SB G8) au lesdisas| ss] s 
I £ sé age = mw i)3e| 25 | 4 &3)83 BE |22. 264) Se 3 
5B iee| 6/2] 2 28) 38 | & | 83! 83/88 FakSsd| 28 | 3 
A a im*i ala mo Zz” | @ |B =) <~ im a a & 
‘hours. Ib, | mean mean, Ib, | Ib, | Ib. |] Ib. | I. | || | 
Engine Unclothed, no Jackets. 
5 2 | 96.8 95.09!12.20' 9.27 | 32.91) 31.70 ! 1.21%, ot ee 7.00 | 27.7 | 253 | 76.0 ; 6.83 
6 2 | 87.2; 96.90!10.53| 6.85'81.90' 80.66 ' 124") .. | .. 7.20 | 28.0 | 25.7 | 65.1 | 7.38 | 
Engine Unclothed, Jackets on. 
7 | 2 ; 85.8; 97.02) 10.86| 6.62| 28.51; 24.15 | 9.54 | 1.32) 2.50, 8.04 23.9] 27.8 | 64.0 | 9.03 ) 2 123 
8 2 | 85.2 | 98.18} 12.88! 8.96|23.35| 24.77 | 0.47] 1.11] 2.00 8.10 | 28.2. 287 | 724 | 7.23 | f—12.3 per cent. 
Engine Clothed, Jackets on. 
wi’? 35.0 | 98.27 | 7.61' 4.78) 32.88| 28.86 {| 0.50 | 0.91 | 2.11; 7.18 | 234, 30.7 | 62.8 2.97 Practica!ly none, 
am; 6S 64.7 | 97.33 | 9.40, 6.20 | 27.27] 23.63 | 0.61 1.22 | 1.81] 8.47 | 27.1 | 312 | 66.0 6.98 15.9 per cent, 
Mm iis 93.7 | 98.69 10.45 7.23 | 26.89| 2331 0.65 098 | 195) 855 29.1 29.4 | 69.2 1065 ; 17.4 
9 2 94.7 | 98 3) 12.45 8.98 | 26.64 23.62 0.55 0.92 | 1.55 | 8.60 | 29.6 | 29.1 | 72.1 8.37 is ” 
10 | 2 | 114.1 | 96.30 | 12.31 8,81 | 26.11] 22.77 | 0.48 1.16 | 1.70 | 8.76 | 30.8 | 28.9} 71.6 10.87 | l_91 1 
14 2 | 114.8 | 98.55 ‘14.29 | 10.60 | 25.06 | 22.08 ! 0.47 | U.S84 | 1.67 | 9.20 | 29.0 | 31.7 | 74.2 8.59 | . i 
Engine Clothed, no Jackets. 
15 | 5 | 98.2 95.24; 10.54] %.05 31.24 | 29.55 | 1.69* 7.45 | 27.0) 27.6; 66.9 | 8.71 P= 5 per cent 
16 | 2 | 942 96.90|1253| 878) 30.63; 29.54 | 1 09*) 7.57 | 27.5 | 27.5 | 70.1 | 6.21 tals . 
17 | 2 | 114.7 96.74 | 12.21 | 8.71 81.28; 30.00 | 1.28" 7.40 28.8 | 25.7 | 71.3 | 8.85 —3.5 “a 
| | | 





Includes steam condensed in steam chest ; in the other trials this is added to steam condensed in high-pressure jacket, since 
both drain pipes lead to one trap. 
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TABLE II. 





| SrEAM PRESENT IN CYLINDERS CALCULATED FROM 


HEAT BALANCE. InpicaTor Carbs. 


| Radiation Loss 
| Actually Mea- 


| After Cut-Off in High-Pres- Before Release in Low-Pres- —. — 


sure Cylinders. sure Cylinders, 





Number of Percentage of Total Heat Received. 








Trial. Steam Pipes 
pi i _ and Jackets, 
= | | and Steam 
| Rejected in | Unaccounted | Per Horse- Percentage of Per Horse- | Percentage of, Chest.* 
Work Done. | Condensing | for, gonein | Powerper NetSteamto Powerper Net Steam to | 
Water. Radiation, _ Hour. | Cylinder. | Hour. | Oylinder. | 
Ib. | Ib. | 
Engine Unclothed, no Jackets. 
5 | 7.00 73.7 \ 19 30 | 13.23 | 41.9 | 17.46 55.1 ] 3.7 
6 | 7.20 ! 75.6 | 17.20 12.76 41.6 18.69 60.9 | 3.9 
Engine Unclothed, Jackets on. 
7 | 8.04 | 71.2 | 20.76 | 10.77 | 44.6 18.94 8. | 10.0 
8 | 8.10 67.1 i 24.80 11.73 47.3 | 18.13 73.2 7.9 
Engine Clothed, Jackets on. 
12 7.18 78.5 | 14.32 | 20.00 69.3 ' 23,42 | 81.2 6.3 
13 8.47 72.1 19.43 1175 49.8 19.35 | 82.0 7.8 
1l 8.55 | 68.2 23.25 9.82 42.1 18,32 78.6 8.0 
9 8.60 68.8 22.60 10.60 44.8 18.22 77.1 6.8 
10 8.76 70.1 21.14 9.51 | 41.8 17.94 78.8 6.3 
14 9.20 74.6 | 16.20 10.41 | 47.2 17.80 | 30.6 ' 5.9 
Enjine Clothed, no Jackets. 
15 7.45 78.8 | 13.75 | 11.73 39.7 18.45 | 62.4 5.4 
16 7.57 82.3 10.13 | 18.65 | 46.2 17.86 | 60.5 | 3.5 
17 7.40 80.3 | 12.30 | 11.55 38.6 18.77 62.6 4.1 














* The remainder of the radiation loss, due to cylinder covers, &c., when engine was jacketed, and whole engine when not 
jacketed, was not directly known, and is only known as a difference. 





except that the necessary connections were made to ama of heat lost in radiation is actually greater 
cause the steam after leaving the steam pipe to cir-|than before; this is natural. In the jacket trials 
culate first through the high-pressure jacket, then | there were only the jacket walls between the air 
through the low-pressure jacket, and finally into and the live steam, while in the non-jacket trials 
the high-pressure steam chest. Efficient steam | there were in addition the liner walls and the air 
traps were connected to each jacket and were kept jacket, the loss would therefore increase in the 
thoroughly well drained ; the low-pressure jacket |former. The saving is clearly due to maintaining 


drained into one trap, the high-pressure jacket and 
steam chest into another. The cylinder barrels 
only were jacketed, the covers are not, and are 
also not lagged, each cylinder has one end only 
exposed to air contact. 

wo trials were made, Nos. 7 and 8, duplicates 
as regards boiler pressure, which was 70 lb., but 
in 8, a later cut-off was adopted and a higher 
power therefore obtained, namely, 12.38 indicated | 





the liner walls at a higher mean temperature, and 
to the inflow of heat from the jacket during ex- 
pansion; this is seen again very distinctly in 
comparing 7 against 8. In the former 3.82 lb. 
of steam were condensed per horse-power per hour 
in the jackets as against 3.11 lb. in the latter, with 
the result that though 8 shows more steam present 
after cut-off (due to its later cut-off, and therefore, 
larger jacket surface at that time) it has only 





horse-power against 10.36; the conditions were 73.2 per cent. as compared with 78.4 per cent. 
again very uniform, the total steam consumption | present at release ; this can only be due to less 
per horse-power per hour being 28.51 Ib. and efficient jacket action. The actual efficiency of the 
28.35 lb., the later cut-off being the more econo- engine rose from 7.1 per cent. to 8.07 per cent., a 
mical one. Comparing this pair with the first gain of 14 per cent., by the introduction of the 
pair there is a saving in the mean of 3.98 lb. of | jackets. ‘ 

steam per horse-power per hour, or 12.3 per cent.| These four trials took place before Easter ; 
The origin of this economy is entirely due to ajduring the Easter vacation the engine was care- 
reduction of the initial condensation, and to a fully lagged with thick felt, and a wooden casing 
greater re-evaporation during expansion, the cards outside this ; the covers were, however, left un- 
showing 46 per cent. instead of 41.8 per cent. of |covered, they are bright as usual, the jacket con- 
steam present after cut-off, and 75.8 per cent. | nections were left on, and that series therefore 
against only 58 per cent. before release occurs ; the | came first. Six trials in all were made, 9 to 14, 
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divided into three pairs, two at 801b., two at 
100 lb., and two at low-pressures, Nos. 9 and 11 
were those at 801b., they were identical except 
again that No. 9 had a later cut-off, and developed 
12.45 horse-power, instead of 10.45 ; the gross 
steam consumption was 26.64 lb. per horse-power 
per hour, and 26.89 lb., the later cut-off being the 
better one; comparing the mean 26.76 lb. with 
28.43 lb., the mean of Nos. 7 and 8, there is a saving 
of 1.67 lb., or 5.8 per cent., while in comparison 
with 5 and 6, the saving becomes 5.65 1b. per horse- 
power per hour, or 17.4 per cent. The 5.8 per cent. 
is most likely due to a reduction in radiation loss 
owing to the lagging, though from Table II. this 
is not apparent; it must, however, be noticed that 
Nos. 9 and 11 had a higher boiler pressure, and the 
Table clearly shows that this always means a greater 
radiation loss, other things being the same ; the 
fact is, however, most clearly proved by an inspec- 
tion of Table I. where the much smaller quantity 
of steam condensed in the jackets is very noticeable, 
yet the dryness of the steam remains practically un- 
altered, as compared with 7 and 8; the proportion of 
the steam condensed in the jackets owing to radia- 
tion was shown by experiment to be also much less 
in these jacketed trials with the engine clothed. 
Deducting the 5.8 from the 17.4, we have 11.6 per 
cent. therefore as due to the jackets, which agrees 
very well with the 12.3 per cent. previously ob- 
tained; the actual efliciency again rises to 8.57 per 
cent. from 8.07 per cent. 

The second pair, Nos. 10 and 14, were again pre- 
cisely similar, save for the variation in cut-off; 14 with 
a late cut-off develops 14.29 horse-power against 
12.31 in case of 10. The steam consumption again 
falls, being only 25.06 lb. per horse-power per hour 
for 14, and 26.11 lb. for 10, the average saving 
being 1.18 lb. per horse-power per hour, or 4.4 per 
cent., merely by the use of a higher boiler pressure. 
Table II. shows a smaller radiation loss, and conse- 
quently drier steam ; compared with trials 7 and 8 
this pair show a mean economy in steam of 10 per 
cent., and as compared with the first set of un- 
cleaded trials 21.1 per cent., the difference of these 
two, viz., 11.1 per cent., again represents approxi- 
mately the jacket effect ; the actual engine efficiency 
is now practically 9 per cent. The constantly 
bigger efticiency of the trials with a later cut-off is 
a distinct testimony to the action of the jackets in 
checking cylinder condensation. 

The remaining pair of trials of this group were 
supplementary, and intended to show the want of 
economy of low boiler pressures ; No. 13 was run at 
50 lb. in the boiler, and is almost as economical as 
the pair with 80 lb. in the boiler ; this is no doubt 
due to the comparatively late cut-off checking 
initial condensation, and thereby reducing the 
radiation loss. Trial 14 had a boiler pressure of 
only 20 lb., and practically full admission during 
the high-pressure stroke, and the remarkable result 
is brought out that it is as wasteful in steam as the 
two trials, in which the engine was unjacketed and 
exposed to the air without covering, the steam con- 
sumption being 32.38 lb. per horse-power per hour 
against 32.51 1b. Reference to Table II. shows a 
very small loss due to radiation and very small 
initial condensation, so that this want of economy 
is solely due to the very muchlower initial pressure 
and range of expansion. 

Finally, the jacket connections being removed, 
steam, asin Nos. 5 and 6, was made to pass direct to 
the high-pressure valve chest; three trials were 
made, two at 80 1b. boiler pressure. No. 15 com- 
pares with the jacket trial 11; their conditions 
were otherwise precisely similar, and the effect of 
the jackets is exceedingly marked. The steam used 
per horse-power per hour rose froin 26.89 Ib. 
to 31.24 Ib., a difference of 4.35 lb. or 13.9 per cent., 
the efficiency of the engine rising at the same time 
from 7.45 per cent. to only 8.55. The actual radia- 
tion loss to the air again diminished ; it is note- 
worthy that to get the same power out of the 
engine the cut-off had to be so delayed that an ex- 
pansion of only 8.71 fold was got, instead of 10.65 
fold as in No. 11. Trial 16 compares with jacket 
trial 9; the loss by cutting off the jacket is just as 
clearly marked ; it amounted to using 3.99 more 
pounds of steam per horse-power per hour, or 
13.0 per cent. ; in these two trials, 15 and 16, 
the bigger condensation with the early cut-off was 
again very marked. The third trial was one at 


100 lb. boiler pressure, and compares with 14; 
there is here a saving of 5.17 1b. per horse-power 
per hour, or no less than 16.5 per cent. by the use 
of jackets, while the curious fact is brought out that 








there was no advantage in increasing from 80 lb. to 
100 lb. in the boiler without jackets. 

Table I. gives the general results of the trials, 
arranged in groups for reference, the other table 
giving the dryness of the steam in the cylinders, 
and the way in which the heat actually received by 
the engine in each minute can be accounted for ; it 
must be remembered that a certain proportion of 
the steam, which is condensed on entry to the high- 
pressure cylinder, goes right through the engine as 
water, and therefore the column headed radiation re- 
presents only part of the condensation losses. The 
broad results deducible from these experiments are 
distinctly in favour of the jackets, the saving 
ranging from 12.3 to 16.5 per cent. Since the trials 
show distinctly a greater air radiation loss when 
the jackets are on, it is perfectly certain that this 
saving would have been greater if the jacket trials 
had been tested against an engine with no liner, 
the air jacket stopping radiation losses. Trial 16 
compared with 5 shows a saving of 6.9 per cent. 
due to clothing the engine, there is thus an economy 
of from 5.8 to 6.9 per cent. due to well covering 
the engine. Another point brought out is that 
with an early cut-off and a high boiler pressure, 
the action of the jacket is more marked. 

All the trials being practically at the same piston 
speed, about 200 ft. a minute, the effect of the 
variation of this factor cannot be detected; it is 
intended, however, to make a series altering this 
factor, and it is also intended to remove the exist- 
ing covers and replace them by hollow jacketed 
ones. 

After each jacketed trial, when the engine was 
standing thoroughly hot, steam was turned into the 
jackets and the amount condensed in an hour mea- 
sured. This quantity must measure fairly accurately 
the radiation losses from the barrel of the cylinders; 
the quantity was about 231b. per hour when the 
engine was not covered, and only 15 lb. per hour 
with the engine lagged, showing a very consider- 
able reduction. With a vertical engine it is pos- 
sible to separate the steam condensed on the outer 
jacket wall from that condensed on the inner or 
liner wall, but it is not possible to do so in a hori- 
zontal engine. 

It should be stated that the heat received per 
minute by the engine is accurately known, because 
the feed is measured, and its temperature and that 
of thesteam. The heat rejected in condensing water 
is similarly known by actual measurement of the 
cold condensing water used and its rise of tem- 
perature. With jackets the air radiation simply 
increased the consumption of steam in the jackets, 
more being used than would otherwise have been 
required. With no jackets any such radiation robs 
heat directly from the steam in the cylinders. 
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Precedents in Private Bill Legislation affecting Gas and 
Water Undertakings. 1879 to 1890. Compiled by 
Epmunp Hersert Stevenson, M. Inst. C.E., and 
Epwarp Kynaston Burstat, M. Inst. C.E., M. I. 
Mech. E. London: Walter King. 1891. [Price 1/. 1s.] 

In 1889* we noticed the second edition of Mr. 

Burstal’s work entitled ‘‘ Tabulated Abstracts of 

Acts of Parliament relating to Water Undertakings, 

1879 to 1888,” and are now pleased to find it 

brought out ina newform. It has been carried up 

to date, and combined with the ‘‘ Precedents in 

Private Bill Legislation affecting Gas and Water 

Undertakings,” published by the late G. W. Steven- 

son. That gentleman carried his compilation up to 

1879. Under the joint authorship of Mr. E. H. 

Stevenson and Mr. Burstal, the present volume 

commences at that point and brings matters 

down to the end of 1890. The following are the 
matters treated of, all in tabularform. Gas under- 

takings ; authorised share and loan capital; divi- 

dend on capital ; moneys capitalised ; repayment 

by local authorities of moneys borrowed ; exceptions 
to standing order requiring all additional capital to 
be sold by public auction or tender ; illuminating 
power of gas ; purity of gas; length of notice to be 
given {before testing gas at experimental meter ; 
price of gas per 1000 cubic feet ; supply of gas for 
public purposes ; authorisations of transfer from 
companies to local authorities ; local authority to 
sell portions of undertaking to any other local 
authority ; local authority to sell pipes, &c., to any 
other local authority ; special provisions. Water 
undertakings ; a complete list of Acts and orders, 











* See ENGINEERING, vol. xlvii , page 321. 





showing the old and new share and loan capital, 
and where possible, in the case of undertakings 
held by public bodies, the amount authorised to be 
raised ; rate of dividend on additional capital ; 
capitalisation of profits; manner and time of re- 
payment of money borrowed by local authorities ; 
sale of shares by auction or tender; exception 
to sale of shares by auction or tender ; rate of 
charge for domestic supply; rate of charge— 
trade or public supplies ; authorisations of trans- 
fers from companies to local authorities ; local 
authorities to sell portions of undertakings to other 
local authorities outside their limits ; local authority 
to sell pipes, &c., to other local authorities outside 
their limits ; special provisions. 

To persons contemplating applying for Acts of 
Parliament of gas and water undertakings, the 
volume cannot fail to be valuable, as it will show 
them what powers they may hope to obtain. 
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German CoAL Mininc.—German coal mining has made 
good progress during the last ten years. In 1880 the 
output amounted to 46,794,000 tons. In 1882 it had 
grown to 52,119,000 tons, and in 1884 to 57,234,000 tons. 
The production of 1886 was 58,057.000/., while that of 
1888 was 65,386,000 tons. In 1890 an aggregate of 
70,049,000 tons was attained. 
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Fig. 22. Horizontal Section at J 
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40-IN. STOP VALVE ON LINE OF PIPING. 
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MANCHESTER WATER WORKS. AS 
(Continued from page 680.) Gi 


Bestpes the arrangement of automatic valves, | 
illustrated and described in our previous article, a 


number of large stop valves to be worked by hand | ! : 
power are placed at convenient points on the line | | | 


of the longer syphons. Illustrations of the 40-in. | : 
valve are annexed. These valves have all heavy 
cast-iron bodies considerably thicker than the 


pipes on which they are placed. The 40-in. valves | : ee 


are all placed and worked vertically, the total 
height being 13 ft. Gin. The 36-in. valves, owing to 
the fact that they are nearly all placed in roadways, | ; 


are laid horizontally. The 40-in. valves are divided | ;, ' 
into three openings, the centre one being 6 in. and | : ; 


the side openings 18 in, (Fig. 121); the centre door, | 
in addition to the screw spindle for lifting, is fitted | 
with strong wormwheel gearing, this being the open- | 
ing through which the pipes will be charged(Fig. 121 | 
and 125), but as the side doors will not be opened | 
till the pipes are filled, the ordinary key or the screw 


spindles will be sufficient toraisethedoors, The36-in. | —— 


valves have two openings, one small the other large. 





These are both worked by screw spindles, no other | ,| / 


gearing is required but that necessary to change | '| 
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ig. 124, Horizontal Section on Line AB 




















the vertical into a horizontal motion. In every case | 
the area of the openings will be equal to the bore | 
of the pipe. All the rubbing surfaces, glands, | 
~ pres and bushes are of delta or gun-metal. 
he screw spindles are so fixed that they may be 
taken out and replaced without obstructing the | 
flow of water in the pipe. 
To resist the great pressure on the doors and 
discs of the valves when closed under charge, and 
to relieve the line of pipes of the thrust which 
would be put upon it at these points, heavy cast- 
iron anchor plates have been well secured in masses 
of concrete forming the foundation on which the 

















valves and valve houses have been placed, and to 











these the valves are tied back by steel anchor rods, 
4} in. by 2t in., attached to the bosses of strong 
cast-iron clips bolted to specially designed castings 

































































forming part of the main pipe immediately in con- 
tact with the valves. The anchoring rods are in 
two lengths and are connected by sleeve links with 
right and left-handed threads, eo that the rods can 
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easily be tightened. The following are the results 
of tests of steel forgings for anchor rods, &c. : 
Report on Tests of Steel Forgings for Anchor Rods, &c. 





| Reduction 


he 
| Ultimate Fractured | ro yee 
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Each of these self-acting and manual valves 
is fixed in a valve-house, of the drawings of 
which we give engravings. The house is partly 
underground and partly above the surface, as will 
be seen from Fig. 127, and on either side of the main 
building are open areas, which are carried up to 
about the surface level. Figs. 127, 129, and 133. 
The floor and foundation for the walls is of con- 
crete, and the walls, which are of masonry, are 
2 ft. 6 in. thick at the bottom and 18 in. above the 
surface level. The building for the automatic 
valves is 39 ft. by 40 ft., and those for the stop 
valves 39 ft. by 34 ft. over all. The walls are 
pierced by five openings of arched stone, through 
each of which will pass a line of pipe (Figs. 126 
and 133). In the mean time only the centre pipe is 
paszed, and the other openings are walled up tem- 
porarily with masonry. The areas to the north and 
south of the building have discharge pipes under 
the syphons and 10-in. valves, connecting with the 
latter, by which to empty the syphon when re- 
quired. The centre part of the building is carried 
above ground to a height of about 20ft. 6in. The 
walls of the upper part are of broken coursed work 
having a doorway in the centre of the north and 
south walls with ashlar quoins. There is a stepped 
approach on each side, as shown on Figs. 127 and 
133 to the doorway, which is shown on Fig. 126, 
On the east and west walls there is space for a 
tablet. The raised floor of the building is about 
24 ft. above the surface level of the ground out- 
side. This is made up of bar iron gratings carried 
on steel girders resting on pilasters projecting 
from the side walls. 

The roofing of this valve-house is interesting. 
There are five { girders, 16 in. by 6 in., runnin 
transversely as shown in Figs. 128 and 134, an 
two steel longitudinal girders 12 in. by 6 in. resting 
on ashlar corbels built into the wall. The corbels 
on which the longitudinal girders rest are at a 
higher level than those for the transverze girders, 
the difference being 2 ft. 8in. At the point of 
crossing the girders are tied together. The 
connecting of the girders allows of the strength 
of all being utilised in raising any weighty part 
of the valves by block and tackle. The upper 
girders carry cast-iron channel rafters which are 
sloped downwards to the sides of the building and 
attached to cast-iron gutter plates running the full 
length of the building and carried on the trans- 
verse girders. Between the rafters there is 
glazing which is held in position by T-irons, 
the lower part of which fit into the channels as 
shown on Figs. 130 to 133. The central part of the 
roof—that between the two longitudinal girders— 
is covered with cast-iron plates $in. thick, with 
lips which overlap, as shown on page 747, and 
thus insure a water-tight covering. 

(To be continiwed,) 








THE ACTION OF STEAM. 
To tHE Epitor oF ENGINRERING. 

Sir,—In your current issue you publish a letter under 
the above heading signed “H. F. J.,” which letter, 
with your permission, I willendeavour to answer to the 
best of my ability. 

Whether ** H. F, J.” is so innocent as he would have us 
believe, I do not know; but, if the object of the letter 
was to start a discussion, I think in all probability he will 
succeed, as several of the questions asked are those that 
almost every engineer has his own peculiar ideas about, 
and as a consequence considers that every one who differs 
from himself must be wrong. 

‘“*H. F. J.” must remember that the questions asked 
cannot be answered by referring him to any particular 
book, but only by actual experience, and this he will 
find to be his Lest book to study, if supplemented by a 
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respectable system of note taking. In addition to this 
ne will derive great assistance from a study of ‘‘ Seaton’s 
Manual of Marine Engineering,” and ‘‘ Unwin’s Machine 
Design,” both of which are undoubtedly the best of their 
kind up to the present time. I think Mr. Seaton points 
out in his introduction that his book was principally in- 
tended for those who had not a well-stocked drawing 
office to fall back on, and consequently will be found—if 
anything—to err on the safe side. 

First, the number of cylinders necessary to work steam 
of 200 lb. pressure by gauge to the best possible advan- 
tage—their diameter and stroke. 

Now theoretically, the most economical engines would 
be the simple expansive of one cylinder, cutting off at an 
early period of the stroke, and expanding the steam to 
the lowest terminal pressure, that practice shows to be 
advisable ; but for reasons that are obvious to the engi- 
neer, this is not a practical engine, and consequently we 
have to resort to two, three, or more cylinders, according 
to the steam pressure used. In the mercantile marine, 
where weight and space are of secondary importance to 
that of coal consumption, we naturally look for the most 
economical results, and I believe that I am correct in 
stating that one of the first triple-expansion engines built 
by the Earle’s Shipbuilding Company, had a coal con- 
sumption of 1.3 lb. per indicated borse-power per hour. 

With the ordinary link motion it is found advisable to 
cut off steam at about 0.6 of the stroke, and in no case 
should it be earlier than 0.5, unless a special gear is fitted 
to effect it. This therefore is one point the designer has 
to consider. Again, in actual practice it is usual to 
expand steam of 215 lb. absolute from 15 to 16 times, 
say, 15.5 times. 

hen the ratio of high-pressure to low-pressure cylin- 
der to effect this with a cut-off of 0.6 of stroke will be 


15.5 x 0.6.= 9.3. 
That is, the ratio of high-pressure to low-pressure will be 
as 1: 9.3. 


Now, having fixed the ratio of high-pressure to low- 
pressure, the next consideration is: What piston speed 
shall we run at? 

Here again the designer will be guided by the weight at 
his disposal, as the weight of an engine of a given type 
‘varies inversely as the number of revolutions per minute, 
that is, the greater the number of revolutions the less the 
weight per indicated horse-power. In the mercantile 
marine the piston speeds vary from 400 ft. to 600 ft. per 
minute; we will, Gandiers, assume that our engine is 
going torun at 500 ft. We are now ina position to cal- 
culate the diameter of cylinders necessary to develop 
1000 indicated horse-power on the foregoing piston speed. 

The theoretical mean pressure referred to the low- 
pressure piston for steam of 215 lb. absolute, and expand- 
ing to 15.5 times the original volume, will be 


215 x 0.2415 = 51.92 Ib. 
The theoretical effective mean pressure, allowing 4 lb. as 
back pressure, will be 
51.92 — 4 = 47.92 Ib. 
Actual effective mean pressure, 
47.92 x 0.61 = say 29 lb. 
Area of low-pressure cylinder will be 
1000 x 33,000 
500 x 29 
Area of high-pressure cylinder will be 
2276 
9.3 
Having decided the diameters of the high-pressure and 
low-pressure cylinders, the question arises, How many 
intermediate cylinders shall we introduce? What we 
have to avoid is high initial strains and excessive drop; I 
know this last to be rather a debatable point with some 
makers, but if ‘‘H. F. J.” will look into the matter he 
will see that this can only be avoided by the introduction 


of two more cylinders, the dimensions of which will be as 
follows: 


= 2276 sq. in. = a diameter of 54 in. 


= 244.7 = a diameter say 17? in. 


in. 

17? 

254 
36 
54 


Diameter of Cylinders. 
High-pressure... _ ass 
First intermediate 
Second . oe 
Low-pressure ... swe a si wk 
: { Stroke, 2 ft. 6 in 
500 ft. to d= *° 3 
500 ee a (Revolutions, 100. 
As Iam afraid I have trespassed too much on your 
valuable space, I will take up the question about jacket- 
ing, with your permission, at a later date. 
R. L. NEwMAn. 
125, Harbut-road, St. John’s-hill, S.W. 





LOCOMOTIVE BUILDING AT STRATFORD. 
To THE Eprror OF ENGINEERING. 

Srr,—I have read with considerable interest the de- 
scription which appears in bate present issue of the build- 
ing of a goods engine and tender at Stratford in ten 

ours. 

In the same article you say that the erection of the 
American engine at Altoona in 16 hours 50 minutes, was 
not scompennne with the feat of the London and North- 
Western staff at Crewe, in erecting an engine in 254 hours, 
as the conditions were not the same, the frames of the 
American engine having had certain parts attached to 
them previous to the stated period of erection. 

Now your contention that the conditions must be 
similar in order that comparisons may be made, is only 
fair, and that it may be possible to ascertain the merit, 
if any, of the performance at Stratford, it is absolutely 





Necessary to havea much more detailed statement than 
you have given, as to what erection actually meant in the 
case of engine No. 930. 

As speed in the erection of engines, or rather the most 
rapid and continuous rate of production of locomotives, 
consistent with the best workmanship, has been and is 
likely to be the chief ambition of my life, and as under 
these conditions I have never been able to approach the 
results you describe, I should like to see a detailed state- 
ment showing the exact condition and location of the 
various parts of the Great Eastern engine at 9.8 a.m. on 
the 10th inst. 

Had all or any of these parts been previously fitted to 
the engine, and were these placed in readiness, in close 
proximity to the erecting pit? Were the bolts and nuts 
collected before erection was begun, and were they 
inserted in the bolt-holes of the details ready for fixing to 
the engine, as your illustration seems to indicate was the 
case with the buffers, 

It is usual to finish the setting of the copper pipes, 
to cut them to the proper lengths, to braze on the flanges, 
and to scrape the joints during the time the engine is 
being erected, and I should like to know if all this was 
done at Stratford within the ten hours, and further if 
these joints were made with nothing but boiled oil as is 
the usual practice in first-class locomotive shops. Were 
the holes for the bolts and rivets, by which the cylinders, 
footplate, motion plate, and stretchers are attached to 
the frames widened out after the frames were squared up 
and before the bolts or rivets were driven in? In short, 
were the parts of the engine fitted to it for the first time 
during the ten hours of erection, or had the engine been 
previously put together, and thereafter had the details 
been taken down, and laid conveniently aside, in regular 
order for erection ? 

Might I also inquire if the engine was erected and tried 
in steam to the satisfaction of some competent and inde- 
pendent inspector. 

If the staff at Stratford were able, with one squad of 
137 men, to turn out an engine and tender complete in ten 
hours, and assuming that they work about fifty hours per 
week, are they able to continue erecting locomotives at 
that ee i.e, at the rate of five engines per week per 
squad ? 

If this rate of production cannot be maintained what 
object has been gained by the exhibition at Stratford, or 
if, on the other hand, the engine produced is not trust- 
re why should locomotive superintendents encou- 
rage these competitions which may prove the cause of 
some future disaster ? 

I am, yours faithfully, 
“QUANTITY AFTER QUALITY.” 

Glasgow, December 22, 1891. 

[We are able to reply to most of our correspondent’s 

ueries, but not to all. In the first place we may state 
that in the case of the feat we have described, the parts 
were furnished to the erectors in the condition in which 
they are supplied to the erecting gangs in regular practice. 
As to the placing of the bolts in the holes in the buffer 
castings, it must be remembered that the view to which 
our correspondent refers was taken after nearly four 
hours’ work, and it may be regarded as quite certain 
that during that time everything possible had been 
done to facilitate the actual attachment of the 
details to the frames. The question about the copper 
pipes we cannot answer in detail, but we may say that 
everything that had to be done to these pipes was done 
during the time of erection. As ere holes on the 
frames, if our correspondent refers to the upper of the 
two views which we gave on page 726, he will see a drill 
worked by a flexible shaft in use on this work, and another 
similar drill lying on the ground. The engine had cer- 
tainly not been previously put together and takenapart. As 
regards the manner in which the engine was completed, 
the fact of her being: at once put into regular continuous 
work is a sufficient answer. As to whether the rate 
of production described could be maintained or not, 
our correspondent, who is a locomotive builder of ex- 
ceptionally large experience, is as well able to judge 
as we are. There can be no doubt, we think, that 
given similar conditions the staff at Stratford could 
repeat the performance as often as they pleased. 
But the given conditions are, as our correspondent 
is well aware, not commercial conditions. No such 
feat could be performed without an amount of special 
supervision and attention on the part of managers and 
foremen, which it would be impossible to give in the 
course of ordinary routine working, while the cost of the 
work—owing to the necessity of providing much surplus 
labour—must necessarily be greater than when work is 
performed in the ordinary more leisurely fashion. Never- 
theless, feats of this kind undoubtedly serve a useful pur- 

se just as ‘‘record breaking” in other matters un- 
ese has a beneficial influence on ordinary perform- 
ances, and the means for carrying them out. In conclusion 
we may remark that the queries raised by our correspon- 
dent are in themselves the strongest possible testimony 
to the exceptional excellence of the performance at Strat- 
ford.—Ep. E.] 





EVAPORATION OF BRINE. 
To THE Epitor or ENGINEERING. | 
Sir, —Will some of your readers kindly say if common 
salt is manufactured, or boiled, from the rock salt brine 
by steam jacketed pans, if so, at what pressure, and by 
whom such plant is made? 





ConsTANT READER 





Tue TRANSATLANTIC GRAIN fog eg ag eon of 
grain by steamship lines from New York to Europe are 
now limited only to the carrying capacity of the ships, 
as shown by a recent advance in ocean freights. 
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THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on De- 
cember 18, Professor W. E. Ayrton, F.R.S., President, 
in the chair, Mr. R. W. Mond, F.R.S.E., was elected a 
member of the Society. The President announced that 
it had been found necessary to alter the dates of the meet- 
ings to be held after Christmas from those already pub- 
lished, to the following: January 22, February 12 and 26, 
March 11 and 25, April 8, May 13 and 27, and June 10 
and 24. 

A * Note on Interference with Alternating Currents” 
was communicated by Mr. M. H. Kilgour. Whilst study- 
ing Dr. Fleming’s paper on ‘‘ Some Effects of Alternate Cur- 
rent Flow ia Cireuits having Capacity and Self-Induc- 
tion,” the author constructed some additional curves. 
He was thereby led to investigate whether the serious 
rises of pressure produced by adding capacity would occur 
over considerable ranges of capacity, or whether they 
would only take place when the capacity was nearly equal 
to a particular value. Taking the case of a condenser of 
capacity C farads, in series with a circuit of resistance R 
ohm, and inductance L henrys, he showed that the maxi- 
mum value of \ (the ratio of the pressure across the con- 
denser terminals to that across the condenser and induc- 
tive resistance) is obtained, when 


Sis ~ 0 
R?+ 7? L? 
where p = 27 times the frequency. The maximum of \ 
produced by this capacity being given by the expression 


VR? + p? L2 (2) 


* R 

Taking R=10 and p = 2 7.1000 curves plotted from equa- 
tions (1) and (2) between C and L, and between A and L 
had been drawn. The C L curve rises to a very sharp 
peak at L = .0015 and falls rapidly. That between A and 
L starts horizontal and bends upwards, and _approxi- 
mates to an inclined straight line for values of L greater 
than 0.002; whenL = 0.1, A = 63. 

Considering the question of the range of capacity with 
which a given rise of pressure can occur, it was pointed 
out that when the values of L, R, and p» are such as to 
make a large rise possible, a rise exceeding a moderate 
value can only be obtained for values of C differing little 
from that given by equation (1). On the other hand, when 
the circuit is such that the maximum rise possible is not 
large, then a rise exceeding a given moderate value can be 
obtained over a much wider range of capacity. Hence 
the author concludes that the larger the possible rise, the 
smaller is the probability of a serious rise occurring. 

The effect of shunting the condenser by a circuit of 
resistance r and inductance / is next dealt with in the 
paper, and the values of c which make \ a maximum 
determined, as well as the minimum value \ can have. 

Subsequently the author examines whether the practical 
case of an alternator feeding a transformer through a con- 
centric cable may be simplified without introducing 
serious error by assuming the capacity concentrated at 
either end of the cable, and concludes that in ordinary 
cases little error will be thus made. In an experiment 
made with a 100 kilowatt alternator, # mile of 7% con- 
centric cable, and an 18 kilowatt transformer, a rise 
of } per cent. was found to occur at the terminals of the 
alternator when the cable was connected. Putting on 
this transformer unloaded or loaded produced little 
change in the rise of pressure ; this in all cases being 
between 0.2 and 0.3 per cent. 

Dr. Sumpner asked whether the conditions as to the 
range of capacity with which a given rise of pressure was 
possible, was true for small rises such as occur in practice. 
Cases where the maximum possible rise was of the order 
63, were not likely to occur at ordinary frequencies. The 
highest rise he had ever known was 11. 

He thought the time constant of the inductive coil 
chosen, viz,, one-hundredth of a second, was very large. 
Tn circuits containing iron it was practically impossible 
to get such large time constants, for the power spent in 
the iron increased the effective resistance. Referring to 
the narrow range of capacity within which large rises were 
possible, he pointed out that such cases were found in 
Hertz’s resonators, where the rises were immense, but to 
obtain them the adjustments had to be very accurately 
made. 

Dr. S. P. Thompson said he regretted that Professor 
Fleming was not present, for he had recently investigated 
Hertz’s experiments and had obtained curves very similar 
to those got for the Deptford mains. 

The curve between A and L was very interesting. It 
was in fact a curve between the secant of the angle of lag 
and L as could be seen from formula(2). In practice one 
would be working on the lower portion, and hence the 
rises would be small. 

Mr. Kilgour explained that in the paper his first object 
was to show that the product of the range of capacity 
between which a rise greater than a given value would 
occur, and the maximum possible rise was peer rd 
constant for different circuits. Secondly, he wished to 
prove that the capacity of concentric cables could be 
assumed to be localised at either end without introducing 
much error in the rises of pressure calculated therefrom. 

Dr. Thompson, speaking of nomenclature, regretted 
that the word inductance should be used sometimes for L 
and at other times for L p, and thought its meaning 
should be restricted to the latter. 

Professor Perry said a name was needed for coefficient 
of self-induction. Resistance was practically independent 
of frequency, and ‘inductance ” should have no reference 
to frequency. 

Dr. Sumpner thought it important to have a name 
for Lp, for that quantity comes into calculation most 
frequently. He would have preferred that ‘ induct- 





ance ” should mean L p, but Mr. O. Heaviside, who intro- 
duced the term, had used it for L. 

The President remarked that some time ago Dr. Sump- 
ner and himself felt the need of a name for Lp, and 
thought of using “‘inductance,” but on referring to Mr. 
Heaviside’s articles found it used for L. 

Dr. C. V. Burton asked whether the word ‘‘self-induc- 
tion” could not be used as an abbreviation for ‘‘ coefficient 
of self-induction.” 

Dr. Thompson pointed out that this word already had a 
meaning, viz., L multiplied by current. 

Dr. Burton then suggested that inductivity might be 
applicable. 

Dr. Thompson said the word ‘‘impedance” was also 
used ambiguously, for the sense in which Dr. Lodge uses 
is in his ‘‘ Modern Views of Electricity” is not the same 
as the sector sum of R and . 

Professor Perry recalled the fact that ‘‘ impedance” 
had been defined by the Committee of the British Asso- 
Effective vo' tage 
Effective current 

Dr. Thompson said this definition was only applicable 
to periodic currents and not to intermittent or transient 
ones. 

I'he President said he understood the first object of 
Mr. Kilgour’s paper was to inquire whether the dread of 
rise of voltage occurring when concentric mains were 
used, need exist. When Dr. Fleming’s paper was read 
the general idea was that concentric cables were dan- 
gerous. In the discussion on it, he, amongst others, had 
pointed out that the chance of a large rise of pressure was 
not a serious one. Mr. Kilgour had now shown that the 
range of capacity over which a particular rise could 
occur, is inversely proportional to the maximum rise pos- 
sible in the particular circuit. Whenthe circuit was such 
that a large rise was possible, the probability of any 
serious rise taking place was very small, hence the fears 
of large rises were more or less unfounded. 

The second part of the paper was to show that ordi- 
nary problems on concentric cables could, in practice, be 
treated with sufficient accuracy, by assuming the capacity 
localised at either end of the cable, instead of distributed 
along its length. 


ciation as the ratio 





LAUNCHES AND TRIAL TRIPS. 

Messrs. SHorT BROTHERS launched from their yard on 
the 17th inst. a handsomely modelled screw steamer of the 
following dimensions: Length, 350 ft.; breadth, 42 ft.; 
depth moulded 28 ft. 14 in., with a deadweight carrying 
capacity of sbout 5000 tons. ‘he engines are triple- 
expansion with cylinders 25 in., 40 in., and 66 in. in dia- 
meter and 42 in. stroke and are by Messrs. W. Allan and 
Co., of the Scotia Engine Works. 

On Friday, 11th inst., there was successfully launched 
from the East Yard of Messrs. C. S. Swan and Hunter, 
shipbuilders, Wallsend, an iron pontoon, built to the order 
of the Tyne Pontoons and Dry Docks Company, Limited, 
Wallsend. The structure measures 300 ft. in length, 
70 ft. broad, and 31 ft. 6 in. to the top of the towers, the 
bottom tanks being 7 ft. in height. The pontoon is 
capable of lifting a vessel of 3000 tons weight. The 
work of construction has been carried out in accordance 
with patents designed by Mr. Alexander Taylor, consult- 
ing engineer, Newcastle. 





On Tuesday, December 1, the ship Dalgonar was 
launched at the Southampton Naval Works Yard at 
Woolston. The Dalgonar is a steel sailing ship of about 
2500 tons net register, her dimensions being as follows : 
282 ft. 10 in. by 42 ft. by 27 ft. 4 in. moulded. She is 
owned by Messrs. Gracie, Beazley, and Co., of Water- 
street, Liverpool. 


On Monday, 14th inst., there was launched from the West 
Shipyard of Messrs. C. 8. Swan and Hunter, Wallsend, 
a steel screw steamer named Ashdown, of the following 
dimensions: Length over all, 322 ft.; breadth, 41 ft. ; 
depth moulded, 23 ft. 14 in. Her engines, which are of 
the triple-expansion type, have been built by Messrs. 
Blair and Co., and are capable of indicating 1400 horse- 
power. 





The new second-class cruiser Andromache, recently 
built under the Naval Defence Act, has been passed out 
of hand as ready for foreign service, and is to be kept in 
the A division of the Fleet Reserve until she is required 
for foreign service. Capable of steaming 20 knots the 
Andromache will be the fastest cruiser in the Medway 
Reserve. She has a displacement of 3400 tons, and is 
fitted with engines of 9000 horse-power, supplied by 
Earle’s Shipbuilding Company. The Andromache is 
equipped with two 6-in., six 4.7-in., and nine 3-pounder 
quick-firing guns, all of which were recently tested at 
Sheerness with satisfactory results. The Andromache, 
which also carries a torpedo equipment, is the first of the 
dockyard-built cruisers under the Naval Defence Act, to 
be completed for commission. 





The new steel gunboat Gleaner, the second of the 
eighteen gunboats which are being built under the Naval 
Defence Act, underwent an official forced draught trial 
of her machinery at the mouth of the Thames on the 
21st inst. The officials present included Mr. H. J. 
Oram, engineer inspector at the Admiralty ; Staff-Engi- 
neer R. C. Moon, of the Medway Steam Reserve; and 
Staff-Engineer C. Rudd, who also attended on behalf of 
the Admiralty. The ship was in charge of Commander 
J. W. Osborne, of the Medway Steam Reserve, and the 
engines were in charge of Mr. W. W. Chilcott, R.N., 
chief engineer at Sheerness Dockyard. The Gleaner has 
been fitted with machinery made at Sheerness Dockyard, 





being the second ship both built and engined at that 


establishment. The vessel was tested on a three hours’ 
run, with most successful results. The engines worked 
smoothly throughout the trial, and the boilers gave a 
‘ood supply of steam without the least signs of priming. 
orking at 249.6 revolutions per minute, the engines 
developed 3631.6 horse-power, with a speed of 20.1 knots. 
The results are the most satisfactory yet obtained from 
vessels of the Sharpshooter class. 





The s.s. Castlemaire was wrecked while coming into 
Fleetwood about two months ago with a cargo of 
1400 tons of wheat from the Black Sea, and subse- 
quently broke in two pieces. After salving the 
cargo Messrs. William Allsup and Suns, Limited, ship- 
builders, Preston, have succeeded in floating the two 
halves and bringing them safely into Fleetwood. The 
after end of the ship, with the engines and boilers on 
board, was brought in about {a fortnight ago and the 
fore part of the ship on Friday afternoon last, the 18th 
inst. Both parts are lying alongside each other on the 
Kirk Bank in the River Wyre. The removal of the 
wreck was accomplished by erecting temporary bulkheads 
and placing powerful steam pumps on board in order to 
pump out the water and keep down the leaks while the 
tide rose and floated the wreck. The vessel seems to 
have struck heavily on the bank and broke in her rudder 
post. With this exception the hull has received no 
damage beyond being divided in two parts. Messrs, 
Allsup contemplate putting the vessel in dock and com- 
pletely refitting and repairing her. 





A wooden yacht was launched at Leith on the 18th inst. 
for Gibraltar owners. The builders were Messrs. John 
Cran and Co., and they will also fit the machinery. The 
dimensions are 52 ft. by 10 ft. by 6 ft., and the engines 
are of 55 horse-power. 


The sailing ship Maria Rickmers, which was launched 
by Messrs. Russell and Co., Port-Glasgow, is, by 14 ft., 
the largest sailing ship in the world. Besides having 
five masts, she is provided with auxiliary steam power, 
which will enable her to make progress, even when there 
is not sufficient wind to fill her vast sails. The vessel has 
been built for Messrs. Rickmers, of Bremen, and is of 
steel. Her dimensions are: Length, 375 ft.; breadth, 
48 ft.; depth, 28 ft. 44in. Her tonnage is 3813 tons 
gross and she will carry 5700 tons deadweight on Lloyd’s 
freeboard. She will be supplied by Messrs. Kincaid and 
Co., Greenock, with triple expansion engines of 650 indi- 
cated horse-power, with 160 lb. working pressure ; 
cylinders to be of 16in., 26in., and 42 in. by 27 in. stroke. 
The propeller will be of ‘ Bevis” patent feathering 
type, and it is calculated that a speed of from six to seven 
knots an hour will be attained in calm weather with the 
vessel fully loaded. Her spread of canvas will be enor- 
mous. The vessel will have several special features of 
construction to distinguish her from the ordinary type of 
first-class sailing ships. She will be fitted to carry a ) ts 
quantity of water ballast in a suitably sub-divided 
double-bottom. For facilitating loading and discharge 
of cargo she will have three steam winches, steam donkey 
boiler, and steam windlass, besides a fan engine. She 
will be employed along with the large fleet already owned 
by the Messrs. Rickmers, in the East-India rice trade. 


The Pass of Melfort, one of the newest type of sailing 
vescels, and intended for carrying chiefly large dead- 
weight cargoes, was recently launched by the Fairfield 
Shipbuilding and Engineering Company for Messrs. 
Gibson and Teste, Ctnaaaen. Her dimensions are: Between 
perpendiculars, 298 ft.; beam, 44 ft. ; depth of hold, 24 ft. 
Gin. She has four masts the entire length of steel. Her 
lower masts and top masts are in one, and topgallant and 
royal masts are steel, having a small pole about 2 ft. long 
of wood on top. The jigger or fourth mast is a pole mast 
entirely of steel, with a jackstay riveted on back so as to 
run the gaff up and and down on the mast. All the yards 
are of steel except the royal yards, which with the spanker 
boom, are the only parts constructed of wood. The bow- 
sprit and jibboom are in one, also built of steel. Where- 
ever steel could be employed it has been used to replace 
wood. The deck from stem to stern is of steel, sheathed 
with wood ; the topgallant rail is of steel—the very hatch 
beams and fore and afters are all of steel. On the forecastle 
the old catheads are no longer in use, but a crane and a 
novel method of shipping and letting gothe anchors has been 
substituted. The rigging is all set up with screws—even 
the fore and aft stays are set up with screws—so that if 
in the working of the vessel there is any slackening of the 
wire rigging, it can be instantly tightened up by the crew. 
The old-fashioned ratlines of ropes on the shrouds have 
given place to round iron bars. The vessel has double 
topgallant yards, and the patent halyard winches of 
Messrs. Shaw and Hastie are applied to the topsail yards, 
so that the sails on these can be rapidly set in about a 
seventh of the time that it would take under the old 
method. The Pass of Melford is 2355 tons gross, and 
carries for her net register 2195 tons, an exceptionally 
large cargo, having upwards of 3950 tons deadweight 
on board. 

The steel screw steamer Upolu, built by Messrs. 
Fleming and Ferguson, Paisley, went down the Clyde on 
the 22nd inst. for her speed trial, and on the measured 
mile attained a mean speed of 11.6 knots per hour. The 
Upolu has been built to the order of the Union Steam- 
ship Company of New Zealand, and is intended for the 
company’s passenger and fruit trade between Fiji and 
New Zealand. Her dimensions are 220 ft. by 30 ft. by 
24 ft. She is fitted by the builders with a set of their 

atent quadruple - expansion engines of 900 indicated 
lesas- power, 
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Every one who has had any practice in the use of 
an arithmometer of the ordinary type will recognise that 
a considerable loss of time results from the necessity 
of setting the slides to the proper numbers. The 
machine which we illustrate on tnis page is free from 
this cause of loss, as the slides are replaced by a set 
of keys like those of a typewriter, having tigured 
knobs, The touching of any one of these knobs adds 
the corresponding number to the total shown by the 
indicating wheels. Fig. 1 is a perspective view of the 
machine showing the keyboard. Each knob, it will be 
seen, is lettered with two letters, one set being used in 
subtracting and the other in adding. Fig. 2 shows 
a section through one row of keys, of which it should 
be observed there are only nine, the cypher being 
omitted. These keys depress to a greater or less extent 
a long lever a whieh is |_-shaped in section, and is 














pivoted on a shaft running across the machine from 
side to side at the back, a spring } returning it to 
position when the pressure is taken off the keys. At 
the end of this lever is a segmental rack gearing into 
a small pinion, which rotates on a second horizontal 
shaft and turns it to a greater or less extent. This 
pinion has attached to it a disc shown in Figs. 8 and 
9 and also in Fig. 5. This disc carries a pawl c, 
Fig. 8, which engages with the teeth of a ten-toothed 
ratchet wheel E!, Fig. 2, and moves it round a dis- 
tance corresponding to the key struck. The ratchet 
wheel is firmly fastened to the registering wheel which, 
as shown in Fig. 1, carries the different digits on its 
periphery, and indicates the result of any operation 
as an ordinary counter. Exceptional care has been 
taken to insure the accuracy of the registration ; the 
devices for this purpose we will now describe. Any 























ers ec 
backward motion of the registering wheel is pre- 
vented by a pawl d, Figs. 3 and 4. But the wheel 
,is moreover, when at rest, locked as regards for- 
ward motion, and is only free to rotate when the 
|lever corresponding to it is depressed, or if a 
junit is to be carried over from the wheel behind 
‘it. This locking is accomplished by a pawl ec, Figs. 3 
and 4, which when at rest engages with the teeth of 
| the number wheel, as in Fig. 3. It carries, however, a 
| pin which when the machine is at rest lies in the notch 
‘cut in the rim of the disc already mentioned, and 
shown in Figs. 8and 9. When a key is depressed this 
disc is rotated and the pin attached to the pawl slides 
up the inclined part of the notch, and so frees the 
number wheel, which can then be rotated by the 
pawl c, as already described. It will be seen that there 
is a good deal of lost motion before this pawl engages 
with the teeth ; this is done so as to allow time for the 
stop motion pawl ¢ to get clear. Hence, in depressing 
akey, the disc is put in rotation by the pinion E’. 
As it rotates it first frees the number wheel from the 
pawl which locks it, and then moves it forward a cer- 
tain distance by the pawl c. To insure that the wheel 
shall not be rotated too much on depressing a key, a 
second mechanism is used. It will be observed that 
the stalks of the keys are prolonged through the main 
lever a, and that below this lever is a second one /, 
also pivoted at the back of the machine. The lengths 


| 


of the key spindles are arranged so that they each give 
this lever 7, when they strike, about the same amount 
of motion, thus depressing its forward end. At this 
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point the lever is connected by a link shown in 
Fig. 10 with a detent J, which as shown at Fig. 3 
rests normally clear of the pins on the number 
wheel, but as the lever fis carried down by the con- 
tinued motion of the key it pulls down this detent 
between these pins, thus preventing any further motion. 
When this is done the wheel has then been turned 
through an angle corresponding to the number on the 
key struck. 

Westated that the number wheels were also unlocked 
for forward motion when a unit was about to be carried 
forward from the wheel behind. This carrying me- 
chanism is very ingenious. On each number wheel 
there is a cam g, as shown in Fig. 13. The carrying 
lever A has an arm which engages with this cam. 
Suppose the wheel at zero to be moved forward 
step by step. The arm engaging with the cam is 
then at the bottom of its path, being pressed against 
the cam by a spring as shown in Fig. 6. As the wheel 
rotates the cam being circular up to a point corre- 
sponding to the figure 4, no motion of the lever takes 
place till this point is reached; it then begins to move 
outwards till finally it has reached its limit of motion 
at 9, and then, on the next unit being added, flies 
back down to the bottom of the cam, as in Fig. 7, and 
advances the next wheel a unit by a pawl mas shown 
in Fig. 1. If the machine is worked very rapidly the 
spring operating this lever may not be able to keep 
the arm up the cam at the carrying point, and so to 
insure the carrying under these conditions, a second 
exterior cam is added as shown in Fig. 13. sh 

It will be seen that this carrying arm has a pin? 
fixed to one side of it. This pin passes through an 
oval hole in the stop motion pawl e belonging to the 
wheelin front, and as the arm moves back under the 
action of the cam, this pin engages with e and n, so that 
when the following wheel indicates 7 this pawl is quite 
free from the pins on the forward wheel, which is then 
free to move. As the carrying arm flies back, however, 
this pawl would naturally tend to follow it and might 
engage with its wheel again before the carrying pawl 
aad got initswork. To prevent this a bell-crank lever 
is pivoted on it as shown in Fig. 3. As the pawl 
is moved back this lever is bent back, so that the catch 
shown on its end engages as shown in Fig. 12 with a 
bar running from side to side along the front of the 
machine. ‘The stop motion pawl is then held back by 
this catch until the carrying bar has moved far enough 
forward from the pin i to strike the other end of this 
bell-crank lever and free it, when the pawl moves for- 
ward again into its locking position. 

To set the machine to zero, the whole of the stop 
motion pawls are lifted clear from their wheels by 
depressing the knob shown to the left of the machine. 
By turning the knob on the right the whole of the 
wheels can then be rotated in the forward direction. 
This knob turns the spindle on which the wheels ride, 
and in front of each wheel it has a pin projecting from 
it as shown in Fig. 13. This pin on turning the knob 
in the proper direction comes in contact with the steep 
side of a sort of ratchet tooth fixed to the wheel as 
shown in Fig. 9, and carries the wheel round with it. 





In the ordinary working of the machine this tooth 
does not interfere with the motion of the wheels, since 
it is then its sloping side which comes in contact 
with the projecting pin, which depresses it against a 
spring and so allows the wheel to move forward. As 
all these teeth are in similar positions on their respec- 
tive wheels, the zeros are all in line when the project- 
ing pins have engaged with every tooth. 

t will be observed that a typewriting arrangement 
is shown attached to the machine in Fig. 1. This prints 
automatically the data and answer of any sum, and 
saves the time lost in copying down rows of figures. 

The machine is the invention of Mr. Dorr E. Felt, 
of Chicago, U.S.A., and is manufactured by the Felt 
and Tarrant Manufacturing Company, 52 to 56, 
Illinois-street, Chicago, 





SHAW’S POWER TRANSMITTER. 

THE engravings above illustrate a form of power 
transmitter invented by Mr. Edward Shaw, of Canon’s 
Marsh, Bristol. It is applied to a pinion capable of 
transmitting over 200 horse-power at 150 revolutions 
per minute. The construction of the transmitter is 
as follows: A friction boss is keyed to the shaft 
close to the pinion. The pinion is bushed and runs 
loose on the shaft, being kept in its place by a collar ; 
it has an extra long boss which projects on the other 
side and carries on its exterior the sliding sleeve 
which is worked by the tail lever. Brackets are fixed 
to the arms of the wheel, and to these brackets buffer 
springs are applied, held in their place by bolts. This 
may be called the buffer part of the transmitter. 
Around the boss are wound two coils, each being 
fixed at the end in phosphor-bronze shoes. The coils 
are of patent steel wire rope protected from wear by 
phosphor-bronze slippers, and make several turns 
each round the friction boss, being secured at their 
‘* tail” ends to a ring called the “ tail ring.” 

This ring is connected to the lever and starting 
gear by means of a drag link. The tail spring is 
fastened to the back of the lever and lifts it, thereby 
pulling round the ring and tightening the coils. The 
sleeve and toggle joint on the other side of the wheel, 
when moved, depress the tail end of the lever, extend- 
— tail spring and opening the coils. 

he nae of the transmitter may be briefly 
described thus: Assuming the shaft and with it the 
friction boss to be revolving, and the pinion, with the 
transmitter attached, to be stationary, the sleeve is 
now right home and the toggle link perpendicular to 
the shaft, whilst the jaw lever for working the sleeve 
is free in the collar, no end pressure being required. 

To start the transmitter the sleeve is moved away, 
as shown in the illustration, allowing the spring to lift 
the lever which, through the link, rotates the tail ring 
until the coils are tight on the revolving boss. Re- 
ferring to the engravings, the direction of rotation must 
be upwards in front, and thus the pull on the tail is 
increased according to the length of the coil and the co- 
efficient offriction. The effect of all this is to cause a 
pull at the head phosphor-bronze blocks, which being 





attached to the bolts, transfer the power to the springs, 
and these pressing on the brackets, push the wheel 
round. 

Thus far it will be seen that motion to or fro of the 
sleeve, which can be effected equally well whether 
stationary or revolving, opens or closes the coil. The 
tail spring keeps a pull on the coils when they are 
working, and thus when in gear there is no pressure 
required from the starting gear and no wear on the 
groove in the sleeve. Should now the resistance of 
the load increase it will be seen that the buffer springs 
must be further compressed. Beyond a certain fixed 
movement the lever is locked and cannot pull the tail 
of the coil. It is now that the automatic control of 
the coil occurs, since any forward movement at the 
head of the coils opens the coils backwards and re- 
leases the grip. In other words, up to a certain fixed 
limit, the workman can control the movement of the 
tail lever, while beyond that point the power trans- 
mitted by the coils automatically conte itself, the 
transmitter never slipping at a less driving power, or 
failing to slip at a greater than that which has been 
predetermined. 

In addition to the automatic release other advan- 
tages for the system are claimed. No end pressure 
whatever is required either when working or standing. 
A small lever can completely control the heaviest 
horse-powers. The wearing part is practically limited 
to the phosphor-bronze shoes, and these are easily 
and quickly renewable without removing any part from 
the shaft. 

Another feature, which is in many cases of great 
value, is that the whole transmitter can be made split 
so that it can be fixed on or removed from a shaft 
without removing either the shaft or anything on it. 
The transmitter, we may mention, has been extensively 
tried. One firm, who are perhaps the largest users of 
friction clutches in the world, after a year’s exhaustive 
test on transmitters giving a maximum power of 140 
horse each at 60 revolutions a minute, have been been 
licensed by the Shaw Engineering Company, Bristol, 
to manufacture transmitters for use on all their 
heaviest machines, 

In small work the transmitters are being exten- 
sively adopted for driving cones direct on the main 
shaft, instead of using the ordinary countershaft. 
This system has been adopted recently by the Unbreak- 
able Pulley Company, who drive all the machinery 
in their new and enlarged works at West Gorton by 
transmitters, scarcely a countershaft being used in their 
works. They have also subdivided their main shaft- 
ing into sections, with transmitters working them by 
cords which are carried a considerable distance away to 
the foreman’s office, and enable the shafting to be im- 
mediately stopped when required. 





ELECTRO-MAGNETIC SAFETY COUPLING. 

Dvrine the last few years persistent efforts have 
been made to facilitate the allies of heavy clutches 
and couplings, and with very considerable success. 
There are now in the market several friction clutches 
which can be manipulated with comparative ease. To 
render the matter still easier—so easy that a large 
coupling can be engaged and disengaged by the pres- 
sure of a finger—there is being introduced & Messrs. 
Siemens Brothers and Co., Limited, of 12, Queen 





Anne’s-gate, Westminster, an electro-magnetic coup- 
ling which gives perfect control of any piece of machi- 
nery to which it may be applied, enabling it to be 
stopped and started with great rapidity and without 
any exertion on the part of the attendant. A weak 
electric current, about half of that required to runa 
16 candle-power incandescent lamp, supplies all the 
power required to keep the two parts of the coupling 
together when they are engaged, and to bring one part 
to immediate rest, when they are to be disengaged. 
This current can be obtained from electric lighting 
mains, or when there are several such couplings in a 
works, a small dynamo can be put down for the pur- 


se. 

The annexed engraving shows in section a pulley 
fitted with an electro-magnetic coupling. The pulley 
runs loose on the shaft between two annular 
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electro-magnets, and forms an armature for both. One 
of these, C 1, is keyed to the driving shaft, the other, 
C2, is stationary, being fixed to the framework 
supporting the shaft. The current passes to the 
revolving magnet C 1 through two metal rings, 8, S 1, 
insulated from each other. When the magnet C 1 is 
excited, it attracts the armature A. By so doing it 
couples the pulley A to the driving shaft B, and puts 
it in motion, On the other hand, if the magnet C 2 
be excited, it attracts the pulley A, and throws it out 
of gear. Atthe same time the attraction brings it 
into contact with the stationary magnet, which acts 
as a brake, and stops it. To facilitate this operation, 
the electrical connections are so arranged that the cur- 
rent, when switched from one magnet to the other, is 
reversed for a short time in the coil of the former 
magnet. This prevents the armature sticking to the 
magnet by reason of residual magnetism. 

It is often convenient to be able to control a coupling 
of this kind from several points, so that, in case of 
accident, the machine or shafting that it drives may 
be immediately stopped. To this end, therefore, the 
switch is operated by a weighted lever which can be 
released by a trip device operated by an electro- 
magnet. Included in the circuit of the electro-magnet 
are a number of contacts by any of which the circuit 
can be broken. As soon as this is done the magnet 
ceases to be excited, the trip device is operated, the 
weighted lever falls, and the switch diverts the cur- 
rent from the coupling to the brake. To re-engage 
the clutch the switch is reset by hand. 

Many uses for such clutches will suggest themselves, 
such as for replacing fast-and-loose pulleys, operating 
cones on overhead travelling cranes, replacing claw 
clutches on spinning mules, and the like. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly numerous attendance on ’Change and the market 
was stronger and more satisfactory than it has been for 
some time past. Several pretty large sales of pig iron 
were recorded, and thereappeared to be more confidence 
in the market, though many people were a good deal sur- 
prised at the advance in prices, as at this season of the 
year affairs are generally quiet. Most of the business 
done was with consumers. No. 3 g.m.b, Cleveland pig 
iron was sold at 38s. for prompt f.o.b. delivery, and one 
or two parcels changed hands at 38s. 14d. This was also 
the quotation for delivery over the first quarter of next 


year. Some sellers held out for 38s. 3d. for the ruling 
quality. The lower qualities of pig iron were steady and 
firm. Grey forge was reported to be rather scarcer, 


and 36s. 3d. was asked for it, whilst No. 4 foundry, of 
which a considerable quantity continues to be sent to 
Scotland, realised 37s. 3d. Middlesbrough warrants 
opened 38s. 2d., and closed 38s. 3d. cash buyers, but there 
was not much doing in them. The hematite pig-iron 
trade was reported to be brisker in consequeuce of plate 
and angle makers having purchased pretty freely for 
delivery over next quarter. There was not much altera- 
tion in the quotation, however, Nos. 1, 2, and 3 of makers’ 
east coast brands being obtainable at 48s. 6d., though some 
firms asked 48s. 9d. for their produce, and were not dis- 
posed to accept less. There is nothing new to report with 
regard to the Spanish ore trade. The supply is fairly 
satisfactory, and 13s. ex ship Tees is still about the figure 
for Rubio. 


Manufactured Iron and Steel.—In these two important 
industries there is little newtoreport. It is satisfactory, 
however, to be able to state that prices, though not 
quotably altered, are certainly firmer. Several establish- 
ments in the Cleveland district will be closed for the 
Christmas holidays. Most of the manufactured iron pro- 
ducers are short of work and prices are therefore not so 
firm as in some departments of the steel trade. Steel 
ship-plates and ship angle makers have a lot of orders on 
hand and their prices are fully maintained. Common 
iron bars are quoted 5/. 10s. ; iron ship-plates, 5/. 5s. ; 
iron ship angles, 5/. ; steel ship-plates, 6/. ; and steel ship 
angles, 5/. 17s. 6d. ; all less the customary 23 per cent. 
discount for cash. Heavy sections of steel rails are 
nominally 4/. 2s. 6d. net f.o.t. at works but less would be 
taken. 


The Fuel Trade.—The coal trade is somewhat irregular. 
On Neweastle Exchange best Northumbrian steam coal 
is quoted 10s. to 10s. 3s. f.o.b. and small steam 4s., gas 
coal is in good request and a lot of business is being done. 
About 9s. 8d. to 9s. 6d. may be put as the een, figure 
for best Durham gas coal, but transactions have occurred 
at rather higher rates. Bunker coal is steady. Here 
coke is very firm. For good blast furnace qualities few 
firms will accept less than 13s. 6d. for delivery at Cleve- 
land furnaces over next quarter. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Another Miners’ Dispute.—The men — at the 
Salterwood Colliery, belonging to the Denaby Iron Com- 
pany, have applied to the union to be allowed to give in 
their notices, as they have failed to come to a settlement 
on basis prices. 

Manufacture of Sword Bayonets at Shefield.—One result 
of the outcry against German sword bayonets that bent 
when in action was that the British War Office invited 


tenders for the supply of these weapons from home manu- 


facturers, but received no response. Considering this a 
slight on the manufacturing ability of the country, the 
managing director of Messrs. Sanderson Brothers and 
Co., Limited, Sheffield, waited on the home authorities 
and received the assurance that if the firm went to the 
expense of laying down the necessary plant, which is of a 
very costly character, and produced weapons that would 
stand the extreme tests now in force, orders would be 
issued which would repay the outlay. Acting on this 
intimation the firm erec new buildings, put down 
plant, and engaged four thoroughly experienced ‘‘mukers” 
to train a staff of local workmen in the mysteries of the 
craft. Special testers, with apparatus, have been sent 
down by Government, and it is now announced that all 
the deliveries on account of a trial order have success- 
fully passed the ordeal of the severe examinations, and 
the making of sword bayonets may now be placed amongst 
the successful new industries of the town. 


American Steel Orders.—Within the past few days con- 
siderable orders for best crucible cast steel have been 
received from the United States by local houses. They 
are accompanied by specifications for high-class cutlery, 
saws, files, and edge tools, and the reports of agents over 
the water are to the effect that the demand for these 
manufactures is not reduced by the increased quotations 
occasioned through the operation of the McKinley tariff. 
A heavy reopening of trade in this direction is looked for 
in the new year. 


Electric Lighting in Shefjield.—A draft provisional 
order has been agreed upon between the Board of Trade, 
the Corporation of Sheffield, and the Sheffield Telephone 
and Exchange and Electric Lighting Company, Limited, 
respectively, under which the miner seek powers for 
lighting the borough by electricity. The corporation feel 
the time has not arrived when it would be justified in 
taking electric lighting into its own hands, and has given 
its assent to the Shefhield company undertaking the re- 
sponsibility. The electricity is to be supplied at 6d. per 
Board of Trade unit, which will be more than the 
price of Sheffield gas, but lower than it is in many other 
towns. 








NOTES FROM THE SOUTH-WEST. 


Rhymney Iron Company, Limited.—This company has 
struck a valuable seam of coal at its Gilfach pit, near 
Pergam. The difficulties attending the sinking of the 

it have been considerable, large quantities of water 
vies had to be dealt with. 


Hull and the Bristol Channel.—Messrs. Wilson, of Hull, 
intend to establish a line of steamers between Hull and 
Plymouth and the Bristol Channel. The first steamer 
to sail was the Torpedo, which left Hull yesterday 
(Thursday). 5 

Bristol Steam Navigation Company.—The directors of 
this company are making inquiries at Cardiff which may 
result in some of the company’s steamers running regu- 
larly to the port with general cargoes. 


The Severn.—A meeting of the Docks Committee of the 
Gloucester Town Council was held on Tuesday, when a 
letter was read from the clerk to the Severn Commis- 
sioners inclosing prints of a report dated the 4th of 
November, 1891, made by Mr. H. J. Marten, the engi- 
neer of the Commissioners, on certain requirements of 
the Cardiff merchants, and on the cost of certain sug- 

ested alterations to the Westgate Bridge at Gloucester. 
‘rom the report referred to it appeared that the alterna- 
native — had been made for converting the 
Westgate Bridge into an opening bridge, or construct- 
ing a fixed girder bridge, with a headway of 27 ft. 
above low summer level, being 9 ft. higher than the 
headway under the crown of the arch of the present 
bridge. The matter having been fully discussed, it 
was resolved that the town clerk be instructed to 
write to the clerk of the Severn Commissioners, inti- 
mating that, without at present expressing any opinion 
upon the general merits of the proposals, the committee 
deemed it right to intimate that in its opinion the 
Gloucester Town Councilcould not underany circumstances 
consent to the Westgate Bridge being converted into an 
opening bridge, or to any alteration which would necessi- 
tate any increase in the gradient of the approaches. 


Barry Dock and Railway.—On Wednesday the new 
tugboat Clive, built by the Barry Graving Dock Com- 
pany to the order of the Barry Dock and Railway Com- 
pany, made her trial tripin Barry Roads. Although the 
wind blew quite a gale, the engines worked fully 130 
revolutions per minute, and a test distance of 10} knots 
was run against a 44 knot tide. 


Cardif.—The best steam coal has made 13s. 3d. to 
18s. 9d., while secondary qualities have brought 12s. 3d. 
to 12s. 6d. per ton. 
buoyant tone with a slightly upward tendency in prices ; 
No. 3 Rhondda, large, has made 12s. 3d. to 12s. 6d. 

r ton. Patent fuel has about supported late rates. 

ron ore has been rather inactive. Coke has been in 
pretty good demand ; foundry qualities have made 18s. 
to 18s. 6d., and furnace ditto, 17s. to 17s. 6d. per ton. 
In the tin-plate trade manufacturers are looking forward 
to an improvement in the American demand. Steel rails 
have not shown much change ; heavy section has made 
4l. to 4l. 5s. and light section 5/. to 5/. 10s. per ton. 


Llaneliy Harbour.—Sir Alexander Rendel, consulting 
engineer to-the Llanelly Harbour Commission, visited 
Lianelly on Friday to inquire into the desirability of 
removing a bank in front of the harbour lighthouse. Sir 
Alexander is stated to have come to the conclusion that it 





was necessary to take this course, 


The house coal trade has exhibited a | P° 





Blaina.—It is expscted that the Blaina Tin-Plate 
Works will resume operations on Monday. The works 
had been idle for about five weeks. 





FOREIGN AND COLONIAL NOTES. 

American Coast Defence.—Sites for fortifications have 
been procured, and engineering work has been commenced 
on batteries for mortars and emplacements for guns at 
New York, Boston, San Francisco, Hampton Roads, and 
Washington. An appropriation of 200,000/. was recently 
made by Congress for sites for fortifications and coast 
defences, and of this sum about 70,000/. has been ex. 
pended. 


American Steam Navigation.—A steel screw steamer, 
named the Maine, built for the Providence and Stonington 
Steamship Company, has just been launched by the 
Harlan and Hollingsworth Company, Wilmington, Dela- 
ware. A second steamer, the New Hampshire, will 
be launched soon. These sister boats are designed 
somewhat after the plan of propellers now operating on 
the Potomac. Their general dimensions are: Length on 
water-line, 302 ft. 7 in.; length over all, 310 ft.; beam 
moulded on load-water line, 44 ft.; width over guards, 
60 ft.; draught, 124 ft. The main engine of these steamers 
will be an inverted, direct-acting, surface-condensing, 
triple-ex pansion engine with four cylinders, 28 in., 45 in., 
51 in., and 51 in. in diameter, with 42 in. stroke. The 
propeller is of cast iron, left-handed, four-bladed, and 
133 ft. in diameter. Four Scotch-type boilers will be 
installed in each vessel. These will be 13 ft. 6 in. in dia- 
meter and 11 ft. 6in. long, and will be made of steel 
having a tensile stress of 60,000 lb. to the square inch. 
Each boiler has three corrugated furnaces, 46 in. in out- 
side diameter, comprising 274 square feet of grate surface. 
The boilers will be worked at a pressure of 160 lb. to the 
square inch, 


Railways in Honduras.—A Chicago company has com- 
pleted its financial arrangements for building a railway 
350 miles long in Honduras, from the northern coast to 
the capital. The Government will grant a subsidy of 
2,000,000 acres of land. 


Baldwin Locomotives.—The Baldwin Locomotive Works, 
Philadelphia, are now turning out locomotives at the rate 
of twelve weekly, as against twenty weekly a short time 
since. 


Water Supply of Adelaide.—Operations connected with 
the Happy Valley water works scheme, which will 
secure an additional supply to Adelaide, will be started 
without delay. he engineer-in-chief anticipates that 
the work will take five years to complete. A reservoir, 
which will be formed, will cover an area of 368 acres, and 
the storage capacity will be 2,500,000,090 gallons, as com- 
pared with 850,000,000 gallons, which is the aggre- 
gate capacity of the existing Beetaloo reservoir. ‘lhe 
cost of the works is estimated at 417,057/. 


Belgian Metallurgical Industry.—The_ Austro-Belgian 
Metallurgical Company has just issued its report for 
1890-1. The profit realised for the year is returned at 
29,9971. The dividend for the twelve months has been 
fixed at 4/. 8s. per share. 


Baltimore Belt Railroad.—Satisfactory progress is being 
made with the construction of the Baltimore Belt Rail- 
road. The line will extend from Camden Station by 
tunnel and surface line through and around Baltimore to 
Bay View Yard on the Philadelphia division of the Bal- 
timore and Ohio system. The length of the new link 
will be about seven miles. 


Iron Minerals in France.—The imports of iron minerals 
into France in the first ten months of this year amounted 
to 1,079,786 tons, as compared with 1,306,486 tons in the 
corresponding period of 1890. The exports of iron 
minerals from France in the first ten months of this year 
were 256,385 tons, as compared with 251,280 tons in the 
corresponding period of 1890. 


Western Australian Coal.—A coalfield newly discovered 
in Western Australia is about 30 miles north-east from 
Bunbury on the eastern side of the Darling Range. Two 
seams of coal have been exposed by shafts sunk to the 
depths of 16 ft. and 26 ft. respectively. In the former 
shaft a seam of splint coal 3 ft. in thickness was sunk 
through and several tons were raised. This coal has 
been tested for steam purposes, and found to give satis- 
factory results. A stratum of sandstone overlies this 
seam, while beneath it is a slaty fireclay. Some distance 
to the east another shaft has been sunk, on the banks of 
the Collie, where a fine seam of semi-bituminous coal has 
been cutinto for 13 ft. 6 in., and not yet passed = 
This coal has been put to practical tests, and has 
given higher results than even some classes of English 
coal. The overlying stratum isa reddish sandstone, sup- 
sed to belong to the millstone grit series. The country 
in the neighbourhood is well timbered with jarrah and 
gum, and good water is found in abundance. It is pro- 
posed to construct a branch railway 16 miles in length to 
connect the coalfield with the Bunbury and Perth line. 
The Collie coalfield will be able to command the trade of 
the Indian Ocean, which is something considerable. 


Canadian Steam Navigation.—Canadians are meeting 
with unexpected difficulties in attempting to contract 
with capitalists in England for the establishment of a 
direct line of mail steamers. The offer of a subsidy of as 
much as 150,000/. per annum was without avail. The 
amount of freight offering is considered too precarious, 
while navigation during heavy fogs is hazardous. 

The Japanese Navy.—Japan, alarmed by the growth of 
the Chinese navy, and the increasing aggressiveness of 
Russia, is discussing the necesssity of adding still further 
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to the 8,000,000/. voted for naval purposes by the last Par- 
liament. 


Culcairn and Corowa (N.S.W.) Railway.—This line 
has just been added to the New South Wales network. 
It is a light line, the rails and sleepers being intended to 
carry 65-ton engines instead of the more usual 90-ton 
locomotives. The total distance is 47 miles, with 
2} miles of sidings. Half the distance is surface-forming ; 
that is, the cutting and embanking over 22 miles do not 
exceed 1 ft. The remainder of the work does not present 
any engineering difficulties. There are twenty-three 
24 ft. timber openings, also sixty 10 ft. 6 in. and 
29 ft. 6 in. timber openings or wooden bridges, with 
a large number of box culverts. The engineer in 
charge (Mr. T. Rhodes) considers the line has made it 
apparent that it will not be practicable in flat country 
to do without fencing. It has been found that in wet 
weather the sheep make for the high and dry ballast 
of the line, and camp there without fencing. The fencing 
is light, being 7 in. by 3in., and with seven wires of No. 6 
gauge; 71 miles of this have been erected. There will be 
seven stations, inclusive of Carowa and Culcairn. There 
are comparatively few level crossings on the line and no 
gate-houses. This considerable saving to the colony is 
effected by the adoption of American cattle stops. The 
line, costing in round figures 111,000/., is one of the New 
South Wales lines of the future, so far as profit on outlay 
is concerned, but a loss of 7000/. per annum is anticipated 
by the Railway Commissioners for some time after con- 
struction. 


New Western Australian Harbour.—It is believed that 
the Western Australian Government will accept the first 
part of Sir John Coode’s proposal to construct a harbour 
in Owen’s Anchorage. This will give anchorage up to 
8 fathoms of water. It is estimated that the entire cost 
of cutting thechannel and constructing a jetty and short 
railway will be under 150,000/. 


Telegraphic Communication with Lighthouses.—At the 
August meeting of the Cape Town Chamber of Commerce 
the attention of the managing committee was called to the 
advisabi'ity of having telegraphic communication with 
Dassen Island, some thirty miles north of Table Bay. 
It was stated that if there had been smart communication 
on the Saturday preceding the Chambers meeting, pro- 
perty to the value of 80,000/., might have been saved. 
Although a lighthouse is going to be built on the island 
it was thought that there should, in the interim, be tele- 
graphic communication with Cape Town, and that a short 
sea line might be laid down from Dassen Island to Izyer- 
fontein, a distance of five miles in shallow water, and 
from there to Malmesbury at a cost of 1700/. The matter 
was referred to a committee. 


A Monster Microscope.—A remarkable microscope has 
been completed by the Munich Poeller Physical and 
Optical Institute for the Chicago Exhibition, at a cost 
of 17507. It possesses a magnifying power of 11,000 
diameters. As may be expected, the electric arc plays an 
important part in the working of the instrument. 


Public Works in Natal.—The Natal Legislature pro- 
poses to expend 50,000/. on a breakwater at Durban, and 
70,0002. on harbour works. Only 25,0001. of the break- 
water vote is to be expended during the current half-year, 
at the close of which the Government will appoint a com- 
mission to report on the work. 





MISCELLANEA. 

WE understand that Messrs. W. H. Allen and Co., of 
the York-street Works, Lambeth, are about to commence 
the manufacture of icemaking and refrigerating ma- 
chinery, under the patents of Mr. Samuel Puplett. 


An alloy which adheres firmly to glass and can therefore 
be used for joining up glasstubing, is said by Mr. F. Walter 
to be made by adding 5 per cent. of copper to 95 per cent. 
of tin. The tin is first melted and the copper added sub- 
sequently. 


At the third qualifying examination held by the 
Chartered Institute of Patent Agents last month, the 
following candidates satisfied the examiners: Messrs, 
J. B. Howard, of Halifax; W. J. M. Jackson and R. 
North, of London. 


The contract for the Blackpool Eiffel Tower has been 
let to Messrs. Heenan and Froude, of Newton Heath, 
near Manchester. Messrs. Maxwell and Tuke, 29, 
Princess-street, Manchester, are the architects for the 
tower, which will contain about 1500 tons of steel in addi- 
tion to the staircase, gates, and flagstaff. The contract 
price was 40,500/. 


A meeting of the Association of Birmingham Students 
of the Institution of Civil Engineers was held at the 
Midland Institute on Thursday evening last, when the 
president, Mr. J. Edward Willcox, A.M.I.C.E., delivered 
a lecture on the ‘‘ Details of Plumbing Work,” which was 
illustrated by numerous diagrams. An interesting dis- 
cussion followed. 


Messrs. De Bague and Co., Limited, of the Strange- 
ways Iron Works, Manchester, inform us that we were in 
error in stating that hydraulic riveters were used in 
riveting up the floor plates to the tees, for the Liverpool 
Overhead Railway. the machines used were, they inform 
us, the Allen pneumatic riveters, of their firm, which 
were special] detaual for the purpose, being hung in 
guabele i a leas frame, and free to move in any direc- 
tion. 

At Fagersta, in Sweden, briquettes are now being manu- 
factured out of wood charcoal by the addition of coal tar. 
A paste is made out of the charcoal and the tar, which is 
transferred to a press whence it issues in slabs about 








16 in. thick, which are exposed to the air on the ground 
for several weeks, during which —_ the water in the 
tar evaporates. This combustible has been successfully 
employed for steam boilers, its calorific pee being said 
to approach that of the best English coals. 


The spread of electric lighting in the United States is 
not surprising, in view of the high rates for gas. The 
town of Cleveland, Ohio, is now contending with the 
company for a 2s. 6d. rate, which is very low for 
the States. Under the present rates the company is 
paying a dividend of 150 per cent. per annum on its real, 
unwatered capital, though much less on its nominal 
capital. The gas supplied is said to be poor in quality, 
adulterated with naphtha, and supplied at such a high 
pressure that there is a great waste at the burners. 


Commenting on the fact that, of two locomotive en 
ines, both with the same nominal tractive power, but one 
aving smaller wheels than the other, the small-wheeled 

engine will pull a heavier load out of a bad place; the Rail- 
road Gazette points out that in each revolution of the 
wheels there will be four parts of maximum and minimum 
tractive force. In the large engine, however, the distance 
between the maximum is greater, and hence the writer 
a> the momentum of the train may be insufficient to 
take it over the intervening distance. 


In a memoir to the Academie des Sciences, M. Blondlot 
has given the results of his researches on the velocity of 
propagation of electrical waves. Using Hertz’s method, 
he has obtained waves varying from 8.94 metres in length 
to 35.36 metres; twelve different wave lengths in all 
being experimented with. The results are very concordant, 
giving a mean velocity of propagation of 297,690 kilo- 
metres per second, which is practically the same as the 
velocity of light, and the ratio of the electro-magnetic 
and electrostatic units. 


The Compagnie des Hauts-Fourneaux, Forges et Acie- 
ries de la Marine et des Chemins de Fer, are experiment- 
ing with a new alloy for armour plates, projectiles, and 
guns, viz., a steel containing 1 per cent. of chromium, 
2 per cent. of nickel, and not more than 0.4 per cent. of 
carbon. The steel is first melted in an open hearth, and 
in the ordinary way. When the silicon and manganese 
in the metal have attained their proper proportions the 
nickel and chromium are added successively in the form 
of ferro-nickels and ferro-chromes, or in the shape of a 
double ferro-chrome and nickel. 


The Indian Government are taking steps to introduce 
the basic process of making steel into India, and Mr. M. 
Wright, of Parkgate, Siemens’ furnace builder of Rother- 
ham, is about to proceed to that country to erect furnaces 
for them at Cessipore. Mr. ee has been for the past 
four years in the employ of the Parkgate Iron and Steel 
Company, and had previously been in the service of John 
Brown and Co., of Sheffield, and he has also erected a 
number of furnaces at Pittsburgh. India has long been 
known to contain valuable supplies of iron ore, though 
two companies formed to work the deposits in 1874 have 
failed. One of the difficulties to be faced is the bad 
quality of Indian coal, which ‘is said to contain but 45 to 
65 per cent. of carbon, but probably no trouble will be 
met with in using this fuel in a Siemens’ furnace. 


On Friday last, at a meeting of the Knaresbrough Im- 

rovement Commissioners and Local Board of Health, 

eld in the Town Hall, Knaresborough, Mr. B. T. 
Woodd, J.P., presiding, Mr. D. Balfour, M.Inst. C.E., 
F.G.S., of Newcastle-on-Tyne, submitted a report, esti- 
mate, and plans for a scheme of main drainage and 
sewage disposal for the town at an estimated cost of 
7000/., the sewage being disposed of on land. After the 
scheme with plans, &c., had been thoroughly gone into by 
the Board, it was agreed to adopt it as submitted 
in preference to any chemical process of disposal, 
there being suitable land in the district available. 
The engineer was instructed to submit the plans to the 
Local Government Board for sanction to obtain the neces- 
sary loans forthe works. A provisional order has already 
been obtained for the land purchase. 


Some time ago Mr. William Weaver, chief engineer 
and eae for Kensington, published a report on the 
streets under his charge. These streets aggregate about 
84 miles in length, and are paved with wood, asphalte, 
pitching flints, macadam, and gravel. Of the main streets, 
all, with the exception of about 1000 square yards of 
asphalte, are paved with wood laid on a foundation of 6 in. 
of Portland cement concrete. Upwards of 200,000 square 
yards of wood have been laid in all, and the varieties used 
include fir, beech, vale, and jarrah. The best results ob- 
tained were with creosoted deal blocks 9 in. long, 3 in. 
wide, and 5 in. deep laid on 6 in. of concrete. They are 
generally spaced with open joints % in. wide, filled with 
asphalte to a depth of } in. to 4 in., the remainder fronted 
with Portland cement. Sometimes the blocks are laid 
with close joints, and if the weather is dry when this is 
done, good results are obtained. 


The ninth report to the Secretary of the Board of Trade 
on the working of the Boiler Explosions Acts, 1882 and 
1890, during the year 1890-91, has just been published. 
It is drawn up by Mr. George J. Swanston, assistant 
secretary, who states that during the twelve months 
ended June 30 last 72 boiler explosions were reported to 
the Board of Trade and were dealt with under the pro- 
visions of the Boiler Explosions Acts, 1882 and 1890. By 
these explosions 32 lives were lost and 6l persons were 
injured. Under the provisions of the Boiler Explosions 
Act, 1890, the operation of the Act of 1882 has been ex- 
tended to two classes of boilers which had previously been 
exempted—viz., the boilers of certificated passenger 
steamships and boilers used in or about coal and metalli- 
ferous mines. During the year three of the former and 
seven of the latter class were dealt with. In 18 of the 








cases dealt with during the year the boilers which ex- 
ploded had been inspected either on behalf of insurance 
companies, or by Lloyd’s, or by the Board’s surveyors in 
connection with the survey of steamships for passenger 
certificates. In all but three of these cases the explosions 
were due to causes other than defects which periodical 
inspection should have revealed. 


It is curious to note that the compound locomotive has 
had to meet with the same prejudice from firemen and 
engine drivers in the United States as in this country. 
Speaking to an engine driver on the North-Eastern Rail- 
way shortly after Mr. Wordsell had introduce] his com- 

unds, we were told the engines were no good, and 

istory has repeated itself in the States. Similarly in the 
States we are informed the engine drivers held that the 
compound was ‘“‘no good,” ‘‘ would not start the train,” 
“could not run up long hills,” and ‘could not pull with- 
in two or three cars of the other engines.” Such 
statements were made, in many cases, before the engines 
had ever been tried. Nevertheless, a careful comparison 
of the work done in twelve months by the compound 
engines on the East Tennessee, Virginia,and Georgia Rail- 
way, the results of which are given in a paper read by Mr. 
C. YL Hudson before the Western Society of Engineers, 
shows that the compound hauled heavier trains than the 
simple engines, whilst at the same time saving 24.7 per 
cent. of the fuel per train-mile. As regards repairs, a six 
months’ comparison shows that the compounds also cost 
less under this head, but being new, the comparison is 
not altogether fair, and further experience may show 
that the compound is somewhat more costly in upkeep. 


The French Ministry of Public Works recently ap- 
pointed a commission to report on the working of curves of 
short radius on the French railroads, This committee 
has now issued its report, and concludes that: 1. All loce- 
motives, carriages, and wagons employed in the ordinary 
working of the Great French Railway systems will run 
freely on curves of 100 metres radius, and even down to 
75 metres, on the normal gauge, with no widening of the 
gauge. 2. Widening the gauge offers no advantage, and 
1t may be a cause of instability and may augment the 
resistance. 3. The interposition of a tangent between 
reverse curves is useful nr i point of view of the action 
of the buffers, and need not therefore exceed 10 to 20 
metres in length. 4. It has been found practicable to do 
away with a super-elevation without endangering the 
safety of the trains, even at high speeds. Excessive super- 
elevation may become a cause of instability in aiding the 
movement of the axles from the exterior to the interior of 
the curve. 5. The resistance of all classes of carriages and 
of various types of locomotives on curves of 100-metre 
radius averages 8 kilos. per ton. This figure may be re- 
duced to 5 to 6 kilos., without the use of any complicated 
devices. On curves of 75-metre radius, the mean resist- 
ance did not exceed 10 kilos. per ton. 





Tue Extmore Copper AND Wire ComPaNniEs.—The 
annual meetings of these companies will be held on 
December 30, at Cannon-street Hotel, E.C. The ac- 
counts of the Copper Depositing Company are made up 
to June 30, and show a credit balance of 77,825/., only a 
small portion of which has been derived from manufac- 
turing operations. It is stated that the plant is now 
fully developed for an output of 20 tons per week, and 
that there are the prospects of large profits. The accounts 
of the wire company are made up to October 31. The 
works are being laid out to produce 35 tons a week. No 
trading account has yet been opened. 





Cork PAVEMENT.—A new material for paving is now 
Lat introduced into London. It is composed of granu- 
lated cork and bitumen pressed into blocks, which are laid 
like bricks or wood paving. The special advantage of 
the material lies in its elasticity. When used for pave- 
ment it gives a soft tread which is exceedingly pleasant, 
recalling the feel of a carpet. In roadways it furnishes a 
splendid foothold for horses, and at the same time almost 
abolishes the noise which is such an unpleasant feature of 
City traffic. A short piece of pavementis to be seenin Liver- 
pool-street, E.C.; while the outlet to Pickford’s yard in 
Gresham-street is laid with this material. It yet remains 
to be seen how it will bear the ordinary traffic of a 
London street, but there is evidence to show that in Aus- 
tralia short pieces of roadway have given good results, 
A company called the Patent Cork Pavement Company, 
Limited, of 7, Great St. Helens, E.C., is undertaking the 
manufacture in this country. 





CaTALocugs.-——Messrs. Dick Kerr and Co., Limited, of 
101, Leadenhall-street, London, E.C., have issued a new 
catalogue containing fully illustrated descriptions of the 
many transport appliances manufactured by this firm. 
Of especial interest are the portable railway lines de- 
scribed in the first eighteen pages of the volume. These 
lines are built with rails weighing from 101b. to 241b. per 
yard, the latter being capable of carrying an engine 
weighing 10 tons in working order. For special work 
the rails are fitted with automatic joints, and when thus 
fitted can be laid by unskilled hands with very great 
rapidity. Complete rolling stock for this line as well as 
for more permanent works are also built by the company. 
The catalogue is well printed on toned paper and the 
engravings are first class.—We have received a copy of 
Annual Export Catalogue issued by the Machinery and 
Hardware Company, Limited, of 147, Queen Victoria- 
street, London. The articles illustrated and described 
range from large Corliss steam engines to bolts and nuts. 
The descriptions of the engines, &c., have been as com- 
plete as possible, without becoming too diffuse, so as 
to afford every assistance to foreign purchasers, 
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Re THE “INDIAN ENGINEER.” 


IMPORTANT NOTICE. 
1891. E. No. 1428, 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. BEAL ) Friday, e4th day of December, 1891, 
Regr. between 
‘ ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘“‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Piaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 





NOTICES OF MEETINGS. 
THE SuRvEyors’ INsTITUTION.—The next ordinary general meet- 
ing will be held on Monday, January 4th, 1892, at 12, Great 
George-street, Westminster, when the adjourned discussion on 
the paper read by Mr. C. H. Bedells (Fellow) at the last meeting, 
entitled ‘‘ Party and Party-Fence Walls,” will be resumed. The 
chair to be taken at 8 o’clock. 
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AUSTRALASIA AND HER CRITICS. 

AvsTRALIA is the happy hunting ground of the 
scribbling globe trotter. The authority for the 
assertion is Lord Jersey, the Governor of New 
South Wales, and the remark was made when 
reflecting on the number of writers who have 
recently assumed for themselves the rdle of critics 
of the social, financial, and political life of our 
colonies in Oceana. Criticism of this type has 
always been popular, and so long as locomotion 
required progress through a country to be slow and 
thus brought the traveller into close touch with the 
people enabling him to rightly appreciate not only 
their methods of conducting affairs, but their 
motives, all was well. Now, however, when the 
world can be compassed easily within three months, 
the danger is that the critic of nations, more espe- 
cially if he is experienced, will secure his material 
with the minimum of trouble and of expenditure of 
time, filling in the remainder from imagination. To 


56 | Such must belong many of the critics of Australasia. 


There seems, however, to be another class, who 
have remained in the country for a period of years 
more or less, and it is not so easy to explain away 
their misreading of the situation. Sir Edward 
Braddon, however, in a paper contributed to the 
Royal Colonial Institute read recently in vindica- 
tion of the colonies, sheds a side light, which 
enables one to realise that there is a possibility of 
disappointment in the struggle for success materially 
affecting the manner of investigating the case. The 
Hon. J. W. Fortescue has chief attention at the 
hands of Sir Edward Braddon, and he will find the 


66 | reply vigorous. 


Since it is the misfortune of every young country 
to suffer at the hands of critics, the necessity or 
desirability of even a semi-ofticial vindication might 
be doubtful ; but one has only to consider the enor- 
mous amount of British capital invested directly in 





Australasian schemes, and the still greater amount 
deposited with colonial banks and by them invested 
in projects, to appreciate the great harm which 
might be done were inaccurate views on the financial 
condition of the colony to go unheeded. To such 
as have a financial stake in any of them, the 
resources of the colonies are of paramount im- 
portance, as they form the most important security. 
Putting aside the many millions of acres of un- 
alienated land—agricultural, pastoral, and mineral 
—yet awaiting settlement and exploitation, and 
which Sir Edward regards as assets more than 
sufficient to cover the whole sum of Australasian 
indebtedness, it is claimed that the evidence of 
progress, shows what the resources are. In the 
ten yearsending 1888, the year’s imports and exports 
have increased from 94? millions to 122.86 millions, 
the exports being as 85 is to 100 of imports. The 
average of exports per head of population in Aus- 
tralasia in 1888 was 151. 18s. 10d. against 7/. 19s. 1d. 
for the United Kingdom, and 3/. 14s. 5d. for 
Canada. In 1889 the exports and imports totalled 
132,749,505/., but Sir Edward desiring to show an 
example of fairness to the hostile critics, points out 
that for purposes of comparison inter-colonial trade 
should be deducted from this total, so that for 1889 
the imports were 40} millions and the exports 35.9 
millions, and even then favourable comparison is 
still possible. The bank deposits in Australasia on 
March 31 last year amounted to 108} millions, and 
in savings banks 15$ millions, which is, as Sir 
Edward puts it, more than two-thirds of the total 
debt, but there is nothing to show whether this in- 
cludes the money deposited with London agents of 
Australian banks, of which there are a large 
number doing a good trade here. The average 
amount to the credit of each depositor in the 
savings bank is 251. 7s. 4d., which is remarkable, 
for it is made up amongst the working classes. In 
England the average is 181. 7s. 

In reply to the contention that the debt of the 
colonies increases at a greater ratio than the popu- 
lation, it is pointed out that for investors the 
principal point is rather as to whether the wealth 
of the colonies does not increase at greater ratio 
than the debt. In the past decade the revenue 
per annum has increased by 8,019,581/. to 28.6 
millions, and the interest payable on the total debt 
is only 7,081,041/. From 1873 to 1888 revenue in- 
creased by 133 per cent., and population only 
75 per cent. Sir Edward admits that it is true in 
part that taxation has increased in every colony 
except New Zealand and Tasmania during the 
decade—in Victoria from 2/. 6s, 7d., to 31. 9s. 1d. 
per head of population; in New South Wales, 
from 2. 6s. 5d. to 2/. 10s. 5d. ; in Queensland, 
from 3l. 1s. 2d. to 41. 3s. 8d. ; in South Australia, 
from 1l. 18s. 7d. to 2l. 6s. 6d.; and in Western 
Australia, where taxation is highest and debt lowest, 
from 31. 13s. 7d. to 41. 5s. 1d. But he contends 
that Australasia is not exceptional, for in all 
colonies taxation is higher than in the United King- 
dom, and that the Australasian taxpayer receives 
a very considerable equivalent in the form of low 
railway fares and freights, and also in improved trade 
facilities by the construction of roads, harbours, &c., 
for which he is willing to pay indirectly. The value 
of private estates in Victoria is three times the 
debt. This is according to the assessment rolls, 
which give rather under than over the actual 
values, and in New South Wales the private wealth 
is about the same asin this country—2701. per head 
of population. The capital invested in sheep farm- 
ing is about 300 millions, or some 50 per cent. more 
than the whole national debt of Australasia, and 
the last wool clip is valued at 20 millions, or 2} 
times the amount of interest to be paid on the debt. 
These facts are brought forward to justify a belief 
in the resources of Australasia. But British in- 
vestors might be influenced by the charges of 
financial mismanagement by the governments of 
the colonies. Sir Edward in his paper controverts 
several of these charges, and if he be right in his 
facts it would appear as if the critics were unable 
to understand the public accounts of the colonies, 
which, by the way, are audited by independent 
officials. For instance, it is charged against the 
Treasurer of Victoria that he had got Parliament to 
authorise loans of 5.6 millions in all, in order to 
‘* square his accounts,” when this sum was really 
to meet public works formerly sanctioned. 

As to the* remuneration of public works, Sir 
Edward puts forward the plea that the measure of 
assistance thus rendered in the development of 
colonies must be considered, and that if money is 
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granted for the construction of railways free of 
interest, this is preferable to swelling surpluses, as 
it strengthens the security upon which creditors 
depend, and to all intents and purposes forms 
a sinking fund for the liquidation pro tunto of 
debt. Again, the railways are said not to pay 
a rate of interest equal to what the Australian 
Government has to pay for its loans. Now it is 
pointed out that the difference is 4 or 1 per 
cent. only at most, which means that Australia 
has 7,000,000/. of interest to pay, or thereabouts, 
and the railways only earn about 5,000,000/. 
What, it is asked, if the statement were true ? 
The railways might still be a good investment. 
The Government of India was in a like position for 
many years, and did not come out badly. The 
Russian Government is in a similar fix. It is 
indeed incidental to railways in a new country, 
and does not mean anything bad at all. It might, 
the same authority says, be desirable for Australians 
to have a deficit of 2,000,000/. a year pro tem. on 
the public railway account for the sake of the inci- 
dental advantages. As to the making of roads, 
from which there is no direct return at all, Sir 
Edward Braddon puts forward the interesting case 
of a road made by the State in an agricultural 
country, and after construction maintained from 
local rates. That road costing, say, 8001. per mile 
will, he computes, induce settlement to the extent 
of 1280 acres at least per mile, or eight farms of 
about 150 acres. Each may have on it 40 people, who 
will contribute to the revenne in taxation at least 
1001. a year, or 124 per cent. upon the cost of the 
mile of road. Besides there is the indirect contri- 
bution to the national wealth. As to irrigation 
works, it is pointed out for example that at Mildura 
and Renmark remarkable progress is being made 
in the production of fruit for export. 

With regard to the labour problem it is much more 
difficult to arrive at a true estimate of the state of 
affairs. Labour, the critics say, controls the Par- 
liamentary elections, and it is replied that this 
is due to the liberality of the franchise, man- 
hood suffrage obtaining in some colonies. While 
believing in a liberal franchise we are not quite 
certain of the desirability of a manhood suffrage in 
such countries as the Australian colonies. There 
must always be a large number of what we might 
call itinerant colonists, men who flit about and 
therefore have no interest in the future welfare of 
a country. We do not believe that men follow 
the loans as the critics say ; but men follow every 
rumour as to gold discoveries. Probably, however, 
this itinerant population is but small and cannot 
materially affect elections. It may not indeed be 
stationary for a sufticient time to acquire the right 
of voting. The real point is as to whether the 
po ulation congregates in the towns, and particu- 
arly as to whether the Government practice tends to 
this end. There is no question of the extreme de- 
sirability of adding to the rural workers in our 
colonies; and that it should bethe duty of the Govern- 
ment to attain this desideratum. Public works help 
towards this, as these for the most part are in the 
country-—-making railways, roads, or in irrigating 
tracks of land. Besides, by these means the 
people may be induced to settle. Sir Edward 
denies that the typical working man flits from 
loan to loan; he contends that the peripatetic 
worker is he who runs after the gold. He argues 
that the typical worker is domesticated, indus- 
trious, and thrifty. There is no doubt that the 
future of the colonies depends very largely on the 
development of the rural districts and the creation 
of a vast number of small capitalists. Sir Edward, 
too, sees no reason why large numbers of Chinese 
should not become domesticated, or why Indian 
coolies should not be employed in the sugar cane 
fields of Northern Queensland. 

We do not believe much in the probability of 
Australasian colonies repudiating British creditors. 
There are but few precedenis for such a step, 
and in such cases the second state was infinitely 
worse than the first. Spain and Portugal lost their 
position among the rich commercial nations of the 
carth, and Australasia depends very largely on 
Britain for its trade. In his charges of drunken- 
ness one of the critics, Mr. Murray, has been 
‘*hoist with his own petard,” for while showing 
that there are considerations which Mr. Murray 
has not taken into account in making his compari- 
son of consumption of alcohol, and in the percentage 
of people charged with offences, Sir Edward points 
out that in Victoria, for instance, 17.53 per 1000 
of those arrested were colonists, 46,04 English, 





53.49 Scotch, and 84.94 Irish born. It is pointed 
out that young colonists drink tea instead of 
alcohol or beer, and that they are the largest tea 
consumers in the world, taking 75 per cent. more 
than the average Briton. Sir Edward has done 
well to thus educate the British people about our 
colonies. There is no doubt that virulent attacks 
may estrange them from the mother country ; but 
we think Australians may assure themselves that 
Britons prefer to take their knowledge of the 
colonies from such unbiassed critics as Sir Charles 
Dilke, or direct from colonists of such high stand- 
ing and business tact as Sir Edward Braddon. 
Indeed, association with the official representatives 
of Australia in London is probably the best method 
of appreciating the qualities of the statesmen who 
guide the destinies of the great insular continent 
over the seas which is bound to this country with 
so many ties of kinship and of partnership in com- 
merce and in the traditions of a historic race. 





THE BENARDOS SYSTEM OF ELECTRIC 
WELDING. 

Some four years ago* we called attention to the 
invention of the Benardos system of electric welding, 
which had then been recently brought out in Russia. 
Since that time the public have heard very little of 
the process ; as in the case of most other important 
improvements it was a long stepfrom its imagination, 


to use the Continental expression, to its acceptance. 


as a successful industrial appliance, capable of being 
placed in the hands of workmen, and used without 
the surveillance of askilled staff. In this country 
two years have been spent in attaining this result, 
the credit of which is due to the energy and per- 
severance of Mr. Henry Howard, of Stone House, 
Kidderminster. This gentleman made a visit to 
Russia to study the Benardos system, and on his 
return set to work to adapt it to the needs of Messrs. 
Lloyd and Lloyd, of Birmingham, of which firm he 
isa partner. During the period of experiment a 
wise reticence was exhibited, and it was not until 
continuous success had indorsed Mr. Howard’s 
methods, that they were made public. The manu- 
facture of tubes and fittings affords the most com- 
plete and exacting test of a welding process that can 
be desired. It requires a great amount of handicraft 
skill to forge even small tees and elbows, while it is 
only one man here and there, of exceptional natural 
aptitude and acquired dexterity, who can tac«le 
fittings with outlets of 6 in. diameter. Even 
then they have have to be made very thick in 
order to get sound joints, and the cost is practi- 
cally prohibitive. Neither with coke fires nor gas 
is it possible to weld up thin fittings of this size. 
An electric system here finds both a want that is 
crying to be tilled, and a test which, when satisfied, 
furnishes a recommendation that cannot be gainsaid. 

In the Coombs Wood Works, at Halesowen, 
every variety of wrought-iron and steel pipes and 
fittings are manufactured by the aid of the best and 
most recent appliances. The place, therefore, 
presents an admirable field for the investigation of 
the new electric process, and one in which it has 
undergone steady improvement until it is now in 
daily use for many purposes. Last Monday the firm 
made the results of their two years’ labours public, 
by inviting a large party of gentlemen to inspec’ 
a number of smithing and welding operations 
carried out by means of the electric current, 
and also to see a great variety of specimens of 
very difficult work. Some of these are illustrated 
in the engravings on the next page and many of 
them are beyond the capacity of the most skilful 
smith. There were also examples of tees and 
crosses varying from 10 in. by 10 in. to 3 in. by 
3in.; 8in. and 10 in. bends and elbows; bends 
tapering from 8 in. to 3} in. with welded flanges, 
and many others. The thickest of these was only 
is in., while some straight pipes were only } in., 
and were welded to } in. flanges. Reservoirs were 
shown of 10 B.W.G. which had stood a pressure of 
700 lb. to 750 lb., and had eventually failed by the 
giving way of the ends. Some of the most interest- 
ing pieces of work were repair jobs, which could 
not have been done by any other process. Among 
the simpler of them was a casting that originally had 
had a bad honeycomb init. This had been cut out 
and its place filled with solid metal, which was 
fused into the metal of the casting and formed an 
integral part of it. A more remarkable object was 
a cast-steel wheel which had been broken in ten 





* See ENGINEERING, vo", xlv., page 85, 





places in the rim and nave, and perfectly repaired, 
every fracture being firmly united and restored to 
its original strength. Another repair job that 
attracted much attention was a hollow wrought-iron 
pump-rod, 5 in. in diameter and 4 in. thick ; this 
had been perfectly welded and was as good as ever. 
It would be wearisome to go through the cata- 
logue of specimens shown, and we will turn from 
the nature to the quality of the welds. This was 
not a matter that could be fully demonstrated 
during the course of a day’s visit. Messrs. Lloyd 
and Lloyd had, therefore, previously put the matter 
for investigation into the hands of Mr. Henry Lea, 
who, in conjunction with Messrs. Kirkaldy and 
Sons, had carried out a long series of tests. In 
these 210 bars of various qualities and sizes of iron 
and steel had been electrically welded by men who 
were not trained smiths, while fifty similar bars 
had been sent to a neighbouring firm to be welded 
in coke fires by capable engine smiths. The results 
showed that the average ratio of weld to solid of 
the 150 electrically heated iron bars was 88.5 per 
cent., and of the 60 steel bars was 80.8 per cent. 
We are sorry that we have not space to give the 
entire results of the tests, and must confine our- 
selves to a summary, which in nearly every instance 
shows the superiority of the electric welds : 
TABLE.—Summary of Results of Experiments to ascer- 
tain the Tensile Strength, dc., of Ten Bars of each of 
the Undermentioned Sizes and Brands Hand-Welded by 
Smiths in the Employment of a Firm of Engincers—com- 
piled from the Detailed Reports. 
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* The figure of merit is obtained by multiplying the tensile 
strength by the contraction of area. ; ‘ 

Note.—The figures in black represent the results given in 
another report, obtained by electrical heating, and are inserted 
for comparison only. 

The welding of the (hand-welded) iron bars has been very well 
done, the difference being slight compared to the same sizes elec- 
trically welded ; but, coming to the steel, the hand is more irre- 
gular or uncertain, some being very good and others very bad. 

Davip KirRKALDY AND Sons, 

July 25, 1891. 99, Southwark-street, London, S.E. 

The principle of the Benardos system of weld- 
ing consists in the concentration of a great degree 
of heat upon a small area by means of the electric 
arc. It is well known that the temperature of the 
arc is the highest that can be produced artificially, 
exceeding that of any form of furnace. Hence it 
will be readily understood that not only will it raise 
a piece of iron to the welding point, but that it 
will also readily fuse it, and make it run just as if 
it were solder. It is not, however, feasible to 
form an arc of such dimensions as to embrace the 
whole of even a moderate-sized forging. An area of 
2 square inches is about as large as can be treated 
at once, without special appliances, and hence the 
making of a large weld by this system has to be 
done piecemeal. A portion of the two surfaces is 
first united, and then a second portion, and so 
on until the entire areas are welded together. 
Loss by wasting does not trouble the workman, 
because he can make it good by melting small 
pieces of iron or steel on to the work, thus actually 
increasing its dimensions, if desired, as he proceeds. 
With his work connected to one pole of the dynamo, 
either by a flexible lead or by lying on an iron 
bench in communication with the mains, and with 
a carbon joined to the other pole of the dynamo, 
and carried in a non-conducting handle, the smith 
can apply the arc just as he sees fit, either concen- 
trating it on a spot the size of a penny, or moving 
it backwards and forwards along a narrow line. In 
twelve seconds he can melt an inch hole through a 
2 in. boiler plate, and can then prolong this hole 
into a slot, cutting the plate into any shape 
he pleases. So intense is the heat that the 
operation can be conducted under water, and the 
iron fused while deeply immersed. 

To the spectator the smith seems to be armed 
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with a blow-pipe.. A blue flame shoots from the 
end of the carbon with an intensity that suggests 


the idea of a most powerful blast, and beats upon straight welds, and four lead welders for making | 


the work with the greatest violence, widening out 


| welding tables, two mending tables, one flanging 
;machine, one machine with gyrating carbon for 


secondary batteries. The power for these is sup- 


just as if it were spread by the inertia of its| plied by a compound horizontal engine giving 


particles. Three inches is the usual length of arc, 


but it can be readily drawn out to more than double | and 20 in. diameter and 24 in. stroke. 


this length. The brilliancy of the light produced 


is utterly dazzling, and cannot be encountered for; about 500 amperes at 150 volts. 


a second without the protection of thick blue glasses. 
Through these the tongue of flame can be seen 
licking its way into the metal which boils and 
bubbles under its action, until the instant when 
the man breaks the arc and seizes the hammer 
to consolidate the work. He has only a few seconds 
during which he can do this, for the comparatively 
cold metal around the glowing spot rapidly conducts 
the heat away. He then takes up the carbon and 
touches the work again. Instantaneously the flame 
is beating itself on the iron, tearing and biting its 
way into it, and in a few moments the refulgence 


POSITIVE OMNIBUS MAIN 


100 indicated horse-power from cylinders of 12? in. 
This engine 
| drives four Crompton dynamos, which turn out 
The output of the | 
'dynamos is kept fairly constant by the device 
of including a large secondary battery in the 
circuit. When the demand for current from | 
the arc falls off, the excess is stored in the’! 
battery, and conversely when the demand is) 
great the battery supplements the dynamos. | 


In this way a current up to 1500 and 1700) 
amperes, or much more than double the output of 
the engine, can be obtained when required. The 
| battery acts the part of an enormous flywheel, and 
absorbs power when the work is light, giving it out 
It consists of 


again when the demand increases. 
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of the arc is increased by that of the dancing globules 
on which it impinges. Step by step the entire 
length of the weld is passed through the arc until the 
whole has been exposed to its searching influence. 
The amount of heat, of course, depends on the 
nature of the article, and more particularly on its 
thickness. Ifa thick object has to be united, like 
a broken shaft, it is necessary that the metal shall 
be fused right down to its centre, and the cavity 
thus prepared gradually filled up by melting into 
it small cubes of iron. The process is carried step 
by step all round the circumference. In the making 
of fittings, such as elbows and tees, a less intense and 
prolonged heat is required. By the aid of the arc the 
man cuts the two pieces of metal to the required 
shape to fit accurately together, and then he not only 
fuses them together, but also lays in the angle of 
junction a nicely rounded fillet, which enormously 
increases the strength of the joint. For straight 
welds, like those in an 8-in. pipe, a special machine 
has been devised by Mr. Howard. The carbon, 
about an inch in diameter, is mounted eccentri- 
cally on the end of a vertical rotary spindle, like a 
drill spindle. When in motion it describes a small 
circle, which is lengthened into a broad band by the 
spindle being traversed from side to side at a rapid 
rate. By aid of this device, which is driven by a 
small electric motor, a moderate length of seam is 
heated to the welding point. The tube is then 
slipped along the circular anvil, on which it stands, 
and brought under a hammer, also driven by elec- 
tricity, and the weld completed. In this way very 
rapid progress is made, and but little skill is de- 
manded from the workman. It is worthy of note 
that a few months ago the men now employed in the 
electric shop were labourers, and therefore do not 
command the wages of more skilled artisans. For 
the welding of flanges to pipes a special machine 
has been constructed. Its general construction 
recalls that of a lathe. The tube, with the flange 
driven on, is set in rotation, and a carbon is arranged 
to play its arc on to the face of the flange. When 
the desired heat has been attained a roller is 
brought up and pressed against the work to con- 
solidate the weld. This can afterwards be strength- 
ened by a fillet laid in its outer angle if desired. 
Messrs. Lloyd and Lloyd’s works are equipped 
with twelve electric welding arcs, There are four 
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1700 cells of a type which has been specially de- 
signed forthe work. In each cell there are nine 
plates, about 5 in. by 7 in., comprising an external 
lead frame filled up with a filagree of lead 
strips, and ‘‘formed” in the Planté fashion. 
Such a plate will stand an output that would 
rapidly disintegrate one in which the activo 
material had been applied in the form of paste. 
Fig. 1 shows the electrical arrangements. The 
dynamo and the battery are placed in parallel 
between the positive and negative mains, while 
two ammeters enable the current entering the 
battery, and that leaving it, to be both read. The 
arcs are likewise in parallel between the mains, but 
in series with each arc is a large resistance which is 
used to steady it. Were the arc itself the only 
resistance, every movement would produce such a 
variation of current as to render it quite unmanage- 
able. The original voltage of 150 is thus brought 
down to about 70 volts at the arc, which, under 
these conditions, may take as much as 300 ampéres. 

After seeing an installation of this kind, and 
splendid work it will turn out, the question ‘‘ Does 
it pay ?” naturally presents itself to one’s mind. 
This is a matter that cannot be settled by mere 
inspection. Messrs. Lloyd, however, who were 
the pioneers in gas welding, and employ it very 
extensively, state that welding can be done with 
electricity at one-fourth the cost attending the use 
of gas. They ascribe a great part of this saving to 
the fact that the arc is extinguished except when 
in actual use, while the gas flame has to be kept 
in constant action whether the work is under it 
or not. They do not contemplate, at least 
so we gathered, the substitution of the arc for the 
smith’s fire for work that can be done in the latter. 
For plain work the smith can certainly excel the 
arc both for speed and cost. It is at the point 
where the ordinary smith has to confess himself 
beaten, and the most skilled members of the craft 
make numerous wasters, that the electric process 
begins to make its advantages felt. From this 
point it goes forward and successfully accom- 
plishes jobs that without it are perfectly impos- 
sible. In Russia it is being extensively used 
for the manufacture of iron barrels of nearly 100 
gallons capacity out of sheets little more than ;'; in. 








thick, 
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At the present stage of development the 
Benardos process offers, perhaps, even greater 
facilities for repairs than for new work. Every 
engineer understands the deep feeling of annoyance 
which is experienced on finding that a forging has 
proved faulty or that it will not clean up in the 
machine shop. The loss of time and money from 
this cause is sometimes most serious. But with an 
arc at command many faults can be rectified for a 
few shillings. Hitherto tees, elbows, and other 
fittings that have leaked at Messrs. Lloyd’s under 
the enormous hydraulic pressure under which 
they are tested, have been thrown away, but 
now they are sent into the electric shop to be put 
right. Messrs. John Spencer and Sons, Limited, 
have installed an apparatus for the repair of faulty 
castings, and the work effected by it has been passed 
by the surveyors to the Admiralty and Lloyd’s. 
Breakdown jobs from the outside seem to come to 
Messrs. Lloyd to be repaired, and it is conceivable 
that a firm which laid itself out to do this class of 
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work with a portable plant, would be very busy. 
When a large concern is stopped by the failure of 
a wheel or shaft, it is time and not expense that 
governs the choice of methods of repair. 





THE COMMERCE AND MINERAL 
INDUSTRIES OF RUSSIA. 

THERE are comparatively few countries that make 
claims to civilisation that are so backward in their 
mineral and trade statistics generally as Russia, and 
perhaps largely for that reason, as well as because 
of the difficulties of the language, the exact position 
of the country in reference to the development of 
its resources is less understood than it should be. 
This, however, is a matter that,should, as far as 
possible, be remedied by every means available, 
since Russia is a country that has of late years 
made considerable progress, and of which we are 
likely to hear greater things in the future. 

Russia’s foreign trade during the last ten years 
has developed, as shown in the following figures : 


1879. 1889. 
£ £ 
Imports .. 55,133,000 86,367,000 
Exports .. 60,641,000 68,708,000 


The total movement of trade in the interval has 
not been progressive, but the truth of the matter 
is that Russia, like the United States, is very 
largely a self-supporting and isolated country in 
reference to its commercial affairs, and it has been 
showing an increasing disposition to cut itself aloof 
from the outside world, and especially from rela- 
tions with our own country. Taking the same 
period of ten years, the trade between Russia and 
its outside customers of importance has been repre- 
sented by the following numbers : (l= 1000 roubles). _ 





Imports. Exports. 
| 
1879. 1889. 1879. 1889. 
Germany aa 206,864 124,082 186,656 | 190,388 
United Kingdo 146,291 95.877 | 184,362 257,607 
an States 6,423 50,739 | | 
France. a 20,226 18,420 | 82,660 | 35,233 
Austria-Hungary 19,936 18,389 | 32,865 27,646 
Italy oe 11,939 + 7,414 | 12,218 27,307 
Belgium 7,213 7,441 | 26,802 24,315 
| 
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The prominent feature in this Table is the large 
decline of imports from Germany and the United 
Kingdom and the growth of the exports from 
Russia to those countries over the same interval. 
The exports have, of course, mainly taken the form 
of breadstuffs and petroleum, and of the former, at 
any rate, the supply for the current year is certain 
to be much less than usual, owing to the famine 
that has overtaken certain parts of the country. 
Almost the only commodity that Russia now re- 
ceives from the United Kingdom on a large scale is 
coal, of which she received an average of about 
a million and a half tons over each of the last three 
years ; but even of this indispensable element she 
has in 1890 taken less than in either of the two 
previous years. This decadence of our exports to 
Russia naturally suggests the inquiry whether the 
Colossus of the North is sufficiently progressive to 
be about to supply his own needs in the course of 
time, without the aid of external sources. As re- 
gards coal, much has been done to increase home 
production within recent years, but still the fact 
remains that with by far the largest coal areas of 
any country in Europe, Russia does not produce 
more than one-thirtieth part of the production of 
the United Kingdom, nor more than one-tenth part 
of the output of her neighbour, Germany, while 
even the small kingdom of Belgium turns out more 
than three times the quantity of coal yielded by 
the Russian Empire as a whole. Russia, however, 
was much later than these countries in coming into 
the field. Indeed, so recently as 1868 her output 
of coal did not exceed half a million tons per 
annum, nor was it until 1872 that she reached the 
dignity of an output of a million tons. From this 
point her progress was much more rapid. She had 
produced upwards of two million tons in 1876, 
more than three millions in 1880, more than four 
millions in 1885, and more than five millions in 
1887. For the years 1887 and 1888 her output was 
as under, distinguishing the several basins : 


1888. 1889. 

Tons. Tons. 
Donetz 1,725,000 2,388,000 
Poland 2,392,000 2,448,000 
Moscow 276,000 301,000 
Ural ; 209,000 263,000 
Caucasus .. 2,000 3,000 
Altai Re 17,000 15,000 
Semipalatinsk 6,000 1,700 
Sachalin .. 10,000 10,000 


Besides these quantities, a certain quantity of 
anthracite—724,000 tons—was produced in the 
Donetz, and 54,100 tons of brown coal, which is 
hardly worked in Russia, although largely produced 
in the neighbouring states of Germany and 
Austria. 

Of copper, the production in Russia has never 
been very considerable, but the country is known 
to have considerable copper resources, and the 
quantities yielded by each of the principal districts 
in each of the years 1888 and 1889 are shown 
below : 


1888, 1889. 
Tons, Tons. 
Ural ae se 2790 2587 
Western Siberia 266 351 
Caucasus : se a. 1847 1483 
Finland .. be ss oe os 200 78 


Gold is found in the Ural, Western Siberia, 
Eastern Siberia, and Finland, and silver in Altai, 
Nestschinsk, Semipalatinsk, and the Caucasus. The 
quantities of the former produced in each of the 
two years ending 1889 were : 


1888, 1889, 

Ib. Ib. 
Ural bi ae 23,474 23,186 
Western Siberia 49,117 14,950 
Eastern * = - os 45,047 43,859 
Finland .. = ee oe es 18 54 


The terrible fate involved in the dread sentence 
‘of deportation to the mines of Siberia would seem 
to have very little really practical results, according 
to these figures, inasmuch as neither copper nor 
gold are produced in any quantivy, and coal not at 
all, in that inhospitable country. Silver is not 
produced in Russia so largely as gold, the actual 
quantities mined for 1888 and 1889 having been as 
under : 


1888, 1889, 

Ib. Ib. 
Altai 24,630 23,545 
Nestechinsk 1,842 1,806 
Sen ipalatinsk .. 4,912 3,973 
Caucasus “ 1,047 1,228 


Coming now to iron and steel, we find that Russia 
has made really sound, although not very remark- 
able progress within recent years. In 1879 her 
total production of pig iron was 432,000, and 
her imports of that metal were 185,000, In 1889 





her production of pig iron exceeded 798,000 tons, 
and her imports were under 70,000 tons. The 
several districts produced as under : 





1888, 1889. 
Tons. Tons. 
State works 63,806 60,481 
Ural .. i 338,506 405,958 
Moscow 75,504 83,732 
Poland 8 e o> 78,403 §8,206 
South and south-west .. 89,060 143,877 
Siberia ie 3,153 
Finland 19,038 13,519 
Totals .. 467,607 798,779 


The progress made in the south and south-west 
of Russia is really striking, but it is mainly due to 
the initiative and enterprise, not of a Russian com- 
pany or individual, but of an English, or rather 
Welsh ironmaster of the name of John Hughes, 
who founded near to the Crimea, some twelve or 
fifteen years ago, a colony, called after his own 
name Hughesotiska, where the latest metallurgical 
practice of Europe has usually been taken up and 
practised. In this region there are excellent 
resources, alike in ores and fuel, for the prosecu- 
tion of the iron industry, and it is likely in the 
future to run the older districts of Poland and the 
Ural a hard race. 

Unlike its tendency in most other countries, 
finished or manufactured iron, so far from dying 
the natural death that has long been predicted as 
its certain and speedy fate, has been increasing in 
Russia, the quantity produced in 1889 having been 
431,266 tons, as compared with 364,861 tons in the 
previous year. Of these totals more than one-half 
was in both years produced in the Ural, the 
next most important producing district having 
been Poland, which is followed, although at 
a considerable distance, by the Government of 
Moscow. The production of steel has likewise 
been increasing, but not to the extent that has 
happened in other countries, and, indeed, it is not 
a little remarkable that the output of steel in 1880 
was larger than it has ever been in any year since. 
Between 1879 and 1880 the Russian production of 
steel was increased by about 100,000 tons, which 
was unprecedented for that country, and created a 
glut of output, resulting in a sudden and permanent 
drop in the imports. In 1879 the imports of steel 
were as much as 104,400 tons, whereas four years 
later they had dropped to 5077 tons, and in 1886 
they had fallen to 1161 tons. This falling off was 
keenly felt by the railmakers of England and Ger- 
many, but it is probably long since they have made 
up their minds that there is not much more to be 
done in the way of supplying steel rails to Russia, 
notwithstanding that several important railway 
enterprises, such as the Trans-Siberian Railway, 
are on the carpet in that country. The remarkable 
expansion of the Russian iron trade, and the 
equally remarkable reflex action on the importations 
of iron and steel into that country, are shown in 
the following Table : 


Pig Iron, 
1889. 
Tons. Tons. 
Production .. 432,600 798,700 
Importation a . 185,300 85,000 
Finished Iron. 

Production .. a ae i 280,100 431,200 
Importation es 140,400 70,100 
Steel. 

Production .. oe ° 210,000 263,900 
Importation 104,400 9,600 


The external Russian iron trade, such as it is, is 
now more largely carried on with Germany, but 
the United Kingdom, although in some respects 
less favourably situated geographically in relation 
to Russian demands, has still the lion’s share of the 
business. Whether that business is likely to in- 
crease or still further diminish, time alone can tell. 
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Tue Roya. Instrrut1on—continued. 


Tue founder of the Royal Institution, Count 
Rumford, had so remarkable and eventful a career 
that it will be of interest to the readers of this 
series to give some particulars of his life, and this 
is the most suitable place to give them. 

Benjamin Thompson, who afterwards became 
Count Rumford, was the son of Captain Ebenezer 
Thompson, and was born about twelve miles from 
Charlestown, in Massachusetts, on March 26, 
1753. He began his education at the village school, 
and afterwards went to the Grammar School at 
Medford, a few miles distant. At the age of thirteen 





he was apprenticed to a general dealer in the town 


of Salem, but was perpetually in trouble from his 
propensities to make things for himself instead of 
attending to his duties in the store, and at the age 
of sixteen he began to take interest in matters of 
science, and wrote to a friend on the subject of 
light, heat, and the wind. At theage of seventeen 
he was again apprenticed in a dry goods store in 
Boston, and in the summer of the following year 
we find him studying in the University of Cam- 
bridge (Mass.), and attending Winthrop’s lec- 
tures on ‘‘ Experimental Philosophy.” After that 
he became a schoolmaster, and taught in schools at 
Wilmington, at Bradford, and at Concord, the name 
of which town had not long before been changed 
from Rumford. Before he was twenty he married 
the rich widow of Colonel Rolfe, and through this 
marriage he became one of the most influential men 
in Concord. 

Some time after his marriage he was introduced 
by his wife to Governor Wentworth, who gave him 
a commission as major in the second provincial 
regiment of New Hampshire. This was about the 
time that the discontent against British rule was 
rapidly ripening into civil war, and he became so 
unpopular in Concord on account of his being in 
favour with the governor and the British officers, 
that he had to escape from the town and accept 
the shelter offered him by a friend in Charlestown. 
When Boston fell in 1776, Benjamin Thompson was 
sent to England with the news, and was appointed 
secretary of the province of Georgia, and in the 
following year he made the acquaintance of Sir 
Joseph Banks, with whom he was afterwards so 
intimately connected in the early days of the Royal 
Institution, and about this time he conducted a 
series of experiments on gunpowder and on a 
method of measuring the velocity of projectiles. 
The results of these experiments he sent to the 
Royal Society, and this communication was the first 
of his researches that was published in the Philo- 
sophical Transactions.* This was a most important, 
and is one of the first attempts to treat the force of 
projectiles and the force of explosives from a 
mathematical point of view. In the same year, 
1778, Thompson was elected a fellow of the Royal 
Society. In 1780 he was made Under Secretary of 
State for the Northern Department of America by 
Lord St. Germain. He was at the same time Secre- 
tary for the State of Georgia, inspector of all the 
army clothing sent to America, and Lieutenant- 
Colonel Commandant of Horse Dragoons at New 
York, and possessing a very large income. During 
the war which followed Colonel Thompson’s name 
was repeatedly mentioned in despatches for his 
a of organisation, and for his conduct. in the 
field. : 

In the year 1783, when he was thirty years of age, 
he went over to the Continent with the object of 
taking part in a war which was then expected be- 
tween Austria and Turkey, but by a purely acci- 
dental circumstance he met at Strasburg the Prince 
Maximilian des Deux Ponts, afterwards Elector of 
Bavaria, who was at that time an officer in the 
French service ; they became great friends, and on 
his leaving, the Prince gave him a letter of intro- 
duction to his uncle the Elector of Bavaria, begging 
him to take Munich on his way. At Munich he 
was received with princely hospitality, and the 
result of that visit was that he became aide-de-camp 
to the Elector of Bavaria. 

In February of the same year, 1784, Thompson 
was knighted by George the Third, and received 
permission to enter the service of the Elector of 
Bavaria. His first work under his new master was 
to reorganise and rearrange the military service, 
introducing a new system of order, discipline, and 
economy among the troops, uniting the interest of 
the soldier with that of civil society by making 
the military force subservient to the public good 
even in times of peace, while he acted on the 
principle that ‘‘to make soldiers citizens, and 
citizens soidiers, the soldier must be better paid, 
better clothed, better housed, better taught, better 
occupied, better amused, and above all allowed to 
earn money and to spend it as he pleased.” 

He established fixed garrisons and employed the 
military on useful public works, military gardens 
were laid out to introduce the culture of the 

tato, and workhouses were established at Mann- 

eim for the manufacture of army clothing, and 
afterwards at Munich, and it was the magnificent 
commercial success of the Munich establishment 





* Philosophical Transactions of the Royal Society, 
No. XV., page 229, London, 1778. 
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that, as we have seen at the beginning of this 
history, indirectly became the origin and antetype 
of the Royal Institution. By his military work- 
houses and his house of industry for the poor he 
completely cleared the city of Munich from beggars, 
and relief was given to those who never were 
beggars, but who were unable to provide for the 
necessities of life. 

He founded a military academy for bringing for- 
ward boys showing remarkable talent, and making 
them fit for the civil or military public service, and 
he instituted public measures for improving the 
breed of cattle and horses in Bavaria, and the 
English garden, which is so great an ornament to 
the city of Munich, was established and laid out by 
Sir Benjamin Thompson, and in its midst he placed 
a café for refreshment and public resort, which ex- 
cellent institution has been copied in all the public 
gardens on the Continent. 

It was while in the service of the Elector of 
Bavaria that Sir Benjamin Thompson made the 
most important of his researches on heat, or the 
relative warmths of various methods for clothing, 
on the velocities of projectiles, and the force of 
recoil of guns, and it was with the object of deter- 
mining the best form of illuminant for lighting the 
great workhouse at Munich that he devised the 
well-known Rumford photometer by which the rela- 
tive intensities of two lights may be determined by 
their shadows. In 1794 he communicated to the 
Royal Society a most interesting paper upon some 
experiments with coloured shadows; this was 
read on February 6, and was printed in the Philo- 
sophical Transactions.* 

He after this period received many new honours 
and distinctions for his further and scientific 
labours. He was made in the year 1785 chamber- 
lain to the Elector of Bavaria, and was also elected 
a member of the Bavarian Academy of Sciences. 
In 1786 the King of Poland, at the request of the 
Elector conferred on him the Order of St. Stanis- 
laus, and in 1787 he was elected a member of the 
Academy of Science in Berlin. In 1788 he became 
major-general of cavalry and Privy Councillor of 
State to the Elector of Bavaria, and became 
Minister of State for the War Department, and in 
1789 he was elected a foreign honorary member of 
the American Academy of Arts and Sciences, and 
became lieutenant-general of the Bavarian armies, 
while in 1791 he was made a Count of the Holy 
Roman Empire by the Elector of Bavaria, who 
was for a short time one of the imperial vicars, 
and who at the same time conferred on him the 
Order of the White Eagle. 

A few months after he became a count, he lost 
his wife, whom he had left since his first visit to 
Kurope, she having been living in America with 
her son by her first husband, and her daughter, 
who was Count Rumford’s only child. 

In 1795 he retured to London and then it was 
that he wrote the essays which are ever associated 
with his name and which were published in 1796.+ 

It was in this year that he founded the Rumford 
Medal of the Royal Society, which is given every 
second year to the author of the most important 
discovery or useful improvement relating to heat 
or light. 

The connection between the House of Industry 
for the poor at Munich, which formed the subject 
of his first essay, and the inception and develop- 
ment of the Royal Institution, has already been 
referred to in this history, and from the year 1799 
until his death, the life of Count Rumford became 
part of the history of the Royal Institution, and 
for a few years after he lived partly in London, 
partly in Munich, and partly in Paris, where he 
met Madame Lavoisier, the wealthy widow of the 
celebrated chemist, whom he married on October 
24, 1805. A more miserable alliance from the first 
than this marriage could hardly be imagined, and 
after three years and a half of increasing discom- 
fort and unhappiness they separated on June 30, 
1809, to the inexpressible relief of both parties. 

After this we find him again in Munich, the 
guest of the King of Bavaria, but he returned to 
Paris, and in 1811, his daughter, whom he had left 
in America thirty-six years before, joined him at 
Auteuil, and was visited by her father’s separated 
wife, of whom she wrote in the most enthusiastic 





* Philosophical Transactions, 1794, No. X., page 107, 
** An Account of some Experiments on Coloured Shades,” 
by Lieutenant-General Sir Benjamin Thompson, Count 
of Rumford, F.R.S. 

+ ‘‘ Essays, Political, Economical, and Philosophical,” 
by Benjamin Count of Rumford. London, 1796. 
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terms of admiration, ‘‘ The lady,” she says ‘‘ was 
gracious to me, and I was charmed with her, nor 
did I ever after find reason to be otherwise, for she 
was truly an admirable character.” After this 
time Rumford communicated several papers both 
to the Royal Society and to the Academie des 
Sciences, but his health gradually failed, and he 
died at Auteuil on August 21, 1814, in the sixty- 
second year of his age. 

Dr. Garnett’s professorship at the Royal Insti- 
tution did not last long. He was appointed to the 
post, as we have seen, in October, 1799. His first 
course of lectures was delivered in March, 1800, 
and in June of the following year (1801) he was dis- 
missed, or, to speak more literally within the truth, 
his position was made so intolerable to him by the 
overbearing conduct of Count Rumford, that he 
was forced to tender his resignation, which was at 
once accepted, and in the following June he died. 

Dr. Thomas Garnett was a man of singularly 
gentle and affable disposition, He was born on 
April 21, 1766, at Casterton, in Westmoreland, in 
which town he was educated until he reached the 
age of fifteen, when he was articled to the eminent 
surgeon and mathematician, John Dawson, of Sed- 
burgh. In 1785 he matriculated at Edinburgh 
University, and graduated M.D. in 1788, and com- 
pleted his medical education in London; in the 
last-named year he wrote the article on Optics for 
the ‘‘ Encyclopzedia Britannica.” 

After practising his profession in Bradford, 
Knaresborough, and Harrogate, he made and pub- 
lished the first scientific analyses of the Harrogate 
waters. In March, 1795, he married Catherine 
Grace Cleveland, but his married life did not last 
four years, for on Christmas Day, 1798, Mrs. 
Garnett died at the birth of her second child, who 
afterwards became the poetess Catherine Grace 
Godwin. 

Dr. Garnett never recovered from the shock of 
the loss of his wife, to whom he was devotedly 
attached, and his sensitive nature was in the worst 
possible condition to meet the unsympathetic in- 
fluence with which his short life at the Royal In- 
stitution was surrounded, more especially as contrary 
to his expectations, he was distinctly forbidden by 
Count Rumford either to practise as a physician or 
to have his children with him in London. After 
his connection ceased with the Institution in 1801, 
he removed to Great Marlborough-street, brought 
his family to London, and practised as a physician. 
He built a lecture-room attached to his house, and 
he gave several courses of lectures both there and 
in other parts of London. He was beginning to 
meet with considerable success in his profession 
when he contracted an attack of typhus fever from 
one of the patients in the Marylebone Dispensary, 
to which he had recently been appointed physician, 
and died on June 28, 1802. His lectures upon the 
‘‘Laws of Animal Life in Health and Disease,”’* 
which he had delivered at Tom’s Coffee House in 
the City, were published for the benefit of his two 
destitute children and realised a sum of over 20001. 

The 16th of February, 1801, was a memorable 
date in the history of the Royal Institution, for it 
was on that day that a meeting of the managers 
was held, at which the following resolution was 
passed : ‘‘ That Mr. Humphry Davy be engaged in 
the service of the Royal Institution in the capa- 
cities of Assistant Lecturer on Chemistry, Director 
of the Laboratory, and Assistant Editor of the 
Journals of the Institution ; that he be allowed to 
occupy a room in the house, and be furnished with 
coals and candles ; and that he be paid a salary of 
100 guineas per annum.” On the llth of the 
next month (March, 1801) Davy took possession of 
his room and his situation, and thus commenced 
the connection between the Royal Institution of 
Great Britain—and that great genius and discoverer 
—a connection which lasted for twenty-eight years 
and terminated only with his death. It is true he 
resigned his professorship in April, 1813, but he 
was then elected honorary professor of chemistry, 
which position he occupied for the rest of his life. 

At the time of Davy’s appointment to a pro- 
fessorship in the Royal Institution, it was decided 
to divide the office which had been held by Dr. 
Garnett into two professorships, namely, a Chair 
of Chemistry, which was given to Davy, and a Pro- 
fessorship of Natural Philosophy, to which was 
attached the editorship of the journals and the 
superintendence of the house, with a salary of 





* *‘Zoonomia, or the Laws of Animal Life in Health 
and Disease.” 4to. London, 1804 





300]. per annum and rooms. This office was in 
July, 1801—that is, four months after Davy’s 
appointment—conferred on Dr. Thomas Young, the 
great physicist and experimenter, to whose optical 
researches is due the splendid verification of the 
undulatory theory of light first propounded by 
Huygens and Hooke, and which received such 
warm support from Euler at a time when the 
Newtonian or emission theory was almost uni- 
versally accepted. It must not, however, be for- 
gotten that Augustin Fresnel furnished a verifica- 
tion of the wave theory of light in an independent 
but similar line of research, and but a short time 
after the publication of those of Thomas Young. 

We must now return to Davy. When he was 
first appointed to the post of Assistant-Lecturer on 
Chemistry he was only twenty-three years of age, 
but looked still younger, and it is a curious fact as 
recorded by Dr. Paris,* ‘‘that the first impression 
produced on Count Rumford by Davy’s personal 
appearance, was highly unfavourable to the young 
philosopher, and he expressed to Mr. Underwood 
his great regret at having been influenced by the 
ardour with which his suit had been urged, and he 
actually would not allow him to lecture in the 
theatre until he had given a specimen of his abilities 
in the smaller lecture-room. His first lecture, how- 
ever, entirely removed every prejudice which had 
been formed; and at its conclusion the Count 
emphatically exclaimed, ‘Let him command any 
arrangements which the Institution can afford.’ He 
was accordingly, on the very next day, promoted 
to the great theatre.” 

Davy’s first lecture was delivered at the Royal 
Institution on April 25, 1801, and was the first of 
a course on ‘‘ The New Branch of Philosophy, the 
Galvanic Phenomena.” In that lecture he began 
with a short history of the science of galvanism, 
and described all the then new methods of obtain- 
ing a voltaic, or, as it was then called, a galvanic 
current. He repeated some of Galvani’s electro- 
physiological experiments, and he demonstrated a 
fact which he had discovered himself that the elec- 
trodes in a voltaic couple may be of one and the same 
metal, provided more than one solution be interposed 
between the plates. The reception of this lecture 
was enthusiastic in the extreme, and it will be of 
especial interest in this place to quote from the 
account given of it at the time by the only recog- 
nised official scientific record of the period. The fol- 
lowing is from the Philosophical Magazine for April, 
1801 : ‘‘ We have to notice a course of lectures just 
commenced at the Royal Institute of Great Britain 
ona new branch of philosophy, we mean the gal- 
vanic phenomena. On this interesting branch Mr. 
Davy (late of Bristol) gave the first lecture on 
April 25. He began with the history of galvanism, 
detailed the successive discoveries, and described 
the different methods of accumulating galvanic in- 
fluence. Potential plates of different metals, and 
the effect of their lying together in contact with 
water and air, were exhibited. Air is absolutely 
necessary to the oxydatory process. He observed 
that it was difficult to prove that hydrogen was 
given out in the decomposition of water in this way 
and that it seemed rather probable that alkali was 
formed. He showed the effects of galvanism on 
the legs of frogs, and exhibited some interesting 
experiments on the galvanic effects on the solution 
of metals in acids. 

‘*By some recent experiments of this ingenious 
chemist, it appears that with one kind of metal 
only, more powerful effects may be produced than 
with two, as heretofore employed ; but in this case 
there must be more than one liquid interposed 
between the plates. Mr. Davy states that copper, 
for example, and discs of cloth or pasteboard 
moistened with diluted nitrous acid, and solutions 
of muriate of soda and sulphuret of potash (and 
arranged in the order in which we have named 
them, viz., copper, nitrous acid, muriate of soda, 
sulphuret of potash, copper, nitrous acid, &c.), 
give much more sensible shocks than the pile as at 
first constructed. 

“Sir Joseph Banks, Count Rumford, and other 
distinguished philosophers, were present. The 
audience were highly gratified, and testified their 
satisfaction by general applause. Mr. Davy, who 
appears to be very young, acquitted himself admir- 
ably well; from the sparkling intelligence of his 
eye, his animated manner, and the tout ensemble, 
* “ The Life of Sir Humphry Davy, Bart, LL.D., late 
President of the Royal Society,” &., by John Ayrton 
Paris, M.D., F.R.S., 2 vols., 8vo. London, 1831. 
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we have no doubt of his attaining a distinguished 
eminence.”’* 

The year 1802 must be taken as the beginning 
of Davy’s most brilliant career. It was on the 
2ist of January of that year that he commenced a 
course of lectures that stamped him asan orator, an 
original thinker and a demonstrator, and each of 
the very highest order. The syllabus of this course 
was issued from the Royal Institution press on the 
5th of January, and from it we extract the follow- 
ing arrangement of the subjects treated : 

I, The Chemistry of Ponderable Substances. 
II. The Chemistry of Imponderable Substances. 
(1) Of Heat or Caloric, (2) of Light, 
(3) of the Electric Influences, (4) of 
Galvanism. 

Ill. The Chemistry of the Arts. (1) Of Agricul- 
ture, (2) of Tanning, (3) of Bleaching 
(4) of Dyeing (5) of Metaliurgy, (6) of 
the Manufacture of Glass and Porcelain 
(7) of the Preparation of Food and Drink, 
(8) of the Management of Light and Heat 
artificially produced. 

The public enthusiasm with which these lectures 
were received is best told in the words of his friend 
Samuel Purkis, who in a letter to Dr. Paris, thus 
describes what he had seen himself: ‘‘ The sensa- 
tion caused by his first course of lectures at the 
Institute, and the enthusiastic admiration which 
they obtained, is at this period scarcely to be 
imagined. Men of the first rank and talent—the 
literary and the scientific, the practical and the 
theoretical, blue-stockings, and women of fashion, 
the old and the young, all crowded—eagerly 
crowded the lecture-room. His youth, his simpli- 
city, his natural eloquence, his chemical knowledge, 
his happy illustrations and well-conducted experi- 
ments, excited unusual attention and unbounded 
applause. Compliments, invitations, and presents, 
were showered upon him in abundance from all 
quarters ; his society was courted by all, and all 
appeared proud of his acquaintance.” 

A greater lover of Nature in all her aspects than 
Humphry Davy never lived, and we doubt if there 
ever lived a greater expounder of her mysteries. 
He was a close but remarkably rapid observer, 
and his accuracy was, for that reason, all the more 
remarkable. His great popularity arose from his 
simple style, his exquisitely clear exposition of 
the truths of the natural world, and his extraor- 
dinary eloquence, interspersed with sublime, poetic 
imagery in regardto which Samuel Taylor Coleridge 
(who was a constant attendant at his lectures) said 
to a friend, ‘‘ I attend Davy’s lectures to increase 
my stock of metaphors.’”’ But the reputation of 
Davy as a man of science has long outlived his 
popularity, and his discoveries must ever remain 
conspicuous landmarks in the history of physical 
science. His fame as a philosopher illustrates in a 
remarkable degree the words of Wordsworth 

... “to the solid ground 
Of Nature trusts the mind that builds for aye.” 





Tue Late Duke or Devonsuine.—We regret to place 
on record the death of the Duke of Devonshire on Mon- 
day, 21st inst., at the ripe age of 84 years. He tooka 
lively interest in all scientific research, and was associated 
with many industrial concerns. When the Iron and 
Steel Institute was inaugurated the Duke was appro- 
priately chosen as its first president ; and in 1872 a por- 
trait of his Grace, painted by Mr. H. T. Wells, R..A., 
was presented to the Institute. Mr. (now Sir) Lowthian 
Bell, speaking on behalf of the subscribers, dwelt on the 
importance of having the Duke’s name associated with 
the Institute—not to the iron trade of one district of the 
empire only, but to every branch of it in every portion of 
the kingdum. The Institute conceived that there was no 
man in the kingdom, as regarded the scientific view of 
the question, more fitted to undertake the duty than the 
Duke of Devonshire. There were many men in the posi- 
tion held by his Grace who preferred learned ease to 
undertaking the more active oad onerous responsibilities of 
life. His Grace, however, had acted differently. Hehad 
not shrunk from undertaking the duties and responsi- 
bilities connected with the initiation and development of 
certain great branches of industry in this country, and 
in promoting industry. The Duke, in acknowledg- 
ing the marked pa paid him, observed that 
the foundation of the Institute would always be re- 
membered as an important era in the history of the iron 
trade. His colleagues had co-operated with each other 
in an enlightened and liberal spirit, and had been in- 
fluenced by one general desire to add to the common 
‘stock of knowledge applicable to the improvement of a 
great branch of national industry. So long as the same 
spirit continued to animate those who conducted the pro- 
ceedings of the Institute, he felt that the organisation 
would be a powerful instrument for the advancement and 
progress of the iron and steel trades of Great Britain. 


* Philosophical Magazine, No. XXXV., vol. ix., page 
281. London, 1801. : F : 





NOTES. 
A New Ferment ror DIstILiation. 

AmeEriIcaN distilleries have entered upon the dis- 
tillation of whisky from a ferment of rice instead 
of using grain. This new material is the invention 
of a young Japanese chemist, who, having studied 
in the universities at Glasgow and Edinburgh, after 
his return to his native land began an investigation 
of the ferment upon rice. He cultivated a fungus 
abounding upon rice until it was transformed into 
a true nitrogenous ferment, which is diastase, and 
this by cultivation was raised to a higher power. 
He was appointed commissioner to an exhibition at 
New Orleans, U.S., in 1886, and there made the 
acquaintance of American distillers, to whom he 
gave information of his new method. After fur- 
ther investigations made on the ferment, which 
required a long time, it was tried on a large scale 
in a distillery at Chicago, and it was found that the 
ferment could be grown as well in the United 
States as in Japan, and that the saving by using 
the new process amounted to 7d. per bushel. The 
Whisky Trust of the United States, which in the 
present state of American taste is in a most pros- 
perous condition, has adopted the new process, 
paying the inventor a liberal royalty. 


A Swepish Ratway Prosect ONE HUNDRED 
Years AGo. 

Close upon forty years before Stephenson’s vic- 
tory, a Swedish engineer, Karl Hogstrém by name, 
not only constructed a locomotive on similar lines 
to the one of Trevithick and Vivian, but also con- 
ceived the plan of a regular railroad. His first 
notion was that his locomotive should be used on 
ordinary roads, but soon realising the insurmount- 
able difficulties attending this style of locomotion, 
he, in the year 1791, brought out his railroad 
scheme. The rails were to be of cast iron and per- 
fectly smooth, and in order to prevent derailment 
the wheels were to have a projecting edge. Con- 
vinced of the insufticiency of friction between the 
smooth wheels and rails for the propelling of 
heavy trains, Hégstrém proposed that a tooth 
wheel on his locomotive should work on a central 
toothed bar or rail placed between the other rails— 
a plan which of late has been adopted in several 
instances where the gradient has been exceptional. 
Hégstrém’s plan was laid before several scientists, 
who were unanimous in denouncing it as utter 
madness, as it was absurd to imagine that a car- 
riage could ever be propelled by steam alone. The 
plan was entirely shelved, and nothing more ap- 
pears to be known as to the fate of Hoégstrém, 
who afterwards went abroad. 


OVERHEAD WrREs IN LONDON. 

The London County Council have applied to the 
Board of Trade for their approval of bye-laws re- 
garding overhead wires in London, in pursuance of 
an Act passed in the first session of Parliament. 
These rules are to apply to all wires and cables over 
land, other than railways or railwaystation property, 
unless they are 50 ft. beyond the thoroughfares. 
In the first place, the owners of the wires at 
present in use are required to supply information 
as to the material and gauge of wires and supports, 
and as to supports, &c., and in the future similar 
particulars must be given 14 days before wires or 
cables are erected. No support or attachment is to 
be made in any street without authority. Wires 
must be more than 20 ft. above ground, 35 ft. above 
the streets, and 7 ft. above buildings, except where 
brought into buildings for use, or attached to 
chimneys in accordance with the regulations. The 
supports are not to be less than 115 yards apart 
unless permission in writing be got from the 
Council, but in no case will the distance exceed 
140 yards. The angle of crossing a street must not 
be more than 60 deg. The supports are to be 
stayed for wind pressure, and are only to carry 
twenty wires except with special permission. 
Where cables are used they are to be carried by 
independent suspending wires and attached by 
slings. The cables are not to exceed 1 in. outside 
diameter, and 1 lb. per lineal yard in weight. The 
factor of safety for all conductors and suspending 
wires is to be at least five, for all other structures 
at least ten, taking the maximum wind pressure at 
50 lb. per square foot. No addition, it is added, 


need be made for the accommodation of snow. All 
iron or steel material is to be galvanised, and the 
supports, if of metal, are either to have conductors 
to earth or otherwise to have lightning conductors. 
Many other details are incorporated in the bye- 





laws ; but they need not be specified. They indi- 
cate that the County Council are determined to 
know all about the wires, and to have them erected 
to their satisfaction. The penalty for any infringe- 
ment is to be 10/., and 40s. per day is to be paid 
for continuance of the offence after the judgment 
of the Court. Of course where wires are in private 
property, and are not likely to interfere with the 
public thoroughfares, the laws are not applicable. 





THE AMERICAN NEW TARIFF 
REGULATIONS. 

Wer publish below the new tariff regulations which have 
been framed by the Treasury Department at Washington 
to meet the exceptional requirements of foreign countries 
co-operating at the Columbian Exposition in 1893. A 
careful perusal of these regulations will show that they 
have been carefully framed by Mr. Secretary Foster in 
such a way as to consult as far as possible the convenience 
of exhibitors without interfering with existing legislation. 
Intending exhibitors will see that they will have no 
trouble with the Customs either at the port of entry or 
in the bonded warehouse of the Exposition if they comply 
with the clear and simple regulations prepared for their 
convenience. 

We notice that no provision has been made for adjust- 
ing the duties (if any) on articles manufactured for current 
sale in the Exhibition by machines which must be shown 
in operation, and we regret that it has been considered 
necessary to tax samples for gratuitous distribution. 
Much vexation and trouble is likely to arise on this point 
for exhibitors and customs officials, and the total sum at 
issue is wholly insignificant. 


New Regulations Governing the Free Importation of 
Articles for Exhibition at the Worla’s Columbian Exposi- 
tion at Chicago. 

Treasury Department, 
Office of the Secretary, 
Washington, D. C., November 5, 181. 

1. Preamble.—On April 25, 1890, the President of the 
United States approved an Act passed by the Congress, 
providing for canuding the four hundredth anniversary 
of the discovery of America by Columbus, which Act 
contains the following preamble : 

‘*Whereas it is fit and appropriate that the four 
hundredth anniversary of the discovery of America be 
commemorated by an Exhibition of the resources of the 
United States of America, their development, and of the 
progress of civilisation in the new world ; and 

‘*Whereas such an Exhibition should be of a national 
and international character, so that not only the people 
of our Union and this continent, but those of all nations 
as well, can participate, and should therefore have the 
sanction of the Congress of the United States.” 

And Section II of said Act is as follows: 

‘*That all articles which shall be imported from foreign 
countries for the sole purpose of exhibition at said Exposi- 
tion upon which there shall be a tariff or customs duty, 
shall be admitted free of payment of duty, customs fees, 
or charges under such regulations as the Secretary of the 
Treasury shall prescribe ; but it shall be lawful at any 
time during the Exhibition to sell for delivery at the close 
of the Exposition any goods or property imported for and 
actually on exhibition in the Exposition buildings or on 
its grounds, subject to such regulations for the security of 
the revenue and for the collection of the import duties as 
the Secretary of the Treasury shall prescribe: Provided, 
That all such articles when sold or withdrawn for con- 
sumption in the United States shall be subject to the duty, 
if any, imposed upon such articles by the revenue laws in 
force at the date of importation, and all penalties pre- 
scribed by law shall be applied and enforced against such 
articles and against the persons who may be guilty of any 
illegal sale or withdrawal.” 

Under the authority conferred upon him by the above 
section and by previous statutes of the United States, 
the Secretary of the Treasury prescribes the following 
regulations, viz. : 

t is the purpose of this department to secure expedi- 
tion and security to all articles imported for exhibition at 
the Chicago Exposition, without the exaction of customs 
duties, fees, or charges, and to arrange the proceedings 
on entry so as to afford the utmost convenience an 
despatch. 

2. Marking Packages.—In order to obtain the benefits of 
this ae every paekage destined for the Exposi- 
tion should have affixed to it by the foreign shipper one 
or more labels representing the flag of the country to 
which it belongs. This label should be about 8 in. by 
12 in. in size, and should bear across the face, in plain 
black letters, the inscription ‘‘ Exposition at Chicago.” 

All packages should be plainly marked as follows : 

1. ‘‘ Collector of customs, Chicago.” 

2. ‘‘ Exhibits for Columbian Exposition.” 

3. Name of consignee or agent at the port of first 
arrival in the United States. 

4, The shipping marks and numbers of the exhibitor. 

5. Name and address of the exhibitor. 

3. Invoices.—Every foreign exhibitor will prepare in 
duplicate, a statement in the form of an invoice, which 
shall show the name of the exhibitor, the marks and 
numbers of the packeges, with a description of their con- 
tents and a declaration of the quantity and the market 
value of each separate kind thereof in the country of pro- 
duction. This statement must be signed by the exhibitor, 
but will require no further verification. One of the in- 
voices will be transmitted by mail to the collector of 
customs at Chicago, and the other to the consignee of the 
goods at the port of first arrival. 

4, Consignee.—As a matter of convenience it is recom- 
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mended that all packages intended for the Exposition shall 
be consigned to an agent or forwarder or commissioner, 
at the port of first arrival, who will attend to customs 
business incident to the transfer of packages from the im- 
porting vessel to a bonded route for transportation to 
Chicago. 

All of the bonded transportation lines will discharge 
their freight at stations in Chicago to be arranged within 
the Exposition grounds, and packages marked as suggested 
in Article 2 may be taken to their respective divisions 
as soon as they have been identified by the customs 
officers, 

5. Carruing Companies.—The following list of com- 
panies, bonded for the transportation of merchandise to 
Chicago, without appraisement, is furnished for the in- 
formation of parties whom it may concern : 

From Portland, Me.—Grand Trunk Railway Company 
of Canada ; American Express Company. 

From Boston, Mass.—Central Vermont Railroad Com- 

any; American Express Company; New York and 
New England Railroad Company ; the Fitchburg Rail- 
road Company; Merchants’ Despatch Transportation 
Company ; Boston and Maine Railroad Company. 

From New York, N. Y.—Pennsylvania Company; Ameri- 
can ExpressCompany ; Pennsylvania Railroad Demons 
New York, West Shore, and Buffalo Railway Company ; 
Michigan Central Railroad Company; Merchants’ De- 
spatch Transportation Company ; New York, Lake Erie, 
and Western Railroad Company ; Central Vermon Rail- 
road Company ; Chesapeake and Ohio Railway Company; 
Baltimore and Ohio Railroad Company ; Wells, Fargo, 
and Co.; Lehigh Valley Railroad Company ; West Shore 
Railroad Company ; Delaware, Lackawanna, and Western 
Railroad Company ; United States Express Company. 

From Philadelphia, Pa. — Pennsylvania Company ; 
Pennsylvania Railroad Company; Delaware, Lacka- 
wanna, and Western Railroad Company; Merchants’ 
Despatch Transportatlon Company ; Baltimore and Ohio 
Railroad Company. 

‘rom Baltimore, Md.—Baltimore and Ohio Railroad 
Company ; Northern Central Railway Company. 

From Norfolk, Va.—Norfolk and Western Railroad 
Company. 

From Newport News, Va.—Chesapeake and Ohio Rail- 
way Company. 

From Key West, Fla.—Plant Investment Company. 

From Mobile, Ala.—Mobile and Ohio Railroad Com- 

any. 

. a New Orleans, La.—Morgan’s Louisiana and 
Texas Railroad and Steamship Company; St. Louis, 
Tron Mountain and Southern Railway Company ; 
Illinois Central Railroad Company; Louisville, New 
Orleans and Texas Railway Company ; Texas and Pacific 
Railway Company ; Southern Pacific Company ; Mobile 
and Ohio Railroad Company. 

From Galveston, Tex.—St. Louis, Iron Mountain and 
Southern Railway Company; Southern Pacific Com- 
pany. 

_From San Francisco, Cal.—The Central Pacific Railroad 
Company; Southern Pacific Company; Wells, Fargo, 
and Co. 

From Port Townsend, Wash.—Northern Pacific Rail- 
road Company. 

From Portland, Oregon.—Northern_ Pacific Railroad 
Company ; Oregon Short and Utah Northern Railway 
Company. 

From Port Huron, Mich.—Chicago and Grand Trunk 
Railway Company. 

From Detroit, Mich.—Michigan Central Railroad Com- 
pany; Lake Shore and Michigan Southern Railroad 
Company ; Wabash Railroad Company. ’ 

6. Dutyof Consignee on Receipt of Goods.—The'consignee 
of the merchandise at the first port of arrival must pre- 
sent at the custom-house the invoice above described 
with a bill of lading and an entry in duplicate made out 
upon the special form to be provided for this purpose by 
the Treasury Department, which shall show the name of 
the foreign shipper or owner, the name of the importing 
vessel, the marks and numbers of the packages, with a 
statement of the nature of their contents and of their 
foreign value, as declared in the invoice. The entry 
must also indicate the bonded route by which the goods 
are to be transported to Chicago, and must be signed by 
the consignee. No other declaration will be required. 
The goods will be consigned, on the customs entry, to 
“Collector of Customs, Chicago,” and there need be no 
computation of duties upon this entry, but the amount 
charged against the bond of the transportation company 
shall be double the invoice value. . 

7. Issue of Forwarding Permits.—The collector will 
thereupon issue a special permit bearing the words 
‘** Chicago Exposition,” authorising the transfer of the 
goods from the ship to the bonded railroad for transporta- 
tion to Chicago, and will record and file one of the entries 
in his office and send the other by mail, with the invoice, 
to the collector of Chicago. : 

8. Transfer of Goods from Ship to Rails.—The permit 
will be taken by the agent or consignee to the inspector 
on board the importing vessel, who will thereupon send 
the goods, by a cartman duly licensed, to be delivered 
under the supervision of a customs officer to the trans- 
portation company. . ; 

9. Delivery of Goods at Chicago.—The consignee will 
also prepare a manifest of the goods, which, after being 
duly certified, will be handed to the conductor of the car 
carrying the same, and a duplicate copy must be sent by 
mail to the collector of customs at Chicago. Upon 
arrival at Chicago of any car containing such articles, 
the conductor or agent of the railroad company will 
report such arrival by the presentation of the manifest to 
the customs officer designated to receive it, who shall 
compare the same with the copy received by mail, and 
superintend the opening of the car, taking care to iden- 





tify the packages by marks and numbers as described in 
the manifests. In case of the non-receipt of the mani- 
fests the unlading of cars need not, for that reason, be 
delayed, but the invoice may be used to identity the 
packages. 

10. Foreign Governments Exhibits.—Articles sent by 
foreign Governments to the Exposition, which are used 
solely for Government purposes and are not intended for 
sale, will be admitted to entry at the exterior port of 
arrival on certificates of the proper foreign commissioner, 
without the production of invoice. But it is desired that 
the estimated value of each packet shall be stated on the 
certificate or the bill of lading, in order that the pecuniary 
reponsibility of the transportation company may be fixed. 

1l. Goods sent from Foreign Contiguous Countries.— 
These regulations will also apply to goods sent to the 
Exposition from foreign contiguous territory. All 
articles destined for the Exposition arriving from Canada 
on through cars under consular seal, and articles which 
are sent direct by vessel from any foreign port to Chicago, 
must be consigned by the foreign shipper to the ‘‘Col- 
lector of Customs” at that port, and on entry being made 
as in the case of goods arriving at the seaboard, a permit 
will be issued for the transfer of the goods directly to the 
Exposition grounds. 

12. The Exhibition a Bonded Warehouse.—The build- 
ings and spaces set apart for the purposes of the Exposi- 
tion are constituted ‘‘constructive bonded warehouses 
and yards,” and all foreign articles placed therein under 
the supervision of the customs officers, and which have 
been specially imported for exhibition therein, will be 
treated the same as merchandise in bond. No warehouse 
entry will be required at Chicago in order to obtain 
entrance for such goods, but the latter will be kept under 
customs supervision, in accordance with the general regu- 
lations governing merchandise in bonded warehouses, 
except as herein otherwise provided for. The collector at 
Chicago will keep a special record, in the form of a ware- 
house ledger, of every invoice, assigning several numbers 
to the same in order of their reception, and the transpor- 
tation entry received from the collector at the port of 
arrival will be considered the warehouse entry. 

13. Opening of Goods in the Exhibition.—After the 
packages have been placed in the respective positions 
assigned to them by the officers of the Exposition the 
will be opened by an officer of the customs, who shall 
primarily identify the contents with the invoice only as 
to quantity and character. Due examination of the con- 
tents and appraisement of values will be subsequently 
made by the appraiser, who shall be furnished with the 
invoice of the articles te be appraised, and shall indorse 
his report of appraisement upon such invoice in like 
manner as if such articles were regularly entered for 
consumption or warehouse. The entry will then be 
liquidated, the full amount of duties ascertained, and the 
whole transaction entered upon the prescribed record. 
All the proceedings relating to the examination, ap- 
praisement, and liquidation shall be the same as on 
ordinary importations. 

14. Duty on Packing Cases.—As, under the United 
States tariff, the cost of packages is made a part of the 
dutiable value of imported goods, the empty boxes, 
barrels, and casks from which imported articles have 
been taken in order to be displayed should be carefully 
preserved so as to be repacked for exportation at the 
close of the Exposition. Dutiable packing cases not 
exported will be subject to the payment of duty. It is 
expected that a place will be provided for the storage of 
such empty packages, and the latter should be recorded 
and numbered for identification. 

15. Articles for Consumption and Gratuitous Distribu- 
tion.—Packages containing articles imported for gra- 
tuitous distribution, or for actual use and consumption 
in restaurants, refreshment rooms, &c., must be regularly 
entered for consumption and duty paid thereon before 
being delivered by the customs officers, 

16. Organisation of Customs Officers in Exhibition.— 
The articles after having been received in the Exposition 
will remain under the custody of the customs officers, 
and must not be removed from the place assigned without 
a permit from the collector of customs or the officer who 
may be designated by him to grant such permit. In no 
case shall such articles be released from the custody of the 
customs officers, unless the same shall have been regularly 
withdrawn for consumption, for warehouse, or for ex- 

rt. 

The requisite number of customs inspectors will be 
stationed at every place containing foreign exhibits, each 
of whom will be placed in charge of a section, which 
shall be numbered and designated as a customs division. 

A list of the articles entered for exhibit in his section 
will be furnished to each of such inspectors, who shall 
retain a copy thereof, certify the original, and transmit it 
to the collector. 

17. Sales.—Sales may be made, during the Exposition, 
of articles imported for exhibition, but deliveries of the 
same will be allowed only at the close of the Exposition. 
For this purpose a regular withdrawal as from bond will 
be required, and duty must be paid according tolaw. In 
case the articles are sold for delivery at some port other 
than Chicago, a withdrawal may be made for transporta- 
tion and re-warehouse, duty to be paid at the place of 
destination. Any exhibitor of articles which shall be 
sold may authorise withdrawal of the same by the pur- 
chaser, such authority to be contained in a written notice 
to the collector of Chicago. After the filing of such notice 
the person specified in the same shall be re as 
entitled to all the rights and subject to all the liabilities 
of the original importer. 

18. Withdrawal of Goods from Bond.—Withdrawal 
from bond cannot be made for less than one entire package, 
but in case of accidental damage or destruction it is not 
intended to assess duties upon such articles as shall not 





have entered into actual consumption in this country. 
On articles which shall have suffered diminution or de- 
terioration from incidental handling and necessary expo- 
sure, the duty, if paid, will be assessed according to the 
appraised value at the time of withdrawal for con- 
sumption. 

19. Return of Goods.—At the close of the Exposition 
all goods intended for exportation will be transported in 
bond to the seaboard or exterior port, and exported there- 
from under the general regulations for immediate export 
in bond, as modified by special regulations to be in due 
time provided. 

20. Storage of Excess Goods.—Any exhibitor who may 
import merchandise in excess of that which he desires to 
sa on view in the Exposition may make regular ware- 

ouse entry of the same on its arrival at Chicago, where- 
upon it shall be taken to a United States bonded ware- 
house and stored without payment of duty, subject to 
the regulations provided for bonded goods. 

Withdrawals of merchandise stored under these condi- 
tions, if nade for the purpose of placing the same within 
the Exposition, will be treated ‘under the provisions for 
entry on arrival at first port of entry and no duty will be 
required to be paid. Such merchandise must be de- 
livered at the Exposition in charge of a customs officer. 

Should any merchandise be abandoned by the owner at 
the close of the Exposition, it will be placed in a general 
order warehouse for twelve months, and, if then un- 
claimed, will be sold for account of the owner. 

21. Conclusion.—The privileges granted by virtue of 
these regulations are intended solely for the benefit of 
exhibitors at the World’s Columbian Exposition, and 
with the view of relieving them, so far as practicable, of 
delays and vexations in connection with the customs 
business pertaining to their importations. 

Any attempt to take advantage of these regulations in 
order to evade the tariff laws of the United States will 
subject the offender to all the penalties prescribed by 
those laws, including confiscation of goods and fine and 
imprisonment. 

he regulations issued by this department on January 
7, 1891, are hereby revoked, and the foregoing adopted 
in lieu thereof. 
CHARLES Foster, Secretary. 








_ Sourn Arrican LimEsTone.—Limestone has been found 
in practically inexhaustible quantities near Harrismith, 
South Africa. It is about to be worked. 





Royat AGRIcuLTURAL Socirty.—The show of the 
Eee Agricultural Society will be held next year (1892) 
at Warwick, and will open on Saturday, June 18. This 
is much earlier than has usually been customary, and a 
week earlier even than last year. Eight prizes are offered 
for ploughs, 





THE Director or THE Royat Dockyarvs.—Speaking 
at a public meeting at Liverpool on Saturday, Mr. 
Forwood, Secretary to the Admiralty, referring to the 
appointment of the Director of the Royal Dockyards, 
said that immense improvements had during the past 
few years been introduced into the management of 
the dockyards, and he attributed this happy change 
largely to Lord George Hamilton having some six 
years ago placed at the head of this establishment 
a gentleman who had had a large experience in the 
conduct of a private shipbuilding establishment. They 
would all realise the fact that where a man had 
to make a profit for himself as well as to turn out 
such good work as to tempt future orders—that such 
® man was more likely to consider and appreciate 
the importance of careful economical management. There 
were those whose sole consideration might be good 
work irrespective of the question of cost, but it was quite 
possible to have excellent workmanship with economical 
administration. When Professor Elgar, the late Director 
of Dockyards, retired, the great anxiety of the First 
Lord of the Admiralty was to insure a continuance of the 
system that had been brought into force with such im- 
provements as more recent experience in private ship- 
yards were likely to bring to bear. He, therefore, after 
very diligent inquiries had appointed Mr. Williamson to 
that responsible position. r. Williamson had all the 
practical experience which they required. He had been 
the managing partner of one of the oldest and largest 
shipbuilding firms on the Clyde, and employed at times 
as many as 3500 men, constructing in a single year as 
much as 25,000 tons of shipping, and 20,000 horse-power 
of engines. He had also in the course of his life had the 
advantage of employment under Lloyd’s Register of 
Shipping, where he would gain enormous experience of 
ships, both as to their construction and as to the damage 
they occasionally receive at sea. In order to endeavour 
to damage the appointment some of the Radical papers 
had been endeavouring tu associate Mr. Williamson with 
the Conservative party in Liverpool, making a most 
ridiculous statement that his partner, Sir James Barclay, 
who resided he believed in Glasgow, was actually the 
chairman of the Conservative party in Live l. This 
was the absurd and inaccurate statement ome by some 
of the Radical papers. He would not have mentioned 
this matter at all, but he thought it only just to an im- 
portant public officer who was about to take his position 
In a great naval establishment, to state plainly andclearly 
the claims he had to the position in which he was placed.” 
It may interest Mr. Forwood and the Radical papers 
referred to, to learn that there is no such person as Sir 
James Barclay in the firm of Barclay, Curle and Co., and 
that Sir Andrew M‘Lean, a Liberal Unionist, is chair- 
man, while Mr. Williamson is a Conservative, both taking 
a part in politics consistent with their positi-n in the 
town in which the works are situated. 
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THE FRENCH NAVY.—No. XVIII. 
Tue “ DRAGONNE” AND “ FLECHE,” 

THe Dragonne and Fléche (see page 754) are two of 
the eight sea-going torpedo boats of the Bombe type. 
They are wt me the Bombe, the Couleuvrine, the 
the Dague, Dragonne, the Fléche, the Lance, the St. 
Barbe, and the Salve. All of these boats, except the 
Salve, were completed in 1885, the Salve having been 
launched the following year. They are all built of steel 
and are exactly similar. The vessels are 193 ft. 6 in. 
long, 19 ft. 8 in. wide, and 10 ft. 6 in. draughtaft. They 
have 395 tons displacement and 2000 indicated horse- 
power, the speed they attain being 18 knots. They 
are driven by two screws and their armament consists 
of four 47-millimetre (1.85-in) quick-firing and three 
machine guns, together with two torpedo tubes ; their 
crew consists of 63 men. The diagram annexed gives 
an idea of the midship section of these torpedo boats. 
There is another type in this group, none of which are 
yet completed ; this is the Léger type and comprises 
tive vessels, the Catinat, the d’Iberville, the Lavoisier, 
the Léger, and the Levrier. They are somewhat larger 
and more powerful than the boats of the Bombe type, 
having 450 tons displacement, 22,000 indicated horse- 
power, and a speed of 18.5 knots ; like the vessels of 
the Bombe type they are driven by twin screws. Their 
armament consists of one 65-millimetre quick-firing, 
three 47-millimetre (1.85 in.) quick-firing, and two 
machine guns; these boats are fitted with four tor- 
pedo launching tubes. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 18, 1891. 

Tue iron and steelmakers will not book much new 
business for the rest of the year, but every indication 
of the past week points to a heavy volume of business 
next year. This week contracts were made for 6500 
tons slabs and billets, and for 11,000 tons rails. All 
other transactions were trifling. Inquiries were 
received from southern roads for 20,000 tons of rails. 
Car orders for January will reach 12,000, so far as 
heard of. A large amount of shipbuilding work will 
also be put under contract. The force at three or four 
locomotive works will be increased. Blast furnace 
production is maintained at the highest limit and 
stocks are accumulating. Prices are firm. No large 
half-yearly orders will be placed for three weeks. 
Buyers are all anxiously watching developments, and a 
precipitation of orders is quite possible, should the 
transactions of the first week or two of the new year 
be of a magnitude to inspire confidence. While the 
production is enormous, consumptive demand is ex- 
panding. The far west is being opened up steadily 
and builders are looking for a heavier demand for all 
kinds of building material than this year. During 
this season of enormous production and moderate 
demand, prices have held their own. The anthracite 
coal trade is active and this year’s output is more than 
4,000,000 tons in excess of last year. Crop reports are 
favourable and railroads are unable to furnish facilities 
for the shipment of grain as fast as offered. 





DIVING ON THE TUNNEL OF TEQUIX- 
QUIAC, MEXICO. 

A suort time since an accident occurred to a part 
of the machinery on the tunnel of Tequixquiac (part of 
the works being carried out for draining the valley of 
Mexico), now being constructed by Messrs. Read and 
Campbell for the Mexican Government. This accident 
necessitated the employment of divers, and an account 
of it may be interesting as showing of what use the 
services of divers may be where pumps are employed in 
places where they are liable to be drowned in case of 
stoppage. 

The accompanying illustration gives a general idea 
of the arrangement of machinery atone of the shafts 
on the above-mentioned tunnel. 

Before the accident took place the pump was work- 
ing well, with the water at about the level of the bot- 
tom clack, when the engine was stopped for a few 
minutes for oiling. On ee after two or three 
strokes of the pump, the top clack-piece door and 
middle clack-piece burst. In a few minutes the pum 
was drowned, and in two or thre? hours the water had 
risen to its final level, about 65 tt. above the crown of 
the tunnel and 95 ft. from ground level. Beyond the 
fact that the middle clack-piece had burst, nothing was 
known as to the extent of the damage done to the 

sump, so it was decided to try to make repairs by 
reread As there was no professional diver on the 
works, and it was impossible to get one at an hour’s 
notice, E. C. Jenkins, the chief mechanic, volunteered 
to go down and examine the pump, and report as to 
the extent of the damage. His report was that the 
middle clack-piece had one side blown clean away, 
and that the door of the top clack-piece was burst as 
if by a heavy blow on the centre from inside. He 
was of opinion that the only thing to do was to change 
the clack-pieces by diving, if men could be found to 





THE FRENCH TORPEDO BOAT “FLECHE.” 





























do the work. Several men volunteered, and after afew | first four days, and 13 hours 50 minutes in the last 
trials two were found who could undertake the job, one three days. 
a Cornish pump-man, W. Trevillian, and another a| ‘The depth of water in which the men worked was 
Mexican called Eron Eurosa. Neither had ever before 56 ft., and, being absolutely new to the work, they 
been in a diving dress, and the latter had never even | could not stand the pressure for more than about half 
seen one before. | an hour at a time. Consequently the work occupied 
The work of fixing platforms for working on below, | longer than would have been required by professional 
and for the line men to stand on at water level, was, divers. 





started at once, and in two days everything wasready.; The top clack-piece weighed 15 cwt. 2 qr., and the 
The work to be done consisted of breaking the joint | middle clack-piece 16 cwt. 3qr. Each joint had six 
between top clack-piece and air vessel, and lifting the | 1}-in. bolts in it. 

ana gp 2 ft. ; after this there were three joints | 
to break, one between the top and middle clack-piece, | Sourn Arrican Ratways.—The earthworks a: 
one between the middle clack-piece and the bent pipe, | bridges of the Bethulie Junction line are well eau 
and one between the middle clack-piece and the barrel of | The track is laid for 20 milesfrom Albert Junction. This 
the pump. The two clack-pieces had also to be sent leaves 18 miles to the Orange, which would be reached by 
to surface, two new ones lowered, and the same joints the end of November. 

remade. Considerable difficulty was anticipated with 
the joints, the pump being so close to the wall that | 
ordinary spanners could not be used. Special span- 
ners were made, and everything done to facilitate the 








TELEPHONIC CoMMUNIcATION IN Horets.—The Adelphi 
Hotel, Liverpool, has lately been fitted with telephones 
all the rooms on three floors. Each room is fitted with 


‘ s ; : . | @ call box and double Ader instrument (magnetic trans- 
work below water. In four days from the time of start- |mitter). There is a separate call bell, and a three-con- 


ing diving, the two broken clack-pieces were sent up | : © Vint 

to the surface and three days later the new clack-pieces | comdrunickte with one another and with the hatal ster 
were down and the pump at work. Theactual time the The work was carried out by Mr, G. A. Nusbaum, of 29, 
men were under water was 18 hours 45 minutes in the | Ludgate-hill, E.C. : 











Dec. 25, 1891.] 


ENGINEERING. 


763 








NICKEL 





oa. PFD 
(Lh HAA Raine ad, GFamend z 
pier spedaldet Cham TH 
Fw} ; ie 
yz. ee (85 AarlHa re UT. 


catibres. Jrce cartént 


de@ 20 
de 133 


STEEL ARMOUR TRIALS. 














F ¥ 
Spee diets ca eee Seamenceee sige ty aera an 1.770 in 
Figq. 4 : : 
IJ 3 
; 2 
° “ 
! 
GS sexe | 
oss cine nai starwine 665 be Re} 
% S ‘gp! i 
g fe 
5 4g 2 es 
ie a. s 
Lig Rear : 
7% 20 " — = 
p22. 166.4 
Thickness = 46 Pin. 





ON a iat es ao 





5 ba 4 








$435 


On the present page we give an illustration of a 
French armour plate, upon which trials have been 
made. These tests, although on a small scale, are of 
interest at the present time, owing to the material of 
which the plate experimented upon was formed. The 
plate is the one referred to by M. Jules Garnier, of 





| playing an important part in the composition, and was 


| manufactured by the Cie. des Hauts Fourneaux, Forges 
et Acieries de la Marine et des Chemins de Fer, at 
their St. Chamond Works. Although we cannot give 
the composition of this plate, the remarks of M. Garnier 
|on it are so suggestive that they are worth repeating 


Triat or St. CHAMOND SpEcIAL STEEL PLATE. 


' 


Size, 38.76 in. by 69.65 in. by 1.58 in. thick. Calibre of the gun, 4.72 in. 


Striking 











—— | Charge. Projectile. | Range. | Velocity. Penetration. Remarks. 
— | ce en ee oe 
| | | # in. {t.-sec. in. 
3 1.36 Ib, C; powder} 39.68 1b. forged | 49 2 | 485.5 1.46 These five rounds correspond to the tests 
| | steel | | imposed by the French naval authorities 
2 | ‘a oP | Ditto 49 2 | 485.5 1.58 for the reception of plates of 1.58 in. 
3 + ‘ie | Ditto 49 2 485.5 1.54 thickness. These five projectiles re- 
4 x pe | Ditto 49 2 485.5 1.58 bounded, the plate not being cracked, 
5 aa “ } Ditto 49 2 485.5 1.58 but merely punched. 
6 1,72 1b. C, powder) Ditto 49 2 674.1 1.89 
7 2.02 ,, ie | Ditto 49 2 623.5 2.13 Light fissure of 1} in. long upon the back. 
| The projectile rebounded. 
8 2.33 ., 9 | Ditto 49 2 689.1 2.36 A fissure of 4.32 in. at the back. The pro- 


| | | | 


14, Rue de Berlin, Paris, in the discussion upon the 
subject at the annual meeting for the present year of 
the Iron and Steel Institute.* The plate was 985 


millimetres (38.78 in.) high by 1770 millimetres’ 


(69.65 in.) high and 40 millimetres (1.58 in.) thick. 
The plate is of forged steel of special make, nickel 


* See ENGINEERING, vol. li., page 611. 


The plate was bent 5 in. longitudinally and 3 in. transversely by the trial. 


jectile rebounded. 


The front of the plate showed no trace of crack. 


at the present time. M. Garnier agrees that nickel in 
small quantities in steel armour plates would prevent 
cracking, but he does not allow—as has been advanced 
by some metallurgists—that hardness could be in- 
creased by an addition of nickel up to 20 per cent. 
When additional hardness is observed in conjunction 
with so large an addition of nickel, it is due to other 
substances contained in the alloy, by means of which 
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the nickel is added. The affinity between nickel and 
iron is so great that the alloy of these metals is com- 
plete, and pure nickel, being very soft, its molecules 
seemed to bind together the molecules of iron, and in 
this way cracks are prevented. Penetration can, of 
course, only be prevented by hardness ; but M. Gar- 
nier points out that nickel is not hardened by carbon, 
and when alloyed with steel it seems to substitute 
itself for the carbon, which is not therefore combined, 
and nickel steel is therefore easily penetrated. For 
these reasons the St. Chamond people obtain the 
hardness of their nickel steel by other substances than 
carbon. 

Referring to the trials under consideration, six shots 
were fired at the plate from a 120-millimetre (4.72-in. ) 
gun, with small charges. The line of fire was presum- 
ably normal to the face of the plate. The particulars 
noted are contained in the annexed Table, as also the 
results of two other shots. 





INDUSTRIAL NOTES. 

Tue report of the Labour Correspondent to the 
Board of Trade for December supports, in every par- 
ticular, the weekly references in Industrial Notes to 
the state of trade, and also as regards labour disputes 
in various branches of industry. Mr. Burnett says 
that ‘‘trade during the past month has been much 
steadier than for some months back ; the comparative 
immunity from serious labour disputes has had a 
markedly beneficial effect upon the condition of the 
labour market.” There were only fifty-seven strikes 
recorded during the month, as against eighty-one in 
the month preceding, the effect of which is seen in the 
much better state of employment in those trades which 
a month ago were affected by such industrial disturb- 
ances. The trades in which the greatest improvement 
has been manifested are the engineering, the shipbuild- 
ing, and cognate industries. In this respect also the 
Notes of the last few weeks are confirmed. There 
is some further improvement in the printing trades, 
and in the cotton branches of the textile trade. 
The twenty societies reporting have an aggregate of 
242,964 members, of whom 9269 were unemployed, as 
against 10,828 last month, showing a decrease of 1559 
out of work. The proportions for the last three 
months have been : October, 4.48 per cent.; November, 
4.45 per cent.; and in December, 3.81 per cent. Ten 
societies report trade as being good, nine as being 
moderate, and two as improving—this for midwinter 
is tolerably satisfactory. 


The December report of the Associated Iron 
Moulders of Scotland states that ‘‘ trade is, for the 
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season of the year, most encouraging after all” their 
gloomy anticipations. The total membership of the 
society, ani also the number employed, are well main- 
tained throughout the whole of the districts. The cost 
of idle benefit is lower than in the previous month. The 
total on idle benefit was only 403, but 211 others were 
out of work at some time during the month, but not 
long enough to come on the funds. The claims for 
superannuation and for funeral benefit, were larger 
than in any month of the year. There are now 222 
members in receipt of superannuation, supported by a 
body of 6090 members. The members are all urged 
to clear all levies and contributions ere the end of the 
financial year, so as to make a good start for the 
coming year, 1892. The society is taking a census of 
the trade, whether society or non-society men, em- 
ployed in every shop, and whether employed as time 
or as piece-workers. Also the hours of labour, rates 
of wages, &c. The officers and the members are en- 
treated to make the return exact in all particulars, so 
that the society shall be in a position to gauge the 
condition of the trade in all respects. The society is 
about to vote upon the question of sectioning the 
trade, so that members may join the trade section 
without paying for out of-work, superannuation, 
funeral, or other benefits. If the proposal is carried 
the trade section pure and simple will only get sup- 
port in cases of dispute, but not otherwise. There 
may be reasons for this step, but the friendly benefits 
have hitherto helped materially to keep the society 
together, 





The condition of the engineering and cognate trades 
throughout Lancashire has not varied very much up 
to the present time. Many branches are still well 
employed, and in several special departments a toler- 
able weight of new work is being secured. The com- 
plaint, however, is that, generally speaking, the 
weight of new work giving out is steadily a off, 
while the contracts on hand are being completed, so 
that the prospects for the coming year are anything 
but of an encouraging character for the engineering 
industries. The number of unemployed has not 
seriously increased, though the tendency is in that 
direction, and doubtless during the holidays there will 
be a considerable slackening off whenever the orders 
are not of a pressing kind, necessitating early delivery. 
The iron market is and has been in a depressed condi- 
tion, the inquiries for pig and finished iron being so 
few that they scarcely sufficed to test prices. “ Makers’ 
prices remain unchanged, but consumers only buy for 
present needs, from ‘‘ hand to mouth,” as the expres- 
sion is, in the hopes of lower quotations. The finished 
iron manufacturers appear to be fairly busy with 
orders on hand, but the new orders booked are few, 
and of small weight. The labour market is tolerably 
free from disputes, nor are there any of serious con- 
sequence looming in the near future, at least none 
have shown themselves up to the present time. This 
quietude is, so far, reassuring. the movement in the 
cotton trades seems to indicate increasing trade, for 
the Lancashire operatives are slow to initiate a strike 
unless there are reasonable chances of success. Alto- 
gether the condition of trade is not depressing, if it 
cannot be said to be prosperous. 

In the Sheffield and Rotherham district some 
branches of the iron and steel trades seem to be in a 
peculiar condition. There are loud complaints of an 
inadequate supply of pig iron. The makers plead 
that with fuel at its present price, and with the high 
rates of wages, they cannot produce at a profit. They 
have rth: a restricted the output, greatly to the 
inconvenience of their customers by the delay and 
shortness of deliveries. At some places in the locality 
work has had to be almost suspended through de- 
ficiency of material. More work is being sent to the 
rolling mills, most of the steel being required for the 
file, edge-tool, and other branches of the cutlery trades, 
The latter are busy, some further good orders from 
America being reported, especially for the best kinds 
of cutlery, in _ of the McKinley tariff. The 
prospects of trade with the United States have de- 
cidedly improved of late, the outlook being hopeful. 
The heavier branches of trade are still well employed, 
but in some of them there is much less work than 
there has been, and it is feared that early in the new 
year fewer hands will find employment. The activity 
in many branches of the local trades will cease for a 
time with the commencement of the holidays, and the 
prospects are, unfortunately, that the activity will 
not be resumed very early in the new year. The local 
engineering establishments have continued busy in 
most casez, nor is there as yet any indication of any 
serious slackening off. The labour market is so far 
free from difficulties, but the frequent allusions to the 
high rates of wages may indicate trouble at no distant 
date. When the pressure is over, and working on 
stock commences, questions of wages will inevitably 
arise as usual, 





In the Cleveland district trade is flat, the business 
has been small, and lower prices have again ruled, 





being to some extent nominal in consequence of the 
limited transactions. While in Sheffield, Rother- 
ham, and the neighbourhood there is a scarcity of 
material, in the Cleveland and Middlesbrough district 
there is a plethora at lower prices. No forward busi- 
ness is being done at present, either in pig iron or any- 
thing else ; nobody seems to care to purchase either 
crude iron, manufactured material, coal or coke. It 
is expected that there will be long holidays for stock 
taking and the Christmas and New Year, if only to 
see what the turn of the tide will bring forth. T'wo 
furnaces engaged on Cleveland iron have already 
stopped. Steel plates and angles are in demand, as 
the requirements for shipbuilders will be large at the 
commencement of the year, many of the orders for 
which are not yet placed. The shipments for December 
have been fairly good, due to the open weather. The 
local firms and their employés are hoping that the 
dearth of iron in the Midlands will operate favourably 
for Cleveland, especially as Derbyshire, Northampton- 
shire, Lincolnshire, fh te places are being pressed 
for deliveries which they are wholly unable to supply. 
Messrs. Bolckow, Vaughan, and Co. are competing 
severely with South Wales in the steel trade, an event 
which shows the keen contest for business at present. 
The ironstone miners are loudly complaining of slack- 
ness of work, and the new drilling machines will dis- 
pense with many hands. There are no wages move- 
ments of consequence at the present time, work being 
the chief object sought by all alike. The engineering, 
shipbuilding, and cognate industries are fairly busy, 
the prospects for the new year not being so very bad. 





In the Birmingham district the scarcity of iron has 
been felt, with the result that pig iron fetched higher 
prices in some cases for immediate delivery. Sheets 
and also galvanised iron have been in demand, prices 
being firm. There is no great increase in the number 
of men out of work, but the holidays may be pro- 
longed where the pressure for deliveries is not great. 
No labour disputes of any consequence are reported, 
nor are there any indications of any approaching dis- 
turbance in this respect. 





The recent decision of the Midland Wages Board has 
not given complete satisfaction to the men; nor was 
it to be expected. With the “ pig iron famine” in the 
Midlands, and activity in the finished iron trade, the 
men rather anticipated a rise. The 4s. increase in 
the average price did not carry an advance in wages, 
while a 5s. rise would have done. But the chief cause 
of the want of advance is attributed to the difference 
between the North of England prices and the Mid- 
lands, which some of the men kick against. Though 
there is a dearth of iron and a larger demand, no 
further advance in price is reported. 





The blast furnacemen have received a concession of 
2s. 6d. for the extra time to be worked in the Christ- 
mas holidays in order that the furnaces shall not be 
damped down, at great cost. Perhaps no class of men 
have to work so hard at a laborious calling as these 
men, their shifts being long, and mostly for seven 
days per week when the furnaces are in full swing. 
The union suffered severely through the Scotch 
strike, and they are only slowly recovering from 
its effects. The above concession, though small, will 
be appreciated by some thousands of men as the means 
of getting a little extra Christmas cheer. Their wages 
have been advanced during the past year generally. 





The indications of an impending struggle in the 
shipping trades, referred to last week, have been con- 
siderably modified, if they have not wholly changed. 
Neither side can afford to enter into a contest, the 
issue of which none can foretell. The ‘‘ note” 
probably will be adopted, but the shipowners declare 
that the preference will be given to competent men, 
irrespective of the question whether they do or do 
not belong to the union. The fight, therefore, will not 
assume the character of a contest between union and 
non-union hands, a contest which is always disastrous 
to all parties concerned, but will assume another shape, 
the full effects of which it is not possible to forecast. 
The ‘Declaration Note’ has never succeeded ; it 
failed in the great engineers’ strike of 1851; it failed 
again in the builders’ strike and lock-out of 1859-61 ; it 
has failed on all other occasions. Compulsion to abandon 
a trade union is on all fours with compulsion to join a 
trade union, each of which is a violation of individual 
freedom, and of the liberty accorded by law. The 
institution of a shipping register for the employment 
of hands is a more lenmhdable weapon with which to 
fight the Seamen’s Union than the ‘‘ preference note.” 
The non-unionists have been loud in their demands for 
bureaus of labour, and one is now to be established. 
But we shall soon hearan outcry that it will supersede 
the union. Antagonisms will be sure to arise where 
cordiality ought to exist. The creation of this central 
registry office will be watched with much interest ; 
its success will stimulate others. 





It appears that the Eight Hours League has at last 





been able by collections, concerts, and otherwise, to 
settle its accounts for the May Day demonstrations 
two years ago. The total cost was only about 
123/. 11s., towards which the Amalgamated Society of 
Engineers voted 10/., and it has taken the league 
ever since to wipe out the balance. Ths trades paid 
their own expenses, in so far as they co-operated with 
the Trades Council, but the other trades who acted 
with the league, held back for a long time. 


Mr. Gladstone’s pronouncement upon the eight 
hours has given nerve to many men who were 
hesitating which réle to play. It had been hoped to 
play off party against party in this matter, but the 
policy won’t work. It is not improbable that the 
miners will change their tactics, and go for a Bill to 
limit the hours in mines in all cases where the workers 
are under twenty-one years of age. 








The trial for perjury arising out of the Cardiff strike 
has ended in an acquittal, but each side had to pay its 
own costs. This decision has helped to clear the 
secretary of the Sailors’ Union of some of the charges 
under which he was prosecuted, and for which he was 
imprisoned, 





The movement of the federation of the building 
trades makes but slow progress, the better organised 
societies holding rather aloof. The Amalgamated 
Carpenters and Joiners, the Masons, and the Opera- 
tive Bricklayers have good unions, whereas the other 
bodies are poorly organised at present. Federation is 
rather adream than a reality, in all industries except 
coal mining—even in the latter there are several fede- 
rations. 





Events in South Wales rather point to a settlement 
of the dispute as regards the adoption of the sliding 
scale. An attitude of defiance has been abandoned by 
the men by an overwhelming majority, while the 
officials of the union are known to be favourable to a 
peaceful solution of the difficulty. Those who desire 
to foment strife and intensify the conflict have been 
beaten so far. It is hoped that the small coal diffi- 
culty will be solved on this occasion, so that it shall 
not be eternally cropping up as a source of friction, if 
not of strife. The number of men more or less in- 
volved in the present dispute is about 80,000, to say 
nothing of other trades which, by any overt action, 
would be affected. 

The strike of miners at Pendlebury has extended to 
the tenth week without a settlement. But at the 
close of last week the issues had narrowed down to 
such a mere thread, that it is expected an arrangement 
will take place to end the dispute. The employers 
offered to do the packing in sixteen-yard places ; the 
men asked that it be done in ten-yard places as well, 
or to make all the ten-yard places into sixteen-yard 
places, 

A rather serious strike has taken place in the Mary- 
hill district of Scotland, against what the miners 
assert is equal to 164 per cent reduction in wages. 
Upon notice of the reduction being given the men at 
the Blackhill Colliery were brought out on strike, with 
the promise of substantial support until the notice of 
reduction is withdrawn. The lower rates in other dis- 
tricts are the supposed cause. 

The strike at the Nailstone Colliery, in Leicester- 
shire, has been amicably settled. Twopence per ton 
has been conceded to the stallmen working in the dip, 
and ‘‘ forks” are to be introduced, the same as at the 
Ellerston No. 2 pit. Ifthe latter arrangement does 
not give satisfaction after a month’s trial, the ‘‘ forks” 
are to be taken out, and an extra 2d, per ton is to be 
granted to the stallmen. 

Some disputes that had taken place in various 
collieries in Nottinghamshire have been settled, and 
others are in the course of settlement. Some little 
compromise on both sides has ended disputes, where 
matters were looking serious. Concessions have been 
made to the men as regards hours, as well as wages, 
at Hucknall Torkard, at Annesley, at Leen Valley 
collieries, and other places. At the New Summit 
Colliery the men left work, but returned pending a 
settlement. At the Clifton collieries the notices were 
tendered, but it is expected that the matter will be 
settled ere the notices expire. 





In Derbyshire the new price list has been settled at 
the Newhall Field Colliery, but not until the notices 
of the men had been sent in. At the same time an 
advance of 6d. per day was conceded to the enginemen, 
and 4d. to the stokers at the samecolliery. The agent 
of the men speaks well of the kindness and courtesy 
shown to him by the employers at the interview. 





The miners of Northumberland are taking the votes 
of the members with respect to a statutory limitation 
of the hours of boys in the mines to eight per day. 
The vote will only apply to boys under sixteen years of 
age, that is, to the age which in the Factories and 
Workshops Acts and the Mines Acts recognise as the 
age of young persons for legal purposes, 
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WATER GAUGE FITTINGS FOR STEAM 
BOILERS,.* 
By Mr. Harry Gray. 


In all details of the steam engine, strength and simpli- 
city, combined with efficiency, are the chief aims of the 
engineer ; and in dealing with the steam boiler the same 
requirements are necessary. Strength, to withstand the 
strains of the working pressure; simplicity, so that oppor- 
tunities for accident may be lessened, and facilities for 
examination and repairs increased ; every detail contri- 
buting to the efficient working of the boiler. 

The steam engine without the boiler is useless ; hence 
the boiler, with its attachments, demands our careful 
and constant attention. 

The various details of construction received in days 
gone by a most minute consideration, resulting in an 
almost complete exemption from failure from this source ; 
but at the present time, with the high and increasing 
working pressures, other sources of danger have become 
intensified, especially ‘‘ shortness of water through a false 
indication of the water level by the water gauge.” The 
glass water gauge affords the simplest and most accurate 
means of “‘ showing” the level of the water in the boiler, 
and is that generally used for that purpose. 

Gauge cocks appear to have been first used by Savory 
and to have been in general use ever since, but it was not 
until steam was used directly as a motive power that the 
working pressure was raised to such an extent as to draw 
the attention of engineers to the importance of the water 
level in the boiler. At this time James Watt’s inventive 
mind conceived the idea of connecting two gauge cocks 
by a glass tube, and in about 1780 there appears the first 
record of the glass tube water gauge. The experience of 
to-day confirms the necessity of having this or some other 
means of accurately indicating the position of the water 
level at all times, and under all circumstances. It is, in 
fact, essential to the safe working of the steam boiler. 

In Seaton’s ‘‘Manual of Engineering” the position of the 
gauge glass is arrived at by allowing ;', in. per foot dia- 
meter of the boiler between the combustion chamber tops, 
or highest point of heating surface, and the lowest water 
level visible in the glass. But inthe case of boilers in 
steamships and other jfloating vessels, variations in the 
draught between the fore and after ends, as well as ‘‘list- 
ing” of the vessel, affects the relation of the water level in 
the boiler to the highest point of the heating surface. 
The following Tables give the variation of the water 
level in the boiler per foot variation of the trim of the 
ship, the length of the water level being taken as from 
the glass of the water gauge to its opposite extreme in 
the boiler. Consequently, the further the glass is removed 
from the boiler the greater the variation : 


TABLE A.—Variations by Alteration of Draught at Fore 
and After Ends of Vessels. 








Fore and Aft Variation of 
Length of Ship 
in Feet. SP time aiit = ie 
Draught of Ship. | Water in Boiler. 
ft. | inch per foot. 
100 1 12 
150 1 ‘ 
200 1 -06 
250 I -048 
300 1 04 
400 1 | ‘03 








TascLe B.—Variation by ‘* List” of Vessel. 





| Variation of 
Breadth of Ship 








in Feet. 
List of Ship. | Water in Boiler. 
| ft. | inch per foot 
30 1 4 
35 1 | 35 
40 1 | 3 
45 | 1 .26 


| 





12 ft. by the stern. The water level from the gauge 
glass to the extreme end of the boiler being 18 ft., there- 
fore 12 x 18 x .048 = 10.3 in. was the difference between 
the water level in the boiler and the water level when the 
ship was on an even keel. Therefore 10} in. of water in 
the gauge glass on the after end of the boiler would be the 
lowest safe water level. 

Again, a ship 35 ft. beam has a 3 ft. list, she has two 
boilers 13 ft. in diameter placed fore and aft, with a water 
level 11 ft. across. Here 1l x 3 x .35 = 11.55 in. varia- 
tion. The gauge glass being placed on the centre line of 
the boiler, 11.55 + 2= 5.77, or 5fin. of water in the gauge 
glass to maintain the least amount of water over the 
wing tubes and combustion chamber tops compatible 
with safety. 

These facts show that in placing the water gauges on 
boilers in steamships, due allowance should be made with 
regard to the average trim of the ship, both load and 
light, especially in vessels with the boilers right aft, in 
consequence of their being so much by the stern when in 
ballast. When the gauge glass is at the fore end, this 
evil is avoided, as that is the lowest point of the water 


* Abstract of a paper read before the North-East Coast 
he of Engineers and Shipbuilders on April 25, 
91. 





level. In order to avoid exposing the wing tubes and 
combustion chamber tops through a list of the vessel, 
which tends to cause leaky tube ends, if not collapse, the 
practice of sloping the rows of tubes in the wing boxes 
should be encouraged. 

Glass water gauge mountings are fitted in two ways 
to the boiler, either direct on to the shell or end plate, or 
else mounted on a standard of cast iron or brass, being 
either screwed in or jointed with a flange and studs. 
When the gauges are placed direct on the boiler, internal 
pipes should be fitted, that leading to the water space 
terminating in some part unaffected by the ebullition of 
the water, and that to the steam space, so as to be un- 
affected by any rush of steam through the steam dome 
necks, or the stop and safety valves, which would tend 
to reduce the pressure above the water in the gauge glass, 
producing a false water level higher than it really is in 
the boiler. All internal pipes should be not less than 
1 in. or 1} in. in diameter, and free from all bends likely 
to encourage the deposit of mud or scum, or to prevent 
the free passage of steam or water. 

hen the gauges are placed on standards, and cun- 
nected to the steam and water spaces of the boiler by 
external pipes, shut-off valves or cocks being fitted 
between them and the boiler, opportunities are afforded 
for examining and repairing the pipes and water gauge 
mountings whilst the boiler is under steam. In such an 
arrangement there must be only one communication 
between the steam and water spaces, and that must be 
through the gauge glass itself; a hollow standard afford- 
ing a communication between the steam and water spaces, 
independent of the gauge glass, renders the water level in 
the glass less sensitive, a makes the testing of the pas- 
sages and gauge glass more complicated. This has been 
a frequent source of disaster. Whilst the placing of the 
test cocks on the hollow standard renders them absolutely 
useless, as affording no reliable test of the water level, 
without a means be provided of readily proving whether 
the top and bottom cocks and pipes are clear. 

In December, 1889, the combustion chamber tops of the 
s.s. Albion were brought down by shortness of water, 
although at the time of the explosion the water was show- 
ing more than full glass in the gauge, and all the three 
test cocks showed water. In this case the water gauge 
mountings, as well as the test cocks, were fitted on a 
hollow standard. Examination showed that the steam 
pipe had become choked, probably by the scum on the 
surface of the water being lifted into it when priming 
took place. On account of this obstruction in the pipe 
the pressure above the water in the gauge glass and 
standard was gradually reduced, and the water level in 
both gradually rose. The engineers failed to carry out 
a thorough test of all the passages, and were deceived 
by the test cocks and by the gauge glass. Trusting to 
appearances, the water level in the boiler was allowed 
to become lower and lower, until they found there was 
something wrong in the combustion chambers, which 
were found to have collapsed. Had the test cocks been 
on the boiler, the water level in the gauge glass would 
have been shown as false. Had there been no hollow 
standard, the simple test of the gauge glass mountings 
would have shown no blow through from the steam. The 
complicated double shut-off of the gauge glass mountings 
and the boiler shut-off cocks was not resorted to. Sim- 
plicity is the best safeguard against want of knowledge or 
want of thought on the part of those in charge. Even 
when the complete test has been applied, omission in not 
re-opening some of the shut-off cocks, —— those on 
the steam side, is another cause of trouble, resulting in a 
false water level, as in the case of the pipe becoming 
choked. This was shown to have been the cause of the 
explosion of the boiler on board the s.s. Colina, in May, 
1890, where the valve on the boiler end of the steam con- 
nection was not re-opened after testing. The same omis- 
sion is reported to have taken place lately on board 
H.M.S. Orontes, resulting in the disabling of the boiler. 

Tn all glass water gauges the greatest danger lies in the 
possibility of their showing a ‘‘false water level,” by 
which those in charge may be deceived unless they are 
always on their guard. In some cases this defect is more 
likely to occur than in others, through defective leads of 
the pipes and impurities in the water in the boiler. When 
the pipes are led horizontally, or are bent down and then 
up again, opportunities for the deposit of mud, scum, and 
the like, are afforded, and a drop or syphon bend in the 
steam connection has been known to form a water-trap, 
resulting in a false water level through the steam being 
condensed until the water so produced caused a reduction 
of the pressure above the water in the glass, which conse- 
quently rose above the true level of the water in the 
boiler. The stoppage of the water connection is of rare 
occurrence on boilers on board of steamships, as the 
absence of the water from the gauge glass, after even the 
simplest test, at once gives warning that something is 
wrong; but the partial stoppage, preventing the free 
motion of the water, is frequently the cause of an undue 
steadiness of the water in the gauge glass. The stoppage 
of the steam connection is the most common cause of false 
water level, and, as shown in the cases of the s.8. Albion, 
s.s. Colina, and others, leads to the most disastrous results. 
Priming is the general cause of stoppage in these cases, 
the scum being lifted from the water at such times is 
deposited everywhere, part being carried into the steam 
pipe connection to the gauge glass, the pipe becomes 
gradually choked, its area being reduced from time to 
time, until finally it is closed up ; meanwhile the pressure 
above the water in the gauge glass has been gradually 
reduced, the water ood as shown in it has also risen 
above its true position, a full glass and more being the 
final result, as in the cases mentioned. Upon the true 
realisation of the facts of such a case the safety of the 
boiler depends. If the engineer is misled, and blows the 
water in the boiler down, an explosion is sure to follow ; 





if he lets the water alone, he may expect the same result 
at any moment, unless he at once proceeds to find out by 
thoroughly testing the true water level. Under the best 
circumstances this is too often a long and unpleasant 
task, entailing a lot of climbing about ; consequently it is 
not made use of as often as it should be, if it is done at 
all. Again, when priming occurs the engineers are 
generally kept busy attending to the engines, and have 
but little time for such a test; hence the necessity for 
some means by which the thorough and complete test of 
the whole of the water gauge connections may be simpli- 
fied, and by which it shall be impossible to apply any 
partial or incomplete test. Messrs. Smith Brothers and 
Co., of Nottingham, have introduced two methods of 
testing the water gauge and all its connections without 
closing any of the valves or cocks connected with the 
gauge glass except the one fitted between the boiler and 
the pipe leading from the water space. This result is 
effected | by a cock having two passages through the plug, 
each independent of the other, one being horizontal, and 
the other vertical from the side down through the bottom 
of the plug. This mode of construction protects the sur- 
face of the plug, and also the shell of the cock, from the 
action of the water and any impurities contained in it, as 
under the ordinary conditions the horizontal passage is 
open. Its action is simple and complete, one-quarter turn 
in either direction closing the passage on the one side. 
and on the other grin gpa mat by the vertical 
sage in the plug to the atmosphere. Consequently, 
y alternately turning it a quarter of a turn in each direc- 
tion all the passages from the steam and water spaces 
are blown through alternately, and a complete test is 
applied. The same result is obtained by a valve arrange- 
ment, consisting of two small valves fitted one on each 
side of the main valve, so that when the communication 
is divided by closing the main valve all the passages of 
the water gauge can be blown through from the steam 
and water spaces by opening the small test valves. 

When the water gauge mountings are fitted direct to 
the boiler, the same liability to their becoming choked 
has to be contended with, and they are also subjected, 
too frequently, to a simple blow through, instead of the 
double shut-off test. 

The breaking of the gauge glass isa frequent source of 
trouble, and the flying pieces of glass and scalding water 
upon such occasions have proved such a source of danger 
to those near, that with the high boiler pressure of the 
present day, this may account for the tendency of those in 
charge not to test the gauge glass if they can possibly 
pe doing so. The cause of such breakage is certainly 
not the pressure itself, as official tests have been made, 
and 3500 Ib. per square inch have been applied to the 
gauge glasses without producing fracture. A stronger 
force is present under the working conditions of gauge 
glasses on steam boilers, and the higher the pressure the 
greater is such action, namely, contraction and expansion, 
exerting a power that is capable of causing fracture even 
in the strongest metals, much less in the case of such a 
brittle substance as glass. It has always been the aim of 
engineers to make allowance for the expansion and con- 
traction of metal, but in gauge glasses this rule would 
seem to have been neglected, the only provision made 
being to prevent any injury to those in charge through 
the ya i of the gauge glass. The plan usually 
adopted has been to fit long rods to the cock handles, 
using the latter as a crank, enabling the engineer to work 
the cocks without approaching close to the glass. But 
the loss of power in proportion as the long handle and the 
crank or short handle approach the dead centre, requires 
such extra force being applied that perfect control is lost, 
resulting often in a sudden closing or opening of the cock, 
bringing such a shock to the gauge glass as to cause it to 
break. Another way is to place a ball or mushroom valve 
in the passages of the water gauge mountings, which 
shall be actuated by the rush of steam or water upon the 
breakage of the glass, closing the passage. 

For this class of automatic water gauges 150 patents 
have been applied for during the last fifteen years, 60 per 
cent. of which have been carried through, and not half a 
dozen of them are in use at the present day. Most of 
these have failed under the working conditions, the auto- 
matic valve becoming set fast or acting when not re- 

uired, and remaining shut, or else being the cause of 
the passage itself becoming choked by mud, &c. Only 
two have met with any favour, namely Dewrance’s and 
Hopkinson’s. 

A means that is employed by some to stop the whole- 
sale dispersion of the pieces of the broken glass and the 
scalding water, is to inclose the glass in a brass tube 
having slots at opposite sides to enable the water to be 
seen ; whilst others py 4 a shield of wire gauze, or plate 
glass of a triangular or horseshoe section inclosing the 
glass on the front and sides, and leaving the side towards 
the boiler open. These shields also prove a most useful 
protection to the glass from any external cooling influence, 
such as cold air from the ventilators or sprays of water 
from the deck. But none of these appliances afford any 
protection to the gauge glass from the main causes whic 
tend to its breaking, namely, contraction and expansion 
from inside influences. _ , 

The gauge glass is also liable to fracture at times when 
it has not been recently tested, either from outside or in- 
side influences. When the water in the lower or water 
connections has been allowed to stand for any length of 
time it becomes cold, and consequently the pipes and con- 
nections and the lower part of the glass become cold also, 
Only the surface of the water in the glass remains heated 
by contact with the steam, the lower part of the glass 
being subject to a temperature of 220 deg. Fahr. or less, 
and the upper part is subject to a temperature of 370 
deg. Fahr., the glass being under a strain of unequal 
expansion, due to the variation of temperature of 150 deg. 
or more between its upper and lower ends. 
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The cooling of the water connection between the gauge 
glass and the boiler also produces a false water level in 
the gauge glass, lower than that in the boiler itself, con- 
sequent upon the increased density with diminished 
volume of the water upon its a cold in the pipe and 
still being under an equilibrium of pressure with the 
water in the boiler. Taking, for example, in which the 
water exposed to cooling was 5 ft. in height, the pressure 
being 160 lb. per square inch, the water in the boiler is at 
a temperature of 370 deg. Fahr., its heaviness being 
55.18 lb. per cubic foot, when the water in the connection 

yipe to the water gauge has cooled down to 120 deg. 

‘ahr. through not having been removed by being blown 
through, its heaviness having increased to 61.73 lb. per 
cubic foot. Consequently, 53.4 in. of cold water in the 
pipe will balance the 60 in. of hot water in the boiler, 
and the water level in the glass is lowered 6.6 in. 

The difficulty experienced in getting a gauge glass to 
stand upon replacing a broken one is often attributed to 
some fault in the glass itself, whereas the fault often lies 
in the fitting of the mountings. Where these are screwed 
in, instead of having a flange secured by studs, this fault 
is most likely to occur on account of the smaller diameter 
of the joint, any difference of the thickness of which at 
one side more than the other betrays the fact that such 
mounting is not perfectly square with the boiler plate in 
every way, consequent on the hole in the plate not being 
at right angles to the surface of the plate. The nipping 
of the glands and nuts on the surface of the gauge glass 
frequently breaks it when tightening up the glands. If, 
when fitting up glass water gauge mountings in place, a 
steel bar turned a true fit in the glands was used to test 
the centre lines of the two mountings, this trouble, re- 
sulting from bad fitting, might be avoided. In the case 
of the boiler of the s.s. Gemini, fitted with Dewrance’s 
asbestos-packed water gauge, which exploded in 1889, the 
engineers broke five glasses between Cardiff and _ the 
Lizard on a voyage to London. The fourth broke whilst 
tightening the glands. Having no more glasses, they 
were reduced to two test cocks. The top one of these was 
set fast, and the handle bent when they tried to start it. 
The remaining test cock was only 14in. above the com- 
bustion chamber top, which collapsed upon reaching the 
Downs, although water showed in the test cock. 





THE COLUMBIAN EXPOSITION OF 1893.* 


sy James Drepcr, Member of Council, Member of 
the Royal Commission. 
(Continued from page 736.) 
VIII.—Mines AND MininG BUILDING. 

Tue Mines and Mining Building, which adjoins the 
Electricity Building on the north side of the Grand Avenue, 
covers an area of 5.6 acres. Its architecture harmonises 
with the rest of the principal structures; it presents a 
suggestion of early Italian Renaissance treated somewhat 
liberally by the American architect. The main entrances, 
of which there are four, onein the centre of each side, are 
richly embellished with sculpture symbolical of the uses 
for which the building is to be employed. A large 
square pavilion surrounded by a low dome marks each 
corner of the buildings and between the pavilions and the 
several entrances are richly decorated arcades projecting 
beyond the outer walls, soas to form a loggia on the ground 
fioor and a wide gallery 25 ft. above ; these covered pro- 
menades are 25 ft. wide and are each of them 230 ft. long; 
access to them will be obtained by various smaller 
entrances. It may be mentioned that the effect of this 
part of the building will be extremely rich, as marble 
facings will be used throughout in great peony &. this 
marble will form one of the exhibits and will have a 
marketable value at the end of the Exhibition. The 
arched ceilings of the loggia will be heavily moulded in 
plaster and will be highly coloured to conform with the 
general scheme. The fronts of the building are 65 ft. in 
height to the top of the cornice, while the main central 
entrances reach a height of 90 ft. The same scheme of 
treatment, though carried out in a somewhat similar 
manner, is applied to the longer sides of the structure. In 
plan the Mines Building is rectangular ; it will comprise a 
main hall 115 ft. wide and nearly 100 ft. in height; on 
each side will be an aisle 57 ft. 6 in. wide and 50 ft. high. 
The whole of this will be constructed in steel ina bold 
and somewhat novel manner. Around the main hall runs 


- a wooden structure 60 ft. in width and 60 ft. high; a 


gallery, the height of which corresponds with that 
of the gallery over the loggia, will run around all 
four sides of the building thus ay ogy f the main 
hall. Access to the galleries may be obtained by 
broad stairways placed on each side of the entrances. 
This building, which, as has already been said, presents 
some striking originality, was designed by Mr. 8. S. 
Beman, of Coleen, its estimated cost is 52,0001. There 
can be no doubt that the contents of this building, so far 
as the United States exhibits are concerned, will be of 
the highest possible 'interest. Within it will be grouped 
all varieties of raw mineral products ; of metals obtained 
from the ores ; manufactured metals ; mining and metal- 
lurgical machinery ; everything in short that will serve to 
illustrate the vast industries of mining and of metallurgy. 
The United States is so rich in natural mineral resources 
of almost every kind, and its requirements are so large 
and varied, that the mining and metallurgical industries 
have been developed to a remarkably high degree. More 
than this, as the natures of similar ores differ widely in 
various parts of the country, and as the conditions 
under which they can be obtained and converted 
differ almost as widely, it follows that a great range 
of processes have been developed in America, or adapted 
from Europe, and that if these are fairly represented at 


* Read in abstract before the Society of Arts. 





Chicago, the most advanced practice of the mining engi- 
neer will be fully illustrated. Probably wej may not 
have much to display with advantage in this building ; 
in some respects American practice is of necessity far in 
advance of ourown; in others, commercial reasons sug- 
gest the prudence of not exhibiting those of which this 
country makes a speciality. There is, however, one 
point to which I should like to direct special attention. 
One of the most interesting exhibits in this building will 
be a large series of collections of ores and minerals 
systematically arranged. Almost every metalliferous 
State in the Union possesses complete and carefully ar- 
ranged collections of this nature, and these combined will 
illustrate the mineral resources of the country. It is 
earnestly desired by the chief of this department to add 
similar collections from different parts of the world, 
which would be carefully guarded and every possible 
assistance guaranteed to the lenders. 

According to the general scheme of the Columbian Ex- 
position and under the classification provided for the 
installation, many branches of the mining industry, here- 
tofore incorporated in other departments, will be placed 
in their legitimate positions in the Mining Building, so 
that, when the exhibits shall have been properly collected, 
classified, and arranged, the department will be a com- 
prehensive and complete exposition of all the great 
mineral treasures of the earth, and the methods employed 
in their search, treatment, and use. 

An inspection of the classification of Department ‘‘ E” 
—Mines and Mining—gives some idea of the variety of 
the exhibits included. The raw materials and the 
natural products to be exhibited in the Mining Depart- 
ment will constitute the basis of every other exhibit made, 
except those of Agriculture and Horticulture. The 
groundwork of all the arts, sciences, and mechanical 
industries will be comprised within the walls of the 
structure dedicated to Mines, Mining, and Metallurgy. 
All of the precious metals, and minerals, precious 
stones, mineral fuel, building stones and marbles, clays 
and sands, salts and pigments, as well as the machinery, 
implements and appliances employed in their conversion 
to use will be fully represented. 

The subject of coal will be treated on very broad lines. 
It would be impossible to accept for exhibition purpases 
all the really meritorious specimens that can be secured 
in the United States for the purpose of demonstrating the 
resources of that country in this great fuel. The treat- 
ment must be comprehensive and the display based upon 
the distribution of the great coalfields that are so con- 
spicuous in the geology of the United States. The 
industry is of gigantic proportions, involving the invest- 
ment of many millions sterling, and the employment of 
hundreds of thousands of people. The display of coal at 
the Exposition will be qualitative rather than quantita- 
tive. The different varieties, produced at different 
localities, will be shown, together with the chemical 
analysis of each, and the results of tests determining 
their economic value and adaptability to various purposes. 
The coal resources of the different States will be shown 
by geological maps and drawings exhibiting the stratifica- 
tion, &c., wk oa render apparent the extent and 
accessibility of the vast number of coal beds and veins 
which underlie the entire continent. 

As regards iron, efforts will be made to have an ade- 
quate exhibit of that great branch of industry. Without 
considering the contributions that will be made to this 
division by foreign governments, the United States, 
which is now the first nation in the world in iron pro- 
duction, will provide a display of the greatest interest 
and benefit to the manufacturing world. The develop- 
ment of the iron resources of the Southern States within 
the past few years, no less than the attention which has 
been devoted to this particular industry in the west dur- 
ing the same period, gives a leading interest to this pro- 
duct. It is intended to arrange the exhibit with the 
fullest appreciation of the magnitude and importance of 
the iron industry, with ample data as to the location and 
extent of the greater deposits, the analyses of the ores, 
and statistics, not only based upon the operations of the 
past, but in a degree indicating the extent to which they 
may be carried on in the future. 

Every provision has been made for the installation of 
the ores of the precious metals and cabinets of specimens 
contributed by private individuals, associations, and 
technical and mining schools. These will be arranged 
with minute care as to detail. States, individuals, col- 
lectors, and colleges in the United States will undoubtedly 
vie with one another in their endeavour to establish the 
superiority of their respective collections, or to demon- 
strate the value of certain mineral districts or areas. 
Many ingenious devices and designs will be utilised by the 
several States, Territories, and countries to illustrate the 
magnitude of their auriferous and argentiferous deposits. 

he mechanical appliances of mining pans, cradles, and 
rockers, modern and complicated amalgamating, concen- 
trating, and smelting machinery. Crushers, centri- 
fugal quartz mills, stamps, rolls, jigs, frue vanners, 
concentrators, roasting and melting furnaces, reverbera- 
tory and matte furnaces, bullion cars and pots, crucibles 
and ladles—in short, the entire plant of milling, smelting, 
and refining works of different descriptions will be shown. 
It is intended to demonstrate the processes of extractin 
precious metals in the most thorough manner. Gold an 
silver bearing rock will be ed through the various 
stages until the pure metal is exposed. The mining 
machinery manufacturer will be given ample opportunity 
to display the excellencies and demonstrate the usefulness 
and economy of his machine, with the satisfaction of 
knowing that its merits will receive not only the inspec- 
tion of the world, but ultimately the judgment of a com- 
petent jury. 

Plans for, and the best methods of, equipping assay 
offices will be presented and illustrated. Melting and 





scorification furnaces, with muffles, cupels, &c., with 
melting pots and fluxes handy for the production of the 
assayer’s “‘button,” volumetric and other test methods, 
rolls, and small crushers for preparing test lots of ores, 
the most delicate instruments of precision—these and the 
associated appliances of metallurgy will be exposed for 
the edification and instruction of the visitor. 

Marbles, agates, jaspers, onyx, silicified wood, &c., 
will be offered for the inspection of the architect and 
decorator. Numerous machines and tools for channelling, 
sawing, lifting, turning, and — granites, sand- 
stone, marble, &c., will be collected for the purpose of 
demonstrating the facility with which great masses of 
stone are transformed into useful and ornamental objects 
and made suitable for the most skilled handicraft. 

Sands for the manufacture of glass, many coloured clays, 
and kaolin of All grades for the potter, brickmaker, porce- 
lain worker, &c., a. substances, whetstones, hones, 
and emeries, will be included. Asphaltic and cement 
mixtures and 4rtificial stones which are adapted for road- 
making, will be illustrated in all their multifarious uses. 

Adding to the colour effect and interest of the exhibit 
will be variegated heaps of nitrates, sulphates, borates, 
pigments of all kinds, ochres and vermilions, phosphates, 
coprolites, and every variety of mineral fertilisers. In 
another group graphite, with the methods by which it is 
transformed for use in the shape of lead pencils, crayons, 
lubricants, &c., will be exposed. 

Ingots, bars, and castings of white aluminium, with 
aluminium alloys, will be found in juxtaposition with pigs 
and bars of copper. Tin ores and block tin, sheet and 
bar zinc, ingots of nickel, specimens of bismuth, anti- 
mony, arsenic, and other minerals with their ores and 
alloys, will be systematically arranged. 

In the Mining Machinery Section will be shown every 
species of apparatus, simple and complex, employed in 
working a mine from the lowest level to the dump. 
Methods of timbering, ventilating, and lighting the 
various slopes, levels, and galleries will be shown by 
examples. Trams, hoists, and automatic dumps, engines 
for pumping, rock breakers, screens, grizzlies, and other 
sizing appliances will shown. Improved diamond 
drills, and contrivances for loading and unloading coal 
and ores and for their storage ; automatic stevedores for 
transferrence on the surface ; patent self-emptying cars ; 
wire ropeways with their outfits of buckets, &c., coal 
tips, steam shovels, belt conveyors, &c., will complete the 
methods by which the mining operations of the present 
age are conducted. 

For the purpose of practical study the historical divi- 
sion of mining and metallurgy will be provided. The 
literature, a models, &c., of the leading educational 
institutions of the United States will present to the 
student in this department at the Columbian Exposition, 
an opportunity of reviewing the entire subject of his- 
torical and statistical mining. Mining engineering will be 
adequately represented by surveys and plottings, by pro- 
jections of ge ig apnea and models, and by literature 
descriptive of the methods of running shafts, tunnels, 
censtruction of mine workings and the Bove on of ores. 


IX.—TuHer TRANSPORTATION BUILDING. 


The Transportation Building, designed by Messrs. Adler 
and Sullivan, of Chicago, is one of the group in the 
northern part of the grounds. It is simple in architec- 
tural treatment, although it is intended to make the detail 
rich and elaborate. The style is somewhat Romanesque, 
and good proportions and subtle relations of the several 
parts to each other, suggest the methods of composi- 
tion followed at the Ecole des Beaux Arts. Viewed 
from the lagoon, the cupola of the Transportation Build- 
ing will form an effective feature south-west of the 
quadrangle, while from the cupola itself, a fine beautiful 
effect of the entire Exposition will be seen. The main en- 
trance will consist of an immense singlearch enriched with 
bas-reliefs and mural: paintings; the entire feature will 
form a rich and beautiful yet quiet colour climax, for it 
will be treated entirely in gold leaf, and will be called the 
golden door. The remainder of the architectural compo- 
sition falls into a just relation of contrast with the highly 
wrought entrance, and is quiet, though very broad in 
treatment. It consists of a continuous arcade with 
subordinated colonnade and entablature. Numerous 
minor entrances are pierced in the walls, and with 
them are grouped terraces, seats, drinking fountains, and 
statues, The interior of the building is treated much 
after the manner of a Roman basilica, with broad 
nave and aisles. The roof is in three divisions; the 
middle one rising much higher than the others, and 
its walls are pierced to form a beautiful arcaded 
clerestory. The cupola, placed exactly in the centre of 
the building, and rising 165 ft. about the ground, will 
be reached by eight elevators which will form a part of 
the Transportation Exhibit, and at the same time be used 
as a conveyance of visitors. The main building will have 
a length of 960 ft. and be 256 ft. deep ; in addition to this 
there will be a series of annexes of one story buildings 
about 60 ft. wide. A complete system of railway tracks 
will be made in and about these buildings, and a transfer 
railway with tables 75 ft. long, will run the entire length 
of the structure for the purpose of handling the heavier 
class of exhibits. It is intended that almost every object 
which will illustrate the work of transportation, shall be 
pues within this building ; the contents will naturally 

ivide themselves into means of transportation by land 
and water, with an interesting but less important section 
devoted to aérostatics. It is desired to give to the col- 
lection a historic as well as a practical interest, and for 
this purpose examples of the earliest and crudest forms of 
transportation appliances are being sought for in all parts 
of the world. Marine transportation will have of necessity 
to be illustrated chiefly by models, and it is hoped that 
this country, which is so rich in this class of objects, will 
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be induced to contribute largely. The wealth of ship 
models recently collected at the Naval Exhibition showed 
how easy it would be for England to add a supreme 
interest to the marine section of the Transportation Build- 
ing, and how incomplete the exhibit will be without such 
co-operation. The English manufacturers of bicycles and 
— will probably find it highly profitable to exhibit 
in this section, since the demand for these means of loco- 
motion in the United States is very great and is con- 
stantly increasing, while the reputation of our own makers 
is far ahead of that of any foreign manufacturers. 
Locomotives, rolling stock and railway material, could, 
it would seem at first sight, not be exhibited with any 
view to commercial benefit, but considering the crowds 
of American visitors who come to England every 
year, it is not impossible that the interest and 
curiosity excited by the exhibition of standard English 
trains would divert the flow of travel to the lines of those 
companies which had been sufficiently enterprising to 
make such a display. If this should be done it would be 
advisable for railway companies to complete their exhibit 
by sending sections of permanent way, although the 
Chicago Executive wil] provide any possible facility for 
their convenience, In the building will also be exhibited 
railway ae apparatus, a refinement of railroad 
working not so fully ps | in the United States as it 
should be, and in this direction manufacturers of such 
appliances may find a profitable field. As far as possible 
all the exhibits will be arranged in groups relating to 
transportation in historical sequence, while preserving 
to a large extent a division by nations; in this way the 
interest of the collection will be largely increased without 
causing any inconvenience to the various foreign com- 
missions, 
X.—HOoRTICULTURAL BUILDING. 

Opposite the wooded island in the lagoon, will be 
erected the Horticultural Building, a great conservatory, 
1000 ft. in length, and 287 ft. in maximum width. The 
general features of this build 4 Pe to be a central dome, 
187 ft. in diameter and 113 ft. high. At each end is a 
large rectangular pavilion, and these wings are connected 
with the central rotunda by the main body of the build- 
ing, each side of which is divided into two courts, 88 ft. 
wide by 270 ft. long. Thecourts facing the wooded island 
are constructed entirely of iron and glass, and will be used 
for especially tender plants. The rear courts, while they 
will receive abundance of light, are not entirely glazed ; 
they will be specially adapted for fruit-growing exhibits, 
which may require a cool temperature. <A large section 
of the courts will be devoted exclusively to the exhibition 
of orange culture in California and Florida. The cen- 
tral dome will be chiefly given to palms, bamboos, tree 
ferns, cacti, eucalyptus, &c. Ten miles of 1}-in. pipe 
will be required to heat the dome alone, and astill greater 
length will be wanted for the high-temperature courts. 
The ground floor of each pavilion will be chiefly used for 
fruit exhibits, collections of seeds, and horticultural 
appliances. Broad galleries will run around these pavi- 
lions about 25 ft. above the ground. The greater part of 
this area will be used for cafés and restaurants, and as 
the architectural treatment of the buildings includes an 
exterior arcade running around three sides—this arcade 
being extended to the upper story in the pavilions—an 
additional amount of open-air space will thus be obtained, 
whence some of the most attractive views in the grounds 
will beseen. It is the intention of the chiefs of the hor- 
ticultural department to encourage the best possible dis- 
plays of all meritorious exhibits in the various groups of 
pomology, viticulture, floriculture, culinary vegetables, 
seeds, arboriculture, methods and appliances of horticul- 
ture, &c. As the available space is very limited, a careful 
selection will be made of the objects accepted. The 
classification of this department will embrace everything 
of professional interest to horticulturists, whether they 
are engaged on a large or a limited scale, and there can 
be little doubt but that the display will give us as great 
an impetus to the gardener’s art as did the similar but 
much more limited exhibit at the Centennial Exhibition 
of 1876. Already the applications for space in this con- 
servatory from the United States alone, would fill the 
building several times over, and a system of the most 
rigid selection is therefore necessary. From <Aus- 
tralia and New Zealand, from Latin America, and from 
China and Japan, applications are already arriving ; the 
most curious exhibits from the last-named country will be 
the dwarf fruit and other trees, over a century old and 
not more than 2 ft. high. Many of the States and terri- 
tories have arranged to make a complete herbarium of 
their flora, and wax models of all their fruits ; it is the 
intention of the chief of this department to make a great 
collective exhibit of these objects. 

IT think that there is every reason to suppose that ‘this 
section will receive very warm and practical support from 
English horticulturists. Not only is our pre-eminence 
in the art fully recognised in the United States, but the 
importation of plants is not saddled with the heavy 
taxation that applies to most other objects to that country; 
in fact, all plants intended for indoor cultivation, for the 
production of cut flowers, and for decorative purposes, are 
admitted free. In the same way many garden seeds are 
equally unencumbered, and, as will be seen from the fol- 
lowing list of exports for 1890, a very large trade is done 
in them by seed producers in this country : 


Untaxcd Exports. 
Value. 
£ 
Flower and other seeds ... 67,000 
Trees and plants ... ae 114,100 
Taxed Exports. 
Bulbs on hes Ste ay 73,730 
Garden and agricultural seeds... 60,400 
Plants, &c.... ees xe 934,990 





It will be within the remembrance of many persons 
who visited the Centennial Exhibition at Philadel ohia in 
1876, that the rhododendron displays made by British 
growers gained the wonder and admiration of millions of 
American visitors ; this exhibit laid the foundation for a 
large and constantly growing trade in this particular 
shrub, and I was recently informed by one of the chiefs of 
this department in Chicago—an eminent horticulturist— 
that, despite the advance that has been made in America 
in this branch of culture, we still maintain the lead that 
we had nearly twenty years ago. In 1876 there were less 
than a thousand nurserymen in the whole of the United 
States ; this number has been increased more than four- 
fold at the present time, and the trade in America 
with cut flowers and decorative plants is enormous. 
At the beginning of this year there were 4659 flori- 
culture establishments in the United States, with 
nearly 39,000,000 square feet of glass. The value 
of these establishments is about 8,000,000/. sterling, 
while the value of the plant sales during 1890 amounted 
to 2,500,000/. sterling, and that for cut flowers to nearly 
3,000,0007. With this very extensive business, with the 
acknowedged fact that we, as floriculturists, are far in 
advance of the United States, and with the very favour- 
able conditions that exist, there is every reason to suppose 
that in this department, at least, British exhibitors may 
go to Chicago without the least doubt as to the commer- 
cial success of their undertaking. 

Before dismissing the Horticultural Building it may be 
added that extensive grounds will surround it; that these 
grounds will be laid out in the most elaborate manner, 
and be adapted for flower displays which will also form 
exhibits. The art of carpet ding has been carried, 
according to our more sombre eastern ideas, to theatrical 
extravagance in the United States, and while one cannot 
but admire the ingenuity which tortures foliage plants 
and brilliant flowers into ‘“‘Gates Ajar,” terrestrial globes, 
canoes, sundials, and the like, the British landscape gar- 
deners will probably be content with admiration, and re- 
frain from imitating these curious triumphs of floral deco- 
ration. 

XI.—TuHEe Women’s Buitpine. 

For the first time in the history of international 
exhibitions a special building is to be devoted exclu- 
sively to the display of female art and industry. In 
order that this idea should be carried out thoroughly, it 
was decided a separate building should be set aside for 
the purpose, and that the pavilion itself should be the 
work of a lady architect. The building is in Italian 

naissance, and covers a rectangular space 200 ft. by 
400 ft. The interior of this building, which will have 
spacious galleries running around the four sides at a 
height of about 25 ft. above the ground, will be divided 
into a number of courts devoted to different sections of 
industry. Probably the most useful and interesting of 
these will be those relating to hospital work, rescue 
organisations, and the helping and care of children b 
systematic methods. The work of female painters will 
be for the most part shown in the Fine Arts Building, 
but it is the hope of the committee—consisting, it is 
needless to say, wholly of ladies—to have a large and 
valuable art display in a hall that has been arranged 
for that purpose in the building. Mrs. Potter Palmer, 
one of the most prominent women in Chicago, is 
the president of the committee; she appears to have 
organised this part of the Exhibition with much ability, 
and during her visit to Europe last summer she did ad- 
mirable work in exciting the attention and assistance of 
many public-spirited ladies in this country and on the 
Continent. It is therefore probable that influential com- 
mittees will be formed in various countries of Europe to 
co-operate with Mrs. Palmer, and that the display in 
this building at all events will be international in the 
widest sense of the word. 

I have recentlyjreceived from Mrs. Potter Palmer a 
somewhat detailed description of the women’s exhibit 
scheme, and I present an abstract of it here because the 
project is novel, and will undoubtedly be of high im- 
portance. The Board of Lady Managers is the first 
official body composed of women ever recognised in a 
grand international enterprise, or endowed with executive 
powers equal to those bestowed by the liberality of the 
National Commission ; it has also been given funds to 
execute these unprecedented powers thus bestowed. 

**The last session of Congress popreees for the use 
of the Women’s Board 36,000 dols. for the fiscal year, and 
will ungrudgingly give as much more as it may ask or 
need. yarn a vote of thanks to the President of the 
Board and its finance committee at an ensuing ve 
of the National Commission, cordially acknowled 
their efficient assistance in securing the whole World’s 
Fair appropriation from Congress. 

“The Directory—the local portion of the Exposition— 
having in charge the preparation of the site and erection 
of the buildings, led the way in splendid generosity to 
the Woman’s Board. It gave the Board first choice of a 
site, and a magnificent building costing 200,000 dols. 
Moreover, the Board was given absolute freedom in the 
control of this grand structure. Designs were invited 
from women architects, and the result awaited in some- 
what uncertain expectancy. Women were not known in 
this craft, and the President of the Board confessed an 
apprehensive sinking of the heart when summoned to 
assist the Chief of Construction in examining the plans 
submitted. There were thirteen of them; none were 
poor, whilst mest were excellent, and the principal diffi- 
culty was to decide which was the best. Three of the 
designs were awarded prizes, and then—after the award 
was made—the interesting fact was disclosed that all the 
plans were the work of young girls, ranging in age from 
twenty to twenty-two. Miss Sophia Hayden, of Boston, 
won the first prize, and was at once summoned to Chicago 
to perfect and elaborate the design. 





**So much for the exterior of the Women’s Building, 
which is more advanced in construction than any other of 
the Exposition structures, and which is now practically 
finished ; the interior and contents may now be referred 
to. Members of the Board have offered contributions to 
the building, in the form of native materials, in the 
name of their respective States. The first offer of the 
kind came from Washington, the youngest State in the 
Union—Mrs. Houghton, its lady manager, proffering a 

nite column. Montana asked permission to give the 
ast nail to be driven in the Women’s Building by the 
President of the Board, promising to make it of gold, 
silver, and copper, the richest metals of the State. Subse- 
quently the officers of the Board of Lady Managers invited 
contributions of native materials from the different 
States, such as fine woods, stone and marble. Fine woods 
will be profusely used ; proffers of them come from every 
direction, and there will be much fine carving, which will 
all be done by women, a condition necessary to gain ad- 
mission. The reception room will be wainscoted in light 
wood, and as the panels can be carved separately, 
the Board will furnish dimensions and also designs, if 
desired, to any one who wishes to carve a panel. There 
are also several fine surfaces for mural paintings, to be 
intrusted to artists of undoubted ability, and workers in 
metals will also find a fine field. In addition, every one, 
without discrimination, is invited to contribute whatever 
she may make, manufacture, or possess in rare, particu- 
larly beautiful, or artistic hangings; objects of this 
description will be returned at the close of the Exposi- 
tion. 

‘‘Any woman exhibiting particular fine work under 
the general classification, will probably be invited to send 
something of equal excellence to the Women’s Building. 
By this means, no woman need lose the privilege of 
appearing in the special exhibit of the Women’s Building 
ie exhibiting in the competitive departments of the 
main buildings. 

“Women are given, by the Act of Congress and the 
generosity of the National Commission, representation 
upon all juries of award, upon work produced in whole 
or in part by female labour, the representation to be in 
accordance with the proportion of woman’s work in each 
department of the classification. The Lady Managers 
realise that in the selection of these jurors lies a fair test 
of the fitness of women to be intrusted with an office of 
such consequence. It is fully aware that the critical eyes 
of the whole world are upon it; that to fail would be to 
set back the clock of time half a century for women, while 
to succeed opens for them a new area of civilisation. 
Accordingly, the Board will select its representatives 
with proportionate care and discrimination, searching 
the United States from the Atlantic to the Pacific, from 
Maine to Florida, for experts to place in nomination for 
appointment upon the different juries of awards. 

‘From its organisation the Board of Lady Managers 
has been working ceaselessly, untiringly, and with impor- 
tant visible results in every State and Territory in the 
Union. It has, moreover, been able to extend its influ- 
ence beyond the Continent, and to enlist in its cause many 
of the most powerful men and women of Europe. The 
French Government has voted to appoint women repre- 
sentatives to co-operate with the Board of Lady Managers, 
and their names will soon be announced. Dutch Guiana 
has already appointed wo women on her Commission. 
The prospect of recognition in France is excellent ; and 
there is little reason to doubt that it will be accorded in 
the majority of instances. The women of France and 
England, and indeed of Europe generally, evince a 
marked tendency to give their attention chiefly to a show- 
ing of philanthropic enterprises, leaving the industrial 
displays to men, who will have sufficient commercial in- 
centive, without other inducement, to make them. A 
similar inclination is observed in the work of the Board 
of the United States. The statistics gathered by its 
members in this energetic and unprecedentedly close 
scrutiny into women’s work, have fixed startled attention 
upon certain distressing facts which must assuredly lead 
to an amelioration of conditions, This was notably true 
of the Hungarian women working in American mines 
and of child Jabour in various portions of the Unitec 
States. Powerful labour organisations throughout the 
country were in communication with the Board during 
its recent session, concerning the suppression of child 
labour, the proportion of women’s work, &c. 

‘* Particular prominence will be given to exhibits of a 
domestic, sanitary, educational, and philanthropic de- 
scription, as representing the subjects in which women 
are most deeply aoe | and the fields in which they 
can make the most telling, impressive, and useful show- 
ing. The medical director of the Exposition has gene- 
rously ceded women physicians equal recognition with 
men upon his staff in the Exposition hospital. This 
potential fact may be particularly mentioned as indicating 
the substantial and permanent nature of the Board’s 
influence. The women’s building will also contain a 
model hospital fully equipped with physicians and 
trained nurses, and in connection with it will be the De- 
partment of Public Comfort for the treatment of cases of 
slight indisposition and accidents incident to great 
crowds. By the courtesy of the Director-General, the 
Board of Lady Managers will be permitted to establish 
branch rooms of the Department of Public Comfort in all 
the main buildings of the Exposition. Without in the 
least encroaching upon the prerogative of the general 
hospital, these branches of the Department of Public 
Comfort will greatly relieve the pressure upon it, and 
incalculably premote the general welfare. 

‘The preliminary work in most of the States tended 
chiefly to securing favourable legislation, towards in- 
fluencing a liberal appropriation, and official recognition 
of women upon the State Commission. Illinois has set a 
splendid example by placing 10 per cent. of her entire 
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appropriation of 800,000 dols. at the absolute disposal of 
a State Board composed of women. A large proportion 
of the twenty-eight States which have made World’s Fair 
appropriations and have appointed State Commissions, 
have given women representation in the same. In a 
number of States women have taken the initiative in 
rousing enthusiasm for the Exposition. In various sec- 
tions the lady managers have inaugurated a careful search 
for the native flora, thus giving valuable assistance tothe 
Chief of Horticulture in making a collection of the plants, 
fibrous, edible, and medicinal, indigenous to the United 
States, of a completeness never previously attempted, 
which will doubilies prove to be a marked feature of the 
Exposition, and of great permanent value to science. 

** A committee was appointed during the September 
meeting of the Board to formulate a general plan of State 
work, and to issue printed suggestions for general distri- 
bution. One of these pamphlets is now in circulation, 
and others will rapidly follow. Many helpful hints were 
mutually exchanged during the reading of the reports of 
State work at the last session of the Board, and much 
information pertaining to women’s pursuits disseminated. 
One member explained that the chief difficulty in the 
way of pore silk culture, an industry in which 
women are largely interested both industrially and finan- 
cially, was the imperfection of the reel; and that the 
best reels now in use were those of home manufacture 
made by rustic artisans under the direction of Italian 
women, whoare expert in the reeling of silk. Mention was 
also made of the inauguration of flower farming in South 
Carolina. This is a new industry in America, and similar 
in character to that of Southern France, the flowers bein 
used in the manufacture of extracts, perfumes, an 
pomades, and the growing of them promises to furnish a 
profitable, pleasant, and healthful occupation to women. 

‘* America has never made an exhibition at all com- 
mensurate with her unparalleled resources, her un- 
equalled extent, and the infinite variety of her climate 
and products. Perhaps it will not be asserting too much 
to say that the United States has never made a single or 
collective exhibit of which there was any sufficient reason 
to be proud. Nor have the women of the Union ever 
before been given any very considerable part in the 
making of a similar enterprise. Now that a progressive 
congress and a liberal national commission, and a gene- 
rous directory have placed almost unlimited power in the 
hands of American women, the Board of Lady Managers, 
representing every section of the country, are resolved to 
aid in rendering the World’s Columbian Exposition the 
— — achievement in the history of the Great 

tepublic, 

I have devoted so much space to this description of the 
women’s exhibit because it is authoritative, and shows 
how much in earnest the women of America are upon the 
subject. 

(To be continued.) 








A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 736.) 

A.D. 1772.—Mesmer (Friedrich Anton), an Austrian 
physician, who, upon taking his diploma at Vienna, in 
1766, had published a thesis ‘‘On the Influence of the 
Planets upon the Human Body,” begins his investigations 
as to the power of the magnet with the steel plates of 
Father Hell. The results proved so favourable that the 
latter soon published an account of them, but he incurred 
the displeasure of his friend by attributing the cures to 
the form of the plates. 

Mesmer, however, subsequently found out that the 
magret was incapable by itself of so acting upon the 
nerves as to produce the results obtained and that another 
principle was involved, but he did not give an explana- 
tion of it and managed to keep his process a secret for 
quite awhile. He had observed that nearly all sub- 
stances can be magnetised by the touch and he soon 
announced his abandonment of the use of the magnet 
and of electricity in his production of what became known 
as mesmerism. 

In 1779, he published his ‘‘ Mémoire sur la découverte 
du Magnétisme Animal,” in which he says: ‘‘I had 
maintained that the heavenly spheres possessed a direct 
power on all of the constituent principles of animated 
»odies, particularly on the nervous system, by the agency 
of an all-penetrating fluid. I determined this action by 
the intension and the remission of the properties of 
matter and organised bodies, such as gravity, cohesion, 
elasticity, irritability, and electricity. I supported this 
doctrine by various examples of periodical revolutions ; 
and I named that property of the animal matter, which 
renders it susceptible to the action of celestial and earthly 
bodies, animal magnetism. A /urther consideration of 
the subject led me to the conviction that there does exist 
in nature a universal principle, which, independently of 
ourselves, performs all that we vaguely attribute to nature 
or to art.” 

The whole theory and practice of mesmerism was, how- 
ever, openly rejected by one of Mesmer’s most capable 
pupils, Claude Louis Berthollet (1748-1822), a very dis- 
tinguished French chemical ype gor founder of the 
* Socicté Chemique d’Arcueil,” and who, in conjunction 


with Lavoisier (A.D, 1781), Guyton de Morveau (A.D. 1771) 
and Fourcray (A.D. 1801), planned the new philosophical 
nomenclature which has since proved of such service to 
chemical science. (See ‘La Grande Encycl.,” tome vi., 
p. 449; ‘‘Biog. Univerrelle,” tome iv., pages 141 and 149.) 

Mesmer gave all his manuscrips to 
Berlin, who published, in 1814, 


r. Wolfart, of 
‘Mesmerism .... as 





the General Curative of Mankind.” And it was one of 
Mesmer’s students, Le Marquis de Puysegur, who dis- 
covered magnetic somnambulism, an entirely new pheno- 
menon in animal magnetism. See the article ‘‘Somnam- 
bulism,” in the ‘*Encycl. Britannica,” as well as the 
numerous works therein quoted pansy» | to the above 
named subjects, notably Mesmer’s own “‘ Précis historique 
des Faits Relatifs au Magnétisme Animal, jusques en 
Avril, 1781.” 

A.D. 1772.—Henley (William T.), F.R.S., invents the 
quadrant electrometer, an apparatus with which the 
quantity of electricity accumulated in a jar or battery is 
measured through the amount of repulsion produced by 
the fluid upon a pith ball suspended from the centre of a 
graduated arc. It is most generally attached to the prime 
conductor to measure the state of action of the electrical 
machine. 

He is also the inventor of the universal discharger, for 
directing the charge of jars or batteries. °+ 

A.D. 1772.—-Cavendish (Henry), F.R.S., younger son 
of Lord Charles Cavendish, and a prominent English 
scientist, sometimes called ‘‘ the Newton of chemistry,” 
commences investigating the phenomena of electricity, 
in which he greatly distinguished himself, and the results 
of which were duly communicated to the ‘‘ Philosophical 
Transactions.”’ His papers contain the first distinct state- 
ment of the difference between common and animal elec- 
tricity and embrace twenty-seven mathematical proposi- 
tions upon the action of electric fluid. 

Cavendish made many very accurate experiments upon 
the relative conducting power of different substances. 
He found that electricity experiences as much: resistance 
in passing through a column of water 1 in. long as it does 
in passing through an iron wire of the same diameter 
400,000,000 in. long, whence he concludes that rain or dis- 
tilled water conducts 400,000,000 times worse than iron 
wire. He also finds that a solution of one part salt in 
one part of water conducts a hundred times better, and 
that a saturated solution of sea salt conducts 720 times 
better than fresh water. 

By means of the electric spark, he decomposes atmo- 
spheric air. He likewise successfully demonstrated the 
formation of nitric acid by exploding a combination of 
seven measures of oxygen with three of nitrogen. This 
he did on December 6, 1787, with the assistance of Mr. 
Gilpin, before the English Royal Society. 

e improved upon Priestley’s experiments by studyin 
and fully explaining the power of mer as a chemica 
agent. In one of his experiments he fired 500,000 mea- 
sures of hydrogen with about 24 times that quantity of 
atmospheric air, and having by this means obtained 
135 grains of pure water, he was led to the conclusion 
which Mr. Watt had previously maintained, that water 
is composed of two gases, viz., oxygen and hydrogen. 

He shows why no spark is given by the electrical fishes. 
The latter may contain sufficient electricity to givea 
shock without being able to make it traverse such a space 
of air as is necessary for the production of a spark, for 
the distance through which the spark flies is inversely (or 
rather in a greater proportion) as the square root of the 
number of jars in operation. 

For an account of his experiments anticipating Fara- 
day’s discovery of the specific inductive capacity of 
various substances, see chapter xi., pages 69 and 142, of 
Gordon’s ‘‘ Physical Treatise,” &c., London, 1883. See, 
likewise, J. Clerk-Maxwell’s ‘‘ Electrical Researches,” 
&c., Camb., 1879, pages 53 to 56, as well as references 
therein made, more particularly, at articles 355 to 366, 
376, 528, 526, also note No. 27, page 432; to ‘* Phil. 
Trans.,” vol. clxvii. (1877), page 599; and to Spark’s 
edition of ‘‘ Franklin’s Works,” vol. v., page 201. 

A.D. 1773.—Walsh (John), F.R.S., demonstrates the 
correctness of Dr. Bancroft’s opinion that the shock of 
the torpedo is of an electrical nature, resembling the dis- 
charge from a Leyden jar. In the letter announcing the 
fact, which he addressed to Franklin, then in London, he 
says: ‘* He who predicted and showed that electricity 
wings the formidable bolt of the atmosphere, will hear 
with attention that in the deep it speeds a humbler bolt 
silent and invisible ; he, who analysed the electric phial, 
will hear with pleasure that its laws prevail in animated 
phials; he who by reason became an electrician, will hear 
with reverence of an instructive electrician gifted at its 
birth with a wonderful apparatus, and with skill to 
use it.’ 

Mr. Walsh’sexperiments were made off Leghorn, in com- 
pany with Dr. Drummond, as stated in ‘* Philosophical 

‘ransactions,” 1775, page 1, and were confirmed by Johan 
Ingen-houz, as well as by the Italian naturalist, Lazaro 
Spallanzini. The last named found the shocks of the 
torpedo strongest when it lay upon glass, and that when 
the animal was dying the shocks were not given at 
intervals but resembled a continual battery of small 
shocks ; 316 of them having been felt in seven minutes. ®, 

63 See also ‘* Bulletin de l’Acad. de Méd.,” Paris, 1837, 
tome i., page 343, &c., and tome ii., page 370; Blavatsky, 
**Tsis Unveiled,” vol. i., page 172, &c. 

64 See Harris, “ Rud. Eisotricity,” 1853, page 93, and 
his “Frictional Electricity,” 1867, page 23; ‘‘ Phil. 
Trans.,” 1772, page 137, and 1774, page 133 ; ‘* Transac- 
tions of the Humane Society,” vol. 1., page 63. 

6 See Sturgeon’s ‘‘ Annals,” vol. vi., pages 137-173, 
&e.; Noad, ‘*‘Manual,” &c., pages 14-161; Harris, 
** Electricity,” pages 136, 140 ; Harris, ‘‘ Frictional Elec- 
tricity,” pages 23 and 45. 

6 See Leithead, ‘‘Electricity,” page 135; Gray, “‘ Ele- 
ments of Natural Philosophy,” 1850, page 323; ‘‘ Elec- 
trical Researches of Lord Cavendish,” 1879, pages 35, 36 
and 395-437 ; Fifth Dissertation of ‘*‘ Encyclopedia Bri- 
tannica ;” ‘* Phil. Trans.” for 1773, 1774, 1775, and 1776; 
** Chambers’ Encycl.,” 1868, vol. iii., page 821 ; ‘* Peoples’ 
Cyclopedia,” vol. i., page 628; Keempfer (A.D. 1702); also, 
**Sc. American Supplement,” No. 457, pages 7300, 7301. 





A.D. 1773.—Odier (Louis), a well-known Swiss physician, 
thus addresses a lady upoa the subject of an electric tele- 
— : ‘*T shall amuse you, perhaps, in telling you that 

have in my head certain experiments by which to enter 
into conversation with the Emperor of Mogolor of China, 
the English, the French, or any other people of Europe, 
in a way that, without inconveniencing yourself, you may 
intercommunicate all that you wish at a distance of 4000 
or 5000 1 es in less than half an hour. Will that 
suffice you for glory? There is nothing more real. What- 
ever be the course of those experiments they must neces- 
sarily lead to some grand discovery; but I have not the 
courage to undertake them this winter. What gave me 
the idea was a word which I heard spoken casually the 
other day at Sir John Pringle’s table, where I had the 
pleasure of dining with Franklin, Priestley, and other 
great geniuses.” 

See allusion to above, at Schwenter (A.D. 1600) and 
in the ‘‘ Report of Bristol meeting of the British Asso- 
ciation,” August 25, 1875; also, Chambers’ ‘‘ Papers for 
the People,” 1851, ‘‘ El. Com.,” page 6: Bertholon, 
** Elec, du —s Humain,” 1786, vol. i., page 357. 

A.D. 1773.—Hunter (John), a native of Scotland, ‘‘ by 
common consent of all his successors, the greatest man 
that ever practiced surgery,” gives, at page 481 of the 
‘© Phil. Trans.” for 1773, his observations on the anato- 
mical structure of the raia torpedo. 

The electricity of the animal, he found, is generated by 
organs on each side of the cranium and gills, somewhat 
resembling a galvanic pile, which consist wholly of per- 
pendicular columns reaching from the upper to the under 
surface of the bodv. Dr. Walsh gave him a fish about 
18in. long, 2 in. thick, and 20 in. broad, for examination, 
and Hunter found in each electrical organ as many as 
470 columns, but, in a very large fish, 44 ft. long and 
weighing 73 lb., the number was 1182 in each organ. 

e remarks that their is no part of any animal with 
which he is acquainted, however strong and constant its 
natural action, which has so great a proportion of nerves; 
and he hence concludes that, if it be probable that these 
nerves are not necessary for the a ses of sensation or 
action, they are subservient to the formation, collection, 
or management of the electric fluid, ®” 

A.D. 1774.—Lesage (Georges Louis, a Frenchman living 
at Geneva, Switzerland) makes in that city the first real 
one to avail of frictional electricity for the transmis- 
sion of signals between two distant points. (See C. M., 
A.D. 1753). His apparatus consists of twenty-four metallic 
wires insulated from each other and communicating with 
separate electrometers formed of small balls of elder held 
ed threads and marked with the letters of the alphabet. 

henever the electric current was transmitted, the balls 
diverged and indicated the desired letter. 

Lesage, was not, however, satisfied with a telegraph 
upon so small a scale, as to be utilised only in one build- 
ing, and, on June 22, 1782, he addressed Mr. Pierre Pro- 
vost at Geneva on the subject of ‘‘a ready and swift 
method of correspondence between two distant places 
by means of electricity.” This, he says, had occurred to 
him thirty or thirty-five years before, and had been “‘ then 
reduced toa simple system, far more practicable than 
the form with which the new inventor has endowed it.” 
His idea was to employ a subterranean tube of glazed 
earthenware, divided at every fathom’s length by parti- 
tions with twenty-four separate openings intended to 
hold apart that number of wires. The extremities of the 
wires, as he ———- it, are ‘arranged horizontally, like 
the keys of a harpsichord, each wire having suspended 
above it a letter of the alphabet, while immediately 
underneath, upon a table, are pieces of gold leaf, or other 
bodies that can be as easily attracted; and are at the 
same time easily visible.” Upon touching one end of any 
wire with an excited glass tube, its other extremity would 
cause the little gold leaf to play under a certain letter 
which would form part of the intended message. ® 

A.D. 1774.—Wales (William), English mathematician 
and the astronomer of Captain Cook during the expedi- 
tions of 1772, 1773, and 1774, is the first to make scientific 
observations relative to the local attraction of a ship upon 
mariners’ compasses. While on the way from England 
to the Cape, and during the passage through the English 
Channel, he found differences of as much as 19 deg. to 
25 deg. in the azimuth compass. 


(Zo be continued.) 





Sovutu AusTRALIA.—The gates of South Australia, 
exclusive of the Northern Territory, seamen, and abori- 
gines, is returned at 310,426. Compared with the aggre- 
gate number at the time of the previous census, this shows 
an increase of 37,550, or 13.76 per cent. Including 
the Northern Territory and shipping the figures reach a 
total of 320,421, as against 279,865 in 1881. In other 
words, the people within South Australian limits, in- 
cluding those within the Northern Territory and those 
engaged in shipping, have increased within the past 
decade to the'extent of 40,566, giving a percentage of 
14.5. The male population has increased 11.55 per cent.. 
and the female 17.87 per cent. The population of 
Greater Adelaide, that is, of the city and suburbs within 
a radius of 10 miles of the General Post Office, is re- 
turned at 133,252, being an increase of 29,310. 








67 See Leithead, ‘‘ Electricity,” chap. xii.; ‘Sc. Am. 
= a No. 457, pages 7300-7302, also the encyclo- 
peedias. 

68 See Abbé Moigno, “ Traité,” &c., page 59; Ed. 
Highton, ‘The Electric Telegraph,” "1852, page 38 ; 
** Journal des Savants,” September, 1782, rage 637; 
Pierre Prévost, ‘* Notice,” &c., 1805, pages 176-177. 

69 See a.p. 1684, also Wales and Bayly’s ‘Observa- 
tions on Cook’s Voyages,” page 49. 
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Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


17,838. W. Fraser, Birmingham. Furnaces. [8d. 
9 Figs.) November 6, 1890.—This invention relates to a peculiar 
form of grate which feeds the fuel forward and carries the clinker 
backward by one movement. The grate c revolves, its shell con- 
stitu'ing aright-hand screw. c! isa left-hand screwed tube running 
from end to end of thegrate c, and c2 is another left-hand screwed 
tube running from endtoend. The grate ¢ revolves upon two 
bearings d', d2, and is supported by a bracket d. Two rings 
e, e' provided with packing glands and inner water grooves re- 
spectively supply the grate with water, and convey it from the 
grate to the boiler. The grate is revolved by means of a toothed 
wheel f, which gears with a wormwheel f'; 2 is a spindle for 
driving same, f? is the driving pulley, and /* is the driving strap. 
e2 and ¢® are packing glands for the supply and delivery pipes. 


Tig 1 Fig. 2 
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An outside casing g is attached to and secured to the bracket d. 
Curved rings h, h1, h?, and h3 revolve along with the grate inside 
the casing g, and force the fuel into the furnace a’ as it falls from 
the hoppers 6 by its own weight into the casing g. The screwed 
part c works the fuel forward, keeping it always on the move. The 
clinker accumulates at the end of the grate c untilhigh enough to 
fall into the inner tubec!, when it is worked backwards by means 
of the inside screws on c!, where it can be allowed to accumulate 
until theinside screw is nearly full by having the outside end fitted 
with a cap to prevent the rubbish from falling out until the 
clinker is cold and the heat extracted from the same. Air can 
either be distributed through the space c3 between the shells c! 
and c? or discharged through apertures in the end of the grate. 
(Accepted November 11, 1891). 


5857. J. Wood, Burnley, Lancs. Steam Engines. 
(8d. 3 Figs.) April 6, 1891.—This invention relates to condens- 
ing engines of the overhead beam construction, and consists of 
an arrangement of two or more high, and one low-pressure cy- 
linders, through which steam is worked successively. The high- 
pressure cylinder A is located in front of the low-pressure 
cylinder C, whilst the other high-pressure cylinder B occupies 
aposition between the centre of oscillation of the main beam D, 
and the point of attachment of the connecting-rod E. The piston 
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of each cylinder is attached to the main beam, the end of which 
is lengthened to allow the piston of the cylinder A to be attached 
to this part of the beam. Steam is first admitted into the high- 
pressure cylinder A through the pipe F, from which cylinder the 
steam, after expansion, is discharged through pipe G into the high- 
pressure cylinder B , where it is again expanded and discharged 
therefrom along pipe H to the low-pressure cylinder C, where it 
is condensed. (Accepted November 18, 1891). 


ELECTRICAL APPARATUS. 


17,863. M. P. Hardt, London. Portable Electric 
Lamps. (8d. 5 Figs.) November 6, 1890.—A wooden box A 
contains and supports the principal parts of the apparatus. 
Three accumulator cells B are hermetically closed on all sides, 
except at the top, where they are covered with a plate made of a 
plastic compound containing three circular openings b, one 
for each cell. The lid C of the box is attached to it on one side 
by an ordinary hinge joint, and on the opposite side by a lock or 
asunken screw. The box is provided with a reversible holder E. 
An electric glow lamp D is mounted on the lid C. The openings 
b are closed by hemispherical plugs f made of india-rubber, which 


are fixed to the underside of a metal plate F, attached to the lid C 
by springs f, 1, so that on the lid C being closed, the plugs f 
close their respective openings b, and are held down with the 
desired pressure. This pressure must be sufficient to prevent the 
escape of liquid from the cells in whatever position the lamp may 
be held, and to provide that, in case the pressure of the gases 
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developed in the cells should exceed an allowable limit, the 
springs will yield and allow the plugs to open, so as to act as 
safety valves, which allow the gases to escape until the pressure 
of the gases has fallen to its normal limit. The springs are coiled 
around a pair of bolts which are attached to the lid C, and guide 
the plate F in astraight line. (Accepted November 11, 1891). 


20,896. A. Gay and R. Hammond, London. Regu- 
lating Electric Currents or Electric Potential. 
{lld. 7 Figs.) December 22, 1890.—The apparatus comprises a 
resistance that forms part of the circuit; a contact arm capable 
of cutting out or putting in circuit more or less of the resistance ; 
two electro-magnetic devices for actuating the regulator arm ia 
opposite directions ; and a relay adapted to bring one or other of 
these devices into action, the relay being operated by a third 
electro-magnetic device, the winding of which is arranged either 
in parallel or in series with the electric generator, according as 
the apparatus is intended to maintain a constant potential or a 
constant current. According to one construction the resistance 
is made as a series of coils § connected to contact blocks 18, and 
the regulator arm 9 is fixed to a spindle 19, that is electrically con- 
nected to one end of the set of resistance coils 8 and carries two 
curved pieces of iron 6a, 7a that serve as movable cores to two 
solenoids 6, 7. One end of each of these solenoids is connected to 
one of the two points, between which a constant current or poten- 
tial is to be maintained, and the other ends of the solenoids are 
each connected to one of two mercury cups 5 or fa, The relay 
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comprises a pivoted bar 4 in electrical connection with the other 
of the two points, and having bent ends adapted to enter one or 
other of the mercury cups 5 or 5a, when the bar is inclined in one 
direction or the other, and to then complete the circuit of that 
solenoid, the one end of which is in connection with the mercury 
cup entered by the lowermost of the bent ends. To the bar is 
fixed a piece of iron 3, which is bent to form part of a ring the 
centre of which is at the centre of motion of the bar, and which 
serves as acore to a fixed solenoid 2, the winding of which is in 
parallel or in series with the generator. The pivoted bar is pro- 
vided with an adjustable weight 14, whereby it can be caused to 
assume a horizontal position when the current strength or poten- 
tial is at the desired normal ; in this position it breaks the circuit 
of each of the solenoids that operate the regulator arm. A stop 
27, operated in one direction by a movable solenoid core 29 and in 
the other by a spring 31, serves, by being brought into the path 
of a spring arm 26o0n a spindle 24 geared to the spindle 19, to 
bring the arm 9 to rest after it has been moved to cut out or put 
in resistance. The spindle 24 may be provided with a fan 25 to 
retard its motion (Accepted November 11, 1891). 

40. G. Hookham, Birmingham. Eletricity Meters. 
{8d. 6 Figs.) January 1, 1891.—This invention relates to meters 
of the kind described in Letters Patent Specification No. 4225 
of 1887. A rotating copper disc a is immersed in mercury 


faa 
BH 
































$2. 
b in a circular trough c. The spindle d of the disc a turns 


upon centres ate, cl. A case contains a permanent compound 
magnet, one of the pole-pieces of which is immersed in the 





situated underneath the trough @. The pole-piece dipping in 
the mercury is insulated. The part of the disc a, situated between 
the pole-pieces f‘ is in a powerful magnetic field. Both faces of 
the disc a are varnished, excepting the part inclosed by a small 
circle h around the centre, and the edge of the disc, which parts 
are amalgamated for the purpose of insuring perfect metallic 
continuity for the passage of the currents. g,g are the conduct- 
ing wires. Thecurrent passes mainly through that part of the 
disc a situated between the pole-piecesf!, f'. The electric cur- 
rent to be measured being passed through the instrument by the 
conductors g, g, the disc @ commences to rotate, the permanent 
rate of rotation of the disc being directly proportional to the 
strength of the current, neglecting frictional error. The motion 
of the disc is transmitted through the wormwheel i on the spindle 
d to an ordinary indicating apparatus. When electro-magnets 
are used the fluid friction error is compensated for by compound 
winding the magnets, and in the case of permanent magnets by 
winding series turns on a bar of iron, partially short-circuiting 
the magnets. (Accepted November 11, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


T. Sharp, Manchester. Rolling Tapered 

[8d. 5 Figs.) January 7, 1891.—The bars and plates 
are rolled between a pair of rolls, the lower roll C being driven 
and the upper roll A adjustable to suit various thicknesses of 
plates and bars. The driven roll C is operated by a pair of reci- 
procating racks E engaging with pinions D fixed upon the opposite 
end of the roll. During the reciprocation of the racks the driven 
roll is lifted and lowered so as to gradually approach to or recede 
from the adjustable roll as may be required by the longitudinal 
section of the bar to be rolled. Templates H are arranged below 
the racks E, and between the racks and the rack carriers G in the 
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case of straight tapers, so that the pitch line of the rack is in- 
clined. The teeth of the rack and pinion are in this case con- 
structed to ‘‘ bottom” each other, so that during the stroke of 
the rack the roll driven thereby is gradually raised or lowered 
according to the direction of the stroke. The rack carrier G slides 
upon bearingsI. The rolls are driven through the racks and 
pinions, and the connecting-rod J from the crank-pin K, which is 
adjustable at a greater or less distanee from the centre of a wheel 
L, which is driven by a belt passing around the fast and loose 
pulleys M through the pinion N gearing with the wheel L. (Ac- 
cepted November 11, 1891). 


16,940. H. J. Allison, London. (Flastic Nut Company, 
Mi'waukee, Wis., U.S.A.) Manufacture of Nuts, [1ld. 
14 Figs.) October 6, 1891.—The nuts are made by cutting off 
a section of a hot metal bar, forcing the same around a man- 
drel within a die forming a ring, and then pressing the ring into 
the shape of a nut around another mandrel within a die. The 
bed-plate B of a machine for effecting this method has a recess 
BI, the side walls of which are fanned with grooves), b to receive 
ribs c on the sides of a yoke C, which moves within the recess, the 
latter extending through the bottom of the bed-plate. Through 
the bottom opening there project extensions c!, c2 connected to- 
gether by a tie-rod c3, the front and rear portions of the yoke C 
being united by an arch C}, Plates c4 are secured by bolts c® to 
the bed-plate B so as to project over and confine the yoke ribs c, 
forming the upper walls of the grooves b, b. A shaft D is located 





























beneath the arch C! and carries a gear wheel E at one end and at 
the other a cam wheel F, and has keyed to it, beneath the arch C’, 
a ee | cam D! and a retracting cam D2. The cam wheel F is 
provided with a groove which is straight from g' to g?, inclines 
inward from g? tog*, and inclines outward from g? tog’. This 
cam groove receives a roller g on the end of an arm G keyed to a 
rock shaft H. A pusher arm I is keyed to the rock shaft H and 
to the upper end of this arm I there is loosely pivoted the pusher 
rod I. Mo the front end of the rock shaft H, there is keyed an 
arm J to which is pivoted a pitman J!, the other end of which is 
ivoted toa wrist pin *, which extends through a pawl arm K 
oose on the shaft L and carries a paw! k!, held in place by gravity 
against a ratchet L! secured to the shaft L. A stationary paw] L2 
secured to the end of the bed-plate B also engages with the ratchet 
L!, and is held in place by a spring k*. (Accepted November 11, 


1891). 
GAS ENGINES. 


18,161. R. C. Sayer, Bristol. Gaseous Pressure 
Speenees for Producing Continuous Motion. [1s. 
1d. 24 Figs.) November 11, 1890,—This invention relates to the 
production of rotary and rectilinear motion by a poor gas ex- 
ploded by richer gases; the heat of such explosions generating 
steam or expanding compressed air, or its own compressed 
poor gas to assist the engine, For producing rotary motion a 
drum A is mounted upon a hollow axle B; it carries peripheral 
half-cylindera C, which radiate from the centre of the drum 
A and are thrust out by springs and centrifugal force under the 





mercury 6 immediately above the disc a, and the other is 





control of the motive power. The drum forms a reservoir for 
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gases which are led away through the shaft B. On the outside of 
A, @ number of fixed half-cylinders D are grouped, being connected 
together by means of a belt E. The half-cylinders D are supplied 
with gas under pressure by pipes F, which is ignited, other gases 
entering by pipes G. A valve H admits A to the half-cylinders D 
when at atmospheric pressure. Poor gas is first admitted and the 
richer gas is then admitted at a higher pressure and explodes the 
poor gas on their union, the force being taken up by the sides of 





D and transferred to those of C, thus causing A to rotate. The 
exhaust takes place through the pipes Qand R. The half-cylinders 
D are jacketed and the space filled with water heated by the ex- 
haust from R, the resulting steam being admitted to the half-cy- 
linders D through the pipes U2. When compressed air assists the 
engine it is similarly expanded in the jackets. The poor gas 
before reaching the half-cylinders D, may likewise be expanded in 
the jackets. (Accepted November 11, 1891). 


17,364. M. Evers, Leeds. Gas Motor Engines. [8d. 
8 Figs.] October 12, 1891.—This invention relates to the construc- 
tion of an automatic admission valve for controlling the supply of 
gas and air and for mixing thesame. The cylinder A is suspended 
by its upper flange on two projections B, B. A pinion C is fixed 
on the crankshaft within the frame, and a spurwheel D in gear 
therewith is carried ona stud pin E fixedin the frame, On the 
boss of the spurwheel D isacam F. G is the admission valve, H 
the exit valve, I the gas inlet pipe, and J the exhaust pipe. The 
exit valve link M is held against its actuating cam F by a spring N. 
When the link M is depressed by the cam F, the transverse lever 
O, which is carried by a stud pin P fixed to the frame, opens the 





gas valve located at Q, when required, engaging or disengaging 
with the gas valve spindle R, according to the varying speed of 
the engine by means of the bell-crank lever S. When the engine 
piston commences its outward stroke a partial vacuum is formed 
in the cylinder. The atmospheric pressure through the air holes 
X, and the gas pressure through the gas holes W, conjointly raise 
the valve G from its seat and pass from under the valve and a 
deflecting plate arranged above it into the cylinder. When the 
piston has reached the end of its outward stroke the valve G at 
once closes and is held to its seat during the next inward and 
outward strokes of piston by the compression and explosion. For 
the second instroke the exit valve H is opened for the discharge 
of spent gases. (Accepted November 18, 1891). 


GUNS, &c. 


20,983. M. H. Hurrell, Dartmouth. Electrically 
Controlled Torpedoes. (11d. 11 Figs.) December 23, 1890.— 
These torpedoes are propelled by motors contained within them 
and driven by compressed air and are made to steer a straight 
course by means of a gyroscope within the torpedo, which controls 
the rudder. Upon the axis of the wheel c of the gyroscope are 
two fusees upon which are wound thin wires which serve to put 
the wheel in motion at the start, the speed being afterwards main- 
tained by electromotors. Until the run has commenced the 
gyroscope is held at rest by jaws d mounted on springs d!. The 
jaws @ release the gyroscope upon the withdrawal of a fork ec. 
The armatures c® of the electromotors are mounted on the axis of 
the wheel c, the field-magnets being mounted upon the inner ring 
frame b. Current is supplied to these motors by a battery con- 
tained in the torpedo. The rings a and b are periodically replaced 
in their original position by means of a slide f moved to and fro 
in a fore-and-aft direction by a piston working in an air cylinder ; 
clockwork closing the circuit of an electro-magnet which moves 
the valve of the air cylinder. The slide has horns f1 which come 
in contact with rollers a2 upon the ring a, which they embrace 
and lead the ring @ back to its fore-cnd-aft position. Uther horns 
f2 then come against rollers 4 carried upon stems projecting from 
the ring », which is then turned until the axis of the wheel ¢ is 
again horizontal. The rudder is connected with a piston con- 
tained in a cylinder to whichair is admitted on one side or the 
other according as the helm is to be put to port or starboard. The 





air is supplied through a valve connected to the cores of two 
solenoids. On a current being passed through either of these 
solenoids the valve is moved in one direction or the other. The 
valve is returned to the central position by a spring when the 
current ceases. The air thus admitted leaks out of the cylinder. 
The coils of the solenoids are cc ted through a battery witha 











metallic contact table g which is moved as required by means of 
continuous currents sent through the cable and the coils of a 
polarised relay. The starting and stopping of the torpedo is 
effected by means of another relay brought into operation by 
rapidly alternating currents sent through the same cable. (Ac- 
cepted November 11, 1891). 


17,555. H. H. Lake, Lake, London. (Actien-Gesell- 
schaft Grusonwerk, Magdeburg.) Quick-Firing Guns, [6d. 
6 Figs.) October 14, 1891.—On the axis c' of a hand lever C is 
fixed acrank a, the pin b of which engages with an inclined 
groove c formed in the side of the breech-block B. A groove d is 
formed in the _—— side of the breech-block and a screw pin e 
is fixed in the wall of the reinforce so that it projects into the 
groove d. For cocking the firing pin on a shaft / is fixed a lever 
g, the upper end of ' which engages in a slot formed in the firing 
pin. Ontheend of the shaft A is a crank lever 7, the pin k of 
which engages with an inclined groove J in the reinforce wall, 
During the downward movement of the breech-block, the pin k 
slides in the groove l and the shaft h is caused to turn slightly 
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and the finger caused to fully cock the firing pin; when the 
trigger bolt m engages with the pin and holds it ready for firing. 
The trigger consists of a bell-crank lever », one arm of which 
engages with’an opening in the trigger bolt m and has rigidly fixed 
to it a plate spring n! arranged to force the trigger bolt m 
upwards and act on a tail-piece g! of the finger g so as to force the 
finger forward when the firing pin is cocked. For the purpose of 
slightly moving back the pin before the breech-block is displaced 
a part of the groove c is made concentric with the axis cl, so that 
a small amount of rotary motion of the axis takes place without 
moving the breech-block, and a projecting piece a' is formed on 
the boss of the crank a and so arranged as to engage with the pin 
o' of a crank lever o fixed on the axish. (Accepted November 18, 


1891). 
MINING AND METALLURGY. 
18,918. J.Ashworth, Stanley, Derbyshire. Miners’ 
Safety Lamps, ([8d. 2 Figs.) November 21, 1890.—The 
hood A is cylindrical with a dome-shaped top B covered witha 


baffle plate C. In the top B there is formed a central hole } 
through which the products of combustion pass, and escape around 
the sides of the baffle plate C. The sides of the hood A are also 





formed with air holes bl, the entering air keeping the top cool and 
passing to the air tubes D leading to the burner. Inside the hood 
Ais the conical chimney a, which protects the gauze and also 
directs the heated products to the hole } and the inflowing air 
from the holes 5! to the air tubes D. Atthe base of the gauze E 
is pawe a metal chimney F, which preserves the top of the glass 
G from contact with a flame of gas burning within the lamp, and 
from being cracked thereby. By movinga sliding tube H, which 
surrounds the wick tube H', the height of the flame can be regu- 
lated. The inner tube h, which admits air to the flame, stands up 
above the level of the outer tube and within it is a small sliding 
tube Al, which isconnected to the outer sliding tube H by a bar 
kM, Around the burner is a guard J which is provided with air 
holes j.. The screw ring K, which holds the glass in place, has a 
cone L extending above and around the burner, and provided 
with holes /to ventilate the space between it andthe glass. In a 
lamp adapted to burn spirit an open-ended tube M is placed in 
the reservoir to draw off any gas or vapour that may be generated. 
(Accepted November 11, 1891.) 


MISCELLANEOUS. 


17,840. H. J. Allison, London. (C.J. Hall, San Fran- 
cisco, Ca., U.S.A.) Hydraulic Elevators, [1ld. 12 Figs.] 
November 6, 1890.—The ram 1 is provided with a platform 2, on 
which is a cage. Water under pressure enters through the pipe 
4 and passes under the valve 11, and thence through the pipe 5 
into the cylinder 3. When the valve 11 is lowered, the water 
escapes through the same pipe 5, and up through the centre of the 
valve 11 to the chamber 27 and the waste pipe 6. The valve 11 is 
formed in two parts 12 and 12, held together and operated by the 
stem 14, which is screwed in aboss 15. The part of the valve is 
held by the stem 14 passing loosely through the boss 16, and re- 
ceiving anut 17, Thestem 14 passes through a gland 18, and is 
fastened to a rack 17, operated by a pinion 20 and cord wheel 21, 
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The cord 22 passes over pulleys 23 and 24, so that the valve 11 
may be operated from the platform. If the valve is raised com- 
munication is opened between chambers 25 and 26, and the water 
flows freely from the pipe 4, through the pipe 5 into the cylinder 
3, and raises the ram 1, In lowering the ram 1 the valve 11 is 
depressed until the weer end passes into the chamber 27, then 
the water in the cylinder 3 and pipe 5 flows freely through the 
valve into the chamber 27, and escapes by the waste pipe 6. The 
ram 1 isstopped on either the upward or downward stroke by 
moving the valve 11 to its central position, and closing the cham- 
ber 25. To cause a gradual flow of water at starting and stopping, 
curved notches 32 and 33 are formed in the ends of the valve 11, 
so that the flow of water and the movement of the ram 1 will be 
without shock. (Accepted November 11, 1891). 


229. H. Talbot, Saltley, Warwickshire. Manu- 
facture of Steel and Iron Wire. (8d. 4 Figs.) January 
6, 1891.— According to this invention the wire, before one of the 
various drawing down processes, is heated by being passed 
through a heated tube in a muffle, the tube containing either a 
mixture of powdered sand, lime, and fireclay in about equal pro- 
portions, or either or any two of the ingredients alone. The tube 
containing the mixture through which the wire passes is arranged 
horizontally in the muffle and the powdered substance is fed into 
the tube through openings therein by means of pipes communi- 
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cating with the openings from the outside of the muffle. The 
wire is drawn through the heated tube by an ordinary revolving 
swift placed a short distance in front of the muffle. Instead of a 
single tube there may be several tubes in the muffle so as to act 
upon several lengths of wire at the same time. Al, A, A3, A4 
are four lengths of tubes open at each end and running the 
whole length of the muffle. In the upper side of each tube there 
are inlets 6 into which the pipes c pass through the top of the 
muffle. At the top of each of these pipes c is a hopper d contain- 
ing the powdered substance which is used in the tubes. (Accepted 
November 11, 1891), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of EN sINEERING, 35 and 36, Bedford- 
street, Strand, 


THE END OF THE FIFTY-SECOND VOLUME. 
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GOLD MEDAL, PARIS EXHIBITION, 1889. 


Francis and Co. Ltd, 
manufacturers of 


Portland Cement, 
lied to Government, Met. Board of Works, and 
ht House, Sold under celebrated Nine 
pags 1810. Medals: London, 1851 ; 


Paris, 1878; — 1888; 
London, 1884 ; Gold Medal, Paris, 1889 
Vauxhall, London, 8.E. Telephone, 4620. 9236 


Rrsby Portland Cement 
Portland Cenent 


Of the Greatest Strength and Best ity. Roman 
and Lias Cement. poof come — io Lime, Ground 


ound. 
RUGBY, WARWICKSHIRE. 
Works: Nuw Bruton AND NEWBOLD. 8878 


ortland Cement of the Best 

Quality, manufactured by F. 0. ee a 
9, St. Mildred’s Court, Poultry, E.O., and Faloon 
Cement Works, Rainham, Kent. 


Woe cg, ean and Rereon 


88, Queen Victoria Street, og en E.0. 8888 
“MIDGET” ARC LAMP. 
Prices on application. See Advert., page 18. 


(romp pton and Co., Limited, 
ELECTRIO LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.0. 6812 
See Advertisement last week, page 52. 


J ohnson & Phillips, aa 
and ELEOTRIO LIGHT ENGIN: 
14, Union Court, Old Broad Stree _ Works and 
Wharf at Charlton, 
Makers of Machinery gos for com pits ente of 
Oable Factories ‘andi Steamers. t ig Appa 
ratus of all kinds. ‘‘ Brockie spell” are po Lamp. 
ALL TYPES 
ae POWERS. 


Appleby’ s Cranes, 


For prices and details apply to 
APPLEBY BROS., Wausrooz, Lonpon, E.O. 
Telegrams: ‘ wright, London.” 9195 


in and Sheet Metal Stamping 


MACHINERY. 
E. W. BLISS CO. Lrp. 8587 
Agency: 54, Oup Broap STREET, « «LONDON, -E.0: 
See Displayed Advertisement last week, page 6. 


As supp 
Eddystone 


Elms Brand. 
Philadelphia, 























Y arrow & ~Ce., London, 


vente” ~ a aa EERS, 


— STEAMERS 1 ke ae up to 30 miles 
an hour. 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples 
for all parts of the world. 8759 


Multitubular Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. 4749 


aunch, Yacht, or Tug Machi- 


iz High Pree. Compound, or Triple Ex- 
pansion ; also Hulls and Machinery supplied complete. 


Splendid Illustrated Catalogue, price 3s. 8551 


VOSPER & OO., Engineers, &c., Broad St., Portsmouth. 
For “* Dolphin” Donkey Pump Ad., see p. 64, Dec. 11. 


orrestt & Son, wrvensor 
AND LONDON, 

SHIP, YACHT, LAUNCH, BOAT BUILDERS, and 
ENGINEERS. 

See Advertisement, page 24. 9089 


Redpath & Paris, Limehouse, 


London, E. Launch os Tea high-pressure, 
compound, or triple-expansion. Sole Makers of Thom- 
son’s Patent Circulators, the only successful apparatus 
for securing a perfect diffusion of heat in steam —_ 


Priltration of the Largest 


Quantities of Muddy Water for Water Works, 
Manufacturing, &., &c. Ask for List No. 73. 

















Pulsometer Engineering Co. L”- 


Nuovs Extms Iron Worss, LONDON, 8.W. 8861 
WHOLESALE AND EXPORT ONLY. 
Poole and White, Limited, 

ELECTRICAL & MECHANICAL ENGINEERS, 


_ MANUFACTURERS & SUPPLIERS, 8756 
58 & 59, BREAD STREET, LONDON, E.C. 








G team Cranes to Lift: from 


1 to 100 fame, Oe Hand a ae Boilers, &c. 


Rugineots. "Grenebuilders and Boilermakers, 
i Motherwell, near Glasgow. 8871 


| ocomotive Tank Engines 
designed and agree gn b 
MANNING, WARDLE, AND OOMPANY, 
md. Engine Works, Leeds. 
ustrated Advertisement, page 59. 


lish, 


Hurter and En 


ENGINEERS AND MILLWRI 
IRON AND BRASS FOUNDERS, BOW. LO 
DREDGING pre oe 


DISTILLERY oi BREWERY PLANT. 


FLOUR AND RICE MILLS. 

bate AND Gas VALVES, ORANES, 
GATES, &,. PUMPING MAOHINERY. 

HUNTERS i FLOATING ORANE FOR 


STEAM. LAUNGH MAOHINERY. 4955 


Boller Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office : 112, Fenchurch Street, E.0. 8824 


[tubes and Jrittings. 


~) oseph Aira 


WROUGHT-IRON AND STEEL TUBE WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 83854 
Lonpon Orrices :—46, QuEEN VICTORIA STREET. 


[= and Steel Boiler Tubes, 


TELEGRAPH POLES, ae WELL 
TUBES, OIL LINE P! 
JAMES EADIE & SONS, Pan Fass rom W 
RUTHERGLEN, near GLASGOW. 











[ORES, 
* 9115 





-) ames Russell and Sons,-Ld., | rz 


OROWN TUBE WORKS, WEDNESBURY. 
ian Warehouse: 108, Southwark Street, S.E. 
Leeds Warehouse: 6, Mark 


Birmingham iS 114, Colnore Row. 
See Illustrated Advt., page 69. 


"[rubes and Fittings, 


IRON AND STEEL. 


Loyd & Loyd. 


ALBION TUBE WORKS, BIRMINGHAM. 





rosbi 
C “ Paints. 


ADOLPHE CROSBIE; Color Color Works, Wolverhampton. 
Contractor to Her Majesty’s Government. 9146 





LOOK Root Steam Boiler. 
CONRAD KNAP & ©O., 


11, Quasn Vicrorra Street, LONDO: DON, , B.0. 
Sée Advertisement, Dec. 11, page lz 9119 


Hathora, Davey and Co., 


PUMPING. TM AOHINERY 
For Mines, Water Supply, Irrigation, Drainage, and 


DAVEY’S DIFFERENTL ENGINES AND 
HYDRAULIC PUMPS 
HYDRAULIC’ MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 9046 
See Il Advertisement, page 34. 








HIGHEST AWARD, PARIS, 1878. 


oldsworthy’s Emery, 

Emery Cloth, 
Glass, Paper. 
. 8881 


- 
TELEPHONE EQUIPMENTS. 





T'elegraph ffs. Ce. Ltd. 


HELSBY. 
Near Warrington. 


AND 
1l, Qu. Vicr..81 , E.C. 9312 


['weddell’s 








ral L{raraulicRivetting Machines 





SG ight-Pleed 


Lvbricators. 
Cheapest and Best. 


9012 
The “EMPIRE” CO., Empire Works, MANCHESTER. 





Decauville's Patent Portable 
Railway. 8165 
LONDON OFFICE: 7, IDOL LANE, E.O. 


[ce Making and Refrigeration. 


—The LINDE Reva REFRIGERATION CO., 
Liwttep, 35, Se Victoria Street, E.C. 

1500 MACHINES SUPPLIED. 9225 

See large Advertisement in last and ‘next week’s issue. 


FINEST QUALITY PRODUCED IN THE WORLD: 
e Credenda Seamless 
Steel Tube Co., Ld., 


SMETHWICK, BIRMINGHAM. 9308 
W. O. STIFF, Managing Director. 


[the = (tto” Ges Exsize. 


Latest Improvements& Patents 











GOLD MEDAL Society of 4 of Arts Motor Trials, 1888 ; 

HIGHEST A Exhibition (GOLD 

MEDAL); GOLD PEDAL Paris International 
Exhibition, , also; 


SPECIAL NOTICE. —Croseley’ 8 Otto Gas Engine se- 

cured the Highest Award over All*’Competitors at the 
nt fw ge oe ibition. 

Special. Epes Engines an et aetntas for Electric 

ghting, references to Installations. 

Quotationa. = given tor] Tnatall o of 200 HP. 

—. In ——— with the Patent Dowson 


teed “not to exceed 
ret ee of a oaks per oper HP. ‘indicated per hour. 


Crossley Bros., Ld., Openshaw, 
MANCHESTER. 5995 








I potions Tank Engines, 

TRAMWAY ENGINES AND CARS. Built by 
The BRUSH ELECTRIOAL ENGINEERING Oo., Lp., 
112, Bélvedere Road; London, and Falcon Works, 
Loughborough. See Advt., page 58. 9161 





Re eee d Ice-Making 


& E. HALL, Lourrsp 
Dartford, Kent; and 28, St. Swithin’s Lane, London. 
See Advertisement last week and next week. 8989 





tee! Hydraulic Cylinders.— 
HENRY BESSEMER & OO., Limited, 
SHEFFIELD. 
See Advertisement last week, page 28. 


Delta Metal. oe 


Strong as Steel. Resists Acids. Forges Hot. ' 
DELTA METAL OO., Lrp., 110, Cannon 8t., London: 


orthington Pumping 
ENGINE COMPANY, 
UEEN VIOTORIA STREET, LONDON, EO. 
justrated Aaearineneas last week, page 54. : 


[+s Foundry and 


Railway Plant and General Engineers, 
Gvitches, oa = 
PR nag to 


Turntables, Water Oran 
Bridges, Roots, Pipes, 
Works? NEWEO 
London Office 

10, BUSH LANE, CANNON ‘STREET, E.0. 
Qimon’s “Action” Turbine. 

Suitable for practically any supply & fall of water. 

Each WHE&L SPECIALLY CONSTRUCTED 


ne eS Se so oem ae “ 
binee working undet oads, as in Saw an 
Rolling M oe atin witha Hydrealis 
BRARE GOVEBNOR, 

Giving guaranteed Regularity of Speed. 8880 


Hy. Simon, C.E., ‘Saar, Manchester. 


8582 
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; ordan & 
—|T BJ 





resses, Lathes, a Se 


FOR SHEET METAL WORK. 


Taylor and Challen, Ltd., 


ENGINEERS, 9006 
Derwent Foundry, Gonstitution Hill, BIRMINGHAM. 
See large Illus. Advertisement, page 63. 


Atkinson's Gas ee 


Selected be Comes ie 


BRITISH GAS ENGINE AND IND ENGINEERING 00., 
ALsion Wonks, MANsrIaLy Roa, Gosrmt Osx, N.W. 
See Advertisement, page 64, last week. 
40, KING STREET, COVENT GARDEN, W.O. 


homas Keil and Son, Litho- 
&o., execute every 
——— Berman egy 


v Hogines manner. Paper Drawing, Photo-litho- 
pa oe ee King 8t., wo=~ Garden, W.O. 3462 
Gon, irene 1 Gores 


MansION Hovas, 
ACHINERY. £.O. 














unpowder 
(BLACK. COCOA, AND SMOKELESS) 


M2cbinery. 


9260 


G 


WERNER & + PFLEIDERER; 
86, Urran Grounp Stazer, Lonpon, 8.E. 





14, DELAHAY STREET, WESTMINSTER, 


LONDON, 8.W. 7838 


Wlans’ Patent. Central- 
VALVE ENGINES - ELECTRIC LIGHT- 

ING and other purposes. e large Advertisement 
on alternate weeks.—WILLANS & -ROBINSON, 
Luurzp, Thames Ditton, Surrey. 9250 


GOLD MEDAL—Invawrions: Ex 


Diss 8 Patent Sus Sespended 











jus. Advt. last week, page 13. 


Rhodes’ Patent Valves, 


WITH RENEWABLE SEATINGS, 


For Steam, Water, Acids, &c., 


ARE ALLOWED TO BE THE BEST. 





234 & 240, BOW ROAD, LONDON, E. 8968 
alloways [| imited, 
G L 
Manchester, 





Have about 50 Boilers 
Ready for Delivery. 


*\ +. 7390 
Telegraph Address: ‘‘GaLLOwAY, MancHESTsR.” 


HYDRAULIC CRANES AND PASSENGER LIFTS. 
he “Southwark.” Variable 


POWER (or water saving) Appacatus for Lifte 
and Cranes and the ne Ofafie are specially 
adapted for work with th e lar 4 Power Co.’s 
water. ‘‘ Southwark” Lift bigs Ag oy draulic, Steam 
and Hand), Pendulum Steam Pum: 6015 
J. STAN ), Rend alan Steer Bidet ed, Leondon,8. 5. 
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OHICAGO EXHIBITION, 1893. 


A Pplications for Space in the 


RITISH SECTION may now be addressed 
to the Secretary of the Royal Commission for the 
Chicago Exhibition, at the Offices of the Society of 
Arts, John Street, Adelphi, London, W.C., where 
Prospectuses and Forms of Application can be 
obtained. , 

The date previous to which applications must be 
received is 29th February, 1892. Y 751 
HENRY TRUEMAN WOOD, Secretary. 


Crystal Palace Educational 


INSTITUTIONS. 
THE SCHOOL OF PRACTICAL ENGINEERING. 


THE NEXT TERM OPENS ON MONDAY, 
JANUARY 4th. 

I. Mechanical Course. II. Civil Engineering Divi- 
sion. III. Colonial Section. Electrical, Marine and 
Mining Divisions. 

Prospectus of the undersigned, who will receive 
names for entry in the Library, near Byzantine Court, 
Crystal Palace. 

F. K. J. SHENTON, F. R. Bist. 8., Y 846 
Superintendent Educational Department. 


4 b] 
Kg s College, London.— 
VENING ELECTRICAL ENGINEERING 
LECTURES and LABORATORY WORK. A New 
Course will BEGIN on MONDAY, JANUARY 18. 
For particulars apply to Y 783 
J. W. CUNNINGHAM, Sec. 








Patents, Dusians, AND TRADE MARKS ACTS, 1883 to 1888. 


Notice is Hereby Given, that 


ALEXANDER ANDERSON, of 12, Bright 
Street, Monkwearmouth, Sunderland, . Durham, 
has applied for leave to amend the Specification of the 
Letters Patent No. 15,688 of 1887, for ‘* An Appliance 
for Consuming Smoke and Utilising the Waste Heat 
of Boilers and Furnaces, thereby Saving the Consump- 
tion of Fuel.” 

Particulars of the proposed amendment were set 
forth in the Illustrated Official Journal (Patents) 
issued on the 9th December, 1891. 

Any person may give notice (on Form G) at the 
Patent Office, 25, Southampton Buildings, London, 
W.0., of opposition to the amendment within one 
ealendar month from the date of the said Journal. 

(Signed) H. READER LAOK, 


Comptroller General. 
A. CRAWHALL CHAPMAN, Patent Agent, New- 
castle-upon-Tyne. Y 943 


Parsnts, DESIGNS, AND TRADE Marks Acts, 1883 to 1886. 


N°?tice is Hereby Given, that 


DAVID REES, of 18, Thomas Place, Ynyabir, 
Pontypridd, Glamorgan, has applied for leave to 
amend the Specification of the Letters Patent 
No. 16,140 of 1890, for ‘‘Improved Rope Cap for 
Wire Ropes, specially designed for Wire Ropes known 
as ‘ Lock Coil.’” 

Particulars of the proposed amendment were set 
forth in the Illustrated Official Journal (Patents) 
issued on the 9th December, 1891. 

Any person may give notice (on Form G) at the 
Patent Office, 25, Southampton Buildings, London, 
W.C., of opposition to the amendment within one 
calendar month from the date of the said Journal. 

(Signed) H. READER LACK, Y 944 
Comptroller General. 








Calcutta rrou LONDON axp LIVERPOOL. 


very Description of Cargo 


(explosives, inflammable liquids, &., excepted), 
conveyed at frequent interv by First-oLass 
SrrameERs specially built for the trade. 

For Rates of Fruicnut, Specia Rares for the Car- 
miacr of Macuinaery, &c., Contract Terms for large 
Snipmants during extended periods, and other par- 


ticulars apply to 
PALEX, HOWDEN & 


co. 
188, Leadenhall Street, LONDON, E.C.; 
THOS. & JNO. BROCKLEBANK, ° 9108 
___20, Bixteth Street, LIVERPOOL, —__ 


TENDERS. 


INDIA OFFICE, Wuirsnatt, 8.W., 
2ist December, 1891. 
SEORETARY OF STATE FOR INDIA IN 
COUNCIL is prepared to receive 


Yenders from such Per- 
sons as may be willing to SUPPLY— 
1, WROUGHT-IRON BEARING PLATES for Rails. 
2. GALVANIZED-IRON WIRE. 
3. WHEELS and AXLES, 
4. AXLEBOXES. 
6. STEEL SPRINGS (Laminated and Volute). 
6. WATER TANKS. 
The Conditions of Contract may be obtained on a 
lication to the Director General of Stores, India 
ce, Whitehall, 8.W., and Tenders are to be 
delivered at that Office by Two o’clock p.m. on Tues- 
day, oe -y January, 1892, after which no Tender will 


be receiv 
J. PARKER, Y 940 
Director General of Stores. _ 


RUTHERGLEN BRIDGE, GLASGOW. 


The Committee appointed ¥ the Authorities charged 
with the Rebuilding of the above Bridge are pre- 
pared to receive 

[fenders for the Erection of a 


STONE BRIDGE over the River Clyde, at 
Glasgow. 
The Drawings may be seen on and after Wednesday, 








THE 





ABERDEEN HARBOUR. 


enders are Wanted by the 


ABERDEEN HARBOUR COMMISSIONERS 
for the SUPPLY of PORTLAND CEMENT. 
Specification and Conditions may be obtained at the 
Office of WiutamM Smitu, Harbour —— 15, 
ent Quay, with whom Docqueted Tenders are to 
be lod on or before Tuesday, 29th instant. 
The lowest or any Tender may not be accepted. 
Aberdeen, 22nd December, 1891. Y 948 


CENTRIFUGAL PUMPING MACHINERY. 


The Corporation of the Level of Hatfield Chase are 
prepared to receive 


[renders for the Erection at 


their South Level Pumping Station, Wroot, 
Lincolnshire, Two Complete Sets of CENTRIFUGAL 
PUMPING MACHINERY, including Engines and 
— capable of lifting 100 tons of water per minute 
each, 
Tenders, marked ‘‘ South Level Engine,” to be sent 
to the undersigned on or before the 15th January, 1892. 
Plans of the existing Building may be seen, and 
arrangements made to view Building and Site, by 
applying in writing to 
BAXTER & CO., Solicitors, Doncaster. 
December, 1891. Y 823 


TO WATER WORKS, COLLIERY, MINING, and 
CANAL COMPANIES, ENGINEERS, and OTHERS. 








enders are Invited for the 


PURCHASE of Four CORNISH PUMPING 
ENGINES, also Seventeen CORNISH BOILERS 
working same, at the East LoNnDON WATER WORKS, 
Old Ford Road, Bow, London, E. 

1 Cornish Engine, capacity 525,600 gals. per hour. 
463,500 do. 


Do. do. 
Do. do. 896,600 do. 
do. 434,400 do. 
80 ft. long, 5 ft. 9in. diam. 
27 ft. 9in. long, 6 ft. 6 in. diam. 
Do. 80 ft. long, 5 ft. 6 in. diam. 
5 Do. 84 ft. long, 6 ft. 6 in. diam. 
Stand Pipe, 127 ft. high, weighing about 46} tons. 
These Engines are now supplying the greater por- 
tion of the Metropolitan District of the East End of 
London with water, a district comprising 800,000 
inhabitants. 

They have been well maintained, and records have 
been regularly kept of the duties performed by each 
Engine, of which complete information will be found 
in the Schedule. 

The working pressure of the boilers is 40 1b. per 
square inch, and they have been regularly overhauled 
and examined by the Inspectors of the National 
Boiler Insurance Company, Limited. 

Forms of Tender, which must be sent in to the 
undersigned (endorsed ‘‘ Tender for Engines, &c.”)on 
or before Noon on TuHorsDAy, 2ist JANUARY, 1892, 
may be obtained gratis, together with Plans, Schedules, 
and Orders to View, from 

WHEATLEY KIRK, PRICE, & GOULTY, 

52, QuREN VicToriA StrREET, LONDON, E.C. ; 


And Albert Square, Manchester. ” Y945 


Do. 
Cornish Boilers, 
Do. 


MIDLAND RAILWAY. 
TO CONTRACTORS AND BUILDERS. 
The Directors of the Midland Railway Company are 


prepared to receive z 
enders for the Erection 


of New GOODS WAREHOUSE at the Wicker, 
Sheffield. 

Plans and Specifications may be seen, Quantities 
and Particulars obtained, on application to the Com- 
sors Architect, Cavendish House, Derby; or at the 

ngineer’s Office, Derby Station, on and after Tues- 
day, 22nd inst. 

Sealed Tenders to be forwarded by post to the 
Secretary of the Way and Works Committee, Midland 
Railway, Derby, 1.ctlater than Nine a.m. on Friday, 
January Ist, 1892 

The Directors do not bind themselves to accept the 
lowest or any Tender, nor to pay any expenses at- 
tending the same. 

JAMES WILLIAMS, a. 


Derby, 21st December, 1891. Y 953 





CITY OF LIVERPOOL. 


[lenders for the Supply of 
wo 


cua and for the EXKCUTION of 

The Corporation are prepared to receive the Names 
of Persons and Firms who are willing to be placed on 
the List of Contractors for :— 

(a) Materials only (such as Sets, Curbs, &c.). 

(») Labour only (such as Carting, &c.). 

(c) Labour and Materials (such as Building, 
Flagging, Uniform Clothing, &c.). 

A List of the Articles required to be supplied, and 
of the kinds of work required to be executed, can be 
obtained on application at the Town Clerk’s Office, 
Municipal Buildings, Dale Street, Liverpool, together 
with a Form of Application to be placed on the List 
of Contractors. 

The Applications must be delivered at the Town 
Clerk’s Office not later than Five o’clock p.m, on 
Thursday, the 31st December, 1891. 

GEORGE J. ATKINSON, Town Clerk. 

Town Clerk’s Office, Liverpool, 

12th December, 1891. Y 863 





TO BUILDERS AND CONTRACTORS. 
BRIGHTON WEST PIER COMPANY. 
The Directors invite 


[lenders for the following 


WORKS, namely :— 
Contract A. 
STRENGTHENING the existing PIER HEAD by 
means of additional Piles, Girder Work, and Bracing 
in Wrought Iron. 


Contract B. 

ERECTING a PAVILION on the Pier Head about 
125 ft. by 100 ft. and 40 ft. high, with Verandah, 
Gallery, Stage, Dome, and Promenade Roof. 

Drawings and Specifications describing the Works 
included in the above Contracts muy be seen at the 








RAISING AND REPAIRING IRONCLAD. 


enders are Invited for the 


RAISING of the Chilian Ironclad ‘‘ BLANCO 
ENCALADA.” 

The vessel lies almost north and south in the Bay 
of Caldera, obstructing the anchorage. Her deck is at 
an angle of 10 degrees with the vertical. She lies on 
her starboard side, resting partly on the damaged 
portion of her hull. As far as the divers have been 
able to ascertain the hole is near the engine room, and 
is about 23 ft. in length by 10 to 14 in width, and 
of very irregular form ; however, the lower part of the 
hole is a seen, and is to be found about 4 ft. in 
the perpendicular over the line of the keel. It is 
difficult of access owing to the vessel being imbedded 
amidships 3 ft. in the firm sand. With the exception 
of this hole the divers have not been able to detect 
any other damage. The size and position of the hole 
in her hull will render it necessary to take her out of 
the water altogether to carry out the proposed 


——. 
pth of water at high tide 84 fathoms; at low 
tide 8 fathoms approximately. 

Tenders are to include the repairs which may be 
necessary to render the vessel thoroughly seaworthy 
for three years, so that she may not require dockin 
during that time, and these repairs must be carri 
out under the superintendence and to the satisfaction 
of a technical commission to be appointed by the 
Government. A deposit of 50,000 dols. (Chilian 
currency) will be required as a guarantee for the due 
completion of the work, 150 running days will be 
allowed for the completion of the work from the date 
on which the order is given to commence work; should 
the work not be completed within the term named, a 
deduction of 1000 dols. (Chilian currency) per day 
occupied in excess of the stipulated time will Be made 
from the contract price; and, on the other hand, 
should the work be finished before the expiry of 
the time allowed, a bonus of 1000 dols. ( Hian 
currency) per day will be paid to the t 


+ 


Offices of the Company’s Engineer, Mr. R. W. 
PEREGRINE Btrcu, M. Inst. C.E., No. 5, Queen Anne’s 
Gate, Westminster, and all necessary information ob- 
tained on and after Monday, the 28th December inst., 
upon payment of Five Pounds, which will be returned 
on receipt of a bona side Tender. 

Tenders, in the prescribed Forms only, must be 
received at the Offices of the Company, West Pier, 
Brighton, on or before Thursday, 7th January, 1892. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 
(Signed) I. WILKINSON, Y 895 

West Pier, Brighton, Secretary and Manager. 





TENDERS FOR STORES. 


THE LONDON GENERAL OMNIBUS COMPANY, 
Limited, invite 


[renders for the Supply of 


STORES to their Coach Factory, 235, Upper 
Street, Islington, for a trial period of Twelve Months. 
Classified Lists of the Goods in use, as under- 
mentioned, with the Estimated Quantities for one 
year, may be obtained, and Samples seen, at the 
Factory, where also the necessary Forms of Tender 
will be supplied upon payment of a fee of 2s. 6d. for 
each Schedule. Offers in any other manner will not 
be entertained. 

Tenders for parts of any List or Lists may be sub- 
mitted, the Company distinctly reserving the right to 
accept such limited Tenders, it being quite under- 
stood that the Classified Lists are provided only to 
assist manufacturers or special traders. Similarly 
the Company also reserve the right to decline any 
Tender. 

CLASSIFIED Lists. 

Axles and Springs—Brushes and Brooms—Coach 
Ironmongery—Chains and Nails—Coach Trimmings— 
Canvas and Tarpaulin—Galvanized Iron Goods— 
Leather Goods—Ladders and Barrows—Malleable Iron 





Advances not exceeding one-thied of the total value of 
the contract will be made against materials required 
for the works on delivery at Caldera, and the ce 
of the contract price, together with the caution 
money, will be paid on satisfactory letion of th 


Castings—Oils, Colours, Japan and Varnish—Plate 
Glass — Sponges and Chamois Leathers — Timber: 
English, Colonial and Foreign. 

Deliveries must be free of cost to the Company, and 
be made to approved sample or description, and, when 





f the 
work, when also premiums earned will be paid or 
deductions made. If the contractor fails to carry out 
his contract he will forfeit the caution money and all 
materials, plant, &., on the works. The vessel is to 
be handed over at the Port of Caldera. The contractor 
shall afford facilities to the Government Inspector and 
his divers, who will be present to supervise the works 
and prevent the vessel from bein; rily 


Pp ly requested, one or more of the articles to be 
manufactured must be sent to the Coach Factory for 
approval of the Manager, before delivery in bulk. 

Arrangements will be made with Contractors when- 
ever needful or desirable for the loan to them of 
Certified Duplicate Patterns or Samples. 

A Priced Invoice will be requi with or before 
every delivery, and payments will be made subject to 





damaged. Every article recovered from the vessel 
shall belong to the Government. Tenders must 
include the cost of examination by divers, and all 





9th inst., at the Office of Messra. Crovcn & Hoge, 
Civil Engineers, 175, Hope Street, Glasgow, from 
whom Copies of the Specification, Schedule of nti- 
ties, and Form of Tender may be obtained on payment 
of Five Guineas, which will be returned to every one 
sending in a bona fide Tender. 

An Assistant Engineer will attend on the ground to 
show parties the Site of the Works on Tuesday, 22nd 


Sealed Tenders, marked outside ‘‘ Tender for Ruther- 
fen Bridge,” must be lodged with undersigned not 
ter than Ten a.m. on Monday, 18th January, 1892. 
The Committee do not bind themselves to accept 
the lowest or any Tender. 
WILLIAM H. HILL, 
Clerk to the Joint Bridge Committee. 


194, In Street, Glasgow, 
ard December, 1891. Y 816 





ppa and materials required for the raising and 
repairs of the vessel, and must indicate the system 
to be used in the raising, so that its suit- 


a cash d of 2} per cent. on a fixed day in the 

month following receipt and acceptance of the Goods. 

Sealed Tenders, endorsed ‘‘Tender for Coach- 

Building Stores,” should be addressed to the SECRE- 

TARY of the Company, 6, Finsbury Square, E.C., 

— later than Noon on Thursday, the 31st a 
1. 





pro} 
ability may be judged of by the Commission appoint 
by the Government. Any dispute or claim that may 
occur on account of vis major or otherwise shall be 
submitted to the decision of the Sup Court of 
Chili, whose proceedings will be guided by the Chilian 
Civil Code, and the contractor Sal in no case have 
recourse to diplomatic interference. 

The Government does not bind itself to accept the 
lowest or any Tender. 

Tenders to be deposited with the Chilian Legation, 
25, Rue Marbeuf, Paris, on or before the 30th 





APPOINTMENTS OPEN. 


BRISTOL URBAN SANITARY AUTHORITY. 


SURVEYOR’S ASSISTANT. 
The Sanitary Committee invite ; 
A pplications for the Post of a 
SURVEYOR’S ASSISTANT in one of the three 
Districts into which the Borough is divided. Salary 
£3 ond week, rising to £4 per week. 

The person appointed will be required to live in the 
District to which he may be attached, and to give the 
whole of his time to the duties of his office. 

Preference will be given to Candidates holding 
certificates of having passed the Examination for 
Surveyorships under Municipal Corporations, insti- 
tuted by ‘The Incorporated Association of Municipal 
and County Engineers.” 

Applications, stating age and previous experience, 
with not more than three testimonials of recent date, 
must be forwarded to the undersigned on or before the 
31st December, endorsed ‘‘ Surveyor’s Assistant.” 

Personal canvassing of any of the menbers of the 
Authority is strictly prohibited, and would disquality 
any candidate. 


By Order, 
FREDERICK ASHMEAD, M. Inst. C.E., 
Borough Engineer and Surveyor. 
51, Prince Street, Bristol, 
12th December, 1891. Y 867 





SEWAGE WORKS, ESHER, SURREY. 
MANAGER WANTED. 


The Rural Sanitary Authority of the Kingston Union, 
in the County of Surrey, require immediately the 


ervices of an Experienced 


MECHANICAL ENGINEER, to Superintend the 
whole of the Machinery, Hydraulic Automatic Pump- 
ing Machinery, Main Steam Engines, and Sewage 
Pumps; together with other Machinery used in con- 
nection with the Works of the Esher and Dittons 
Sewerage Scheme. 

The person appointed will be required to devote his 
whole time to the duties of the office, including the 
superintendence of the farming of the land and the 
cleansing and ventilation of the sewers; to keep the 
necessary books of account, and report periodically as 
directed on the condition of the works in general and 
the machinery in particular. 

Preference will be given to one having some prac- 
tical knowledge of the chemical treatment of sewage 
and the general management of a sewage farm. 

Salary, £2 per week, with cottage and garden. 

Further particulars and Forms of Application may 
be obtained at my Office, and applications must be 
delivered to me on or before Wednesday, the 30th 
instant. 

The f 
specially advised thereof. 


10, St. James’ Road, 
Kingston-on-Thames, Surrey, 
December, 1891. 


W anted, by a First-class 

German Firm (specialities, portable and semi- 
portable engines and boilers), a competent ENGINEER 
as Traveller abroad. Commercial experience, perfect 
German indispensable. One with knowledge of Spanish 
or Portuguese eae stating age, full 
particulars of experience and salary expected, to 
U. F. 579, care of RupotF Mossk, Berlin, 8.W. Y 866 


W anted, Foreman Draughts- 


MAN; must be well up in bridge and girder 
work, getting out designs, and calculating weights 
and strains.—Send copies of testimonials, state ex- 
perience, age, and salary required, to THE CLEVE- 
LAND BRIDGE & ENGINEERING CO., i. 


tana didat, 
ie) 





is not required unless 
JAS. EDGELL, Clerk. 


Y 865 











anted, a Draughtsman for 

an Engineering Works. State experience 

and salary expected.—THE HARRISON PATENTS 
COMPANY, Ltd., Lincolnshire Iron Works, ee 





anted, a Draughtsman 


- aecustomed to Colliery and Brick-works 
Plant.—Apply, stating experience, age, and salary 
required, to the BOWLING IRON CO., Lrp., Brad- 
ford, Yorks. Y 947 


[t= and Steel Works.— 


WANTED, a Pye and energetic FOREMAN 
over Puddling and Rolling Mills Department; must 
thoroughly understand the manufacture of iron and 
steel plates, bulb tees and joists, and be well able to 
manage men. Hours from 6a.m. to 56 p.m. Toa 

roperly qualified man a good and permanent situation 
B offered.—Apply in confidence, with copies of recent 
testimonials, aod naming salary required, to THE 
BUTTERLEY CO., Limited, near Alfreton, Derby- 
shire. Y 946 








gents Wanted Everywhere 

to Push the Sale of the newest, most perfect, 

and cheapest system of Belting for Power Transmission. 
—Address, RIEMENVERBINDUNG, a Rupour Mcssz, 
Leipzig, Germany. Y 933 


gents Wanted,to push First- 
class MACHINERY OILS commanding a large 
and successful sale. Liberal commission,—Address, 
BOX 22, Post Office, Liverpool. 9163 











SITUATIONS WANTED. 


W anted, Situation as 
Draughtsman by Gentleman (age 23) trained 
in shops and drawing office of large mechanical 


engineer; good references; understands French.— 
H., 12, Cluny Street, Hightown, Manchester, Y 935 








Wanted, for Small Sanitary 


Specialists’ Works, YOUNG MAN as Works 
Manager and Draughtsman ; must understand valves, 
penstocks, &c., and be thoroughly practical.—Address, 
with terms and references, Y 886, Offices of En- 
GINEERING. Y 886 





December next, when they will be opened istered 


» FOR . 


and submitted by telegram to the Chilian Govern 


ment. 
can be seen at Messrs. EARLE’s yn 


Plans 
Yard, Hull. 








Wanted, Man capable of 


working and repairiug dynamo and accumu- 
lators.—Address, Y 903, Offices of Exainzerine. Y 





[r2ughtsman, Junior (21).— 
WANTED, SITUATION; nearly five years in 
marine engine shops, and five months in a drawing 
office. —Address, Y 949, Offices of ENGINEERING. Y 949 


Young Gentleman, having 

just his diploma in civil engineering, 

WISHES to BECOME PUPIL, indoor or out, to an 

Engineer of ition. —Address, GREENE, Millb’ ’ 
Mageney, . 














Dec. 25, 1891. ] 


ENGINEERING. 
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PARTNERSHIPS. 


eatley Kirk, Price, and 
GOULTY blished 1850), MECHANICAL 
and ELECTRICAL VALUERS, AUCTIONEERS, and 
ARBITRATORS, Albert Chambers, Al Man- 
chester; and 62, 


bert Sq., 
ueen Victoria Street, London, EC. 
Manchester Office, INDICATOR. London Office, InpIcRs. 





WHITTAKER’S 


BOOKS. 





Illustrated Lists sent free on application. 


NEW WORK. 


READY IN A FEW DAYS. 


Electric Light Cables and the Distribution of 


ELBOTRIOITY. By STUART A. RUSSELL, Assoc, M. Inst. C.E. With 107 Illustrations. 


4;,,i¢ has been the author's aim, in preparing this work, to 





Telegraphic Addresses 
Portnestins: .—Gentlemen 


(practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, E.O.; 
and Albert Square, Manchester. 





Fiagineering Firms of Good 


REPUTE, open to admit partners or desirous 
of selling ou ht, are ae saga tocommunicate with 
the joe re who have numbers of clients open 
for such.— WHEATLEY KIRK, PRICE, & GOULTY, 
52, Queen Victoria Street, London, E.G; and Albert 
Square, Manchester. 8878 


Afr of Engineers(Ltd. Co.) 


having a staple trade with speciality, turnover 
exceeding £30,000 per ann., regularly increasing and 
earning over "£4000 net profit ; subscribed capital 
£15,000, paid-up capital £12,000, nominal capital 
£100, 000, ESIKE to AMALGAMATE upon terms to 
be arranged with an Engineering Firm having commo- 
dious premises and modern plant in London or pro- 
vinces where the above staple business could still be 
carried on, as also other engineering contracts and 
work of considerable importance which they have in 
view and have partly entered upon, for which their 
 e-saar vr premises and plant are not large enough or 
= They would introduce at least £5000 surplus 
working capital in hard cash, irrespective of stock, 
plant, goodwill, &c., and would expect other side to 
make a similar or equivalent ee ision.—Write, in a 
instance, in strict fid to principals only, B he 
150, Fleet Street, London, E. C. Y 899 














WANTED, &c. 





ngineerin Wanted, 
Vol. I.; July 2, 1869; June 15, 22, 1883; Jan. 
8, 1886; Jan. 24° 81, Feb. 7, March 7%, April 18, 25, 1890; 
and INDEX to Vol. XV. .— Address, ‘stating price, &c., 
Y 481, Offices of ENGINEERING. Y 481 


Wanted, to Make Specialities 


on Royalty, by a firm established 1870. 
Plenty of space, and first-class machinery.—Address, 
Y 904, Offices of ENGINEERING. Y 904 


anted, to Hire a Ball Mill, 








branch of the business of supply. 


present to 
and types of cable now in use as will, he hopes, help forward the work that still remains to be done to perfect this 


the reader such a description of the various systems of 


By GISBERT KAPP, C.E., Member of the Council of the Institution of Electrical Engineers. 


lectric Transmission of 


Energy, and its Trans- 


FORMATION, SUBDIVISION, and DISTRIBUTION. A Practical Handbook, with numerous Illus- 


trations. 


Third Edition, thoroughly revised and enlarged. Crown Svo. 


73. 6d. 


** We cannot speak too highly of this admirable book.”—Electrical Review. 
By GEORGE FINDLAY, Assoc. Inst, C.E,, General Manager of the London and North-Western Railway. 


An English Railway: 


The Working and 


Manage- 


MENT OF. oe Edition, thoroughly revised and enlarged. With numerous Illustrations, Crown 8vo, 5s, 


“ This is a delightful book. *_ Engineer. 


By G. R, BODMER, A.M. Inst, C.E. 


Hy draulic Motors: 


Turbines and Pressure 


coe For the use of Engineers, Manufacturers, and Students, With numerous Illustrations, 14s. 


4 distinct acquisition to our technical literatnre.” "— Engineering. 
“* The best text-book we have seen on a little-known subject." —The Marine Engineer. 
“Mr. Bodmer s work forms a very complete and clear treatise on the subject of hydraulic motors cther than ordinary water 


wheels, and is fully up to date.” -edustrics. 


‘A contribution of standard value to the library of the hydraulic engineer." —Atheneum. 


By beememeas ANDERSON, F.R.S., D.C.L., Member of the Council of the Institution of Civil Engineers, 
M.LM.E., and Director- General of Ordnance Factories, Royal Arsenal, Woolwich. 


On the Conversion of Heat 


into Work. A 


Practical Handbook on Heat Engines. With 62 Illustrations. Second Edition, Revised and Enlarged, 6s. 


We have no hesitation in saying there are young 


g engineers—and a 


good many old engineers, too—who can read this book 


not only with profit, but pleasure, and this is more than can be said of most works on heat.’—7he Engineer. 


“The volume bristles from beginning to end with practical examples culled from every Depaienand a of Technology. 


In these 


days of rapid book-making it is quite refreshing to read through a work like this, having originality of treatment stamped on every 


page.” —Hlectrical Review. 


H 


enlarged. 2s. 6d. 


ow to Patent an Invention without the Inter- 
VENTION OF AN AGENT. By T." EUSTACE SMITH, Barrister-at-Law, Third Edition, —_ — 
**A clear and useful little handbook. ”_ Builder. 


Lonpon: WHITTAKER & Co., 2, Waite Hart STREET, PATERNOSTER een 








NEW BOOK BY WILLIAM G. KIRKALDY. 





STRENGTH AND PROPERTIES OF MATERIALS: 


Illustrations of David Kirkaldy’s System of Mechanical Testing, 


As originated and carried on by him during a quarter of a century. Comprising a large 
selection of tabulated results, showing the strength and other properties of Materials 


used in construction, with Explanatory Text and 
104 pp. Tabulated Data ; 47 pp. Lithograph Plates ; 


1 Vol. Demy Quarto. 216 pp. Text ; 


istorical Sketch. 


numerous Engravings on Wood. 


With Tables for converting data readily to the metric equivalents, and pounds into tons. 


An entirely new 


and original work. Printed in high-class style, on specially made paper; handsomely bound. Price Four 


Guineas nett. 


—— pages sent on application to the Publishers, or to DAVID KIRKALDY & SON, 99, + ai 


hae DON: 


SAMPSON LOW, MARSTON & CO., Limitep, Fetter Lane, E.C. 








with Option of Purchase, for orinding, basic 
slag. —AGAR & BATES arter: Acc Te 


Waterloo Street, Birmingham. 
Wanted, One New Boiler 


to work at 100 lb. steam pressure, 26 ft. by 
6 ft. 6in.; must be of the highest class.—Address, 
Y 930, Offices of ENGINEBRING. Y 930 


¥," Tanted, Second-hand Marine 


ENGINE BOILER, good condition, about 
9 ft. 6in. dia. by 9 ft. 3in. long ; ; working pressure re- 
quired not less than 80 lb.—State price and eS 
HOWELL & CO. Ltd., Sheffield. Y 834 


Id- Established Engineering 


rm is OPEN to TREAT, on Royalty or other- 
wise, Pi. SPECIALITIES. Have g' plant of ma- 
chinery, &c. Give full particulars.—Address, Y 905, 
Offices of ENGINEERING. Y¥ 90: 














anted, a Compound Con- 
densing STEAM ENGINE to work with 

100 1b. steam and indicating from 50 to 80 HP.; must 
be in first-class order, and fitted with a thoroughly 
good automatic expansion gear as the Engine is re- 
quired for driving dynamos.—Address, Y 929, Offices 
of ENGINEERING. Y¥ 929 


anted, Winding Engine 

(either a Pair or Compound) of from 80 to 90 

nominal HP., suitable for drawing a load of 8 tons from 
a depth of 800 yards in about three minutes. Must be 
of modern design and in thoroughly good condition. 
—Apply, with price and full particulars, to GEORGE 
H. EUSTICE, Engineer, Hayle. Y 942 


oJ oseph Halliday & Co., Engi- 
neers, are OPEN for MAKING good SPECIALITY 
on license or otherwise, or any class of engineering 
work.—PORTLAND WORKS, Water Street, Ashley 
Lane, Manchester. Y¥ 906 














PUBLICATIONS. 


“P atents for Inventions 


AND HOW TO PROCURE THEM.” 

By G. G. M. HARDINGHAM, Mem. Inst. M.E., Assoc. 
Mem. Inst. C.E., Fel. Chart. Inst. Patent Agente, 
London: CROSBY LOCKWOOD & SON. 

Cloth, price 2s. 6d. post free. 9216 


JUST PUBLISHED. 
With 56 Folding Plates, 4to, Cloth, £2 2s. 


oll Turning for Sections in 

STEEL AND IRON; Working Drawings for 

Rails, Sleepers, Girders, Bulbs, Ties, Angles, &c. ; 

also Blooming and Cogging for Plates and Billets. 
By ADAM SPENCER. 


JUST PUBLISHED. 
Crown 8vo, Cloth, 6s. 


[ihe Mechanical and Other 


PROPERTIES OF IRON AND STEEL IN 
CONNECTION WITH THEIR CHEMICAL COM- 
POSITION. By A. YOsuAER, Engineer. 


London: E. & F. ‘N. SP SPON, 125, Strand. 








New York : 12, Cortlandt Street, 


Y¥ 773 


Post Free 7d. 


Street, S 

A Summary of the New 

PATENT ACT, 18538. By W. LLOYD WISE 
(of Lincoln’s Inn Fields, Lenten Fellow of the In- 
Crete of Patent Agents, M. Inst. M.E., M. Iron and 
Steel Inst., Assoc. Inst. C.E., Assoc. Inst. N.A. 
Reprinted from ENGINRERING. 
London : Offices of ENGINBERING, 35 & 36, ee 
Street, Strand, W.C. 


; A Guide to Patent Law and 

REGISTRATION. Price Threepence.— HORN 
AND SON, British and Foreign Patent Offices, next to 
Somerset House, 151, Strand, London. 9020 











FOR SALB. 


Meee Tools, Lathes, Plan- 


haping, Drillin: ey Punching, and 
—_ SOUTHGA' ENGIN ING 
‘kachlncs New patie: and 172, Fen- 
pm me Street, London. 8943 


Fe Sale, One Double-side 


PLANING MACHINE, to plane 10 ft. long and 

2 tt. Gin. high, with Table. By Hulse, Manchester. 
In perfect working order. TO BE SOLD cheap. 

Raper. THOS. ROBINSON & SON, Ltd., a. 


Fe Sale, Dredger, 100 ft. by 


21 ft., dntiiee 16 ft. ae ep, driven by 75-HP. 
marine compound condensing Engine, 21 buckets, 
about 800 fathoms of chain, and everything necessary 
for a first-class a ae Full ee on oe 
cation. — THOS. W. WARD. tzalan Chambers, 
Sheffield. ¥ 941 











DOCK AND RAILWAY SHEDS. 


yer Sale, on very Favourable 
Conditions, One Magnificent WAREHOUSE of 
galvanized corrugated iron, about 500 ft. long and 
60 ft. wide ; and One Warehouse, oueas 330 ft. lon 
and 30 ft. wide.—For full details apply to F. BRAB 
and CO., 110, Cannon Street, London, E.C. ; or Peters- 
hill, Glasgow. Y¥ 875 


Small Engineering Business 
with PLANT and small STOCK in agricultural 
district ; commodious Workshops; close to rail; suit- 
able for ‘practicable man with £600 to £700, Plenty 
of work. Low rental or freehold oe 
SHEPHERD, Valuer, Abingdon. 


ngineering Works cal 


FOUNDRY (Freehold) FOR SALE or RENT, 
very cheap ; complete plant and i buildings 
cover nearly an acre; good water carriage. —Apply, 
WM. CARTER, Parkstone, Dorset. Y 655 


A2 Old-established Engi- 


NEERING and FOUNDRY BUSINESS at 
present in full operation, having an extensive connec- 
tion in the Yorkshire, yo ay Nottingham- 
shire Coal Districts, to be DISPOSED OF, either by 
private treaty or terms may os arranged with a prac- 
tical mechanical engineer who has had previous 
experience, and who could find £4000, to take the 
general management of the concern, with a view to 
witimate purchase.— ply, R,. HEBER RADFORD, 
M.I.M.E., Consulting Engineer, 15, St. James’ Row, 

965: 


Sheffield. 
ranes.—For Sale, Two 


Powerful Hand FOUNDRY CRANES, Second- 
hand, 20 and 15 tons.—Full particulars trom CRAIG 
and DONALD, Engineers, Johnstone. Y 354 

















Fr Sale, Second-hand Port- 


ABLE STEAM ENGINES of 7, 9, 12, and 14 HP. ; 
thoroughly overhauled and nearly equal to new. Also 
an8 HP. VERTICALSTEAM ENGINE and BOILER on 
bedplate. In: og invited at the Works. 8580 

BARROWS ., Ltd., Engineers, Banbury, Oxon. 


Fe Sale, on Hire Purchase. 


—MACHINERY of every description su on 
deferred a or for - New and 





hand. for Circular. Steck, including 
Lathes tall ‘ize, Drilling ines, Saw Benches, 
Band Saws, &c., &c.—ROWLAND G. z 


FOOT co. 
12, Great St. Thomas Apostle, London, E.C. 9249 


Frorsale. .—A Brickyard,Sewer 


PIPE, and Fine BRICK FACTORY, 11 miles 
from the City of Puebla, Central Mexico, healthy 
climate, 2000 metres above sea level, actually pro- 
ducing $300 Mex. Silver poy month profit and can be 
much increased, WILL BE SOLD as a Going Concern, 
including Land, ‘Stock, Carts, Machinery, Tools, Sheds, 
Stable, and Foreman’s Dwelling House, Kiln, ‘&e., for 
£3000. Reason for selling: advertiser has been’ ten 
years in country and wants to come home in Spring. 
References given and required. Full details furnished 
on application, and to a bona-jide purchaser a guarantee 
will be given for amount of passage if not as re’ ee 
sented.—FRANCIS H. WOODHOUSE, Puebla, M 
or to E. A. HENNIKER, 334, Leadenhall Street, EG | gmc 








(cranes. .—Two 3-ton Steam 


WHARF CRANES, with Boile’ te ; 


100) Machine Tools,comprising 


Lathes, Drills, Planers, S! Sl 
&c., READY FOR DELIVERY. - For Detailed a List 
apply, SCOTT BROS., Halifax. 8043 


Hyaraulic Crane, Accumula- 


tor, Pumps, Presses and Valves, Edge Runners, 
Engine, Boiler, S afting, &., on SALE at Nelson Wharf, 
North Greenwich, between Ten and Four 
BOLTON & CO., 110, Leadenhall Street, E.C. 
A Concrete Mixer and Stone 
BREAKER for £60. Several Stone Breakers, 


and two Disintegrators, equal to new, cheap.—S. 
MASON & CO., Stone-Breaking and Grinding Machine 
¥ 907 


Makers, Leicester. 
Mills 


[bree Large Pug in 


U esey condition, iy Clayton,  #.. & Venables, 
cylind ers 5 ft. high by 4ft.4in. to 4 ft. diam. ; ie 
= one door, fast and loose pulleys; capable of 
pugging ig 60 to 80 yards per day.—A ply, BALDRY 

YERBURGH, a Queen Anne’s Gate, Westmin- 
ster. Y¥ 912 


ngine, Willans’ Patent, for 
SALE ones also Twelve Phoonix ARC LAMPS, 
or 


only been in use short time.—W., 46, Powis oS 
Woolwich. ¥ 9 


Hypgines ! Boilers ! Cagines! 


—50 Vertical Boilers, 30 Cornish ditto, 30 various, 
consisting of Cater’s Patent, Galloway, ‘and Multi- 
tubular equal to new (replaced by Bone’s Patent 
Boiler); also a large number of Engines, consisting 
of 40 HP. Beam, Horizontal, Oscillating, Vertical, 
Hydraulic, Crane and Gas Engines, Riggers, Shafting, 
Plummer Blocks, and Machinery of every description, 
FOR SALE, cheap, at BONE’S MACHINERY D van 
127, Long Lane, Borough, S8.E. 


HP. Compound Portable 
10 


ENGINE by Marshall, Sons & Co., equal to 
new ; alsc 4, 6, 8, and 10 HP. by other makers. Ver- 
tical ’Boiler, 9 tt. by 3ft. 6 in., with all Fittings and 
Mountings complete ; also one "8 ft. 6 in. by 3 ft. 6 in. 
Gas Engine, by rossley, 8 HP., in first-class condition. 
Steam Derrick, to lift 30 owt., 45 ft. jib, nearly new. 
6ft., 7 ft. 6 in, and 8ft. Mortar Mills. Two Woodford 
Centrifugal Pumps. Two 4in. Centrifugal Pumps, by 
Gwynne; one 8in. do. One No. 5 Pulsometer, with 
Pipes and Fittings. yy Moulding, Shaping, and 
Recessing Machine, by A. Ransome & Co. 

The above, and a large stock of other Engines and 
Machines in first-class condition, are for HIREor SALE, 
cheap, can be seen at LEWIS & ‘LEWIS'S, Wandsworth 
Bridge Wharf, Fulham, London, 8.W. Telegrams: 
“* Lewises, London.” Machinery purchased for Cash. 

9339 


(rank Locomotives, 4 or 6 


wheels coupled. Specification and workman- 





“9318 























ship equal to Main Line Engines.—Apply to R. & W. 
HAWTHORN, LESLIE & CO., Ltd., rs, New- 
castle-on- Tyne. See Advt., page 59. 8877 

ocomotive Tank Engines 


always in stock or progress.—HUDSWELL, 
CLARKE &CO., Railway Foundry, Leeds, Sole Makers 
of ‘RODGERS’ PULLEYS” (Regiatered). Entirely 
Wrought Iron. See Illus. Advt., page 58. 647 


[_ocomotive Tank ss Same for 


Main Line Traffic, Short Line, ~ey ~ Con- 
tractors, Iron Works, Manufactories, &c., from a 
superior —— equal to their Gubdinas Railway 
Engines and specially adapted to sharp curves and 
heavy ts, may always be ae at short notice 
—_ esers. eo HAWTHO a @. Co., dates 
motive, Marine, and tionary Engine Works, Gates- 
head-on-Tyne. 15% 


ew Boilers for Sale. 


One New Steel VERTICAL BOILER, 14 ft. 9in. high, 
including ashpit, by 5 ft. 6in. diameter, with five cross- 
tubes, double-rivetted on all seams, suitable for 100 lb. 
working pressure, 

One ditto ditto double-rivetted on vertical seams 
only, suitable for 70 lb. working pressure. 

One New Steel Return-tube LAUNCH BOILER, 
4ft. diameter by 5 ft. long, with 1 ft. 9 in. flue, and 34 
2-in. brass tubes, 84 square oe heating surface, suit- 
able for 80 Ib. working pressu 

One New CORNIS BOILER, 9 ft. 6 in. long by 
3 tt. 7 in. diameter, with 1 ft. 9 in. flue and dome, 2 ft. 
2 in. La 1 ft. 8 in, diameter, suitable for 60 Ib. working 


pressu 

One ‘New LOCO. BOILER, 2 ft. across front, 1 ft. 8 in, 
across arch, 2 ft. 7 in. high, 3 ft. 3in. by 1 ft. 6in. 
barrel, 28 1} in. tubes, suitable for 80 lb. working 


pressure. 
One each 10, 8, 6, 5, 4, 3, 2 and 1 HP. standard size 
VERTICAL BOILERS. 

One Second-hand 30-HP. Cochrane Patent VER- 
TICAL BOILER, thoroughly pene with new 
—_ suitable for 60 Ib. working pressu 

One Second-hand 8 HP. PORTABLE ENGINE with 
new steel flue-box, new tubes, and thoroughly over- 
hauled, nearly equal to new, 

For ~_ and neuen apply to ABBOTT & CO., 
Newark-on-Tren Y 82 














good order; cheap.—BUTTERS BROS. “t Co., Water: 
loo Street, Glasgow. Y¥ 390 








AUCTION SALES. 





ranes.—Hand and Steam 


DERRICKS, various sizes ; SALE or HIRE.— 
BUTTERS BROS. & CO., Waterloo Street, —. 
1 


Dredg gers.—B and C sizes, 


PRIESTMAN’S, complete ; good order ; prone, 
—BUTTERS BROS. & CO., Waterloo Street, » Glaegow. 








lant suitable for Builders, 


Contractors, and Quarrymasters; all Mase; 
SALE or HIRE.—BUTTEKS BROS. & CO., Waterloo 
Street, Glasgow. Y 803 


Vertical Boilers for Sale, 


several sizes.—Particulars and price from 
z. — CARTMELL, 91, Buchanan — 


Steam Winches for Sale 


(Second-hand), 4} in., 6 in. and 7 in. cylinders.— 











J. MONKHOUSE CARTMELL, 91, Buchanan — 
lasgow. 





GROSMONT FURNACES, YORKSHIRE. 

Situate at Grosmont Junction, 6 miles from Whitby, 
consisting of Three BLAST FURNACES, with the 
FIXED PLANT ; also 67 COTTAGES, Three VILLA 
RESIDENOES, WORKMEN’S INSTITUTE, Com- 
} we Block of OFFICES, about 90 acres of Pasture, 
mber LAND, &c. The whole comprising an area 

of 104 acres of Freehold te. 


essrs. Willman & Douglas 

are instructed to offer the above Works and 

Estate FOR SALE by PUBLIC AUCTION at the Board 

Room, Royal Exchange, Middlesbrough, on Turspay, 

19th JANUARY, 1892, at 12.30 o’clock, subject to con- 
ditions to be then read. 

Plans and particulars my be obtained from Mesers. 
W. B. Pua? & Co., Royal Exchange, Middlesbrough, 
and 3, Lothbury, "London ; Messrs. WILLMAN and 
DOUGLAS, 26, Albert Road, "Middlesbrough ; or Messrs, 
Ngvz, CressweuL & Sprarrow, Solicitors, Wolver- 
hampton. Y 813 


For Continuation of Small 
Advertisements see Pages 4 
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The ORIGINAL and ONLY GENUINE 
PATHIN TD 


SPHINCTER GRIP 


‘* HERCULES” Brand (Regd.) 


Flexible Indiarubber Armoured Hose. 
Durability of Steel with Flexibility of Indiarubber 
Warranted and Guaranteed. 
PRACTICALLY INDESTRUCTIBLE. 

For Water, Steam, Gas, Air Suction, Hydraulic, &. 
Made to withstand internal or external te we up to 
5 tons on square inch. Beware of worth imitations. 


INFRINCEMENTS WILL BE PROMPTLY PROSECUTED, 


Eight First Prize At Leading 
d 


an Exhibitions, 
Highest Awards 1887 to 1890, 


6,000,000 


Eclipses all Hoses. Price Lists 0 on application. 


The Sphincter Grip Armoured Hose Co, ,L4. 


Offices: 9, MOORFIELDS, LONDON, E.C. 9328 


The Stockton Forge 


(Owwens : Taz Exourezame Svurriy Co., Lrp.) 


BRIDGH BUILDERS, 
IRON FOUNDERS, 
MAKERS OF FORGINGS 
And GENERAL ENGINEERS, 


Stockton-on-Tees. 


See Advt., page 14, in last week's issue. 8831 
London Agent: S. C. SHEWELL, 
Suffolk House, Laurence Pountney Hill, E.C. 


TUCK’S GENUINE 
PACKINGS. 


For Detailed Advertisement, see Page 71 of 
last and next issues. 8866 


1i6, CANNON ST., LONDON. 











ABSOLUTELY SMOKELESS. 


Particulars on application to 


NEW CONVEYOR CO. tt». 


1, Metal Exchange Buildings, London, E.C. 





eo vere sme 


UNITED ASBESTOS 


COMPANY, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 
8055 
Pioneers of the Asbestos Trade. 














For MARINE and other ENGINES 


VICKERS 
NON-CORROSIVE 
ENGINE 
OIL 


A better Lubricant than Olive or Castor Oils, 
BENJN. R. VICKERS & SONS, LEEDS. 


Tope’ seein went: 4 Ld. 





CHEAPEST, MOST DURABLE and EFFICIENT 
COVERINGS IN THE WORLD. 


STEPNEY SQUARE, LONDON, E.°" 
IRON & STEEL TUBES 


(LAP OB BUTT WELDED) 


Bad SEEEIASS See Son, Seen, Water, bf Pettomiie 
nas ge ees Air, and Hi “ ho 





JOHN SPENCER, 


GtLose Tuse Works, WEDNESBURY. 





14, Gr. St. Tuomas Apost_e, LONDON. 


COCHRAN & Co., 


Bin EN HEAD. 


PATENT VERTICAL 


MULTITUBULAR BOILERS 


Ready for Immediate Delivery. 








i 


ALL SIZES IN STOCK OR PROGRESS. 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 


High-Pressure & Compound Surface Condensing Engines 


ALWAYS IN STOCK OR PROGRESS. — 





PATENT AGENTS. 


a PATENTS. 
A llison Bros., Patent Agents 
AND MECHANICAL pe mange 
52, Chance: . ° 
Oclonial, ond For : Pasente obtained. geareaes 
Designs and e Marks no ell 8832 


Patents —E. P. Alexander 


and SON, Fels. Chartered Inst. Patent Agents, 
19, Southampton Buildings, Chancery Lane, W.C. 

‘All business Fore Ae British and | Foreign Patents, 
Designs and Trade Marks t te 
terms. Pamphlet and general advice gratis, 

el 8, ‘‘ Epa, London.” 
ESTABLISHED EIGHTEEN YEARS. 585 


Ayrton and Thomas, 


PATENT AGENTS. 
Provisional Protection, 9 months, £8 3s. French 
Patent, £8. Belgian, £4. German, £10 10s. Drawings 
at charges by estimate. List of charges, all countries, 
= free on application. Tele. Address: ‘‘ Prolonged, 
ndon.”—H. MOY THOMAS, Sole Acting Partner. 
, Chancery Lane, London, W.C. 9267 


rewer and Son, 

PATENT AGENTS, EstasuisHEp 1844, 

CHANCERY LANE So phg F 
And 30, East Parapz, LEEDS. 


Ts Inventors. — Harris ri 


MILLS, Patent saree, 28, Sou ton Build- 
ings, London, W.O., lished 1866, UNDERTAKE 
TSS combecten with patents in the United 
cae the Colonies, and all josien countries. NINE 
* PROTECTION £4 4. Attendance in the 
a at moderate charges. A Chart of 187 Mechan on 
Motions, with description of each, post free, 1s. 9246 


P. Jensen, M.I.M.E., 


Mr. “ 

F.LP.A., of twenty-five years’ rience in 
British, Colonial, and ae Pisente, Trade Marks, 
and Designs. Full culars on application. — Office 
for gg JENS: & SON, 77, Obancery Lane, 
on, 9174 


Telegram Address, —— London.” Telephone 


Phillips and Leigh (Henry 


Harineton Luiau, Assoc. M.1.0.E., Fel. In. P.A.), 
22, Sgn oe Buil Chance Lane, London, 
Ww.o . Immediate Pro’ in obtained for Inventions, 
Trade Marks and Designs in all Countries. 9150 


ther New Patent Law.—To 


PP GENERAL poy OFFIOE. 

. F. REDFERN & 

Strect, Fins aber, E.0. Provisional fenton mg £8 80, 
—- —_ - Belgian, £4. Circular tis, 
lephone No. ic —_ 

x oe tel London.” venates 9137 


Penson, bam — Messrs. Vaugh 


and SON, British, ie _ p acncn ener 

ents, 57, Ohancery "Lane, transact every 
direilane of business lame W vith Letters Patent 
Hatablished 1858. ** A Guide to Inventors” free by = 

















38, 








ry 








4, =~ 











TIME CHECKERS. 


Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 


WHEEL, GEAR, & RACK CUTTING. 
Milling Cutters of all descriptions. 


INDICATING COUNTING, AND 
WORK ME MECHANISM 


esse Work for Inventors con- 
ducted; Patent Business transacted by 


W. M. LLEWELLIN, €.E. 9087 


Llewellin’s Machine Co., Bristol. 


Begshaw’ s Wrought-iron Pul- 


as used in Government Departments, 
are the strongest, cheapest, and best in the market. 
Quick adively given. Illustrated price list, contain- 
ing rules for transmission of power b wheels, — 
a and shafts, free.—J. BAGSHAW & on 
Engineers, Batley, Yorkshire. 


I.HP. pen 1s. oF coat Pace 
JOSEPH WRIGHT, 


16, GREAT GEORGE ST., 
WESTMINSTER, 


CONSULTING ENGINEER, 
—aa SPECIALITIES: mee 9545 
Diagrams, Engines, Boilers, Construction, REPORTS. 


VALVES! VALVES! VALVES! 


CHEAPEST AND BEST. 
TURNBULL’S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 


ALEX. TURNBULL & CO., BISHOPBRIGGS, 


Telegraph: ‘VALVE, GLASGOW." 8474 


AV AD ESAT IVA 
HANOVER Germany. 
ENGRAVER 0 ON WOOD 
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From time to time Special Supplements are issued, containing a Classified Directory of the Current Advertisements in ENGINEERING, together with a List of the Tel 


Abbot, J., & Co., Ltd. 
Co... 2 oe 


ae Witing ‘Machine 


Co. . 
Anchor Tube Co. 
a a D., & Sons, ‘Lta. 


ppleby Bros. 
yond ae Ltd. (Bell's): : 
Asbestos Co. (The British) 
Asbestos Co. » Ltd. (The 


inited) 
Ashbury Railway ‘Carriage 
and Iron Co., Ltd. 


This Directory and List are also published in a . separate book form for handy reference, which may be obtained gratis from the publisher. 
IMmDiI= %To NS SS ee ee ee ee 


Brewer & Son 
Briggs Bros. .. 


British Gas Engine and 


Engineering Co., Ltd. 


Broadbent, Thos., & Sons... 


Brotherhood, P. 
Browett, Lindley Co. ‘Lta. 


Brown, Bayley's Steel Works, 
Ltd. ° 
Brown, Jno., & Co., Lta. |: 


Brush — trical Engineer. 


ing Co., Li 
meee ‘Steel Co., ‘Lta, 
Bullock, M. C., Manfg. Co. 


Burham Brick, Lime and 


Cement Co., 
Burton, C. ow 
Butterworth Bros., Ltd. 
Caird & Rayner .. 


Davey, Paxman & Co. 
Davies, W. J., & Sons 
Davis & Primrose ee 
De Bergue & Co., Ltd. 
Decauville, Ainé.. .. 
Delta Metal Co., Ltd... 
Denison, 8., & Son 
Dick, Kerr & Co., Ltd. 
Dorman, Long & Co., Lta. 


es 
Electric Power & Traction 
Co., 


PaG ~ 





Grover & Co., Ltd. 
Ginther, W. . 


Haacke, A., & Co. 


Hall, J. & E., Ltd. 


Halliday, Ja &Ga .. 
Handyside, A., & Co. .. 
Hannan & Buchanan .. 
Hanson, Carter & Co... 
Harpers Limited .. 


Harris & Mills 


Heenan & Froude 


Henderson & Glass 


Henderson, T. 


AGE 
Kirk, W., Price & Goulty.- 3 
Kirkaldy, J., Ltd. 60 
Kirkstall ForgeCo. .. .. 7: 
Knap, C.,&Co. .. .. .. 
Lane, H... ae «ate 
Le Grand & Sutcliff 1... 13 
Leeds Forge Co., Ltd. <n 
a Edwards k ha 


Leisler, Bock & Co. 


Co, 
Litholine Co. ‘“ 20 
Liewellin’s Machine Go.*...- 4 
Dloyd- & ‘ 


Muir, W., & Co. .. 
M 


y, J. 
Musgrave, J., *k Sons, pied. 
Napier Bros.. Ltd. 2 
Negretti& Zambra .. 
Nell. F. .. 
New Con veyor “Co., + Li. 
Niles Tool Works. . 
Norman, J. .. 
Normandy’s Patent Marine 
= Fresh eee ’ 


Norris, 8. E., & Co. 


Russell, pe Sean, & Sons, Ltd. 
Dit dit 


pe. Peans Co., Ltd. 
Sagar, J., 

Bt. Secure Teak La. 
Samuelson & Co., Ltd... 
Schiele, C.. & Co.. 

Scott Bros., of Halifax |. 
es Ernest, & ~eaape xo 


Scott, Geo., &Bon |: 
Selig, Sonnenthal &Co. .. 
Shaw Engineering Co., Ltd. 
Shelton Iron & Steel Co., Ltd. 


a % ‘ 

, Strickland & Co. 
Smillie. 8. 
Smith, = &W., &Co. 
Smith, G 


62 
2 
3 
2 
ll 
16 


a) 


GE 
1 
69 


egraphic Addresses and a Key to the same. 


races 
~— a Covering 

4 
Tuck's Co.. Ltd. =t4 
Turnbull, ‘Alex., #00. eo & 
Turner Bros... . 39 
a BE. B.& 


32 
Turto Pints &Co. 39 
Tweddell, Ceage i 1 


25 
United States 3 Metallic Pack- 
ing Co., 
Gatveannl Water Meter Coz, 
Ltd. 


Vaughan, EB. P., és Son 
Vaughan Pulley Co. 

Vv aughan & Son 
Vickers, Benjr., & Sons 
Vosper & © — 


. @ 

ee 5 £12 & Co. 
14 | Pat. Anhydrous Leather Co. 

Peckett & So: 
Phillips & Leigh | 
Phosphor Bronze Co. : 
Pickering & Co. 
Piggott, Thos. ‘& Co. 
Pollock, McNab & Highgate 
Poole & White, Ltd. 
Pooley, H., & & Son 
Price's Patent Candie Co.. 
Priestinan Bros, . 


Calvert, Cornes & Harris 
Calvert, ae & Son. 
Cameron, 
uring Co. . Carbrook Fore & & Steel Co. 
Ayrton & Thomas” Carter, e ) 
w, J., & Sons, Ltd. ‘ieat Carver, H. C. 
Churchill, C., & Co., Ltd. 


fawn, Bros. 
‘ke, Chapman & ‘Co. 


ley, W. ‘Co, Ltd. 47 ra 
Baldwin Locomotive Works Clarke's Crank and Forge 


Herbert, A. ee 
Higyinson & Co., Ltd. 
Hildick & Hildick 
Hindley, E. S. 
Hodgson & Sten | 
Holborow & Co. ee 
Holmes, J. H., & Co. ee 
Hopkinson, J., & Co. 
Horn& Son .. . 
Hornsby. R., & Sons, ‘Lta. MacLellan, P. & W.. Lta.. 70 
Hiveler & Dieckhaus.. 2 et Anti - Friction 

. Howell & Cv., Ltd. 46,4 Metal es .. 69] Proctor, J. 
Francis & Co., ie ee Hudswell, Clarke & Co. 5 Pg Ww ardle & Co. 1859 Pulsometer ‘ 
Fraser & Chalmers Ditto Mansfield, Elwin A., & Co. 27} Co., L 
FrictionlessEns, Peking. Co. Marshall, J. & Sons .. 62 | Ransoine, A., ‘& Co. 
Galloways Limited Marshall, Sons & Co., - Lt. Ransomes, Siinat Jefferies, al 


assey, B.&S. . 2 Le . , 
Mather & Platt .. .. .. . FF. eae 
Maxted & Knott .. .. .. Red; hb ee 7 
Measures Bros. & Co... .. 6 eG Retia.. .. « 3 
Meldrum Bros. . ee. card a ee co co 
Senos 6 ‘ns, we . W. » «+ es «+ 57 | Tangyes’ Machine Tool Co. ° Wilson, Alex., 2 Co., Lta.” 
beens Vulcan Foundry odes, B., & Son ein Ltd. Wilson, J. H., & Co. 
Engineering Co., Ltd. 24 Richards Machine Tool Co. 66 = & Chailen, Ltd. Witmeur, 8. & L., Bros. 
jeelse Thorpe . § | Richardson, T.,& Sons .. 28 Ditto ditto Wood, J. & E. 
Metallic Valve Co. «. Robey & Co. - 12) Teggin, Ed. Woodhouse & Rawson United, 
iw, Railway ‘Car- Robinson, Thos., & Son,’ Ltd. 53{ Te egraph Mfg. Co., qe P Lue 
Wagon Co., Ltd. Roger, R.,&Co. .. .. .. 67} Thamés Bank Iron 7 
Midland Railway Carriage y . 59 | Thames pane bs "Ship- 
and Wagon Co., Ltd. — e .» Ltd... 16; building Co., Ltd. . 
Miller, J..&Co. .. .. .. 16 
M'‘Neil, 6. Jr. 
Mohn, Chr. B. 


Wade, J. 

Warrington Wire Rope Wis. 
Waters Bros. 

Waygood, R., 


Ltd. 
Electrical Power “Storage 
te 7 


Pease Smith, pe ES & Sons 7 ae 
: Spencer, J. 4 
Spencer, J., & Sons, Ltd. 56 
Spencer, John (Gla usgow) . 65 & Co. 
Sphincter Grip Armoured Weardale Irn. & Coal Co.. 
Hose Co., Ltd. .. voce 4] Weir,G.a@J... .. 
Stanley, \§ F. .t ., 65 | Weldless Steel Tube Co. 
Stannah, P 1| Werner & Pfleiderer .. .. 
Steel EE of Scottand 16 | Westray, Copeland & Co. ., 
-Steel Pipe Co., Lid., 68 | Westwood, Baillie & = 
Steinmetz, E. om wa Whitaker Bros. .. ee 
Steven & Struthers _ White, J., & Sons : 
Stewart, A. & J., & Clydes- Whitworth, Sir Jos., & Co. 
dale, Ltd. .. « Ltd, 
Stewart, D. 7. & ‘Co. Widdow son, Iu ee 
Stif&Sons .. : Wigyins, F., & Sons .. 
Stockton Forge Co. Wiley, J.,&Sons.. .. 
Sturtevant Blower Co. Wilkinson, G., & Sons * 
Sunderland, J Willans & Robinson, Ltd... 
Szerelmey, N Cs & Co. Willcox, W. H:, & Co. oa 
Tangyes Limited . Wilmott & Cobon 


Lock wood & earl as oe 

Loudon Bre: oo ee @& 

Lucas & Havies 

Luhrig Coal & Ore Dressing 
Appliances, Ltd. 71 

Luke & Spencer, Ltd. - 3d 

MacCulloch, Thos., Sons, & 
Kennedy, Ltd. 


wr? 
uesusees lz ss 


may 
Siow 


Co, 
Elliot, Geo., & Co. 
Empire Co. .. 
Findlay, Alex., & Co. 
Fleming & Ferguson ee 
Forrest & Co. =o “se 
Forrest, Thos. .. .. .. 
Forrestt & Son i 1& 
Foster, W., & Co.. Ltd. .. 
Fowler- Waring Cables Co., 
Ltd., as 


per ie fen 


fSa~ 


0., . oe oe 
Clay Nang Co., The 
ts aes 6 Clayto Ks 
Bayliss, Jones & Bayliss .. 32 Clayton’ & Shuttleworth «e 
Beardmore, Wm., & Co. .. 16 | Clyde Rivet Works Co. 
BeRiss, G. E.,&Co. .. .. 38|Cochran&Co. .. 
Bement, Miles& Co... .. 14] Ditto aac tae 


~ 
i 


“Engineering 
ditto 1é& 
Hunslet Engine Co. 

Hunter & Knglish .. .. 
Cochrane, J... .. .. .. 7 Ditto ditto Ibbotson Bros. & Co., Ltd. 
Coles, Henry J. .. .. .. Ga Steam Generators, Impresa Mineraria Italiana 
Copeland, J. & Co. Li <r he India Rubber, Gutta Percha, 
Co. NeEMEGME ce | be Garrett, R. & Sons | eet & Telegraph Wks. Co., Ld. 
Bessemer, Henry, & Co., Lta. Craig & Donald Gates Iron ‘Works a Isca Foun aoe and —- Co. 
Binney & Son « we « Crampton Brothers Glover, W. T., & Co. .. Isler, C., 
Birch, J., & Co. .. as Credenda Cold- means Seam- Goldsworthy & Sons .. Jensen & cad e 
Bird, C. @. ia és ae ne 15 less Steel Tube Co. Goodfellow, B. «é Jessop, Joseph, & Son" < 
Black, Hawthorn & Co. 3 & 60 | Croft & Perkins Grafton & Co. P Jessop, Wm., & Sons, Ltd. 
Blackburn, Jos. y Crompton & Co., Ltl. Greaves, Bull & Lakin Johnson & Phillips iu 
Blackman Ventng. ‘Co. ‘Lea. rosbie, A. . ers Green & Boulding .. 64 Ditto ditto .. 
ta. Crossley Bros., Ltd. 1& Greenwood & Batley, Ltd. Jones, Burton & Co. .. 
. & Co. Crowley, J., & Co. , Ltd. << Greenwood & Co. . Jordan, T. B., & Son .. 
Boiler Insurance and Steam Crystal Palace Electrical Greenwood, J., & Co.. ‘ita. Keenan, M. .. a 
Power Co., Ltd. - 2 Exhi oe 06 Grenfell & ‘Accles, ak. Kell, Thos., & Son’ 
Bowling Iron ape Ltd. ag) & Co. Grice, Grice & Son Kerr, Stus art & Co, 
Bremner, J. A. & Co. Datlington Fon "Forge Ci Co., ‘ita. Grice, W., & Co. .. Kirk, Geo., & Co... 











pson 40 | Thornycroft, John L., & Co. 
Rugby'Portland Cement Co. 1 | Tinker, Shenton & Co. . 
Russell, G., & Co. 1& 72 Tomey, Jos., & Sons .. 
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Tel: grams: LLOYDS, BIRMINGHAM 


. ELECTRICALLY WELDED FITTINGS OF LARGE SIZE. 9083 
Works: Albion Tube Wks., BIRMINGHAM ; Coombs Wood Wks., nr, HALESOWEN, Warehouses: LONDON—90, Cannon St., E.C.; LIVERPOOL— 63, Paradise St.; MANCHESTER—44, DEANSGATE. 


RUSTON, PROCTOR & CO., LID. 


SHEAF IRON WORKS, ENCGOOZLN; AND 20, BUDGE ROW, LONDON, EI.C. 


MANUFACTURERS OF 


PORTABLE AND SEMI-FIXED COMPOUND ENGINES. 


THRASHING MACHINES, TRACTION ENGINES, TANK LOCOMOTIVES, CENTRIFUGAL PUMPS, 
SUGAR MILLS, CORN GRINDING’ MILLS, STEAM BOILERS. 
Mining Engines and Machinery, Saw ; 
250 Ml 15,000 


ill Plant, &c., &c. 
PRIZE a AMD = Steam Engines 
MEDALS Manufactured 
AWARDED. and Sold. 














“FIXED ENGINES. 
Condensing, Non-Condensing, and Compound. 


CATALOGUES QUOTATIONS 


application. 


PORTABLE ENGINTS. 
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A. RANSOME & CO. 


STANLEY WORKS, KING'S ROAD, CaELESA. LONDON. 











Sole Manufacturers, for Illustrated De- 
‘POOM TYONU sv j[vy Uvy4y SSeT sojsvm 
‘Goued IBlMoO11Id FOVs pidvr ysour ey} YALM 

eoed <surdeoy ofIymM ‘mug pueg s,curosuvy 


scriptive Pamphlet. 





Apply to A. RANSOME & CO., of Chelsea, 





HE MOST IMPORTANT LOG SAWING MACHINE EVER BROUCHT OUT. 


A. RANSOME & Co. 


FOR SHIP’S RICCINC, BOATS, Xo. OR FOR GENERAL USE 
HIGGINSON’S PATENT 


WROUGHT STEEL BLOCKS 


FITTED WITH WROUGHT STEEL SHEAVHES. 
PATENTEES & SOLE MANUFACTURERS, 


HIGGINSON & CO., Ltd., 7, Hurst St., Mersey St., he ia 


Alse Makers of THE wemine enanntth MASTER leatlien hand and es steering gear), 
Silent Steam Ash Hoist, Hydraulic Rivetters, &c. at Telegrama: *‘ H 


DARLINGTON FORGE co., LT 
cysemoute eee DARLINGTON, ENGLAND, -ronsiiiitiors 


HAVRE i8ee siti MANUFACTURERS OF ON ADMIRALTY LIST. 


STEEL CASTINGS ano 


(BY IMPROVED SIEMENS OPEN HEARTH AND CRUCIBLE PROCESSES ) 


TRON & STEEL FORGINGS 


_ ANY WEIGHT UY TO SO TONS. 
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PATENT HOPPER DREDGER DOUBLE BOWED WITH TWIN SCREWS DREDGE PLANT—IMPROVED PATENT 
AT BOTH ENDS AND TWO LADDERS FITTED WITH 
scainiebink deeseceaimiaalieainniniaiins INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


TO ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR OWN FLOTATION. 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED HOPPER DREDGERS. 


= a -—= ne = — — 1 ety eo ey te —— Sewage  — paaeat 
; : | ide and Stern Paddle eel Steamers, Screw Steamers, Yachts 
oR EDGING: “AND: ib DISCHARGING Nc- === Torpedo Boats, "Re. . 


| FLEMING & FERGUSON, 


SHIPBUILDERS & ENGINEERS, PAISLEY, N.B. se 
GEORGE ELLIOT & CO., Ss 


/’ iti. 


LANG'S LAY Patent WIRE ROPES 


LANG’S LAY WIRE ROPE WHEN NEW. Office: 23, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG’S LAY WIRE ROPE WHEN WORN. 9100 


Tre AnchonTtbe Co. pon TUBES 


MANUFACTURERS om ees For Cas 
C Steam & Water purposes 


LAP WELDED IRON & STEEL BOILER TUBES- 


_— 





















































































Heir. Leal CC 


LIGHT RAILWAY ENGINEERS & 
CONTRACTORS, 
20, BUCKLERSBURY, LONDON. 








9190 





aan En RO 

















PRIZE MEDALS received from every Exhibition at which our Machinery has been Exhibited: LONDON, 1851 PARIS, 1855; SOCIETY OF ARTS, 1855; LONDON, 1862; DUBLIN, 1865. 


way REUIE & CO., BRITARNIA WORKS, SHERBOURNE STREET, MANCHESTER, 


MUIR'S IMPROVED HOLLOW MANDREL | ALFRED MUIR’S PATENT miaaie — Special Brass Finishers’ Lathes, with Capstan Rest and seaten 8 Patent Multiple Drilling Machines, for Boiler 
various sizes, with Capstan or Turret oy ~ tor| of taking at one cut, 1 in. — ire 16 in. wi je, at} Guide Screw Chasing arrangement. hell and Boiler Flue Rings. 


Steel, up to 3 ‘in. square. the rate of 1 in. a min 
MUIR'S PATENT PROFILE VERTICAL & HORIZONTAL | ALFRED MUIR’S PATENT OVAL HOLE and CIRCULAR yy tay ~ tH mage centres, Single, Double, or Punchiag and Shearing Machines, all sizes and de- 
struction, Sere, Oe ee ee ee General | Bou BORING MACHINE, for Marine Boiler-plates, | power Lathes, 5 in. to 72 in. centres, all descriptions. | Plate Bdge Planing Machines, 








meinen HURE'S PATENT UNIVERSAL MILLING MACHINES, | Hanson's Flanging Machine, for Flanging Rings of | Special Machinery for Rifled Ordnance, Armour Plates, 
PATENT “Bl REAMERS, for truly finishing Taper and wi with two = to work vertically and the| Boiler Flues. Small Arms. 


Parallel Holes. other Horizon’ MacOoll’s Patent Rivetting Machines. Special Machinery for Sewing Machine Makers. 
W. M. & Oo, have in their extensive STOCK ROOMS, or in progress (AT MANCHESTER ONLY), various sizes and descriptions of the above Machines, &c., which are in general demand. 9209 
LONDON ADDRESS—2, WALBROOK, E.C. _ 


—-——___ 














The Chief Specialities ot the 


new CONVEYOR CO. to. 


ARE-— 














= 
= 
\ 


\ 





PATENT MECHANICAL 


BF CONVEYOR -STOKER, | 


fees Which gives a high turnace and & 
= a low chimney temperature, and 
fy Absolute Smokelessness, from 
: any kind of fuel. 


SEND FOR CATALOGUES. 


Self-acting 
COAL STORES.’ 


Automatic 
BOILER HOUSES. 
SHIP AND BARGE: Po 
ELEVATORS. . 
= ELEVATORS =} 
= FOR EVERY PURPOSE =\, 





\ 


= CONVEYORS AND 3; 


WRITE FOR CATALOGUES TO 


1, METAL EXCHANGE BUILDINGS, 
LONDON, E.C. ™ 


THLAGRAMS: “LABORLESS.” 
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TANGYES’ 


REVISED HORIZONTAL STEAM ENGINES 


WITH OR WITHOUT THE 


TANGYE-JOHNSON PATENT AUTOMATIC GEAR. 





These well-known Engines, introduced many years ago by Tangyes, have been entirely re-designed, 
and are now made from new patterns, having 

BED-PLATES heavier and extended in front to give increased stability to the crank-shaft bearing. 

CRANK-SHAFTS of increased diameter and with longer bearings. 

BEARING SURFACES increased throughout. 

FLY-WHEELS increased in diameter, width, and weight to insure steady running. 


For Steam Pressures not exceeding 100 Ibs. per square inch. 





Diameter of Cylinder... 9... 00 uve ees, 9 10 1 | 12 | OE emesl 143 16 
‘ ee ee eae 20 22 24 26 28 | 30 30 
Revolutions per Minute a = oe oe ie 120 * 110 100 | 95 | 90 85 | 85 








For Steam Pressures not exceeding. 80 Ibs. per square inch. 














Diameter of Cylinder cal ose RE 6 | : a 9 | 0 12 oo shTtltCO 

ee ie Me: ae a ae 1 ae Eee 24 26 | 2 30 | = 30 

Revolutions per Minute. ... ise | 150 1390 | 120° | NS | 105 | 95 88 80 | 4% 10 he Ss 
For Steam Pressures not.exceeding 60 Ibs. per square inch. 

Diameter of Cylinder... .... 0. ws Ss ins, 7, 8 | 9 10 11 12 | 13 | 14 ..|,-.- 12 173 

ee eS Oe bet eee ee eee | joe 20 2 | (f | -° |" = 30 

Revolutions per Minute... ad ue te | 180 °,] 190 |. 120 | aas | 105 95 88 | 80 75 75 











These Engines can be supplied right or left hand, and—in all but the 6in., 7 in. and 8 in. sizes—with or without Tangye-Johnson Patent Automatic 
Gear, Meyer’s Gear, Air Pump Condenser. In all sizes with Link Motion Reversing Gear, and coupled in pairs in any of these forms. 
Several of the smaller sizes may be had mounted on cast iron base with Vertical Boiler in the 60 lbs. series, or with Semi-Portable Multitubular Boiler 
in the 80 lbs. and 100 Ibs. series. : 7796 
8 





y TANGYES LIMITED, BIRMINGHAM 


And LONDON, NEWCASTLE, MANCHESTER, GLASGOW, SYDNEY, MELBOURNE, JOHANNESBURG, GENOA, BILBAO. 
Copyright—Entered at Stationers’ Hall. _ No.7 B. 
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TANGYES’ 


REVISED STEEL BOILERS | 
























“COLONIAL” BOILER. 10 Sizes—4 to 25 Horse Power. CORNISH BOILER for Wood Fuel. 10 Sizes—8 to 20 Horse seek a) 














VERTICAL E BOILER. 7 Sizes—3 to 14 Horse rain. LANCASHIRE BOILER for Wood Fuel. 6 Sizes—30t to 65 ares Rowen 
CORNWALL i A Vi 
WORKS, 3 
LONDON : 35, Queen Victoria Street, H.C. ance alt St. Mary’s Gate. SYDNEY: Hay Street. 
NEWCASTLE: St. Nicholas Buildings. GLASGOW : Argyle Street. MELBOURNE: Collins Street. 
JOHANNESBURG: Commissioner Street. GENOA: 9, Via 8. Ugo. BILBAO: Gran Via 52, TI9A 


Telegrams: “TANGYES, BIRMINGHAM,” Ne, 62 B. 
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Dimensions ; Length, 210 ft.; breadth, 32 ft.; draught, 13ft.; displacement, 1139 tons; horse-power, 1500 ; 
speed, 14.2 knots. Armament: Three 15 c/m. B.L. Guns, and Two Machine Guns, 


F-NCINEERING DEPARTMENT 


MARINE ~ eee on WwOoRK 





a 














= Dr YD De a 








WW ‘hd FOR REPAIRING PAIN: NT 
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HATHA ABTA SBADAARA TS 
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HYDRAULIC Cysreu") MACHINE TOOLS 





























88, QUEEN VICTORIA STREET, 
LONDON, E.C. 9022 


“WOODHOUSE & | RAWSON UNITED, LIMITED, 


GOLD MEDAL, SILVER MEDAL, BRONZE MEDAL, 
Paris, 1891. er a Paris, I89l. 


TRANSMITTER 


For which Repeat Orders are constantly being received 


s« COIL GRIP 


CLUTCH or COUPLING and is superior to any form ot 


— FRICTION CLUTCH 


: 11, 250 HP. ALREADY IN USE THIS YEAR. 
THE ADVANTAGES OF THE TRANSMITTER ARE WORTH KNOWING. 


ILLUSTRATED CATALOGUE WITH USEFUL TABLES ON APPLICATION. 


The SHAW ENGINEERING CO., Ltd., Ashton Gate, Bristol. 
F.C. AUSTIN MANUFACTURING CO. CHICAGO, ILL., U.S.A. 


agers 
































The ‘‘NEW ERA” GRADER, guaranteed capable of 

= in embankment 1000 to 1500 cubic yards of 

rth fn 10 hours with 6 teams and 3 men, or of loading 

600 O £0800 wagons of 1} yards each in the same time ; 
dimensions packed, 650 cubic feet ; weight, 7000 Ib. 


Price .. aa wa ee -- $1200.00 








DRAG SCRAPER. 


No. 1, with runners, 110 lb. oé +. $5.75 
No. 2, os p= 100 Ib. .. ae -- $5.26 





THe Aubin KEVERSIBL bk inte MACHINE for 
building country roads; weight 2100 Ib. ; 110 cubic ft. 


Price .. ee he me a -- $200.00 





BUCK SCRAPERS. 
For 4 horses, 340 Ib., 34 cubic feet, price $28.00 
For? ,, 230 lb., 16 - 2 $21.00 


WHEEL SCRAPERS, Climax No. 2, 640 Ib., 20 cub. ft. 
Price <a $40.00 
Climax No. 8, 650 Ib., 22 cub. ft, price $45.00 





“NEW ERA” GRADER BUILDING poe CANAL. 
Prices are f.o.b. cars N.Y. or Chicago. Cable Address: “ Austin, Chicago.” Use A B C Code. 9018 


=". Cc. AUSTIN MEG. CcoO., CHICAGO, EX KXa., U.S.A. 
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ELECTRIC WELDING AND HEATING. 


THE IMPROVED BENARDOS SYSTEM. 
LLOYD & LLOY D, Birmingham, 


SOLE LICENSEES FOR THE UNITED KINGDOM. 














This system is Economical, Safe, and capable of extended application to 
metallurgical operations. 

The process can be worked by means of an Electric Lighting Plant with 
slight modifications. 


Its practical success has been demonstrated on a large scale in England and 
other countries, and Installations may be seen by appointment, either at the 
Coombs Wood Works, Halesowen, of Messrs. Lloyd & Lloyd, or at those of their 
licensees, Messrs. John Spencer & Sons, Limited, Newburn. 


Numerous tests of welds have been made by Messrs. David Kirkaldy and 
Son, showing fibrous fractures and high tensile sisiaing — 


Applications for ioennes are to be addressed to Lloyd and Lloyd, Birmingham. 


“Hydropult”|2 OC BHY & CO’S 























STEAM ee TRAP. 

oo fi] om EXPANSION PORTABLE ENGINES 

purse | 1] | BEST POSSESS 
a: AND 

EFFOIENT nme fae J} net ppt ag 
Bend forkists ; _nume | Great Strength, 





Sole Makers 





Extreme Simplicity of 
Design. 

First - class Workman- 
ship. 

Great Economy in Fuel. 

Fase of Management. 

Absolute Safety in 
Working, 

Great Power and Dura- 

> pility. 


JOHN CROWLEY & CO., Ld. 


SHEFFIELD. 9815 
Maintenance of Permanent Way. 





ROBEY & CO. are also manu- 
facturers of Portable Engines, 
~~ Aaa Engines, Robey 
7 es Locomotive 
Boilers combined (both Com- 
Engin ont henge Ba ey 

ngines, High-Speed Engines, 

Horizontal Fixed Engines 
(Simple & Compound); sugar 
Mills. Locomotive. Cornish, 
and Vertical Boilers, Winding 
Engines, Head Coors, L mong 
Pumps, Centrifugal Pu ~ 
and every description of} 
chinery for Builders ands con: 
tractors. 


“EFF \GLOBE WORKS, LINCOLN. 


Strangeways Ironworks, MANOHESTER, 
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“MIDGET” 





PRICE COMPLETE witH GLOBES, £5 5s. 


Adjustable Solenoid Resistance up to 5.6 ohms, with quick break switch, 
£2 extra. 








The “MIDGET” Arc Lamp is specially suited for | 
lighting the interior of large Shops, Theatres, Museums, 7 
Picture Galleries, &c. &c. It is simplicity itself in con- 
struction, A small globe of special make renders it 
perfectly shadowless. 











ARC LAMP. 





gee sg The C.P. is 250 at 45 Volts & 5 Amperes. 





LAMPS KEPT IN STOCK 


{ FOR PARALLEL LIGHTING. 


ta «FOR CONTINUOUS CURRENTS "7 SERIES 





THE ADVANTAGES CLAIMED ARE: 


NO SHADOWS. ABSOLUTELY STEADY. 
ECONOMY IN MAINTENANCE. 
SIMPLE CONSTRUCTION. COMPACTNESS. 











WOODHOUSE & RAWSON UNITED, LIMITED, 


88, Queen Victoria Street, and 34, Cannon Street, pO E.C. 
Branch Offices :—MANCHESTER, BRADFORD, GLASGOW, BELFAST, CORK, CARDIFF, NEWCASTLE, EXETER, &c. 













UNIVERSAL Tae ala 


CUTTER ya 
REAMER | 


GRINDER 


GRINDING © 
EVERY FORM OF 


MILLING 
GUTTERS. 


Illustrated Catalogue sent on 
receipt of Twelve Stamps. 


CHAS. CHURCHILL & 60, Ld. 


21, CROSS STREET, FINSBURY, LONDON. «« 


-~ 
— 


Ae tenant 





FO 








4 |For ECONOMY and 
4 | DURABILITY are not 





peice GRAND & SUTCLIFF, 


PROPRIETORS OF NORTON’S PATENT 


REGISTERING TURNSTILES. 
ABYSSINIAN AND ARTESIAN TUBE WELLS. 


































“Bollors, 
s. Fresh 


When fitted with Flanged Compensation Rings 
will wi os the ve thon zon pressures, 


KINNING PARK IRONWORKS, 
GLASGOW. & 
























Are being largely used 

by the BRITISH and 

FOREIGN NAVIESand 

the principal Steam- 
ship Lines. 





FIG. B, MULTIPLEX 
FIG. A. FLEXIBLE DEAD LIFT VALVES. 
SHEET VALVES, 


For Particulars and Priee Lists apply at the Offices of the 9188 


METALLIC VALVE C0., Tower Buildings, Water Street, LIVERPOOL. 
Q 
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BEMENT, MILES & CO., 


-— BUILDHRS OF — 


Metal-Working Machine 
PHILADELPHIA, Tools 










ae ——— 

ops, Steam Forges, 

Ship Yards, Boiler 

es wn 
orks. 

















JOHN GREENWOOD & Oo, Limited, 
Oarr and Hope Mills, TODMORDEN, England. 
London Office—110, Oannon Street. Telegraphic Address—‘ Pickers, Todmorden.” 





THSTIMONIALS. 


From William Cook and Company, Ltd., Tinsley Steel, Iron, and Wire Works, Sheffield. 
Dear Sirs,—We have pleasure in stating that 


eased with them. —— sare’ 


AM COOK & OO., LIMITED, 
©. A. EARNSHAW, Secretary. 
Pheenix Foundry and Engineering Works, Millwood, Todmorden. 
Messrs. John Greenwood & Co., Limited. 


Gentlemen,—We have used your Buffalo Belts of different widths on our oor ao some time, and \ 


are very well pleased with them; each one giving us great satisfaction.—We are, yours tru 
JONATHAN BARKER & —, 


PRICES AND PARTICULARS ON APPLICATION. 


ROCK EXCAVATION #20 WATER 


AS USED ON THE SUEZ CANAL, IRON GATES (DANUBE), &c. 


Rock Cutting WITHOUT EXPLOSIVES, and Dredging. 


LOBNITZ PATHNT SYSTHM. 


Apply to LOBNITZ & CO., Renfrew, Scotland, 


PATENTEES AND SOLE MAKERS. 






















ESTABLISHED i13'70. 
Hard Water Made Soft, “4 HALLIDAY $ 
Dirty Water Made Clean,} FILTERS.” 
MORE STEAM MADE, ay 


LESS COAL USED, 
Boiler in Better Order, and 
_ Longer, 


HALLIDAY’S WATER SOFTENER & FILTER. 


Oan deal with any quantity or quality of Water; 20 years’ experience, Estimates free. 


J. HALLIDAY & CO., 


PORTLAND WORKS, WATER STREET, ASHLEY LANE, 
MAN CME! S' TEI Et. — 














|IGROVER & CO., LIM., 4 


we have used your Patent Buffalo Belting in various | jf 
parts of our Works with every satisfaction. The belts used in our Wire Rod Mill are driven at a very high | |f 
se and are subject to sudden and heavy strains, but they answer the purpose admirably, and we are very | | 





SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over '750,000 superficial feet in use on 2,000 Structures, 





ENGINEERS, &c. 


BRITANNIA WORKS,’ WHARF ROAD, CITY ROAD, LONDON, N. 


Write for Ii ee and full Purtieaons (sent i Sree). 9133 


Gates Rock «° Ore irpater 


CAPACITY FROM 2 CWT. TO 100 TONS PER HOUR, 


For Chemists, the Laboratory for 
Sampling, Cement Makers, Bui ders, 
Contractors, em, Miners, or 
any Breaking Purpose. 


Creat SAVINC in POWER. no gaa to any 
Degree of Finen 

The principle involved in this pete beg a to be 

the greatest success ever introduced into Stone Breaking 


Machinery. 
Send for Catalogue, containing over 500 references 
of ge Miners, Railway Companies, Cement 
ers, etc. 


GATES IRON WORKS, 


73a —— VICTORIA — - on LONDON, ENG, 


44, Dey Street, New Yor B.A. 9291 
50, South ‘Thimten htreet, wg U.S.A. 














WORKING at London Office’ 

















Britannia Ironworks, 


DERBY. 


104, Queen Victoria St., 


LONDONg 








IT STANDS AT THE HEAD. 


THE CALIGRAPH, 


The Fastest, eit and 
Most Durable 


TYPEWRITER. 


Saves Time, Labour, and Money; 
is Easily Operated and does not get 
Out of Order. 


E The writing can be press-copied, 
=* and manifolded, 


GOLD MEDAL 


At the Paris Exhibition, 1889. 








For Specimens and Prices apply to— 


THE Al AMERICAN WRITING MACHINE 500 "$ BRANCH, COVENTRY, ENGLAND; oss 





Or to T. DAVISON, General Agent, 92, Queen Street, Cheapside, LONDON, E.C. 
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LEBTE, EDWARDS & NORMAN, 


ENGINEERS, 


EUSTON ROAD, LONDON, N.W. 


GRINDING, 
LEVIGATING, 


ano MIXING 
MACHINES 


(GOODALL’S PATENT). 


PUMPS «= 


SEMI-FLUIDS, 












8955 


THE HUNSLET ENGINE COMPANY,| 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 


Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&e., &e. 
Specially designed for any cir- 
cumstances, or to suit any 

Gauge of Railway. 


a MADE FOR 











™= On Purchasing Tes or other- 
8884 


WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 













HORIZONTAL & cama: 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING MACHINES. 


SAW BENCHES, &e. 
J SECOND - HAND ENGINES. 


CATALOGUES & PARTICULARS 
ON APPLIOATION. 9051 








“” a 
_I = 
r 
= = 
wi [ — ] 
> oo = 
7 c= 
& < & 
> = 
Or cs 
Lu >= | fi 
= : : =I 
Lu 7 —— er oeeZZAZZZZ-NS 8476 = 
WELLINGTON WHERE LARGE 
sont nuPkesenrarive, ©. G. BIRD, IPSWICH, STOOK Is KEPT. 


London - 1885 
Liverpool- 1886 % 
Plymouth - 1890. 


SIMPSON, STRICKLAND &0. 


Centractors to the Lords of dalek aliaandiscs ica dace eae 
Italian, Spanish, Dutch, Ottoman, N.S. Wales, Brazilian Governments, The P. & 0. Co., & Firms & Yeon Owner inal pr ofthe World 


- 1887 Pe 
- 1889) 












We claim ‘tor our Launches and Yachts, fitted with 
ec s Patent Machinery (of which we are Sole 


q@ " temoat Possible Economy of Fuel. 
(2) as, amen trae 





















J The .~* “a () Gh °F ea yt Power for 
The most Economical C Steame tae 
Engine for the Power 8) Ginrotoe Hip 


~~ Developed ; and 
- Decidedly the Best Engine 
of its class that is made. 











London Offices: 171, —— Victoria Street, E.C. 
Send for Testimonials and Prices. 


WESTRAY, COPELAND & CO., 


LIMITED, 
ENGINEERS, BOILER MAKERS, IRONFOUNDERS, 


BARROW-1N-FURNESS. 


















































HANSON, CARTER & CO. 


TELEQRAPHIO ADDRESS: TELEPHONE No. 
‘“‘PUMPS, BRADFORD.” 647. 


Double-Action Piston 
Pumps. 
Quadruple-Action Piston 
Pumps. 

SINGLE RAM PUMPS. 
DOUBLE RAM PUMPS. 


Stationary Fire Pumps, 
VERTICAL AND HORIZONTAL. 











mm 
it) 








Hanson’s Patent Steam Dryer. 
“~sameael 8s Patent Steam Trap. 





Z alve, 
== —— WRITE FOR PRICES, —— 3390 





ENGINEERS, _- sl WORKS, BRADFORD. 
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THE STEEL GOMPY. OF SCOTLAND, 


EIMxIT=ED. 


(SIEMENS PROCESS). 
23, Royal Exchange Square, GLASGOW. 


MANUFACTURERS oF 


Steel Rails, Plates, Angles, Zeds, Channels, Beams, 
Bars, Hoops, Nail Strips, Spring Steel, Forgings, 
Steel Castings, Blooms, Billets, &c. 

Also Sole Makers of Wright’s Patent Improved Self-Canting 


MARTIN'S ANCHOR. 








SIEMENS’ |... 
Yi, 


CAST 
STEEL. PATTERNS. 
8979 


Royal Naval Exhibition, Stand No. 55, See Oey Gallery. 


WM. BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY) 
Parkhead Forge, Rolling Mills, & Steel Works, GLASGOW. 


MANUFACTURERS OF 


STEEL AND IRON FORGINGS, 


EZLOL.LOW MARINE SHAE TS, 
SHIP AND BOILER PLATES, ANCLES, BARS, AND RIVETS. 


(ALL STEEL BY SIEMENS PROCESS.) 


Board of Trade, Bureau Veritas, Indian State Railway, and other 
Tests at Works. 9237 






ADMIRALTY 
| COMMERCIAL 

















Admiralty, Lloyds’, 














JOHN ROGERSON & CO., Ltd., 


STANNERS CLOSES STEEL WORKS, 
WOLSINGHAM, vi DARLINGTON. 


ESTABLISHED 1862, 


CONTRACTORS TO H.M. NAVAL & WAR DEPARTMENTS. 


ATTWOODS’ PATENT STEEL. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEEL CASTINGS 
STEEL FORGINGS 


For Engineering, Colliery, Dredging, and Ordnance purposes. 








— ESTABLISHED 1840.— 


_ JAMES MILLER & C0., 


\ (ON ADMIRALTY LIST.) 4 y 
: 204, Stobcross St., GLASGOW. BY 
Manufacturers of every description of tj 

g IRON & STEEL RIVETS, z 
8 Bolts, iuts, Woodscrews, and e 
ashers, &c., &c. a 





q 
| 
| ' 


Hil ll 





a 
| Also Makers of Patent Machinery for the 
a Manufacture of RIVETS, BOLTS, &c., &e. Md 





REGISTERED TRADE MARE 
HUVA BAVAL ACAUALSIO“A 


SHIPMENT ORDERS A SPECIALITY, TO WHICH THE 
MOST PROMPT AND CAREFUL ATTENTION 18 
GIVEN, 8356 








THE 


WEARDALE IRON & COAL Co. 1a 


COLLIERY OWNERS AND MAKERS OF ‘‘WEARDALE” COKE. 


STEEL (SIEMENS) & IRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, &c., 


Of the Highest Quality, to Admiralty, Board of Trade, Lloyds’, and other Tests. 


LOCOMOTIVE FRAME PLATES, 





BRANDS FOR IRON BARS. BRANDS FOR me PLATES. 

TUDHOE (CROWN) W. I: 6 CO. BB TUDHOE (CROWN) | Bnaxp ron Sram, 
TUDHOE BEST SCRAP . BB. TUDHOE BB WEARDALE STEEL, 
WEARDALE WEARDALE. TUDHOE BBB 














BwriG TRON. 
“WEARDALE” (for Plough Shares & Chilling Purposes). “TUDHOE” (Hematite). “BELMONT” (Cleveland), 


PRINCIPAL OFFICES: 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM; & GEORGE YARD, UPPER THAMES ST., LONDON, E.C. 
LONDON WAREHOUSE: 9035 


GEORGE YARD, UPPER THAMES STREET, E.C. 


J. S. CUMBERLAND, Agent. 








RAYTNBRS 


PATENT AUTOMATIC EVAPORATOR, 


FRESH WATER FEED MAKE-UP APPARATUS. 
APPROVED BY BOARD OF TRADE FOR PASSENGER 8HIP8, 
ON ADMIRALTY LIST. 
Provides Fresh Feed Make-up Water for Boilers, 


and Heats the Feed. 


Prevents Formation of Scale—Saving Expense of 
Scaling. 
Economises Fuel. Is Self-Cleaning. 
Requires no Pump. 


Only One Joint to Break and Re-make for 
Examination, &c. 


a. As supplied to ROYAL NAVY, 
mi FOREIGN NAVIES, and principal 
#. STEAMSHIP LINES. 


Telephone Number—5210 












BAL 

















EVAPORATOR, showing Beating Colls withdraws: ° 
Tel, Address—‘ Vaporize, London.” SOLE MAKERS: 


CAIRD & _RAYNER Coppersmiths, Brassfounders, and Finishers, 


Commercial k OUSE, LONDON, E. 
First-class Medals—Paris, 1885 ; London, 1862. Gold Medals—Paris, 1878 ; Melbourne, 1881. 


SHELTON IRON, STEEL, & COAL CO.,L™ 


STOKE-ON-TRENT, np ‘122, CANNON STREET, 
LONDON, E.C. 











Bans ¢ BILLETS. STEEL eee 
FORCE 2 rounpry PIC IRON: 


GRANVILLE ‘asd 





BRANDS. 








Estu8.] JOSIE TOME.YW & SOmMS, [1835 
EUREKA 


MANUFACTURERS OF THE 





ee ee oi nd 0 © peeerars oh ONT, per square inch, and do Ae colour nor become furred by use. Manufacturers 
to Her > TESTIMONIALS OW APPLI N.B. “Makers solely to Messrs. Kerr and Jubb of the 
Enamel! ‘LONDON WAREHOUSE A AND. ‘SHOWROOMS, 98, HATTON GARDEN 8398 


THE MANOR GLASS WORKS, ASTON, BIRMINGHAM. 
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“AKROYD” 


PETROLEUM ENGINE. 


Uses Common Oil and is therefore — 
fectly safe. No Slide Valve, Ignition 
Tube, or Electricity employed. 


The Simplest and mest reliable Oil En- 
gine in the market. Is set going by an 
ordinary labourer in seven or eight 
minutes, and will keep working without 
attention the whole day at the cost of 
about one penny per HP. per hour. 








BINNEY & SON, 


~<s CATHERINE S8T., CITY ROAD, E.O. ; 
and 62, Queen Victoria 8t., London, EO, 

> O. BR. BINNEY, 5, Hackney Road, London, 
E.; H. A. STUART, Bletchley Ironworks, 
Bletchley, Bucks. 8918 


HIGH GLASS MACHINE TOOLS 


At Moderate Prices. 
LARGE VARIETY ALWAYS IN STOCK. 


EDWARD TEGGIN, King Street West, Manchester, 


F. WIGGINS & SONS = 
RLECTRICAL 
And all other purpose 
Largest Stock in 
the World. 
ILEPHONE No. 2248, 


10, Tower Hill, E., 
AND 
LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


The SPRING RINGS are SIMPLE and EFFICIENT, and are designed 80 as to have two distinct actions— 
one to press the Packing Rings outwards against the walls of the cylinder, and the other to press the 
Rings a against the flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887, 






























102, Minories, E.C. 
LONDON. 


Contractors to H.M. 
Government. 











LOCKWOOD AND CARLISLE, 


BAGEL FOuUNDEY,, Seer rrmxr-E- 9224 








Received PRIZE MEDAL at the Smoke Abatement Exhibition, South Kensington, London 
International Inventions Exhibition, London; and Saltaire Exhibition. 


PROCTOR’S 
Patent Mechanical Stoker 


AMD SELF-OLBANING FIRE BARS. 
The First and ONLY INVENTOR of the Radial Shovel with Tappet and Spring, and this invention 
asian alone as the only successful Shovel Stoker. 


Over 6000 Furnaces have been supplied 
with the Stoker. 


Over 500 Machines now working on the Continent 


Lord Justice Cotton says:—‘‘ Nothing 
of the kind has been done before.” 

Lord Justice Bowen says :—‘“ This Is 
really a pioneer invention,” 

Lord Justice Fry says:—‘‘It ro- 
duces with great exactitude the ion 
of the human arm in placing coal upon a 
fire, and I think therefore that we have 
& new combination for a new object, and 
the gist of that combination has been 
taken by the defendant,” 


Upwards of 270 Testimonials seapesting this machine have been received. Oopies of which will be forwarded 
on application. 


J. PROCTOR, PATENTEE AND MAKER, 
HAMMERTON STREET IRON WORKS, BURNLEY, LANCASHIRE. 








JOHN WHITE & SONS, 


Tanners, Curriers, and Leather Merchants, 


PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE, 


AWARDS : Leeds, 1875; Paris, 1878 ; Bradford, 1882; Amsterdam, 1883 ; Huddersfield, 1883 ; 
International Inventions, 1885 ; Colonial and Indian, 1886 ; Saltaire, 1887. 






Selected by the Executive = Telegraphic Address! 
Council to Supply the Leather =) “ WHITESONS, BINGLEY.” 
Belting for the Machinery in —- 
the Elotria Light Depart Patent ¥ or Triangular 
ment of the Inventions Ex- : Lf 
hibition, 1885, and again in’ < Fy and Square Leather Ropes. 
the same Department for the ae Specialities 


Colonial and Indian Exhibi- 9iy 


tion, 1886, SU for Electric Machinery. 





FOR DRIVING THE MAOHINERY IN THE ELEOTRIO LIGHT DEPARTMENT OF THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for driving the Machinery 
in the Electric Light Department of the International Inventions Exhibition of 1885 may 
be of interest, showing such combined results in Belt Driving as have probably never 
been previously attained :— 
Speed. Transmitted. 
2585 ft. per minute ... 120 1.HP. 
” ” eee 170 3 


Len Width. 
No. 1—70 fb. x 10 in. 
” 2—73 » X 15 ” 


» 3—60,, x16,, 3270 99 99 ae TOTAL 
” 4—86 99 x 24 ” 2585 ” iy) om 350 ” 1180 LHP. 


Seog es: 


99 5—y, ” x 15 ” 


” 99 99 x 99 99 


99 9° ” eee 170 ” 
” ” ” oo 170 ” 





JOHN WHITE & SONS supplied the Main Driving Belts at 
THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. 
, HUDDERSFIELD ,, : sn 
» SALTAIRE EXHIBITION - - - = 1887. 


Being awarded GOLD MEDALS ON ALL THE OCCASIONS for complete efficiency. 8795 


“CLIMAX” PATENT PARALLEL VICES. 


Solid Steel Jaws and Wrought-iron Sliding Bars, 
INSTANTANEOUS in action, SIMPLE in 
construction, ECONOMICAL in use, 


















Easily and quickly adjusted 
without using the screw, saving 4 
time. Secure grip ob j = 
screw and lever, the best com- 
bination for the 
Screw is never exposed and [| — 
only used for tightening the 
grip. Opens double the width 
of the Jaws. Few and simple in its parts. Not 
liable to get out of order, there being no cams, 
toggles, hooks and clutches. Strong and durable, 
working parts wrought-iron and steel. 


STOCK SIZES AND PRICES. 


Patentees and Manufacturers— 
Width of Jaw ee oa am 4 5 6 
Open to ee «e “ ee a § 10 12 


i inn, CRAMPTON 
A—Soup §' J &e es 
Seedismetiae: ee Steel Faces) aa 7 a — ee 3 R Oo T Las] E R S, 
Weight .. -- 47 64 100 150 Ibs. SHEFFIELD. 1 


Size of Wrought- ron Sliding Bar 2x14 24x14 3x14 34x12 in. 

















THE HELICAL 


CENTRIFUGAL PUMP 


J. A. WADE an and 4 JOHN OHERRY, 

Draws to a depth of bt 2 ft. below the 

i spindle, and raises water in suction 

and lift combined above 100 ft. The 

output is as marvellousas the powers 

of suction and lift, for a 6-in. » in 

oe — lifts, put out upwards of 

Se Reference is 

kindly permit itted by the Exors. of T. 

R, Esq., who are using 

these Pumps very extensively on the 

Manchester Ship Canal and othe: 
orks, 

It can also be used without Foot- 

valve, thus becoming an excellent 
Dredger. 


JUBILEE EXHIBITION AWARDED 
a ee ne THE ONLY PRIZE GIVEN FOR PUMPS. 


HE ECONOMISER FORCE PUMP, 
(Also Patented by J. A. WADE a JOHN CHERRY), will be found to ‘work much more easily than any 
other Ram Pump, and y to require less steam to drive it. It can be produced in 
a form ety nt very litle ae = erway ag a — for 68. 


J.A.WADE, AT THE HYDRAULIC ENGINEERING WORKS, HORNSEA, 











London Office and Showroom- 22, ST. ANDREW’S STREET, E.C. 
WHERE FULL-SIZED STOKER CAN BE SEEN. 8854 


"Or at B. WADE, SONS, & 0O., Hull 


j 
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} AYWARD TYLER i) 


qyDRUE PUMPS °S § DR 





_ CONTRACTORS TO HM. GOVERNMENT. 


34& S5WHITECROSS ST. LONDON 


CARBONIC ACID TRADE 
SEAMLESS STEEL 
CYLINDERS, 
COMPRESSORS, 
ano VALVES. 


— — Engineer, Birmingham. 


» ENGINE AND BOILER WORKS. 


JOSEPH WRIGHTS.C2 
Sapo TIPTON= 


FEED WAFER HEATER 


BUILDINGS. 
= SAVES is 
eam COAL, ‘le 
. WATER, |, fi 











APPLY: 
PATENTEE, 
















‘BOILERS, §|{j/ 
i BABOUR. }/Iiiil jill) 
= PAYS FOR TSeLr Ve He 
Every 12 Months. *| ii 
i IS THE VERY BEST = | 
a, WATER PURIFIER. poaiisiitees 


oveR 3000 so p. "a t di 


ee For REDUCED PRICES write direct to feces Megivasd 

















THE GENERAL 


ELECTRIC POWER 
AND TRACTION 


COMPANY, LTD. 











UNDERTAKE 


Electrical Work of Every Description. 


strated Catalogue on application. 


Chief Office: 35, NEW BROAD STREET, E.C. Works: Kentish Town. 


8646 








ao 





|\GROFT & PERKINS, won, BRADFORD. 


SPECIALTIES: 





ah 
3} f = & 
i Vi Lay 

Ah ls t 





BEARINGS. 








WROUGHT-IRON PULLEYS. 
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BABBITT METAL, PLASTIC METAL 


WHITE BRONZE. 


TRADE MARK 


“WACHINED IF REQUIRED 


TO PATTERN OR TRACING IN 
GUN METAL 
PHOSPHOR-BRONZE 
ALUMINIUM -BRONZE 

on TO 1. TON EACH : 








1 CLAYTON. Ramientir’ Metal eaciisind 


115, Thornton Road, BRADFORD.  ™ 


TE =i 


Simplex TwistDrill Sharpener 


CAN BE FIXED TO THE TOOL REST OF AN ORDINARY GRINDSTONE 
OR EMERY TOOL GRINDER IN TEN SECONDS. 


Produces equal cutting edges with equal clearance, 
and ae chisel point perfectly central with the nose 
of the d 


The simplest manipulation of any sharpener extant. 


Packed in a neat box, with full instructions for use, 
and Delivered Free at any Railway Station in the 
United Kingdom. 






















PRICHS. 
No. 1. For Drills from } in. to4din. ... £7 
No.2. ,, 5, 5, §i.to2 in... £10 
G. D. EDM ESTON, 

29, JOHNSON STREET, _ 9318 


Cheetham, MANCHESTER. 








JOHNSON & PHILLIPS, 
Engineers and Electricians. 


THE BROCKIE-PELL ARC LAMP. 


8028 
14, Union Court, London, E.C. 
Works: Charlton, Kent. 




















CHRISTY & CARTER’S 


MAGNETIC SEPARATOR 


x For taking heavy 
> pieces of IRON 
ae out of Bones or 
any other material 
previously to 
grinding. 


} CHEAP. 
SIMPLE. 
EFFIGIENT. 


—~ 8919 


== For PRICE LIST 
== and full particulars 


ee Vegetable Pulp, 


EMERY & EMERY CLOTH} === 


SILVER MEDALS INT MEDALS INTERNATIONAL HEALTH (i884) AND (1884) AND 
INVENTIONS (1885) EXHIBITIONS. 


KEENAN’S © s8OStERzp —— isquor Boilers, Steam Cop- 
PATENT 


NON-CONDUCTING 











It prevents the radiation of 
heatand condensation of ~~ 
and effects a large saving in fuel 
and labour. It is not affected 
* by exposure to Weather, and is 
the only effective non-conduc- 
tor. It adheres to vessels of 
every shape and in every posi- 
tion, without any external 
castings.—Weight when dry, 
14 in. | cory 3 lbs. per super. 
square foot. 

For comele, Ba —— mama 


MATTHEW KEENAN, Sole Manufacturer, 
ARMACH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. sexs 


FOUR SILVER MEDALS AWARDED. 


COVER your BOILERS, etc. with 
FOSSIL-MEAL COMPOSITION 


The only Genuine and Original Article Supplied by 


A. HAACKE & CO., 


LONDON, E.; AND LIVERPOOL. 9136 


JOHN OAKEY & SONS, 


GENUINE EMERY, emery WHEELS 
EMERY CLOTH, _ feral Puro 














ane a ROAD, GLASS PAPER, yi 
LONDON, 32. = BLACK LEAD, &c. 



















HOT WATER BOILERS, 


PIPES AND CONNECTIONS. 
IRON PIPES, 


&c., FOR 


Hot Air Apparatus 


—— ERECTED COMPLETE. —— 420 


Catalogue Gratis. Illustrated Price Book, 15th Edition, Price 1s, 








STEEL SHAFTING 


PRICE or WT: TRON. 





(LONDON DISTRICT) 8996 








J. C. R. OKES, 39, QUEEN VICTORIA STREET, LONDON, E.C. 
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“ Helvetia’’ Leather Belting & Laces. 
LEATHER FIRE HOSE, 

Pump and Hydraulic Leathers, &c. 

HIGHEST AWARD INVENTIONS EXHIBITION, 1885. 


PICKERING & CO., 


> 6, JOHN DALTON ST. 
MANCHESTER 
Roists, Lifts, Cranes, 
Pulley Blocks, te. 


Write for Catalogue No. 24 


MODELS & SMALL MACHINERY 


Ot aT description for PATENTEES and IN- 
VENTORS, made to Drawing, either full size or to scale. 


Best Workmanship Guaranteed. Estimates Free. 
LUCAS AND DAVIES 


Experimental Engineers, eB 
67, FARRINGDON ROAD, LONDON. 














ingdom 


AWARDED. 
or Piston Rods, Valve Spindles and Pumps. 
Thousands working at the present day. 


THREE MEDALS 





Sole Manufacturer for the United Ki: 


PATENT METALLIC PACKING. 9327 
JAMES MURRAY, 


8, ANDERSON QUAY, 
Works, $1 & 88, Washington St. }GLascow. 


Warrington Wire Rope Works, Lt 


OONTRAOTORS 
War Office, Admiralty, and Foreign Governments. 
Head Ofice: 18, Gonus Piazsas, LIVERPOOL. 
Telegraph Address, ‘‘ Wmor, LiverProon.” 
Manufacturers of Round and Flat Wire Ropes of all 
kinds, for Collieries, Mines, Railways, Tramways 
Steam Ploughs, &., &c.; Guide Rods, Signal and 
Fencing Strands, Lightning Conductors, Sash and 
Picture Cords, &c., &. 








Galvanised Wire | ~ for Shi; , Galvanised 
Flexible Steel Wire Hawsers, Towlines, wi Warps, 
d Running Gear. 





GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 
any part of London by boat, or cart; and to 
every part of the ee and boat direct 


Stockton, Wilmoote, and Harbury Works. 


Ohief Offices : WARWICK. 
Depots! WORCESTER WHARF, 3IRMINGHAM; 
18, SOUTH WHARF, PADDINGTON, W. 6864 








PREVENTS INCRUSTATION ano 
INTERNAL CORROSION, 
ww STEAM BOILERS. &c! 











Makers, 
SHETTLEstTton 


GLASGOW. 


GRENFELL & ACCLES, Ld. 


MILITARY AND GENERAL ENGINEERS 
AND AMMUNITION MANUFACTURERS, strate mane 


HOLFORD ENGINEERING WORKS, 


Perry Barr, BIRMMIN GEAM. 
London Office: 7, Great St. Helen’s, H.C. 


Telegrams: ‘‘ MITRAILLE, BIRMINGHAM,” ‘‘MITRAILLE, LONDON.” 
Telephones; 2559, BIRMINGHAM. 11243, LONDON. 


MANUFACTURERS OF 


HIGH-CLASS MACHINERY 


OF THE BEST ENGLISH AND AMERICAN TYPES. 


MACHINE TOOLS & LATHES. MILLING & DRILLING MACHINES of various types. 


SPECIAL MILLING CUTTERS. 


Contracts for Designing and Supplying Special Tools, Cutters, 
and Fixtures for Interchangeable Work of all kinds. 
SOLE MAKERS OF 


BARON’S PATENT SCREW-MAKING MACHINE, 


Fowler’s Patent Tube, Bar, & Rail-Bending Machines, &c, 


BENDS AND COILS OF ALL KINDS UNDERTAKEN. 
MACHINE GUNS. MILITARY AND SPORTING ARMS. 


ESTIMATES AND CATALOGUES ON APPLICATION. 9280 
Jee 


MANUFACTURERS OF 
SEAMLESS :-BRASS:-LOCO 

MARINE-&-CONDENSER-TUBES 

ZSEAMLES S COPPER -TU 

















Z_-A= BRAZED BRASS 
B COPPER-GAS-& STEAM 
TUBES. ORNAMENTAL TUBES 
R ¢ 


ROLLED METALS; 


SHEEPCOTE S™. 


oO. 
RMI 


Ezz 


CARTRIDGE 


Bt NKS 
+ © 
STYS:*GOVERNMENT 
LIVERPOOL 


NGHAM 


EFFIELO 











The BURHAM BRICK, LIME, & CEMENT CO., Liti., 


7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 


BURHAM WORKS, near Aylesford, Kent; MURSTON WORKS, near Sittingbourne, Kent. 
London Depots :—BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms, 


POE? TIL.AND, SsieEPPy, AN ROMAN CEE N'T 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 0176 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


TANGYES’ MACHINE TOOL CoO.,, L'°. 


BIRMINGHAM. 











NOW READY, 


TANGYES MAGHINE TOOL CATALOGUE, carro 


DEMY QUARTO—STRONGLY BOUND. 


Containing 1384 pages of original illustrations and descriptive matter 
relating to Machine Tools and Wood-Working Machinery; 63 pages of 
Telegraphic Code for correspondence in reference thereto, and 11 pages 
of useful tables of memoranda for Engineers. 


The whole of the Manufactures of Tangyes’ Machine Tool Co., Limited, 
having recently undergone a thorough revision, involving in many cases 
entirely new patterns, all previous Catalogues are necessarily superseded 
by this—the 1891—Edition, which treats solely of present manufactures. 


WO 'T =i. 


Owing to the great outlay involved in the production of this work, and the vast number of 
applications reaching them from day to day for copies of their Catalogues, Tangyes’ Machine 
ool Co., Limited, are compelled to notify that they cannot supply copies of this Edition gratis. 
A charge of 5/6 (not nearly covering the cost) will therefore be made for each copy; and orders, 
accompanied by a remittance for that amount, can now be entered, and will be executed in 





order of priority. 6/6 POST FREE 
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SAMUEL OSBORN & CO.,. 


MANUFACTURERS OF CRUCIBLES AND SIEMENS 


STEEL CASTINGS 


Of every kind, and up to 15 tons each. 


SOLE MAKERS OF MUSHET’S SPECIAL & TITANIC CAST STEELS. 


ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS. oxo 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 


AB ABBOTT r & -60., Newark-on-Trent. 





























MAKERS OF 






‘EVERY TYPE OF 


auch L lug Ballers. 


| 
= 








LAUNCH BOILER, %!8 
RETURN TUBE TYPE. 


SELF: ADJUSTING STUFFING BOX 


AND METALLIC PACKING. 


( MACBHTH’S PATENT. ) 


LAUNCH BOILER. 
ADMIRALTY CUTTER TYPE. 


ESI 








“TORPEDO 1 TYPH, PE, 




















Perfectly steam tight. es to all movements of 
_. Rotates round rod and keepsit "piston rod, 
= true. es not get out of order. 
4 Hasnospringsorcomplication. | Will stand any pressure. 
j Adjusted from the outside. Reduces friction ; saves coal. 
Traps both steam and air. Oan be fitted to any engine. 





STEAM USERS & ENGINEERS SUPPLIED. 
FOR ALL PARTICULARS APPLY TO THE MAKERS— 


JOHN & EDW®?: WOOD, 
iommmens MiLwacun } BOLTON. 
Friction n Coupling and Friction Pulleys 


TO TRANSMIT UP TO 1000 HP. 


Y CHEAPEST and BEST in the 
: Market. 


f= 200,000 HP. IN USE. 


ecaaatalr CATALOGUE containing Simple Rules for Transmission of Power 
by Ropes, Belts, Shafts, and Wheel Gearing, PO8T FREE. 


‘J. BAGSHAW & SONS, L?. 


Batley, Worlshire. _ 































THR PATENT ANHYDROUS LRATARR CO. 
PORTOMOpTEL Cotas SE Somer tt 


Leather Bene, Bisse, Se S 





ted and Ri 


Goods Stam with 
our registered Teds Marks, without whloh one are 
Established 8502 


—POOLEYS 


PATENT 


WEIGHING MACHINES 


AWARDED FIRST PRIZE MEDALS 


LP 


WHEREVER EX@IBITED 


HENRY POOLEY & SON 





ate t+ 
@Uun—-oUND— 


NNNNNO OG: 


LIVERPOOL 
LONDON 
BRANCHES AT sah 
MANCHESTER NEWPORT MOR, 
NEWCASTLE on TYNE DERBY 
GLASGOW BIRMINGHAM 





MANSFIELD’S 


= OIL-GAS APPARATUS 


To Light Houses and Drive Gas Engines 
In the COUNTRY and ABROAD, 


The Cheapest and Best System, fully matured. Can 
be fixed and werked by novices with perfect safety. 
Any Oil may be used. Universal References, 
ltl etl 


EDWIN A. MANSFIELD & CO., 
76, Queen Victoria Street, LONDON, E.C, 


TELEGRAMS; “‘ LUCIFICO, LONDON.” 9259 
EDWIN MANSFIELD & SONS, MANCHESTER, 
ALFRED MANSFIELD & 00., CALCUTTA, 


T. J. War 
Denver, Colo, 





J. A. R. Waters, 

amen, Belmont Consolidated Mining Co, 
. H. Exnest WarTERs, 

Manager, Sheridan and Mendota Mining Co, 


WATERS BROS. 


MINING AND MECHANICAL 


ENGINEERS, 


708, 709, 710, BOSTON BUILDING, 
DENVER, COLO. 
Mines Examined yw Reported on, Management of Mines, 
Designing and Arrangement of ae Haulage 
and Mills Undertaken. 





en, 
; Den 


State National Bank, De National Bank, Denver; 
oO e 


& Co., New Yo rk; Fraser & Chalmers, Chicago a: oan 
9283 


enver. 
CABLE ADDRESS: ‘‘ WATERS, DENVER.” 





JOSEPH BLACKBURN, 


Ww Manufacturer and Erector of . 


Improved A 





REGISTERED 


Lightning 
Conductors AY 


39, Arkwright &t., 
AND 
Gresham Works, 


NOTTING man. 
Branch Wor' 
London, Walsall, “Stoke- 
on- -Trent, Bristo , Ply- 
mouth, and Dundee. 


| CHIMNEY COLUMNS 
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suit the various Markets. Prices and any 
other information forwarded on application. 


The Piatform Engineering Works, 


(Facine Tam River, NEAR CHERRY GARDEN Prsx.) 
IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


(16 years at Sir Joseph 
Whit ‘e & Oo.) 


wing A ; 

Workne wd Machine Tope, bo, to" Whitworth’s 
Standard Threads and Bizes. 

Britannia Works, Ordsall Lane, Salford, 


MANCHESTER. 9090 
Prices Lists Fase on APPLICATION. 


W. GUNTHER, OLDHAM. 


SILENT 


FANS 


(Over 6500 made). 








pumre 


Pumping g Engines 


Prices, &e., on Appli- 
cation. 8938 















_ SMxIm.1.IE’s 
FRESH-WATER OONDENSERS. 


FEED-WATER HEATERS 





e 33 PATENTEE AND MANUFACTURER, 8732 


Saml. Smilile, 71, Lancefleld St., Glasgow. 











Marine En ginoors ir interested | in Fuel | Beonoms. 
PATENT SELF-CLEANING "FURNACES. 


IPS: 
Cato, Goso, Sapp! o, Klectro, Angelo, Hi Dorado, Orlando, 
Torpedo, Rollo, Santiago, Lepanto, Martello, apollo, — 
Hindoo, Argo, Pacifica, Humber, ent, Beneficent, 


'ypso, 
Virent,” Rident, Salient, Diligent, James Westoll, John Adamson, 
W. B. Ferguson, James Cameron, J. M. Smith, City of Chester, 
Asama, A Akaba, Ataka, Lara, Haverstoe, Black Prince, 
Highland Prince, Crown Prince, Soldier Prince, Industry, Hun- 
on, Port Pirie, Port Denison, Port Caroline, Colchester, &c. 
—I ustrated Circulars on application. 8549 


T. HENDERSON, 40, Oastle Street, LIVERPOOL. 


R. WAYGOOD & CO. 


MANUFACTURERS OF 


RICK MACHINERY, 


SUGAE MILLS, 
COFFEE MACHINERY, 


HYDRAULIC PRESSES, 


LIFTS & CRANES 
For Hand, Steam, and Hydraulic Power. 


APPLY FOR ESTIMATES & CATALOGUES. 


9296 











Falmouth Road, London, 8.E. 








26,500 Engines and 24,500 Thrashing Machineg 
Made and Sold. 


LINCOLN, anp 
78, Lombard St., 















& TN 
| és “ate? 





PORTABLE ENGINES. 
SEMI-PORTABLE ENGINES, 
UNDERTYPE ENGINES. 
TRACTION ENGINES. 
HORIZONTAL ENGINES. 
STRAW BURNING ENGINES, 
SPECIAL ELECTRIC LIGHT ENGINES, 


ee 


Simple and Compound. 


gg ILLUSTRATED CATALOGUES 


Free by Postto any { 
Part of the World. == 








PATENT HYDRAULIC PIPES 


CSS 











SLOW SPEED. 
HIGH EFFICIENCY. 









NEWGASTLE-ON “TYNE, 


AND 


2) 17, COLEMAN STREET, LONDON, E.C. 


FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 





















Makers ef Improved Lathes; 4 eins Shaping, Drilling and Screwing Machines; Portable Universal Radial Drill, 
i yashing, Shearing, le Iron, g Machines; Scrap and Rail Sheorin na, Plate’ Edge Rail a and Bending 

Machines, Horizontal and Vertical Piste ——. —— —_ and Tee Iron Bending Machines, Plat Edge Planing Machines, Saws for 
Cutting Hot and Cold Iron, Rivetting Machines, S Hammers, Hydraulic foot he 


OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 





PUNCH aND SHEAR. 
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,3 WILSON HARTNELL, 


— MANUFACTURER OF — 


eat. DYNAMOS-MOTORS, 
COMPLETE 


Mm ELECTRICAL PLANTS, 


PUMPING, HAULING, MINING ORANES & HOISTS. 
ENGINES, GOVERNORS, &o, 


Wolt Works, LHHDS. 


Telegrams—"‘HARTNELL, LEEDS.” 


London Offices: Mansion House Chambers, 11, Queen Victoria Street. 
Telegraphic Address—“' PROPAGATOR, LONDON.” 8718 


DAVIS & PRIMROSE, 
ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


ONLY MAEKEHRS OF 


Improved Bevelling Machines 


‘ 
\ 





a a === 








for SHIPS FRAMES. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS. 


PUNCHING & SHEARING MACHINES, SHIPBUILDERS’ & BOILER MAKERS’ MACHINE TOOLS, &o. 











CANNON STREET IRONWORKS, 
SALFORD. 


A.EDMESTON sos’ aay 
fie FRICTION CLUTCH 


PATENT 







LIP 





Engineers to Bleachers, 
Calico Printers, Dyers, 
Finishers, &c. 9228 

SOLE AGENT for LONDON and DISTRICT— 


Mr. C. W. BURTON, 
158, QUEEN VICTORIA S8T., LONDON, E.C, 


AND 
BEST IN THE MARKET. | 


SEND FOR PRIOE LIST 
AND DESORIPTION. 


Extensive Stocks “< 


OF 
Every description 


and Section of 
Malleable Iron, 

including Large 
Round, Square, 














Great Variety 
Of Heavy Sized 
Plain & Chequered 
Plates. 
Boiler and Tank 
Plates, &c. 


Quotations and 
Sections on appli- 


RAW 


NE AUNT 


and Flat Bars; — 
Shipment Orders 
Heavy Sections of Promptly 
Girders, Tees, Executed. 


Angles, &¢., &€. 7 


> CORRESPONDENCE SOLICITED. 
J] 8806 


THE “ACME” GOVERNOR 


(LINDLEY’S PATENT). 


= i 


“A” Type. Standard Pattern. 
WITH ORDINARY VALVE BOX. 


THE “ACME” GOVERNOR 


AA 





























Size of Pipe. PRICE. Size of Pipe. PRICE. 
gin, | £3 5 3hin. | £11 10 
Sw 315 YP 14 10 
1} 5, 4 5 G4 18 0 
1h 5, 415 6 , 23 0 
. 5 10 7% 27 0 
= 8 0 as 32 0 
3 9 0 





Nors —All types are the same prices. 


THE “ACME” GOVERNOR | 





“C” Type. 
WITH STRAIGHT VALVE BOX. 
-. SOLE MAKERS OF 













































4 


\ 
q 
4 
1 
4 
f 
1 
i 
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AIR PROPELLERS, for 
CS. 4 Ni Ventilating, Cooling & Drying. 


vA , cg a Laedageeyrgente nerd 
wae the Blackman, at a moderate 
fe ac pad g to do work which, if 
~ done by any other appliance 
ay | | would have to be done by dint 
y, | of greater Speed, Power, and 

| Cost of working. 8366 






cae  aRaecas 
68, FORE 8T., LONDON, E.C., 


DON OE Bhan 


IRON-WORKING MACHINERY 


CRAIG & DONALD, 


JOHNSTONE, near GLASGOW. 








BAR, &c., an MACHINES) “A y 





wesc | Machines for Shipyards, 
oiler and Girder Works, 
Forges and Rolling Mills, 


Labour-saving Machinery for Tank 
and Gas-holder Makers, 9256 


THE 


BOILER INSURANCE 


. AND 


STEAM POWER CO. 


LIMITED, 


Head Office: 67, King St., MANCHESTER, 
ESTABLISHED [859. 
CAPITAL ... .... £250,000. 
INVESTED FUNDS . . £88,000, 


Boilers and Engines Insured 


and Inspected. 


Employers Insured against Claims X ened 
Ph the e Employers’ Liability Act. 


Joint Policies Issued. 
Individual Accident Insurance. 


J, F. L, OROSLAND, M.Inst.M.E., Chief Engineer. 

0, BULLOOK, Assoo, M.Inst.0.E., Assist. Engineer. 
EDWARD HADFIELD, Seoretary. 

Applications for Agencies Invited. 9178 


Machine Tool Makers. 
G. WILKINSON & SONS, 


Bradford Road Tool Works, 8926 


KHIGH UB Y. 

















Perforatt 
Plates 


OF ALL SHAPES 





Merthyr Yulcan Poundry Engineering Co. 





al, ST. MARY. STREET, CARDIFF. 





iii) FORRaS TT & Son, 
SHIPYARD, WYVENHOE, ESSEX, AND NORWAY YARD, LIMEHOUSE, LONDON. 
Ship, Yacht, and Boat Builders in Wood, Iron, or Steel. 





14 PRIZE MEDALS. 





DRY Dock ry ft. LONG AND PATENT SLIP FOR HAULING UP. 
Contractors to the Admiralty, War Department, Indian Government, Crown Agents for the Colonies, Foreign Governments, ac 


YACHTS & LAUNCHES BUILT in WOOD, COMPOSITE or STEEL, STERN WHEEL STREAMERS & BARGES in SECTIONS or PIRCES. 
_ GENERAL REPAIRS OF ALL GLASSES PROMPTLY EXECUTED. LAUNCHES AND ALL KINDS OF BOATS ALWAYS ON STOOK. %:8 


AUGUST . RE ICHWALD { LONDON, 9, New Broad Street, B 


.O. 
NEWOASTLE-ON-TYNE, Lombard Street. 


BEST CRUCIBLE AND SIEMENS-MARTIN STEEL CASTINGS, 


To stand Admiralty, Board oi Trade, Lloyds, and Bureau Veritas tests. 








ARTICLES FOR ARTICLES FOR 


RAILWAYS, HYDRAULIC AND 
SHIPBUILDING ELECTRICAL 
YARDS, MACHINERY; 


ENGINE WORKS, 
ROLLING MILLS, 


IRON and BRIDGE =22ese eee 
WORKS, 


=) Also for Wagon, 
Excavator, &c, 

= : Builders and 

== Boiler Makers. 


other Locomotive and Engine Cas 
Propellers, Hollow Axles, Erie aes 





of all kinds; 
&c. &c. 9344 


and 
Toothed Wheels and Pinions of any size and weight; 


SPECIALITIES { Locomotive, Wagon, and Truck Wheel Centr 








AND MOUNTAIN, 1a 


ELECTRICAL & GENERAL 


ERNEST SCOTT 

















NEWCASTLE-ON-TYNE ENGINEERS 
Sn BRASS FOUNDERS. 
ADMIRALTY PUMPS. HYDRAULIC PUMPS, 


ELECTRIC LIGHT 


MAOHINERY. 


Tyne Dynamos and Are Lamps, 
Tyne Alternators 
and Transformers. 


AIR & CIRCULATING PUMPS. 


FORCED DRAUGHT AND 
qn VENTILATING FANS, 


‘a ) Brass Condensers, 










LAUNCH ENGINES, 


AND 


GUN METAL 











Complete IN STALLA Ma & BRASS 
TIONS for MILLS CASTINGS 
FACTORIES, SHIPS,— 
and Abroad. 

Offices and Telegraphic Addresses: 


NEWCASTLE-on-TYNE, Close Wks. 
ESCO, NEWCASTLE-ON-TYNE. 
LONDON, 100c, Queen Victoria St 
POTENTIAL, LONDON. 
LIVERPOOL, 7, Tower Buildings 
MANCHESTER, 24, Victoria Bdgs. 
AMPERE, MANCHESTER. 
HUDDERSFIELD, Lancaster Yard 
Cloth Hall Street. 
DYNAMO, HUDDERSFIELD. 
GLASGOW, 53, Waterloo Street. 
ROOTS, GLASGOW. 
e800} JOHANNESBURG, South Africa. 
MULHAUSE, JOHANNESBURG. 


8816 


COmMEINED ENGINE AND DYTNWAMO. 
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HENRY J. COLES, *:oeec'm=" 
SINGLE-GHAIN GRAB DREDCERS. 
OVERHEAD TRAVELLING CRANES. 


ENGRAVING FROM PHOTO OF 10-Tons STEAM CRANE, 
JeRsEY Harpour WorREsS. 





















HYDRAULIC CRANES, 
PRESSES, AND PUMPS. 
SLIPWAY MACHINERY, 


ROCK DRILLS, and == 
AIR COMPRESSORS. =e 




















Sehiele’s Patent Sehiele’s Patent 
Compound Exhaust * Excelsior ’ Noiseless 
and Blowing Fans Blowing Fans for 
for all purposes. Smiths’ Fires and 
ii. ZY Ship Ventilators. Cupolas, . E 
\ Be Fans for Foreed =] |Give better results 


Draught. than any other Fan| 


: in the Market. | 
Write for Catalogue Mo, 1, \ 


Special Fans for 
= /Buildings, Chemieal 


. \ “_[£ 
COLLIERY VENTILATOR. | xmas ‘Nin 


UNION ENGINEERING CO., 2: 


(C. SCHIELE & CO.), 
_ POLLARD STREET EAST, MANCHESTER. 


SCHIELE’S PATENT BLOWING AND EXHAUSTIN G 


FANS. 


Ship Ventilators. Air Propellers. Fans 
for Forced Draught. 





Sehiele’s Patent 

ss , | Colliery Ventilating 
#=:<. | Fans up to 600,000 

cubie = ang per 






























































TELEGRAPHIC ADDRESS: “SOHIELE,” MANCHESTER. | lil 


9082 























Manufacturers of all kinds of 


Blister, Shear, Spring 
and Oast Steel. 


FILES, SAWS, &c. idee —— —————— ae Ee FITTINGS, &c. Also 
HOWELL’S PATENT HOMOGEN EOUS METAL AND CAST STEEL TUBES. 


“HOWELL'S” SPECIAL SELF-HARDENING STEEL FOR TURNING TOOLS.” 






Manufacturers of all kinds of 


“Ea = o>) Wrought Iron, Lap-welded 
. and Butt-welded TUBES 


rages & sabia ; hd g sci We ‘SHEFFIELD, 











PARIS EXHIBITION, 


1S89. 





Lubricating Oils | 
(GOLD MEDAL 





AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY 


Oil Refiners, 


AND MANUFACTURERS OF 


ts abvicating (ils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, [ron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 


Agricultural Machinery. 


For High-Speed Engines and | 


~ Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





Sotm Propriztors AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICANTS. 


Deseriptive Catalogue (Illustrated) ; 

Paper upon Lubrication by Mr. J. 

Veiteh Wilson; Price Cards & Samples 
may be obtained from 


PRICES PATENT 
CANDLE COMPANY, Lé 


Belmont Works, Battersea, 


LONDON, 


Guardian Building, Cross St., Manchester, 
18, New Quay, Liverpool, seer 





| 
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GRAFTON & CO. 


(CONTRACTORS TO H.M. GOVERNMENT) 
VULCAN WORKS, 


-_BEDFORD. 








LONDON OFFICE—118, CANNON STREET, ‘E.0. 
MANCHESTER OFFICE—BARTON HOUSE, DEANSGATE, 


Illustrated Descriptive Price List free on application. 


Telegrams— 
“GRAFTON,” BEDFORD. 


9148 





CIRCULATION of WATER in STEAM BOILERS. 


The illustration 
shows how an active 
forced circulation is 
produced in Cornish 
orLancashire boilers 

by the addition of 


GAMGEE’S PATENT 


SPOUTING COWLS. 
By the use of these, 
steam is made — 
freely, poe ae tem 


f\ ature is 
4 over th Shae ane and 
4 considerable econo- 
m be fuel a ob- 
Pe} tained, varying from 
7714 10 to 20 per cent., 
ms'38 according to the 
mf number of Cowls 
Jes used. The Cowls 
ig are fixed to the 
y tubes without any 
drilling of plates or 
other alteration. 


N.B.—Special Ap- 
tus su pplied for 

i meee and 

Marine Boilers, pro- 


ducing equall, 
eq Ered 








For particulars and 
Testimonials apply 
to— 


8761 


THE GAMGEE STEAM GENERATORS, im, 9, Carteret Street, Westminster, §. W. 











— ESTABLISHED 1869. —— 


G. F. SMITH, 


Maker of Special and General 


MACHINE TOOLS 


fey For Engineers, Ship Builders, Boiler Makers, 
Brass Finishers, Machinists, dc. 
PARAGON IRONWORKS, 
HALIFAX, England. 


Telegraphic Address :—‘‘ RADIAL, HALIFAX.” 



















Radial and Wall Radial Drilling Machines from 8 ft. 
6 in. up to 10 ft. Radius. The it, most accurate, 
and cheapest Machines in the Market. 8784 


SIEVEN & eee Brassfounders, GLASGOW, 


CONTRACTORS bo THE ADMIRALTY. 
CASTINGS of orem, 
TERNPOSTS, 


USES. Es PROPELLERS, a 


~ <a 











Al Thonor 8 ait thi rae = 


Bteam Signalling Apparatus. Visible Supply Impermeators. 8947 


DOULTON and CO., 


poicceceyyties LONDON, S.E., 








PLUMBAGO 
GRUGIBLES. 


SHOW ROOMS :— 


Albert Embankment, 


LONDON, 8.E. 











DBHProOoTS: 
160, Soho Street, Liverpool ; Granville St., Birmingham ; and 6, Rue de Paradis, 
Paris. 8852 





‘ | 812, Old Ford Road, Bow, E, 





D. ANDERSON & SON, LTD. 


This Boiter*is'coveReD WITH 


| ANDERSON’S SILICATE COTTON | 


BEST 
NON- CONDUCTOR 
EXTANT: 














BELFAST. 
Lagan Felt Works. 
8965 


LONDON, GLASGOW. 


118, Broomielaw. | 








<“sTraANDARD” 


en At = 5 


GREAT ADVANTAGES OVER IRON ie re STOCKS IN LONDON & ELSEWHERE. 





BAGSHAWE BROS. & CO., 


4a, UPPER THAMES STREET, LONDON, E.C. 
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CRYSTAL PALACE 


ELECTRICAL EXHIBITION, 1892. 


An Electrical Exhibition, on the same lines 
as that which proved such a brilliant success 
in 1881, will be OPENED at the Crystal Palace 
on the Ist JANUARY, 1892. 


NO CHARGE WILL BE MADE FOR SPACE. MEDALS & CERTIFICATES WILL BE AWARDED. 








For HONORARY COUNCIL OF ADVICE, and COMMITTEE appointed by ELECTRICAL 
SECTION of LONDON CHAMBER OF COMMERCE, to co-operate with the Directors in 
promoting the success of the Exhibition, see ‘‘Engineering” of Sept. 11th. 


HENSHAW RUSSELL, Manager. 
Crystal Palace, September, 1891. 


HOLBOROW & CO., DUDBRIDCE IRON WoRKS, STROUD. 


PATENT AUTOMATIC EXPANSION ENGINES 4@> 


Tandem aS 
gine is designed so that a ‘ 
pistons can be taken out A i 


9338 











for repairs by simply re- 
moving covers; it has 
no more working joints 
ordinary engine, 
occupies no more space, 
nor requires more ex- 
pensive foundations. 

A vacuum of 14 Ibs. [aay 
below atmosphere is @@e 
readily maintained by x 
new AIR-PUMP and Soa 
CONDENSER ; 
and consump- 
pe ont —_ Ss ie 

rov' y Ox: = >= 

austive trial, Amun ieee 
need not ex- bin 
ceed 2 Ibs. perS 
HP. per hour. = el —= = - a 
THEIR SIMPLICITY ENABLES VERY LOW PRICES TO BE QUOTED. 
“ An excellent action of the valves and an unusually good and well maintained vacuum. . . 
very great economy—exceptionally good results in y."—See Nov. 12th, 1875, May 17th, 1) 


STEAM USERS, BEFORE BUYING, PLEASE SEND FOR PRICE LISTS AND PARTICULARS. 





————— — Eu 




















5678 
74, Broad Street Avenue, London, E.C. 
Telegraphic Address: “Analyzing, London.” 
i417 FOR HEAVIEST PRESSURE & HICHEST SPEED; pressure capacity 
A Quality about 18,060 Ib. per sq. in. ; melting point about 480° Fahr. $75 per ton. 
B Quality about 14,620 lb. per sq. in.; melting point about 440° Fahr. $50 per ton. 
FOR MIODLING PRESSURE AND ALL SPEEDS; pressure capacity 
IS THE BEST, CHEAPEST, AND MOST THOROUGHLY TESTED EASY 
LIQUID ANTI-FRICTIONAL COMPOUND IN THE WORLD. 
y iples which ch ry and experience have shown to be essential in overcoming and reducing friction. 
‘hen sufficient information is given THE MOST SUITABLE ALLOY FOR EVERY PURPOSE will 
T FREE ON APPLICATION. 
Analytical Assays of all kinds of composition metals executed on cheap 
Any other alloy can be made to correspond to sample or analysis, and 
offered far cheaper than any other works can manufacture it, conformity 
HOVELER & DIECKHAUS, 

METALLURGICAL SMELTERS, ANALYTICAL CHEMISTS 

are obtaining metallic alloys by a peculiar 

process in the most rational. way direct from 

pose of their products at cheaper prices than 

any other works, as they in fact, do not 
EVERY ENGINEER OR USER OF COMPOSITION METALS should ask for 

Hoveler & Dieckhaus’ Pamphlet (post free on application), 299 


METAL SMELTING AND ALLOYING WORKS AND ASSAYING OFFICES, 
FOR HEAVY PRESSURE & MIDDLING SPEED; pressure capacity 
C Quality about 13,050 lb. per sq. in.; melting point about 450° Fahr, £35 per ton. 
It is made . three qualities to suit exactly the purpose for which it is required, and upon the most scientific 
be specified, and success poe, Sees FOR TRIAL and ara particulars, testimonials, &e., 
terms and free of any charge for customers. 
with a latitude of 1 per cent. being guaranteed by certificate. 
AND EXPERIENCED METAL ENGINEERS, 
the raw material, which allows them to dis- 
recognize any competitors. 





lonally high 
and July 8th, 1881. | 7 





OVERHEAD TRAVELLING 


CRANES. 























Rope Power Grane 


With Steel Crabsides. In sizes from 40 to 100 tons. 






























Platform Crane 


With Steel Crabsides, In sizes from 3 to 30 tons. 














Platform Crane 


With Trussed Iron Girders, Cast-iron Crabsides and Wheelboxee. 
In sizes from 3 to 20 tons. 





Chain Crane. 


In sizes from 1 to 5 tons. 


Rope Power 
Walking 
Jib Grane. 


In sizes from 4 ton to 5 ton 
of varying radii. 








VAUGHAN & SON, 


Engineers, MLANCHEISTEER. ™ 
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SAMIL. DENISON & SON, IRON AND STEEL BRIDGES, 
, ROOFS, TANKS, | 


AND ALL KINDS OF 














a 


os = os AS ASS AS a 


ALEXANDER FIN 


ENGINEERS & BRIDGE BUILDERS, 


ATLAS FOUNDRY, LEEDSJacorarmawaz., 272. 


On view at 10, Essex Street, Strand.—S. & E. RANSOME & CO., Agents. 9309 Tel i i i 
Rondorndy- seg hey ey yg a nage hg tay elegraphic Address FINDLAY, MOTHERWELL. 8775 








‘Grover Spring Washer’ Nut-Lock 





aivina a so.t ACTIVE ENERCY ee 


IncoTSTEEL. Webs 


ofbestforgediron. -*-3 
in ADDITION TO PASSIVE RESISTANCE atta oe 
2 diameter COMPLETED E=3* 
in 70 Hours from the receipt of dimensions. © 


larger Shafts proportionately quick. 
Patented at Home and Abc’ letters to be telegraphed with 





corresponding dimensions. 


Abroad. 


ony ERS g od tt OF oy 
2 > aes Vee Re N‘) e 
“=< \ P pees PEWS A oe ceo de® : 


RICHARDSON & SONS® 








SS 


“ew ee wee Ct a aa” 
ew ~ * Marine Engineers. Haile ee “< 


9278 


FRICTIONLESS ENGINE PACKING. 
ae | 











HIGHEST AWARDS. 


Edinburgh, 1886 ; Newcastle, 1887 ; Saltaire, 1887 ; 
Paris and Birmingham, 1889; Edinburgh, 1890. 


CAUTION. 


Electric Frictionless Packing can only be had direct 
from the Works or through our recognized Agents. 
ij §©When buying ask for ELECTRIC Frictionless Packing. 
The word Electric is registered by us No. 47,888. 
Beware of Worthless Imitations sold as Frictionless. 
None is Genuine without our Trade Mark on each coil. 








SCORES UF MILLIONS IN USE. 
A Standard Fastening on the 





Largest Railway Systems in the World. 





” SOLE PROPRIETORS AND MANUFACTURERS— 


GROVER & CO.,|:k 2 ny The Frictionless Engine Packing C0 


L : H TREET, 
LIMITED, CABLE MILLS, GLASSHOUSE STRE 


LDHAM ROAD, MANCHESTER. 
WHARF ROAD, LONDON, W. ax » 


TeLecRaPHio’AppREss; ‘‘ ADOPTED, LONDON,” es Ga Registered Trade Mark. Established 1881. 
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JOHN ABBOT & CO., LtD. 


GATESHEAD -ONW=-F'WMN=Ei 
London Office: Suffolk House, Cannon $t. Glasgow Office: il, Bothwell St, 
—— MANUFACTURERS OF — 


Rolled Bars, Angles, Tees, Rails, &c. 


CHAIN & ANCHOR MANUFACTURERS. 
CAST TRON GAS & WATER PIPES 


Up to 12ft. Lengths. 


BOILER MAKERS. 


SuaiPrs’ «VEIN TILATORS. 


—— SOLE MAKERS OF —— 


TYZACK’S PATENT ANCHOR, ™ 








PATENT " WELDLESS STEEL TUBES. 
For Boilers, Hydraulic Presses, Ferrules, Boring 
Rods. Bushes, Shafting, Couplings, & other uses. 











Two Gold Medals, London International Health Exhibition, 1884, 


FRESH WATER FROM SEA WATER 


For Ships, veo a Boats, and Land Stations, 
Sizes 100 to 15, ons (68,000 litres) per day. 

Normandy’s Improved Patent Condensers, guaranteed to yield, per 1 ton of Coal, 28 
tons, or 5100 gallons, of Fresh Water, which, as it flows from the apparatus, is clear, cold, 
bright-looking, agreeable, and equal in taste ‘and —— to the best river water. 

Normandy’s Improved Patent Condensers for Steamers will produce water of above 
quality when worked with the Greasy Steam from the Main Boilers, and at same time also 
supply Fresh Water for feeding these Boilers, to replace that distilled and otherwise lost, 
thus avoiding the expenses and trouble due to the accumulation of Sca/e in the Boilers, 
and of preparing steam specially for distilling. 

The weight of Fresh Water produced is either equal to, or 76, or 126, or 155 per cent. more 
than the Weight of Boiler Steam consumed: by above Condensers, depending on kind of 
Condenser selected. Over 180 of Normandy’s Condensers have deen supplied to Her 
Majesty’s Ships, and over 900 to the German, Danish, Russian, Portuguese, Spanish, Dutch, 
Turkish, Brazilian, Chilian, Japanese, and Argentine ‘Governments, The Royal Mail Steam 
Packet Company, the Allan Royal Mail Steamers, the Cunard Royal Mail “ae and 
many others for ships, and on land in various parts of the world. Apply to 


NORMANDY’S PATENT MARINE AERATED FRESH WATER COMPANY, ‘Lt 


Opposite CUSTOM HOUSE STATION, VICTORIA DOCK ROAD, LONDON, ‘rz. 


(CcLARKES 





























CALVERT, CORNES & HARRIS, 


Engineers, 76, Cannon St., London, E.C. 
Tel. Address: ‘‘CREDENDUM, LONDON.” 





Specialities:—All kinds of MINING MACHINERY, 
Winding & Pumping Engines, Boilers, &c. 





FIG. 16. 


MARSTON’S PATENT ROCK DRILL. 





DIAMOND DRILLS for DEEP BORE HOLES. 
See ‘Mining Machinery,” price 2/6, SPON, 125, Strand, W.C. 


NILES TOOL WORKS, 


HAMILTON, OHIO, U.S.A. 


MACHINE TOOLS. 


PLANERS A SPECIALTY. 


DRIVEN BY TANGENT GEARING, 




























To plane 26 in. square to 12 ft. square. 





MACHINE 
SHOPS 
EQUIPPED 
COMPLETE. 





Correspondence 


Solicited. 
32 x 32 in. Planer. 











LLOYD'S» FANS 


For BLOWING 
EXHAUSTING 
© VENTILATING 


6 Prize-M RIZE: MEDALS: 


ree DAVIS 
64 SUMNER S! 


SOUTHWARK 
LONDON S- 


di 
‘Blowing Fah « 
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JONES, BURTON & COMPANY, 


Engineers, 19, Castle Street, Liverpool. 
Tel. Address: “ENTERPRISE, LIVERPOOL.” 


Railway Break-down Cranes. 











Bo 


: 
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INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS CO., Lin. 


Electrical iespenoore and India Rubber and Gutta Percha M difuchivere™ 
MANUFACTURERS OF 


CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAMO MACHINES, MOTORS, BATTERIES, 


ARC LAMPS AND FITTINGS, CARBONS, TORPEDO APPARATUS. 


SPECIALITY.—Underground Electric Light System for high and low tension, The only system which has given complete satisfaction. 
CONTRACTS ENTERED INTO FOR THE 
ERECTION AND EQUIPMENT OF CENTRAL LIGHTING STATIONS, THE LIGHTING OF SHIPS, FACTORIES, HOUSES, AND THE SUPPLY OF 
COMPLETE PLANT FOR ELECTRICAL TRACTION AND TRANSMISSION OF POWER. 


VULCANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS & FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL TYRES for CABS 
CARRIAGES, BICYCLES, &. SHEET, WASHERS, BUFFERS, SPRINGS, dey nn SOLID CORD, FOOTBALL BLADDERS, LAWN TENNIS BALLS, MOULDED GOODS 
any Pattern. 


EIBSOMN ETE! (avircchioric or acetic acia)s 
, SP IADLITID IN HBONITH FOR CHEMICAL WORES. 
INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET & ROD, SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW STOPPERS, PUMPS. 
GUTTA PERCHA. TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BALLS, SHEET, and TISSUE. 


ESTIMATES AND PRICE LISTS ON APPLICATION. 8846 


Head Offices: 106, Cannon St., LONDON, E.C. Warehouses: 100 to 104, Cannon St., LONDON, E.C. Works: SILVERTOWN, ESSEX; PERSAN-BEAUMONT, FRANCE. 


A I sl ane Ae a - Send for the New Illustrated 
<= — = SS2 = = ' Handbook of 























CRANES, DREDGERS, &c. 
E J. JESSOP & SON, 


LEICESTER. 8524 


WINDING ENGINES 
F R. & F. TURNER, 


(182) IPSWICH, & 82, Mark Lane, LONDON, ae 


9292 
Telegraphic Addresses—‘‘GIPPESWYK,” IPSWICH; ‘“CANVASSERS,” LONDON. 























pee ae Advantages. 








OIFFERENTIAL GRIP AND 


GUARANTEED LOCKFAST. 
LOCK COMBINED. 





HAS NO SLITS TO WEAKEN AND Section of not Fiaamap Nur, showing Differential MINIMUM WEIGHT AND MAXIMUM 
CAUSE RUST-BINDING. Diameters, also Looking Throsds. SCREWING AREA. 


ABSOLUTE SECURITY. 








AUTOMATIC UNSCREWING 
IMPOSSIBLE. 


GAN GE USED ANY NUMBER 
OF TIMES. 





COMPETITIVE TESTS PROVE IT THE 
MOST EFFICIENT & CHEAPEST. 





CAN BE APPLIED 
WITH ORDINARY SPANNER. 





BAYLISS, JONES, & BAYLISS, ""W3.32%aurron. 


anton OFFIOES, SHOW rg TESTING ROOMS: i388 & I41, GANNON STREET, E.O. 
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THE “SUNDALE” 


MILLING MACHINES. 


These Machines have Automatic Vertical, Horizontal & Transverse 
Feeds. 

All feeds are reversible without changing the belt. 

All feeds can be operated simultaneously or separately. 

The table can be swivelled to various angles. 

With the Vertical and Angular Milling Attachment, the Machine 

can also be used for boring, drilling, facing, keyseating shafts, 

rack cutting, &c. 


Applications of the Vertical and Angular Milling Attachment. 








ANGULAR MILLING, VERTICAL MILLING, 








THE “SUNDALE PATE 


THE “SUNDALE” TWIST DRILL GRINDER ATENT 
UNIVERSAL CUTTER GRINDING MACHINE. 


For Grinding with a Differential Clearance, 





With this Machine a boy can grind a Twist Drill as well and accurately For drilling and connter-sinking at one setting of the work, with Will grind round edge and hollow-shaped cutters of an aay radius, 
as a skilled mechanic, and give the proper clearance. It grinds both stops to prevent counter-sinking too deep. Will admit shafts angular and bevel cutters of any angle, V-shaped and spi cutters, 
lips at the same angle, and with the same clearance. The grinding from jin. to 3fin. diameter. cutters which are cut on sides and top. Parallel or taper reamers 
and clearance of each lip of Drill is done automatically in one operation. and taps can be re-sharpened without reducing the diameter. 


SOLE LICHENSEES— 


SELIG, SONNENTHAL & CO." “ren -- LONDON, E.C. 


DOUBLE & TRIPLE EXPANSION ENGINES 


EITHER SCREW OR PADDLE, 


Steam Tugs, Passenger & Cargo Vessels 
to 200 i long, hailt under sheds. 








ENCINEERS &SHIPBUILDERS 
Boilermakers, Founders, Coppersmiths, &c, 


GRAVING DOCKS adjoining Works, 
ES ha ee eae Sore SER, SEHOLAL TIES. 31% 


Contractors by Appointment to & é =< MARINE MACHINERY for Shipment abroad. 
H.M. Admiralty & War Department. cox &c co., Falmouth Decks iebala, FALMOUTH, England. Spring Safety Valves registered by Board of Trade. 


“gy H&S. BARKER & CD Ls 


DON IRON & WHEEL WORKS, 
WE x EE Er. ©’ 


- ae | OS ae «. NEAR ROTHERHAM. 
Merchants and Manufacturers of 
Railway Carriage and Wagon 

Wheels and Axles, with Cast-iron 
9 or Wrought-iron Naves. 


ITIP WHEELS & AXLES, BUFFER PLUNGERS, AXLE 
Aa : BOXES, PEDESTALS, BUFFING, BEARING & VOLUTE 
SPRINGS, IRONFOUNDERS & ENGINEERS. 


=f =* Telegraphic and Cable Address: “‘ BARKER, MEXBRO.” A BO Code 
== used. National Telephone "No. 1503. 8986 
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THE CLAY CROSS CO., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &e. 


WOoRES: CLAY CROSS, NEAR CHESTERFIELD. 


THLAEGRAMS: eS AOCKSON, CLAY CROSS?) —— 


Agents: BECK & CO., Limited, 180, Great Suffolk Street, S.E. 207 


THE BOWLING IRON CO., Limiteo, BRADFORD. 


LONDON OFFICES :—7a, LAURENCE? POUNTNEY am E.C. 


siemens Steel Castings, Steel Forgings in the Rough, 


FREE FROM BLOWHOLES :— or Machined, 
CRANKS, 
HYDRAULIC MACHINERY. 


CROSSHEADS, 
BOILERS COMPLETE. 


PISTONS, | 
pain i pen he FLANCED BOILER ENDS & TUBES, 
CRANK AXLES, «= 


HORN BLOCKS, 
COLD BLAST PIG IRON. 























































PROPELLER BLADES, 
STERN FRAMES AND RUDDERS. 


MELDRUM’S PATENT DUST-FUEL FURNACE. 


(SELF=CONTAINED), 











EXTRACT FROM LETTER RECENTLY RECEIVED: 


“I am perfectly satisfied ; it works adnurably. Previous to adopting your furnace 
: I had to steam with fuel that cost me 5s. 6d. per ton at the pit; Iam now using a very fine 
| slack dust, which I can purchase for 10s. per canal-boat load of 30 tons!” 


HUNDREDS OF TESTIMONIALS AND REFERENCES ON APPLICATION. 


MELDRUM BROS, ntti nc MANCHESTER. 


Telegrams: “MHBLDRUM, MANCHESTER.” Nat. Telephone No. 1674. 
LONDON—WNM. BOBY, 8, Union Court, Old Broad Street. GLASGOW—F. J. ROWAN, 121, West Regent Street. °® 
Continental Agent: A. WHNNER, 138, Greenwood Street, MANCHESTER. 


Pee TORE Sots Ek NS STR ee? BBE See eS Rt 


si 


7 


pe x. Be tae Wis 





“THE “VICTOR IJ TI i RBI N c This Turbine is built to suit every 
type of Installation necessary. 
a USEFUL EFFECT 83°/.. 


SUITED TO ANY FALL FROM 3 ft. 


BUILT FOR VERTICAL AND 
HORIZONTAL DRIVING. 


References to Users in every part of the 
Globe. 

























Specifications and Tenders free on application to 


FREDERIC NELL, 


16, MARK LANE, 9314 


>LOnNnDON, Ei.C. 


N.B.—75 page Illustrated Pamphlet Free. 
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TRAUTWINE'S HIN ©. "BIRCH & GOe "inches. = 


CIVIL ENGINERR’S 10 & 11, QUEEN ST. PLACE, LONDON, E.C,; 
POCKET-BOOK anv aT 40, CHAPEL STREET, LIVERPOOL. 


Telegcaphic Addresses: “ENDEAVOUR, LONDON ;” “POOLBIRCH, LIVERPOOL,” 











**Beyond all question the best 4 . . s. Plans d Specificati 
RW. seminnster tae Wninene thas Purchase, Inspect, and Ship Material Estimate , Plans an pecifications 


has ever ap Cg ee Koet and Machinery for Engineers and submitted for all classes of Machine 


” 7 ° . 
— Contractors abroad, and act as Home Tools, Machinery, Sea-going and River 


‘Without doubt it has proved iteelf Agents for Foreign Dockyards, Steamers, Barges, Dredgers. 


ful handbook i . , ‘ , , , 
es for the Ba ooeatnas Explan Arsenals, Railways, Engineering Rails and Rolling Stock provided to 
ion.” Engineering and Mining Journal, : . : 
Axg. O5th, 1888. ™ : Shops, Foundries, &c. Main Lines. 








‘i Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
JOHN WILEY & SONS, New York. ; 
BE. & F, N. SPON, London, — CORRESPONDENCE INVITED. —— 
8868 


Monthly Prices Current of Engineering Material mailed free on application. 








WEIGHING MAOHINERY. 


ad EP a _ : 
Her LG TCL Coil, Drwings, Plans, Tracings, 
Y, Iron her 4 &o., executed with Accuracy and tch, on | ff 
Wy Mi Rect; 








“2 
fe? 
4. . 
Co moderate terms, by MESSER and THORPE, Mecha- 
yA nical and General Draughtsmen, 8, Quality Court, 


Chance e, W.C. 
Mk T. are thoroughly practical Engineers, 





BAXTER’S PATENT 


ce 


Tele. Addrese— WEIGHING, MANCHESTER.” KNAPPING=-MOTION 


Wei|STONE BREAKERS, 
uC 





INGA) = ORE chusHens, 
n Gande pun iegeaen aaa 
STEAM PUMPS (Mae BAXTER, 


ADDRESS 
84 & 85 Wuitecross Street LADS. 


LONDON E.c. Selected by all Scotch and Highway Boards Baie : | on SD GR gS ZI 
and County Councils since 1884. 8948 2778 


PHOSPHOR © BRONZE 


FOR BHARINGS, SLIDH VALVES AND PUMBPS, &c. 
Phosphor Tin (6%), “Cog Wheel” Brand, the best in the market, 


THE PHOSPHOR BRONZE COMPANY, Limited, 


87, SUMNER STREET, SOUTHWARK, LONDON, S.E. ia 


| THE LEEDS FORGE COompPANny, 
m8 Ri neo LEE DS. a 

















The only 
GENUINE 


006 WHEEL 
Brand, 











COG WHEEL BRAND, 
THE ONLY GENUINE. 
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ECISTERED TRADE MARK 


EGYPTIAN COTTON BELTINGACANVAS HOSE 


-_—2 8s = = = = Pendleton, hi ae sm 


nna zat PETER BROTHERHOOD, "2° === 


MECHANICAL ENGINEER, LVER MEDAL, 
se z - Belvedere Road, Westminster Bridge, LONDON, 8.£. 7 aaa 


CP PAAAAAABABABAABABABBABABAABD 


mianpncesune IMPROVED Patent SIMPLE o OnFOD nt ENGINES, psy agemva 











“y 











i SIMPLE OR COMPOUND 
COMPRESSORS m UF 1 ENGINES | 
FOR —_—— FOR 
TORPEDO SERVICE, &c. ¥ Capi Driving Dynamos, &e., | 
AS IN GENERAL USE IN BRITISH jf Be ,\ AS FITTED ON HM. YACHT 





AND FOREIGN WAR SHIPS. “VICTORIA & ALBERT,” &c. 





—a—— —__—— 


W. H. ALLEN & CO. 


YORK STREET WORKS, LAMBETH. 


BSBSSBSESSBSBSRBSRSESEEESE BEE EBSERB BEEBE B?Y 


W. H. ALLEN & CO. have to announce that they have made | 
arrangements with Mr. Samuel Puplett for the Manufacture of | 


IGE-MAKING & REFRIGERATING MACHINERY 


under his most recent Patents. 


9122 













Plans and Estimates will be prepared for either Land or : 
Marine Work for Ice Making, Cold Storage, or Cooling Plant.» | 
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a SCREWED TUBES 






1A RON & Yad 









fog COW LEWIS & SONS ee 
TUBES JUQ«" TUBE sat iy WOLVERHAMPTON STAFFORDSHIRE ORWATER 


NIPPLE 


ELBOW 


Zonmndom Office: 112, FENONRUROA STREET, E.C. = 


maak Y CO JOHN A. BREMNER & CO., 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


Soy FOR MARINE & STATIONARY ENGINES, 


SPINDLES, LOOMS, LATHHS, &c. 


M SPECIAL CYLINDER AND VALVE OW, Seyeosye 


As Supplied to the Admiralty. 








» — — 4 
és A igs - 
Mh 





THE ABOVE ARE ALSO LARGELY IN USE BY LEADING OONSUMERS. 
Cardift: Powell’s Place Liverpool! : 66, Wapping. Newcastle-on-Tyne: 49, Sandhill. Glasgow: 5, York Street. 9015 


G. E. BELLISS & OF, 


Ledsam Street Works, BIRMINGHAM. 


LONDON OFFICE - - - - WESTMINSTER CHAMBERS, 9, VECrREES | STREET, 8.W. 


SR SRR SRRRRRRKSKEHSESSES RASHES HEHR RRR EER BEES 
















MANTUEACTUREENRS OF 


OPEN DOUBLE-ACTING SIMPLE or COMPOUND 
ENGINES for Driving Dynamos direct. 

INDEPENDENT ENGINES for Driving Dynamos 
by Belts or Ropes. 

AIR COMPRESSORS for Torpedo or other work. <7 

ge ENGINES for Forced Draught and Venti- | fi 

ating. pan 

MACHINERY for TORPEDO BOATS and: 
LAUNCHES. = 
SURFACE CONDENSERS, AIR & CIRCULATING PUMPS, © a 

High-class STEAM BOILERS of all kinds. ~~ “comrounn pywamo unamvn, as euppued te Ba. service wn 


1 FIRST-CLASS MEDALS, LONDON, PARIS, SYDNEY, ADELAIDE, &e. 
Patent Steel Lock Nuts and Steel Fish Bolts. 1s corp mebans ) oni saraca coun knpiis for nd Se, Boe 
Cannot be disturbed by Vibration. Great Saving in Maintenance. Melbourne ezahiton | oa AREA dir Siect, Sie, fows, Slt Pecaiien, maluer 
ABSOLUTE SECURITY. 











Appliances, &c. 


| \ IBBOTSON “a” 
BROTHERS 


AND COMPANY, LIMITED, GLOBE STEEL WORKS, SHEFFIELD, 
Manufacturers of 


STEEL OF EVERY DESCRIPTION. 


STEEL FORGINGS, AXLES, &c., RAILWAY SPRINGS OF ALL KINDS. 


Files, Saws, Edge Tools, and Patent Automatic 
‘Central Coupling Buffers. 


A. B. Ibbotson’s Patent Steel Lock N uta, and Steel Bolts, Railway Fastenings, &., &. 


OO: THROTSON'S WROUGHT TRON AND STEEL BUFFERS. ime 
an) «=—s GEORGE TURTON’S ORIGINAL PATTERN BUFFERS. 


LONDON OFFICE: 7, VICTORIA STREET, WESTMINSTER, 8.W. 
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CAM EF 














LEVER PUNCHING AND SHEARING MACHINE PATENTED 


ORIGINALLY BY ME IN 1864. 


PATENT Z IRON GUTTING MACHINE AND OTHER SHIPBUILDERS’ TOOLS. 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. " 


eee 


TURNER BROTHERS, "7 


ROCHDALE. 


SPINNERS & M ANUFAGTURERS Telegraphic Address: ‘‘ TURNERS, ROCHDALE.” / ‘ 7. Manufacturers 


ISpEongs ZS ge 














ares Hair Belting 


ASBESTOS YARN, MAIN ana otter DRIVING. 


HEMP and COTTON PACKINGS. 
CHALK PACKING. 


MINERAL PACKING. 
ASBESTOS & RUBBER SHEETING. 
ASBESTOS & RUBBER TAPE ANTI-FRICTION PACKING, &c. &c. 


JOINTS, &c. "ASBESTOS METALLIC and RUBBER PACKING, SHEETING, TAPE, JOINTS FOR MANHOLE and MUDHOLE DOORS. sess 


GEORGE TURTON, PLATTS & CO., } jane 


SOLE eanpeionine OF - SX 


Turton’s Improved Patent Buffers, 


COUPLING BUFFERS, SPRINGS, &c. 
@ Manufacturers of Crucible Cast Tool Steel, s 
Files, Springs, &c., &c. 
Patent Buffer, Steel, and File Works, ,,.% 
SAVILLE STREET, 


SH ae a 


Telegraphic Address—"' BUFFER, SHEFFIELD.” 





ASBESTOS CLOTH of every description 
ASBESTOS METALLIO CLOTHE: 
ASBESTOS PACKING suitable for all 


pressures. 
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RICHARD HORNSBY & SONS, LTD., 


iralty, and other Departments of Her Majesty's emer 
Manufacturers of IMPROVED STHAM { ENGIN] BS, “hom 1 1t to ‘500 Indicated Horse Power. Suitable for Mining, Man , Electric Lighting, and General te! 



































Gold Mining Plant, Pit Head Gears, Pumping Machinery, &c. All Types of Boilers. Compiere CaTALOGuEs 4¥: cx Lists Post Free om APPLICATION. 


SPITTLEGATH IRONWORKS, GRAN THA My, and 8, LOMBARD STREET, LONDON. 
Liverpoo! Office, 17, Water Street. Dublin Office, 42, Poolbeg Street. Paris Office, 5, Rue Claude-Vellefaux. South-East European Office, 2, Strada Smardan, Bucharest. 
Australasian Office, 89, Queen Street, Melbourne. South American Office, 114, Oalle Jujuy, Buenos Ayres. South African Ofioe, Johannesburg, Transvaal. 6225 
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Co ecorts cato 
Similar Machines for Ground Nuts, Cotton Seed, &e. described in Catalogue. 


NWA PIE EF. BELOTELE EGS, lid. Works: 100, HYDE PARKS’, GLASGOW. 


LONDON OFFICE: 55, LEADENHALL ST. 
= =  “WINDLASS, CLASCOW.” 
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A. & J. STEWART and CLYDESDALE, Ltd., 


GLASGOW, COATBRIDGE, & MOSSEND. Offices, 41, Oswald Street, GLASGOW. 


—— MANUFACTURERS OF— 


IRON & STEEL BOILER TUBES, 


LIGHT LAP-WELDED WROUGHT-IRON & STEEL TUBES with Stewart’s Patent Flanged Joints. 
Wrought-Iron Tubes and Fittings for the Conveyance of Gas, Water, and Steam. 
FIELD BOILER TUBES, OIL LINE PIPES, ARTESIAN WELL BORING TUBES. ™ 


STEEL & IRON PLATES for BOILERS, BRIDGES, &e. 
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PRIESTMAN’S OIL ENGINES 


HAVEH BHEN ADOPTHD BY 


THE BRITISH GOVERNMENT. THE VICTORIAN GOVERNMENT. THE NEW ZEALAND GOVERNMENT. N.S. WALES GOVERNMENT. 
THE EGYPTIAN GOVERNMENT. THE NORWEGIAN GOVERNMENT. THE SPANISH GOVERNMENT. 
ELDER BRETHREN OF TRINITY HOUSE. THE NORTHERN LIGHTHOUSE BOARD. THE IRISH LIGHTHOUSE BOARD, &c., &c. &c 


This Oil Engine has obtained THREE HIGHEST AWARDS, viz. :— 
S 7 SILVER MEDAL, SILVER MBDAL, SPECIAL PRIZE, 
bas ae NOTTINGHAM, 1888, WINDSOR, 1889, PLYMOUTH, 1890, 
" From the Royal Agricultural Society of England, 
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PRIESTMAN'S om ENGINE. FOR . ALL ‘DRIVING PURPOSES. 


ROYAL AGRICULTURAL SOCIETY'S COMPETITIVE TRIALS, PLYMOUTH, 1890, 
AWARDED FIRST AND ONLY PRIZE FOR OIL AND CAS ENCINES. 


PROFESSOR UNWIN (one of the Judges) reports:—" The Priestman Engine was altogether 
satisfactory, and worked with an economy of fuel almost unprecedented.” 

“THE TIMES,” June 23, 1890 :—“ This Engine is most economical in working, costing less in this 
respect than any other motor entered in either class (i.e., Steam, Hot-air, Gas, and Oil a Ms 





SEND FOR PRICES AND TESTIMONIALS. 


Works : HULL. LONDON—73a, Queen Victoria - E.C, GLASGOW—7, Bothwell St. MELBOURNE—125, Queen St. SYDNEY—52, Pitt St. 














MATHER & PIAT T'S 


PATENT FRICTIONAL CLUTCH. 


Advantages—EFFICIENCY, COMPACTNESS, 
DURABILITY, ECONOMY, SIMPLICITY. 





The dotted lines represent the 
position of the Friction Boss 


withdrawn, and shaft dis- / NN 
connected. ‘fj =i 












KO -_ 
FRICTION COUPLING, CONNECTING TWO SHAFTS. FRICTION CLUTCH, WITH PULLEY. 


It is specially suitable for Machines that require to be frequently stopped and started, 
also for Electrical Plant, as it can be thrown in and out of gear without jar or shock 
even when running at full speed. 


As a SHAFT COUPLING the _ Frictional Clutch is 8 nero to any other form of 
Coupling now in use, and occupies much less space. 








APPARATUS FOR ELECTRIC LIGHTING, ELECTRIC TRANSMISSION OF POWER, ELECTRICAL RAILWAY PLANT, ELECTRO-PLATING PLANT. 


MATHER & PLATT, sian, MANCHESTER. 


(LONDON OFFICE—16, VICTORIA STREET, WESTMINSTER.) 
ENGINEERS, MILLWRIGHTS, ELECTRICIANS, AND MACHINE MAKERS. ™ 
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| DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. 


Resmdietaar OFEICE: 78, QUEBEMNMW VICTORIA ror: Boing B.o. 


Makers of a Great Variety of STEAM ENGINES & BOILERS. 


Speciality—STEADY RUNNING ENGINES 


For ELECTRIC LIGHTING. 
FULL PRIOBS AND PARTICULARS ON APPLICATION. 
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-HOPKINSON’S PATENT VALVES 


Made in all sizes for any Pressure. 





Hopkinson’s Copper Corrugated Expansion Joint. 
Fig. 378. 





SPECIALITIES : 


High-class Boiler Mountings. 


Patent Parallel Slide Valves for all 
purposes. 


Patent Asbestos Packed Cocks and 
Water Gauges. 











Hopkinson s Improved Stop Valve. 





Hopkinson’s Patent Parallel Slide Valve. 


J. HOPKINSON & CO., "32 HUDDERSFIELD. 


TELEGRAPHIC ADDRESS “HOPKINSON, HUDDERSFIELD.” TELEPHONE No. 169, 9159 
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BAILLIES PATENT CME 





aad CORRUGATED FLOORING pr nt anp WESTWOBD & BAILLIES CORRUGATED. FLOORING (wrot Iron or Seciier Bridges and Warehouses the Decking 
FOR STATERAILWAYS and RAILWAY COMPANIES 
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McOULLOCH, SONS, & KENNEDY, L“: Vulcan Works, KILMARNOCK. “— 


iocnitess the sinsceriean iigiedien Weandion ane Misiiaatiant: On Sole Licencees and Makers, for Scotland, for 


AUTOMATIC EXPANSION ENGINES 7 Simple, Economical, Perfectly Regular. 


AUTOMATIC EXPANSION APPARATUS, for cxistin Engines, 
[ oe 4 d él} HIGH-SPEED FLYWHEEL GOVERNOR ENGINES with Automatic Expansion. 
a ISOCHRONOUS SPRING GOVERNOR, the most efficient and powerful ever invented, 
MARINE GOVERNOR, effectively prohibiting any racing of Screw Propellers. 







































































PROPRIETORS and SOLE MANUFAOTURERS of The Proell Automatic Expansion Apparatus 
S | f. R 9 d ee ay and — in ne of 
J, \] r es, ali ects a 
mie aan be Kennedy's fon re SAVING in STEAM of between 10 and 50 
or Steamships onan te acdiasain 
p Hie : a GREATEST SIMPLICITY | EASY APPLICATION | 
Thousands of Installations in all parts. 
a Results strictly guaranteed in every case. 
Complete Ship Lighting Plants. Line of Boiler-pressure. 
Central Station Plants. 4° Diagram from Horizontal E. — under the Ms 
Are Lampe. “ control of Throttle Valve. “ 
High —— Incandescent - 
McQuaker’s Patent Piston Rings ve « 
and Springs. . . 
oe ‘ a 
And other Specialities. Line of Boiler-pressure. 
Stati * wi . e| Diagram from the SAME Engine ‘ \* 
tionary Engines or all kinds. - after the application of the Proell “ 
: Apparatus. Steam saving 
Bo iii Plant p= pore 273 per cent. pe 
ron ani 16 | 
(ron, Brass, Steel, and Malleable ad | y , 
r Castings. _ : a Zte 
Mills, Factories, Se etarenens Tentianile nd Price, spp eaves 
Electro-motive Power. , "sesc'se” [HERMANN KOHN, 25-35, How Broad S., London, EL. 
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M. C. BULLOCK MANFG. co. 


CHICAGO, U.S.A. 
SPECIALTIES— 


BULLOCK DIAMOND ROCK BORING DRILL. 


FOR PROSPECTING AND DEVELOPING MINERAL LANDS. 
HAND & HORSE-POWER DRILLS, for Prospecting in localities inaccessible to Steam Drills. 
POWER DRILLS (165 styles), adapted for Boring from surface, or underground, to depths varying fron 100 ft. to 3000 ft. 


LANE’S PATENT BAND FRICTION HOISTS. 














“CHAMP! 
Capacity, 1200 ft., thin hole ECONOMICAL, SAFE, AND RELIABLE. 


MURPHY'S CHAMPION VENTILATING FANS (fr Mines and Buildings). Instantly changed from Exhauster to Blower, or aia 


vice versd 
BULLOCK CORLISS ENGINES. ‘GENERAL MINING MACHINERY. “ 
CABLE ADDRAUSS: “BULLOCH, CHICAGO,” ABC Code. sth Edition. 





te SS 
SPECIFY REQUIREMENTS WHEN WRITING. BAND FRICTION HOIST. 9175 








Gold Medal, International Exhibition, Paris, 1889. Gold Medal, Exhibition of Mining & Metallurgy, London, 1890, 


PURE ALUMINIUM, ALUMINIUM BRONZE, 
FERRO-ALUMINIUM, ALUMINIUM 
BRASS, SILICON BRONZE, 


For Iron & Steel Founders, Engineers, and all 
Metal Workers. 


WARRANTED Best 

















PURE ALUMINIUM 
(99%) in ingots 
=/eE per lb. in quantities of 2 cwt. 
and over, delivered carriage paid. 


= /@ per lb. in quantities under 2 cwt., f.o.r. Glasgow. 


Quality in the 
LEISLER, BOCK & CO., 
21, St. Vincent Place, GLASGOW (“‘isti'usscon: 


Market. bb 
Particulars, Price Lists, and Terms on application. ~ 


Paris, 1878.—_GOLD MEDALS AWARDED.—Melbourne, 1881. 


MANUFACTURERS OF 


TOOL STEEL 


OF SUPERIOR QUALITY. 





























MANUFACTURERS OF 


Steel Gearing 


MOULDED BY PATENT MACHINERY. 








ALL KINDS OF 





STEEL CASTINGS “I SPINDLE STEEL. 
Weighing up to 20 tons. mW, 
For Mills, Machinists, S % | CAST, SHEAR, 
Engineers, SV GHRMAN, 
Marine, & Mining a one a SPRING, BLISTER, 
cans : aN Sheet Steel 


PROPELLER BLADES, 


MARINE ORANES, * ae 


FOBGINGS of all Kinds, 


wane ‘Gcaenai al | STEEL PLATES 
STERN FRAMES. | = 


London Office: 


76, CANNON STREET = Manchester Warehouse; 


55, DALE STREET, 


WM. JE ESSOP & SONS Limited. 


BRIGHTSIDE WORES, SHHPRPIBGLD. 
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° THE FOWLER-WARING CABLES COMPANY, LIMITED, 


wunneekraiic Adareessn» No. 4, Victoria Mansions, Victoria Street, Westminster, S. W. TELEPHONE No. aa 


“aoe” WULGANISED AND PURE INDIA-RUBBER WIRES AND GABLES. 


SOLH MANUFACTURERS OF LEAD COVERED CABLES UNDER THH COMPANY'S PATHNTS, FOR 


« ue Telephone, Telegraph, Electric Light, & Transmission of Power 


ae SPECIAL ANTI-INDUCTION TELEPHONE CABLES. 
W\ Great Mechanical Strength UNAFFECTED BY HEAT. High Insulation. Low Capacity. 


—— SPECIALLY SUITABLE FOR —— 
. Steamships, Docks, Factories, Chemical Works, Mines, Damp Places, and all kinds of Underground Work. 
Y ww GOLD MEDAL. PARIS UNIVERSAL DXHIBITION. 


RHFHREBNOCEHS AND PARTIOULARS ON APPLICATION. 
wohEs-NORTH Wooi.iwicH, FE. 























Brown, Bayley s Steel Works, Ltd. Stelild 


MANUFACTURERS OF 


STEEL BY THE SIEMENS AND BESSEMER PROCESSES. 


STEEL WELDLESS TIRES, RAILWAY AXLES AND SPRINGS. 


SEFEOITAL STEEBIEL BLOOMS, BILLATsS, AND SLABS. 


SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Carriage and Wagon, and also for Road Van, Dray and Lurry, &c., Springs. 


PLANISHED STHEHIL BARS FOR SHAFTTING 


For Engineers, Machinists, and Agricultural Implement Makers. 


STEEL. BFOnRGIN GS. 


LONDON OFFICE: 14, QUEEN VICTORIA. STREET, B.C. 20:7 
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¥ \ ie J 
G. & J. WEIR, Entuseen, catucarT, GLASGOW. ‘We. 


WEIR'’S PATENT APPLIANCES ak UNIVERSALLY USED IN THE MERCANTILE 
MARINE AND IN THE BRITISH AND FOREIGN NAVIES. 


EVAPORATORS—FEED HEATERS—BOILER — ENGINES “BYORDRINETERS “COMBINATION FEED CHECK VALVES 


TELEGRAPHIO ApprEess—“GIWEIR, GLASGOW.” 8885 











PARTICULARS ON APPLICATION. 


DORMAN, LONG & Co. 











LIMITED, 
MIDDLESBROUGH, and IY, Victoria Street, Westminster, S.W. 
SECTIONS OF JOISTS. MANUFACTURERS OF SECTIONS OF JOISTS. 
a , 4 in, in, in. in. 
16 x 6 x G4lbs, 12 x 5'x S2Ibe “ SIEMENS - MARTIN” 8 x 6 x 36lba 5 x 44> 23lbe 
16 x 5 x 52lbs, 12 x 5 x 483)]bs, 8x4-x 25 lbs. 43x 13x 9 Ibs. 
xsxan wesscaim ENGLISH STEEL JOISTS ffs ine fy 3 5 ie 
14 x 6 x 57lbs. 10 x 5 x 20]be, 6x 5 x » 4 x 13x 
i - ° ao ; be 10 x 44x. S1Ibe. COMPOUND & PLATE GIRDERS, 6 x 3 x 16\bs ax Ne 10 Ibs. 
ore cite 9. eco, WROUGHT IRON & STEEL COLUMNS, &, [522 URE 3 x ix lhe 


12 x 6 x 54lbs, 9 x 33x 24 lbs, 
LARGE STOCKS KEPT AT wWwWoORzxEs. Illustrated Section Books on Application. 


Bulbs, Gin. to 12in.; Rounds, tin, ~ st Half-Rounds, tin. to 3}in.; Squares, Itin. to 4in.; Flats, 2in. to 14in.; Rails up to 30lbs, per yard; and all sizes of 
Angles, Channels, Tees, Bulb Tees, &c., for Engineering, Shipbuilding, and Wagon Work. 8987 
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BAILEYS “AQUA-THRUSTER” 


A PISTONLESS STEAM PUMP WHICH MAY BE APPLIED TO MANY USES THAT WOULD QUICKLY WRECK OTHER TYPES OF PUMPING MACHINERY. 


Bailey’s “AQUA-THRUSTER” can be arranged so that no re-filling is required in case the charge is lost during sinking operations. The value of this 
improvement will be recognised by those who have had the management of this type of Pump. 


Messrs. J. A. KEETCH & SON, Bristol, writing 
on the 24th September, 1888, s: 
**Aqua-Thruster.” ‘ oe oe 
We sold the No. 4 ““AQUA-THRUSTER” to a Con- 
tractor who uses it to empty a cesspool or dross 
for closets, at a mansion. It is sixteen years ago since 
it was cleaned out, and he calculated it would take 
iN him four or five days to again clean it, but in four 
hours the “AQUA-THRUSTER” had half emptied it. 














| Messrs. HY., HAWORTH & SONS, 
Stone Quarries, Nelson, Lan- 
eashire, on July 22nd, 1889, 
say:— 


The “ AQUA-THRUSTER has 
given us entire satisfaction, and 
taking into consideration the distance 
the steam has to travel—viz., about 
130 ft.—we are surprised atthe quantity 
of water it forces to a height of about 
50 ft. It has saved itself already, in 
doing away with the carrying of water 
to our Steam Oranes, Smithy, &c. 









The Aspenshaw Coal Co., 
Pingot Colliery, New Mills, 


via Stockport, say :— 





** The ‘Aqua-Thruster’ has 
worked almost night and day 
ao continuously for some weeks, 
and has not cost us a 
single penny for ‘wear 
and tear.’ It lifts its 
water 15 to 16 feet, and 
forces it 16 to 18 ft. high. 


w It deals with the gritty 


View, from a Photograph, ofa Manchester Salt Warehouse, the Foundations of which were cleared of ~ ” ; 
: "Mud and Water by Bailey’s “ AQUA-THRUSTER.” water, caused by the miners 


NWMOTES & QUERIES For PRACTICAL MEN. 
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in boring and blasting opera- 


Ques. 1. How does the ‘‘ Aqua-THRUSTER” 





PURPOSES. 








differ from other steam pumps? 

Ans, This pump has no pistons or working 
parts; it requires no oiling or packing, but 
works direct from steam pressure. 

Q. 2. Is it as reliable as a piston pump? 

A. More reliable for most purposes, as 
there is nothing in it liable to stick through 
corrosion or rust, 

Q. 3. Does it require more steam than 
centrifugal pumps? 

A, No; but, on the contrary, it is more 
economical, from the fact that we have the 
advantage of the 25 ft. vacuum. 

Q. 4. Is it more economical than piston 
P 


jumps ? 

A. It is quite as economical as ordinary 
high-pressure piston pumps, but not quite as 
economical as very expensive steam pumps 
which work with a variable cut-off valve. 

Q. 5. How high will it raise water? 

A. For all practical work from 1 ft. to 
100 ft., and when coupled together they are 
at work raising to 300 ft. to 400 ft. 

Q. 6. How much steam pressure does it 
require to raise water? 

A. They will work with exhaust steam, 
or with 3 lb. or 41b. pressure up to 100 Ib, 
and even higher pressures, 





Q. 7. Will the “Aqua-THRustsR” pump 
muddy water as well.as clear? 

A. Yes, it will pump water containing 50 
percent. of mud and sand. 

Q. 8 Ifthe “ Aqua-Turuster” does not 
work, where am I to look for the difficulty ? 

A, Examine the top valve to see if red 
lead, chips, or sediment from the steam pipe 
have accumulated:so as to impede the valve. 
See that the injection — are clear of ob- 
struction, also examine the strainer on the 
foot valve to see if that is clear, and satisfy 
yourself that the suction pipe is air-tight. 

Q9. Does it require a foot valve on suc- 


tion et 

A. Itisa great advantage to have a foot 
valve, although it can be sometimes worked 
without, 

Q. 10. What kind of work is the “‘ Aqua- 
THRUSTER” now being used for? 

A, For Dye Works, Bleach Works, Dry 
Docks, Quarries, Brick Works, Paper Mills, 
Hotels, Water-works, Irrigation Works, &c.; 
also for duty on steamships for pumping out 
the bilge water, for washing decks, for rais- 
ing sunken craft, and putting out fires. 

Q. 11. What machinery is required to 
work it? 





docks, &c. 
Q 18. Can it be used asa fire pump?—Yes. 


Q. 12. Of what materials are the “Aqua- 
THRUSTERS” made? 

A. Of the best iron and brass; and if 
water containing acid is to be raised, the 
“AQuA-THRUSTER” is made of the best gun- 
metal, and sometimes even of lead. 

Q. 13. Does it require a skilled engineer to | 
run this pump? 

A. No; the man who minds the boiler | 
can run it. 

Q. 14. How does the price compare with 
other steam pumps? | 

A. It is frequently about one-fourth the | 
cost of other steam pe that will do an 
equal amount of work. 

Q. 15. Will it | may Amy water? 

A. Upto 180 . Fah. It will force hot 
water if the ‘‘Aqua-THRUSTER” be placed on 
a level with its surface. 

Q. 16. What kind of foundation does it 
require? 

A. No special foundation is required. It 
works as well when suspended by chains or 
ropes as on a solid foundation. 

Q. 17. Will it work under water? 

A. We have pumps that are working from 
60 ft. to 90 ft. under water, in flooded well, 





AS EMPLOYED FOR WELL-SINKING er4 


A. A steam boiler fitted with Injector. 











| level 


tions, without any trouble. 
The saving which the 
instrument has effected 
over an ordinary pumping 
engine in water-piston rings, 
oil, tallow, packing, &e., and 
damage to interior portions 
of engine, where gritty water 
has to be dealt with, has 


/ been very considerable. 
Had we known of this 


instrument at the com- 
mencementof ourboring 
operations below the water 
we should have 


--|gaved ourselves several 
-|hundred pounds. We 
|shall be glad to give any 
‘of your friends any further 


- |information they may de- 





sire.” 





Messrs. CHANCE BROS. & CO., 
Limited, Smethwick, Birming- 
ham, on July 17th, 1889 (who 
use only 5 Ib. pressure of 
steam), say:— 


Your No. 6 “AQUA-THRUSTER” 
ig doing its work satisfactorily. 


Messrs. JNO. FREEMAN {& 
and SONS, The Granite { 

















uarries, Penryn, Corn- = 
See uly 18h 1889, f| Mr. J. H. ROBERTS, Manager of 
say :— F the Wood Royd Collieries, 
“ » & Honley, near Huddersfield, on 
a The ‘‘AQUA-THRUSTER’ {| * 
: which you oie to us some | July 22nd, 1889, says :— 


months ago has given every | 
satisfaction. We have received [2 
3 the second one ordered, and }& 
3 hope tostart itinduecourse, TT 


I have watched the working of your 
“AQUA-THRUSTER” for some time, 
and am mucb pleased with it. 








Sole Makers: W. H. BAILEY & CO., Ltd, Albion Works, Salford, MANCHESTER, 


CARDIFE.E':-39, MOuNT STUART SQU4AHE. 9158 
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REDUCED PRICES ,ON. APPLICATION. 
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~— ? MARK. aS) Oo a" — C Bs. wo MARK. 
SIR JOSEPH WHITWORTH & CO., 


LIMITED, 
OPENSHAW, MANCHESTER, 


Have NOT given up Tool Making (AS FREQUENTLY STATED) on account of their very large 


GUN TRADE, 


But having EXTENDED their Works, they CONTINUE TO MAKE their 
CHULENBRAT HD 


ENGINEERS TOOLS 


Standard Ganges & Screwing Apparatus, Measuring & Testing Machines, &e, 


“HYDRAULIC MAGHINERY & FORGING PLANT, 


Armour Plates, 
Projectiles, Guns, Gun Carnages, Crank Shafts, 
Sorpedoes, 
FINISHED OR UNFINISHED 


STEEL FORGINGS & STEEL CASTINGS. 


CAUTION. 


It has also comé to their knowledge that some Firms have been supplying HOLLOW STEEL SHAFTS AS 
‘WHITWORTH FLUID PRESSED STEEL” other than theirs. Any information leading to a prosecution 
will be esteemed. vez 































Telegraphic Address:- 
“WHITWORTH, OPENSHAW.” 


CE OT ONES EE RR 
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GREENWOOD & BATLEY,L" 


ATA BION WORKS, DHEDs. 


ENGINEERS AND MACHINE MAKERS. 


MACHINISTS TO THE 
BRITISH WAR AND NAVAL DEPARTMENTS, The Council of State for India and the Principal Foreign 
Governments. Makers of Torpedoes to the British Admiralty. 





















BWGInNzERsS’ 


re = =, GENERAL & SPECIAL TOOL 





Speciality in Machinery for the Manu- 
facture of MUNITIONS OF WAR. 


ELECTRIC LIGHTING PLANT. The | 
“LEEDS” DYNAMO. 


ARMINGTON-SIMS PATENT STEAM ~~ aie 
ENGINE. ARMINGTON-SIMS PATENT sTzam ENGINE Machinery for Treating Waste Silk, 


Specially for Dynamo Driving. China Grass, &e, 
OIL MILL MAGHINERY 


PRINTING MACHINERY. Sewing 
Machines for Boots, Saddlery, &c. 

For Crushing all kinds of OIL SEEDS 

and NUTS, with high yield of oil and 


Small GAS BLOW-PIPE FURNACES for 
Economy of Labour an Engine Power. 


FOR ALL PURPOSES. 


ae, TESTING MACHINES 


For Iron, Steel, and other Materials. 





Hardening Tools, &c. 


FLOUR MILL MACHINERY 


Improved Roller Mill Plants. Sole Makers of 

Buchholz’s Patent Belt Roller Mills. Wheat 

Cleaning Machinery. Smutters. Centrifugals. 
Deeatng Reels. Purifiers, &c. 





ESTIMATES AND PLANS ON 
APPLICATION. 








HORSTALLS PATENT BOLT ” Niliint Seebaiiee waa “SUN” PATENT PLATEN 
an 0” OIL MILL ' 
MACHINE. To Crush 3} to 4 tons of Seed per 12 hours. PRINTING MACHINE. 





London Office—16, GREAT GEORGE STREET, WESTMINSTER. 
PARIS OFFICE: 43, RUE GODOT DE MAUROI, BOMBAY ACENCY: F, W. SHALLIS, 9, MARINE STREET. “ 
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ASBESTOLINE ASBESTOLINE 
Is the Saves from BO to 9O 
MOST EFFICIENT LUBRICANT per cent. 


EXTANT. 





ASBESTOLINE 


of the cost of Oil. 


(REGISTERED.) 


SARBRARRRRARRSSRRRRABRBRRRARASRARRSR ERAS RSABAARRAERRRAERRRHEREARRRRRRERERARLAERREREEE REE REES 


ADVANTAGES OF ASBESTOLINE. 


ASBESTOLINE is the MOST EFFICIENT LUBRICANT EXTANT. 

ASBESTOLINE is the CHEAPEST LUBRICANT that can be used. 

ASBESTOLINE SAVES from 50 to 90 PER CENT. of the Cost of Oil. 

ASBESTOLINE Preserves the Brasses from twice to five times as 
long as an > Aan Lubricant. 

ASBESTOLIN keeps Machinery generally in Better Order, and 
minimises repairs. 

ASBESTOLINE is the CLEANEST LUBRICANT. . 

ASBESTOLINE is the SAFEST LUBRICANT,—its flashing point 
beivg practically unattainable. 

ASBESTOLINE is therefore favoured by Insurance Companies. 

ASBESTOLINE has beaten all other Lubricants in working trials. 

ASBESTOLINE is applicable in and cut-doors in every Climate. 

ASBESTOLINE is the MOST INODOROUS LUBRICANT. 





CONSISTENCIES OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four degrees 
of consistency—A, B, C, and CC. 

ASBESTOLINE A is specially adapted to ordinary Land Engines 
and Machinery, in and out-door, in this country. 

ASBESTOLINE B, a little more solid, is for use on Steamships in 
temperate climates, also on land when it is desirable to have 
Lubricant stiffer than A. 

ASBESTOLINE C is for use in tropical climates, both ashore and 
afloat. It is also invaluable in works in this country when the 
temperature is high. 

ASBESTOLINE CC is designed for use on Calenders, Paper Ma- 
chines, &c., where the bearings are heated by steam passing 
through, and somet'mes is advantageously used instead of C. 





The reputation of Asbestoline as a Lubricant is fully established, and growing daily, because it is BASED 


ON THE EXPERIENCE OF THOUSANDS OF USERS, under the severest circumstances, fit 


AND NOT ON MERE LABORATORY TESTS. 


It is used with unparalleled success in STEEL & IRON WORKS, COLLIERIES, COTTON : 
AND WOOLLEN MILLS, CORN MILLS, SAW MILLS, ELECTRIC LIGHTING MA- 
CHINERY, and in STEAMSHIPS of all sizes, throughout the world. 

ENGINEERING FIRMS of the highest standing have given it their powerful testimony and support. 


IMPORTANT TO BXPORT MBERCHANTS.—One Pound of Asbestoline equals Two Gallons of Oil weighing 18 lb.; 
consequently the saving in freight is very considerable, besides obviating risk of damage to other cargo. Liberal 


Terms are conceded for Export. 








11,.-— Screw-down,. 


SS QD 


No. 6, in alternative positions for 
Loose Pulleys (No. 9 preferable). 


165 aes _ ei | Section of No. 14 Lubricator Fitted to 
rdinary Bearing. Several others suitable. 





{ 









No. 10.—Hinged No. 9.—Spring 
Lid. Piston. 





No. 20.—For Crank Pins ot 
Small Inverted Engines, 


No. 13, Fitted to Crank Pin of 
Horizontal Engine. 





ASBESTOLINE. 





ALL LUBRICATOR DESIGNS ARE REGISTERED. FOR OTHER LUBRICATORS AND FULL PARTICULARS, SEE CATALOGUE, FREE ON APPLICATION. 





BELL'S ASBESTOS Co., Ltd., 


SouTHwWwaRsE, LONDON, S.E 
AGENCIES: BIRMINGHAM—Bell & Co.,7, John Bright 4 BRISTOL—Robt. Stotesbury, 114, Redcliff St. CARDIFF—Bell & Co. “West Bute St. HULL—T. Clough 


Humber Dock Basin. LIVERPOOL— Putz, Curphe 
TYNE—W. F. Snowdon, 82, Side. RUSSJA—John 


& Co., 2, Strand Street, James Street. 
. Sumner & Co., Moscow. 


MANCHESTER—F. R. Putz, South Parade. NEWCASTLE-ON- 


DEPOTS : AMSTERDAM, ANTWERP, BARCELONA, BELFAST, BERLIN, DUBLIN, GENOA, GLASGOW LISBON, TRIESTE. 





[ER sits > ewraepeny: 
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J. COPELAND & CO., 


Engineers, Millwrights, and Boiler Makers, Pulteney Street, Dobbie’s Loan, GLASGOW. 
EE cen, THE FOLLOWING ARE SPEOIALITIES: Tea O. 3957, 


Rice. SUGAR.Ice.FLOUR.OIL.CHEMICALS.IRON 


STEEL and DISTILLERY PLANTS COMPLETE in 
all DETAILS, EMBRACING the LATEST IMPROVEMENTS.| 


MODERN STEAM ENGINES AND BOILERS OF ALL TYPES. 


AZISO GENERAL HYTYDRATUILIGO wWwokht=z. 
London Agents: JAMES REID & OO., Leadenhall House, 101, Leadenhall Street. 


gree, FLOUR MILLING MACK NERY. 











| 





ROBINSON'S ROLLER SYSTEM. 


awarpen ** (JF RAND PRIX ” Panis, 1000. 


THE HIGHEST AWARD. 


cage THOS. ROBINSON & SON, LD. 


_PATENT ROLLER MILL. ENGINEERS, ROCHDALE. 











GOLD MEDAL, BEBDINBURGHA, 18S86. 
MANUFACTURERS OF 


SUGAR-MAKING 
MACHINERY, 


Embracing all the 


LATEST ne 











anD BOILERS or 


ALL TYPES. 


MAEZEHERS OF 8731 


TRAVELLING CRANES, 
IRON PIERS, BRIDGES, AND ROOFS. 


WEICHING MACHINES FOR 
ALL PURPOSES. 


LONDON OFFICE: 
49, Finsbury Pavement, B.0. 














wie’ ROBT. DAGLISH & CO. --uitihin- 
Appears Fortnightly. a ™ Daglish, St. Helens. 


Telephone No, 23, 


GHEMICAL PLANT 


St. Helens Engine and Boiler Works, “” 


SOAP AND GLASS MACHINERY. LANCASHIRE. 


















[SUPPLEMENT page 11] 8 ENGINEERING. [Dec. 25, 1891. 


: — BEOADBEIIN Ts’ 
We 


a 1YDRO-EXTRACTORS. 


| Ne Sefer Satine eet ana 
7) or Be require 
requiring 













No Foundations. 


MANUFACTORIES, DYEHOUSES, LAUNDRIES, 
- CHEMICAL WORKS, SUGAR REFINERIES, &c. 


SamMmDPD FOR CATALOGUE. 


THOS, BROADBENT & SONS, 


CENTRAL IRON WORKS, 


~ Chapel Hill, HUDDERSFIELD, England. 


= == = Telegrams: “ BROADBENT, HUDDERSFIELD.” 


THE UNITED STATES. METALLIC PACKING GOMPANY, LIMITED, 


SOHO WORKS, Tuornton RoapD, BRADFORD, YORKS. 


Telegrams—“‘METALLIC, BRADFORD.” 


The UNITED STATES METALLIC PACKING is UNEQUALLED for Piston Rods and Valve 
Stems of Marine and Stationary Engines, Locomotives, Pumps, &0, 


It is absolutely Automatic and Selt-adjusting. 
It is entirely Metallic. No fibrous material to burn out. 
It is equally good for High or Low Pressures, Water or Air. 
It saves time and trouble. Decreases friction and wear on rods. 
It saves Power and Coal. It saves more than its cost. 
It makes rods like silver. Vacuum steady as a rock. 
It is at work on thousands of engines, and can be fitted to any stuffing box. 


— FURNISHED ON APPROYV ATX. 


Prize Medals: LONDON, PARIS, PHILADELPHIA, &c. 


Write for Circulars, Testimonials, Prices, &c. Competent Agents Wanted. = 


THOMAS PIGGOTT & CO, <3, BIRMINGHAM 


Gas, Hydraulic, and General Engineers, Iron and Brass Founders, 


STEAM BOILERS. GOMPLETE GAS PLANTS FOR ILLUMINATING AND HEATING. 






































































5 gi ane wae 2s London Offi 
PVIEIDED PIPES Wetec orseenceor on ea 


==) INTERSECTION, LONDON, 





Telegraphic 
Address : 


ATLAS, BIRMINGHAM \\ 





















ROOFS, 
TANKS, 


ENGINES. 


SINGLE SOCKET. KIMBERLEY SOCKET. 





Sugar Pans, 
Saltpetre Pans, 


ETO. 














PICCOTT'S PATENT SOCKET. 


FLANGED AND SOCKET JOINTS OF EVERY DESCRIPTION. 


ESI TCG LENGTH 26°7S UNDER PIPES §: THICK: f8/ | 
: Fahl >| | BD RIRES CAN BE NESTED WITHA DIFFERENCE ©! | 
\ c - -R OF 3'* DIAMETER = 





OF 2 'N& THICKE 





Pipes for Shipment should be ordered varying diameters for =" as great saving in freight and transport 
can be effected there 9186 
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= sOHN BROWN & 60,, Limited, ae) 


SH HER IH LD. 


Manufacturers of the following 


SPECIALT [ES MARINE PURPOSES: 


: | “ELLIS” Patent STEEL FACED, ALL STEEL o IRON ARMOUR Plates and Bott. 


} LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, | } 
Solid or Hollow, Rough Machined or Finished. 


| “PURVES” Patent Ritted BOILER FLU ES, unsurpassed for resistance to Collapse by any , 
Present Type of Flue, in any respective Thickness and Diameter, and possessing special advantages | 
over all other types. 


|“ SERVE” Patent Ribbed BOILER TUBES, giving more Steam per Pound of Fuel than any | 
other Tube or Combination. } 


“VAN OLLEFEN” Patent Gear for QUICK LOWERING of DOORS of wae 

; TIGHT BULKHEADS. } 

} FLANGED BOILER END PLATES of the Largest Sizes, Flanged in HYDRAULIC | 
PRESSES in ONE Zeat. 


} - STEEL PROPELLER BLADES and BOSSES, well known for Exceptional Soundness and } i 
Smoothness of Surface. gous 


nlc ll dt tnt tnt Lt ll >t tt pd re ll th tn dl tn lth ntti nen ts 


LL ARKE: CHhAPMANG Co 


DUPLEX — PUMPS. 


Also Makers of the 


CLARKE-DOWSEN Vem FOR THE 
VALVELESS 


BALLAST eect | (p HIGHEST 
PUMPS, Biot dah hg ve “ per, PRESSURES. 


Seetion of ‘ ater; 




































































CG 









GATESHEAD- UPON-TYNE. : 


CONTRACTORS TO THE ADMIRALTY. 
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EFFICIENCY SUPERIOR TO ANY 
HITHERTO BROUGHT 








Powerful, Economical, Noiseless, 


AND THE MOST COMPACT ENGINE IN THE WORLD. 
Adapted for driving direct all High-Speed Machinery, especially 


DYNAMOS, FANS, CENTRIFUGAL PUMPS, &c. 


The Illustration represents a Spherical Engine combined with a Dynamo Machine as 
designed for, and used by, the BRITISH ADMIRALTY. 


“Tower” Spherical Engines are supplied coupled direct to the Dynamos of all the 
ys leading Electrical Firms of England. 
Y The combinations of Spherical Engines with Dynamos are the NEATEST, LIGHTEST, 


MOST POWERFUL, and MOST COMPACT arrangements for the production of 
= the Electric Light. 


; These Engines have a Quadruple Action and are consequently YERY STEADY 


ADDRESS THE PATENTEES AND MANUFACTURERS, 


MEENAN & FROUDE, “i ieizeigatname™ 


TELEGRAPHIC ADDRESSES: “SPHERICAL, Seumeaie ” “SPHERICAL, BIRMINGHAM.” 9272 


JOHN SPHNCHR & SONS, TL” 


NEAWwEURN STEIIL Wo R=EHs, NHWOASTLE-ON-TSNB, 


And CANNON STREET BUILDINGS, 139, CANNON STREET, LONDON, E.C. 


STEEL CASTINGS. _ Mm ieammaieuiiin ep ; Ef STEEL AND IRON 


‘cum : > LOCOMOTIVE & MARINE CRANKSHAFTS. 3"s"4.- fe SPRINGS 

IMPROVED [PERSE FOSTER’S & FOWNES’ PATENT f_ Best Cast tel ‘orTocls. 
VOLUTE SPRINGS. | p> | CRAN KSHAE Is. sae oi) 

BEST COAST AY 

STEEL FILES. 
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REID’S PATENT 


Steam-Reducing Valve, 


ADVANTAGES, 


Dispenses with Packing, Pistons, 
or Diaphragms, as generally used. 

Does not accumulate steam, 

Easily regulated or altered to suit 
any pressure required. 

Easily taken to pieces and fixed. 

Compact, and takes up little space, 

Simplicity and Efficiency guaran- 
teed, 








“VULCAN” AUTOMATIC SICHT-FEED 


1. It saves 60 to 75 per cent. in Oil. 

2. Oylinder and Valves are supplied with Oil regularly and efficiently. 
8. Reduces friction by constant and regular lubrication. 

4. Wear and tear of Engine reduced to a minimum. 










LUBRICATOR. 


Best Lubricator in market for Land and Marine Engines. 


ADVANTAG HBS, 





te BOAT HOOKS & GHOCKS, 


Approved of by Board of Trade, &c. 


The only Boat Gear which saves the alter- 
ation to existing Keel Bolts is REES’ Patent. 
It is simple, and can be fitted in a few 
am minutes. It also costs less than any other 
li?) arrangement, and meets the requirements of 
the Board of Trade. 

Some shipowners take out keel bolts, and 
forge hooks on these, but this costs more 
than simply shackling REES’ Gear on to 
existing eye-bolts. 





BOAT RELEASED 
AND SWUNG IN DAVITS 
BY 
ONE MAN 
IN LESS THAN A MINUTE. “ 


EFFICIENT, SIMPLE, \ 
CHEAP. 








RRND HF Ww 
Patent Chocks Released. 


5. Requires no attention, only filling every watch (4 hours). Largely™ 
6. Is Automatic in ite working, the Piston standing still on reaching 
f By ad of the 8 t-feed 18 can be seen at a glance whether the Used 
in 
REID'S triple 
METALLIC THREAD poe 
FLEXIBLE PACKING. 














ADVANTAGES. 


Ist. Flexible like Asbestos, Tuck, 
or any Fibrous Packing. 


Stands High Temperatures. § 


Applied same way as ordi- | 
nary Packing. 


Will Stand any Pressure. 


Lasts longer than any other 
Packing. 


2nd. 
3rd. 


4th. 
oth. 





Has run over 80,000 Miles in Quadruple Expansion Marine Engines. Been Working 





over 3 years in Trunnion of H. P. Cylinder Triple Expansion Oscillating Marine Engines. 





Sole Makers, WM. REID & CO., 


9169 


112, Fenchurch Street, London, E.C. 











SOWENS & Ce 
LON DON. 


DUPLEX POWER 








ESTIMATES AND DESIGNS FOR PUMPING MACHINERY for ALL PURPOSES 


FURNISHED ON RECEIPT OF FULL PARTICULARS. 





HYDRAULIC & GENERAL ENGINEERS, 


WHITEFRIARS STREET, LONDON, E.C. 
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HUDSWELL,CLARKE &CO. 


RAIL WAW ots Mein. DRY, LEEDS. 


LOCOMOTIVE TANK ENGINES. 


FOR MAIN OR BRANCH RAILWAYS, 
Contractors, Ironworks, Collieries, &c. All ei i and to suit any gauge of Railway. 


Established 1860. 








emia ~ cg oa OF 


RS <jTLLEYS r 


(REGISTERED.) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND DL 


~ ELECTRIC LIGHT CARBONS. 


8874 














The BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, 
supply GOPPERED & UNCOPPERED SOLID & CORED CARBONS 
of all sizes, of the HIGHEST QUALITY and at LOWEST MARKET 


PRICES, 
Head Office, ALBERT BUILDINGS, 49, QUEEN VICTORIA ST., E.C. 


“seg LOCOMOTIVES 


9160 


Samples and Quotations upon application. 








Of all Sizes & Gauges, for Main & Branch Lines, Contractors, Oollieries, Ironworks, &c. 


PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


gPECKETT & SONS, 


LOCOMOTIVE ENGINE BUILDERS, BRISTOL. — ou» 
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Established 1831. | Annual Capacity 300. 


-- 7. 7a ae 
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THE ROGERS LOCOMOTIVE | 




















AND MACHINE WORKS. 


BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. 


PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 





BALDWIN LOCOMOTIVE WORKS, 


PASSENGER 







































= "Mi NANNING, WARDLE 


BOW N E aN G 





MAKERS OF ROBBINS’ PATENT DRIVING AXLEBOXES. 














PHILADELPHIA, U.S.A. 
BURNHAM, WILLIAMS & Oo, 


LOCOMOTIVE ENGINES, 


Adapted to every hermes of service, and built accurately to standard gauges =e template 
es of same class ST LO 


Proprietors, 


of different en; 


OCOMOTIVES. 
COMPOUND ap Bae os 


MINE LOCOMOTIVES NARROW GAUGE LOCOMOTIVES 
8T STREET CARS, &c. 9007 


ALL WORK THOROUGHLY GUARANTEED. 
London Office: Dashwood House, 9, New Broad Street. 














& CO. 


INE WwWorRE Ss, LEEDS, 
Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15in. Gylinders, on four or six wheels, always in at or in progress, 
Specifications, Photos., and Prices on application, and Special Designs sent on receipt of particulars of requirements, 


R. & W. rn LESLIE & GO., LID. 
a 


NEWCASTLE-ON-TYNE. 











LOCOMOTIVES 


EVERY DESCRIPTION. 











Pattern D Grinder, 36 in. Discs. 








Lime Bank Street, Ardwick, Manchester, 


Telegraphic Address; “EMERY, MANCHESTER.” 
MANUFACTURERS OF 


IMPROVED PATENT 


CONSOLIDATED EMERY DISCS =i 


GRINDING ano POLISHING 
j MACHINERY. 





PRIZE MEDALS—Amsterdam, 1883; International Inventions, 


London, 1885, &c., &, 





ILLUSTRATED CATALOGUES FREE ON APPLICATION. 





BRICK SETTING. 
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THe 


-“COMPACTUM” FEED HEATERS, EVAPORATORS, & DISTILLERS 


MORE EXTENSIVELY mpeeneen A THAN ANY OTHER MAKE. 


READERS ARE EARNESTLY REQUESTED 


: HEATERS TO CONSIDER THIS :— 





9 


EVERY 
FACTORY 














2 OUT OF 233 BOILER EXPLOSIONS IN THE U.K. /2™usuP 
_ LAND USE\ DURING 1890, 44 WOULD HAVE BEEN AVOIDED / FEED HEATER 


REQUIRE NO AT A DISADVANTAGE. 


WRITE AT ONCE FOR 


By usine THE GOMPACTUM” FEED-WATER HEATER, . “wamarorcr om 


Sole Makers: JOHN KIRKALDY LIMITED, 
-dontieten,xsei» 40, WEST INDIA DOCK ROAD, LONDON. ‘=e xe s006, 


~agpmage ee 

















MAMNUFAOTURED BT 








SINGLE DRUM WINDING ENCINE. GEARED MINING ENGINE WITH SEPARATE BO! 


RANSOMES, SIMS & . JEFFERIES, LD.., 
| Orwell Works, IPSWICH: or 9, Gracechurch Sree LONDON. 


CATALOGUES POST FREE ON APPLICATION. Telegrams: “RANSOMES, IPSWICH,” and ‘*ANGLIA, LONDON.” 9128 


BLACK, HAWTHORN & CO. 


GATESHEAD-ON-TYNE, gi staAM TRAMWAY 


















3. LIGHT RAILWAY 
3 LOCOMOTIVES. 


CRANE LOCOMOTIVES 


From 2 to 12 Tons for Steel Works. 


IMPROVED MECHANICAL 


ee) ss "| ~ VENTILATORS, 
ay ai FOR COAL MINES. 

Winding, Hauling, & Pumping Machinery, 
and General Colliery Plant. 

MARINE, SCREW, AND PADDLE ENGINES. 


Prices & Specifications forwarded on Application. 


Manufacturers of 


TANK 
LOCOMOTIVE 


Adapted to every variety of Service. 














Telegraphic Address; ‘‘ Blackthorn,” Newcastle-on-Tyne. — 
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“Clyde”? Duplex 
STEAM PUMPS 





For 1801lbs. Steam Pressure. 
PRIOES & FULL PARTICULARS ON APPLICATION. 


LOUDON BROTHERS, 


46-50, WATERLOO ST., GLASGOW, 9110 
And CLYDE TOOL WORKS, JOHNSTONE. 








THOMPSON'S 
PATENT PISTON. 


G. KIRK & C60., 
ETRURIA IRON WORKS, 


Stoke-on-Trent. 
SELF-ADJUSTING. 
HIGHLY EFFICIENT. 














GOLD MEDAL, 
Liverpool, 1886. 


OVER |00 IN USE ON 


Manchester Ship Canal Works 
Of different sizes. 





a ew | - 


= 


—_ 
STEAM DERRICK 
CRANES 





Locomotive—Portable—Fixed—of Extra Strength & 


? 



















The 12-in, size is capable of dredging 
300 tons of sand per hour. 


CONCRETE MIXING MACHINES 


In Use on some of the Largest Contracts in 
England and Abroad, 


Effective and Rapid 
Mixing. 

Only Machine that 
Measures and Mixes 
the Materials Me- 

chanically. 


With or without En- 
gine and Boiler. 











YH WILSON & 
UMERPOOL 


mil Hi if 


From 10.to 70 cubic 
: = yards per hour. 
9: 


& 00. 


J0 











| 8 ati Cc 
tpecd, Mngines,, Hydraalfe 
Cranes, A 


Bodley Bros.& Co. 


= BNWGINEFES, in 


/ Ny 










DISD 


(ESTABLISHED 1790.) 








A > © MILLWRIGHTS, BOILER 
NV MAKERS, AND IRON AND 
~ Tae, «BRASS. FOUNDERS. 

Page Spur, Bovel, Mitr, 
Ye |e MORTICE & WORM 


tag ig 


~ 


ne 


— WHEELS 


MACHINE MOULDED. 


iy 


~, 


ey 





~~. 


TELRGRAPHIO ADDRESS }— 
“BODLEY, EXETER.” 





Por Docks, Circulating Purposes, 
The Cheapest and most Efficien 
i a ae 


Engines and 
: stars, Lifts ot all kinds, 
DRYSDALE 4 CO. 


Bow Accorp Enemms Worss, GLASGOW. 8983 
Tutzcrarnic Appress ~ “ BONACOORD,” GLASGOW. 


RICHARD’S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotland: 


HANNAN & BUCHANAN, 


75, ROBERTSON STREET, 
GLASGOW, 
ALSO MAKERS OF 

Bourdon’s Patent Pressure 
Vacuum and Oompound 
Gauges, Engine Counters, 
Engine Laer = Redu- 
cing Gear for Indicating 
Engines, Salinometers, Ther- 
mometers, Lever Clocks, &c. 


ROBT, HARVEY &00,/Ax° 
(Late D, Cooz & Co.) SS 
cy) 


Pumps, 
Presses 

















Park Grove Ironworks, 


PATENT STEAM 
AND 9241 
HYDRAULIC 





BANKHALL LANE, 
SANDHILLS, ° 


LIVERPOOL. 





Rivetting Machinery. 
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- ALFRED HERBERT tires COVENTRY, 


Sole Agent for the LODGE & DAVIS MACHINE” TOOL CO., Cincinnati, O 
LARGE STOCK OF MACHINE TOOLS. 


PHOTOGRAPHS, ILLUSTRATIONS, AND FULL PARTICULARS ON APPLICATION. 
_ Correspondence invited from Firms interested in modern American practice. 
e BRASS. 
LATHES 4, | (waz WORKING § 
5” to 10” centres i " : ay 7 MACHINERY, 
Z nee = pt ‘SENSITIVE 
DRILLING a : ; ae 
| ee SE: ——= gy OAPSTAN 
NS some - BORING 
\ > : 27 \\% 
PLANING O: Baty mes tics. 











MACHINES. 
oe MILLING 


= ee _>——~ MACHINES. 
——<_ — aaa 


Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


BOURDON’S :-sc<)}: GAUGES (nxt 


NHGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT. 


Telephone No. 6683.) SOLE A GENTS Lao 86, OND ON. (Telephone No. 6583. 


M. BOURDON cautions Persons using Steam Gauges that a large number of very inferior instruments 
are sold, bearing his name, which are not of his manufacture, a great proportion of them also having a forged Trade Mark. 


AGENTS :—J. CasarrE.ui, 43, Market St., Manchester; CHapBurN & Son, 11, Waterloo Rd., Liverpool. 
NEGRETTI & ZAMBRA’S NEW CATALOGUE of Scientific Instruments, 560 pages, 1,660 Engravings, is now published, price 5s, 6d. 
N. & Z. are Sole Agents for Ritchie & Sons’ Patent Liquid Compasses, and for Steinheil’s Patent Photographic Lenses and Prisms. 


JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW. 
é MANUFACTURERS OF 























FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 9254 


__WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 
HDWARDS Give & SYMES,| Torpedo Boat Hunters, 


RELL AL Ra LONDON, Ei. | Torpedo Boats, Stern and 
= Contractors ig ae, Indian and | Side Wheelers, 
: Yachts, Launches, 


SILVER MEDAL, PARIS EXHIBITION, 1878. \ Tage, Beelaies, 
5 Sreamers for Sa or River SERvice built of Iron, Steel or Wood ; | De ye Barges, 


Speeds up to 25 miles an hour; Draught of Water down to 6 in. 
—— — = &c., &ce, 95 



































| WORTHINGTON PUMPING ENGINE F C0, 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 


| ROOTS ACME’ BLOWERS 


AND GAS ESHA USTERS. 


IN GREAT BRITAIN UNDER ROOTS’ LATEST AND MOST IMPROVED PATENTS, 1885 AND 1889, 


SAMUELSON & COQ., L? BANBURY, OXON. 


See large Illustrated aartiobenont every four weeks. 
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CIRCLE CUTTING MACHINES. 
SHEET-METAL WORKING MACHINES. 


TAYLOR & CHALLEN, Ltd. 


HINGINEERS AND MACHINISTS, 


Makers of various kinds of 


PRESSES 


SPINNING, TRIMMING, AND BEADING LATHES, 


ROTARY SHEARING MACHINES FOR CIRCLES, &c., 
NUT FORGING AND BOLT HEADING PRESSES. 


FIXED STEAM ENGINES, SHAFTING, FITTINGS & PULLEYS, 


AND MACHINERY USED IN THE PRODUCTION OF — 


COINS, METALLIC CARTRIDGES, TUBES, Ss 
MILITARY GUNPOWDER, &c. 





























DERWENT FOUNDRY, CONSTITUTION HILL, 
Telegraphic Address :— DERWENT.” " =f BIRMINGH AM. 








WILLIAM GRICE & CO. 


FAZELEY STREET WORKS, BIRMINGHAN. 


MAKERS OF 


ROOTS’ IMPROVED STEAM BOILER | 








We have made during the last TWENTY YEARS the principal parts of these Boilers for the late Patent 

Steam Boiler Company and Taunton, Delmard, Lane, & Co., Limited, Heneage Street, Birmingham, and we are 

now manufacturing the BOILER on the latest improved principles. "We are in a position to execute orders 
for REPAIRS to existing Plant with despatch. 


PRICES AND FURTHER PARTICULARS ON APPLICATION. 


| 


4 





[SUPPLEMENT page xm] 


ENGINEERING. 








Butterworth 
Bros., Ltd., 


Newton Heath, 


WHITAKERS’ PATENT 


Steam Crane Excavator or Navvy. 





They can be seen any day Excavating and Filling into Wagons "7€9@© cube yards per day of 
hard shale and stiff clay, or 2€®EVO cube yards of soft material. 2€8 of these Machines 
have been supplied to T. A. Watxzr, Esq., for his Manchester Ship Comet Contract, and his 
Buenos Ayres Harbour Works; also € Machines to J. Jackson, Esq., Argentine Northern 
Central Railway Extension. They can also be seen at work at the following places:— Hathersage, 
on the Dore and Ghinley New Line, Midland Railway Oo.; Bristol New Waterworks, Barrow Gurney; 
Marsden, on the London and North-Western Widening; Guiseley and Yeadon New Railway; 


str}on the New Line from Low Moor to Pudsey, G. N. Railway; Paisley Waterworks, Dalry, 


annfanturevs. 


The Harlow 


MECHANICAL 


SIGHT-FEED LUBRICATOR 


AUTOMATIC 
POSITIVE 
FEED. 





NO 
STEAM 
REQUIRED. 





Prices and full particulars on application. 


GREEN & BOULDING 


ENGINEERS, 
24, FEATHERSTONE STREET, CITY ROAD, 


LONDON, E.C. sass 


Telegraphic Address: ‘“‘Temperature, London." 


SYDNEY SMITH & SONS, 


oO Nap qopr bee ba: Ucto mh tgebsh ida 
saws ew bir dacnw W Verdan, 





inventor f 
Smith's 
Vacuum 
Smith at tles 
ind Iron Steam Engine and 

tic 


Function and Sluice 


CATALOGUE ON APPLICATION 





BEMROSE & SONS’ 


“PERFECTION’ PHOTO PAPERS 


For Propucive Fao-Sum1ue Corres oF Tractnes 
ti THE DRawine OFFICE IN :— 

A.,—BLAOK LINES ON A PURE WHITE GROUND 
8.—WHITE LINES ON A RIOH BLUE GROUND. 

Unrivalled for Quality and Superior Printing Properties. 
Specimens and Price List of Apparatus and Materials, Post Free. 
Depéte for Mercantile and Drawing Qffice Stationery: 9053 
IRONGATE, 23, OLD BAILEY, 


DERBY. LONDON, E.v). 
TO BRASSFOUNDERS AND OTHERS. 


STIFF & SONS, 


LAMBETH. 
LONDON, 


MANUFACTURERS OF 
BEST QUALITY 


PLUMBAGO CRUCIBLES 





: | Scotland; Goole New Docks ; Brooke & Sons’ Brickyard and Ganister Works, Oughtibridge, 


near Sheffield; James Taylor, Contractor, New Parade Works, Morecambe; Holme and 
King, L. & N. W. Ry. Coy.’s Widening, Euston, London (H. & K.’s Navvy is a 5-ton one) ; 
E. Tempest, Butterley Reservoir, Ashover, near Chesterfield; three Navvies at the Annfield 
Plain and Team Valley Ry., near Newcastle, North-Eastern ; Midland Ry., Chapeltown 
Branch, near Sheffield; Limestone Quarries, Frosterley, near Darlington; Saxby & Bourne. | 
Line, Midland Ry.; Taplow to Twyford Widening, G. W. Ry.; Liverpool, St. Helens,  , 
and 8. Lancashire Ry. ; Golborne, L. & N. W.; Garesfield Colliery Ry. Works, county } 
Durham; Oakworth Deviation Works, Midland Ry.; Reva Reservoir, Yeadon Water- / £ 
works, Hawksworth; Inverness and Aviemore Ry., Rothshire; and also at 
many other works both at home and abroad. One great advantage of these 

Machines is that in three minutes they can be changed from a Steam Orane 

Navvy into an ordinary Loco. Steam Orane with Long Jib, and vice versa. 


70 NAWIES ALREADY SOLD. | 








| 
| 
| 
i 


ALSO MAKERS OF 


Whitakers’ Patent 
Double-Action 
STEAM HAMMER 
PILE DRIVER. 


Testimonials and Prices on Application to 


WHITAKER BROS., | 


Horsforth, nr. LEEDS. 


Telegrams: “WHITAKER, HORSFORTH.” 


eS SS 





t- 


a 
ul 


Mi 





Lonpon AGENTs— 


KERR, STUART, & CO..| 


20, Bucklersbury, LONDON, E.C. _ 9008 
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{ul 
1S 


Nate = Every kind of Constructional [ronwor : 
=r OIL GAS PLANT rorWORKS VILLACESKMANSIONS 


> PEASE SratentWIRE ROPE SYSTEM 


aS. | ot 
Gwdnq Gasholders . Effecting « Saving of : 


al fi yr 


fash) MICA ess ALL GAs PLANT 
aa he 5A 
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STURTEVANT BLOWER Co. 


~~ 





sain MOM OCRAR - BB Lows R. —s 


FAN BLOWERS & EXHAUSTERS 


FOR ALL PURPOSES. 


CATALOGUES AND FULL PARTICULARS ON APPLICATION. 


75, Queen Victoria Street, LONDON. 21, West Nile Street, GLASGOW. 


THE TABOR INDICATOR. 


In use all over the world. 
THE ONLY INSTRUMENT THAT GIVES ACCURATE 
DIAGRAMS AT BOTH HIGH AND LOW SPEEDS. 


The STANDARD INDICATOR 


takes a Diagram 5 in. long, 
and made the Diagram shown 
below. All instruments Nickel- 
plated all over, 

Springs scaling 10, 12, 16, 20, 
24, 30, 40, 50, 60, 80, 100, 
120, and 150 Ibs. in.; and 
Metric Springs 3, 4, 5, 6, 8, 10, 
20, and 30 ™/m per kilog. F 
square °/, kept in stock. Othe 
Sizes furnished if desired. 





















Taken at 450 revolutions per minute from a Globe Compound Engine. 








COFFIN AVERAGING INSTRUMENTS. TABOR SPEED COUNTERS. 


JOHN MUSGRAVE & SONS, La. 
GLOBE IRON WORKS, BOLTON. - 
,, London Agents, §, and EB, RANSOME & CO., 10, Essex 8t., Strand, W.C. 


TREATISE ON THE TABOR INDICATOR, Price 3s. 6d., for Sale by ABEL HEYWOOD 
and SON, 56, = Street, Manchester; SIMPKIN, MARSHALL & CO., Stationers’ Hall Court, London. 








THB 


VAUGHAN 


PULLEY CoO., 


MAKERS OF 


WROUGHT-IRON PULLEYS 


WITH 


STEEL RIMS. 





ys SOLD. 
QUICK DELIVERY. 


ADDRESS— 


Ambrose Street, West Gorton, 


MANCHESTER, 


Telegrams: ‘‘ PULLEYS, MANCHESTER.” 
Telephone No. 5103 A. N.T. 








Agents for Bombay and District— 
Messrs. GREAVES, COTTON & a 
Forbes Street, BOMBAY. 


BURN & CO,., 


RUNEEGUNGE, INDIA, 


MANUFACTURERS OF 


FIRE BRIGKS 


AND 


BLOCKS 
For Boiler Setting. 


The eh oem. of the Bricks and Fire Clay is 
fully equal to Stourbridge Fire Bricks. 











BOILER MAKERS or MERCHANTS SHIPPING 

BOILERS to INDIA can effect a considerable 

saving by purchasing the Fire Bricks in India 
instead of shipping them from England. 


FOR COPIES OF peer TESTIMONIALS, AND — 


Jonumw sSrunourn, 
125, WEST REGENT STREET, GLASGOW. 
a AP 


Wheel and 
Rack Cutting 


ic, WHEEL AND 
an. RACK CUTTERS, 
is MILLING 
CUTI ERS. 
LY Aa) vor thesespecialities 
, : / ~ the best firm is 
y John Sunderland, 
A Q Fleece Mills, 
9316 KEIGHLEY. 


GOLD MEDAL, Inventions Exhibition, 1885. 


Ee: 


MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M.’s Government, Council of —* Science and 
Art Department, Admiralty, &. 

Mathematical, Drawing, and Surveying Instruments 
of every description, of the highest quality and finish, 
at the most moderate prices. 9317 
Price List post free. Engine Divider to the Trade. 























Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Patent AIR COMPRESSORS 


To Work to Any Pressure, 


Vacuum Pumps -— mom, 


Always in Stock and Progress, 


GEORGE SCOTT & SON, 


44, CHRISTIAN STREET, LONDON. 9326 


James Bennie & Sons, 


CLYDE ENGINE WORKS, 
POLMADIE, 


GLASGOW. 











WATER METER CO.. 


LIMITED, 


ST. GEORGE'S “oe 
EASTCHEAP. 


1% “GRIFFIN” PATENT HIGH SPEED: GAS ENGINE. 





“GRIFFIN” EN : 








From 1 to 20 Horse Power. 





Cheapest, Simplest & Most Economical. 
At the Society of Arts Trial 
Ati Yeral Bao 
Double-Acting Horizontal Engines, | 


gines, the 


sites pick, KERE «& CO., Eta. 
104, Leadenhall Street, LONDON, and 98, Mitchell Street, Glasgow. London Show Room: 76, Queen Victoria Street, E.C, 
Works : Britannia Engineering Works, Kilmarnock, N.B. 


Also Sole Makersof KERR’S PATENT PORTABLE RAILWAY & ROLLING STOCK. 


SEE FORTNIGHTLY ADVERTISEMENT IN THIS PAPER. 


P MEASURES BROS. & CO., ¥ 


SOUTHWARK STREET, LONDON. 


ROLLED "srt? JOISTS & GIRDERS. 


RIVETTED GIRDERS, FLITCH PLATES, FIREPROOF FLOORS, CAST OR WROUGHT ‘fi 
COLUMNS, STANCHIONS, TRE, ANGLE AND CHANNEL IRON, RAILS, id 
BOLTS, CHEQUERED PLATES, &, 


Have now in their TOWN ‘Stock 6000 tons of Iron Joists, 3 in. to 20 in. 
deep, Plates, Angles, 199 Prieim aun 2000 tons of Steel tome, Mel 
3 in. to in 


Prompt Delivery at lowest Market Prices. Section Sheets and Estimates on application. x 


IMMEDIATE DELIVERY. 


THE RICHARDS 
MACHINE TOOL CO. 


LONDON OFFICE: ° 
Suffolk House, Laurence ny = E.C. 


THLEGRAMS: “*RISHI.’ 9835 








c UOpuoT ‘sornseox,, 
Telephone No. 4,586. 
From 3” to 20” deep, 











25S MICHEST CLASS OF WORKMANSHIP. 





= UNIVERSAL MILLING MACHINES IN STOCK 








“hae MASKINY GRKSTED 


CHR. B. MOHN, 





> Pi ad Steam Engines by the = 
= MOHNS PATENT GOVERNORS. 
OGRE eae ~ PULP & PAPER-MILL MACHINERY, | WOOD-WORKING MACHINERY. 


Se ee 





DURABILITY, SIMPLICITY. MODERATE PRICES. ont 
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¥ ay TINKER, SHENTON & CO., 
y HYDE, near MANCHESTER. 
Uhh. CARVER 8 CIRCLIPS . JAMES SHENTON, Proprietor. Established 1872, 






A NEW, NEAT AND EFFICIENT | ——= 
FASTENER 


FOR A MULTITUDE OF USES. 





WRITE FOR SAMPLES. 


qf 
ow =x. C. CARVER, 
8, Cross Street, MANCHESTER. 9293 








Tele. Address: “DUPLEX, HYDE.” Telephone No. 21. 
Parantses & MAKERS OF 


THE HYDE DUPLEX BOILER 


This Boiler will evaporate 10 Ib. of water per Ib. of coal. 




















Have the Largest Assortment in the Trade of 


PATTERNS 


WITH MACHINE-CUT TEETH, OF 


te Ormerod, Grierson & Co., Ltd.) 


ENGINEERS & MILLWRIGHTS, 


MANUFACTURERS OF 
Stationary Steam Engines for all purposes, 
Mill Gearing, Cranes, 


Turntables and Railway Fixed Plant of all 
HB neocon 


MITRE WHEELS, 


ALSO 


FLY WHEELS. 


CAN BE SUPPLIED 
BORED AND TURNED 
IF REQUIRED. 


Catalogue of Wheel and Pulley Patterns 
_on application. 9307 


AND ALL KINDS OF 


CEMENT GRINDING MACHINERY. 
Hydraulic Presses of various kinds. 





SPUR WHEELS, BEVEL WHEELS, 


THE HYDE DUPLEX BOILER. 





High-class Lancashire, Cornish, 


AND EVERY OTHER TYPE OF 


BoOiLERS 


UP TO 2C0 LB. WORKING PRESSURE. 


All Rivet Holes Drilled in position after Plates are 
bent to rorM. Flues Welded and Flanged. 9117 





THE BRYMBO STEEL GO., L” 


wRExeAM, 
Producers of SPECIAL MILD & HARD STEELS 


by the OPEN HEARTH PROCESS. 


MANUFAOTURERS OF 
LABS. | | 


INGOTS OF ALL SIZES 
AND SHAPE 

STEEL OF “SWEDISH” QUALITY, “DEAD” SOFT, 

OR ANY SPECIFIED PERCENTAGE OF CARBON GUARANTEED. 


TIN BARS, 
BI Ss 
FOR FORGINGS. 
This Steel is of the finest quality. 


SPECIAL STEEL FOR CASE. 
Te 


HARDENING & POLISHING 
PERFECTLY SOUND. 














ErTLOBEET ELOGEE & Co. 
STOCKTON IRON FOUNDRY, STOCKTON-ON-TEES, 
Sole Manufacturers of “THE PEPPER” Steam Steering Gear (emer Patent) 


1 HORIZONTAL AND DIAGONAL. 
ea, STEAM WINCHES. 


STEAM CRANES. 
HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. 
HAND-STEERING CEARS. | 
[ — WATER-TICHT BULK-HEAD DOORS, 
| DONKEY-FEED PUMPS. . * 
(, BALLAST DONKEYS. 

SPRING SAFETY VALVES. 
YACHT ENGINES, | 










” «THE PEPPER” 
Horizontay, Stzam STEERING GEAR, 


~ Honzowra, Srmam Wares, 
&C. aap, 











ARTESIAN BORED 
“TUBE WELLS 








a a TRIAL BORINGS FOR FOUNDA- 
TION LEVELS, &o. 
BORINGS FOR HYDRAULIC LIFTS. 
BORING TOOLS, PUMPS, &c. 
REGISTERING 


TURNSTILES 

















"Apply tor prices & partioulars to 
0. ISLER & CO., 
ARTESIAN WELL ENGINEERS, 
Artesian Works, Bear Lane, 

LONDON, 8.E. 8643 


E. S. HINDLEY, 


BOURTON, DORSET. 





























VERTICAL ENGINES 


Horizontal Engines, 
SAW BENCHES. 
Catalogues on application, 

: London Show Rooms, 
= {1, Queen Victoria St. 


B.C. 
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HYDRAULIC 
| MACHINERY. 











PUMPING ENGINES, DUPLEX PUMPS, ACCUMULATORS, 

“a FIXED RIVETTERS, PORTABLE RIVETTERS, FOUNDRY CRANES. & 
E TRAVELLING CRANES, FLANGING PRESSES, FORGING PRESSES, , 224 
Gp FLANGERS. PUNCHING MACHINES, SHEARING MACHINES, fete] 








Tt MULTIPLE PUNCHES, PLATE BENDING ROLLS, VALVES, LEATHERS. 7 


~ HENRY BERRY&C° | 
THE STEEL PIPE COMPANY, LTD. 


. MANUFACTURERS OF 


LIGHT STEEL & IRON PIPES § 


Fron ALE FPUHRPOSIB. 

















PIPHS NHEHSTHD FOR SHIPMENT. 


2, VICTORIA MANSIONS, LONDON, S.W. 
gs WORKS, KIREKCALDY. 


BELT PULLEYS. 


MORTICE WHEELS, 


| SHAFTING; PEDESTALS; FIXINGS. . pani HARPERS LIMITED, 


OUR CATALOGUE 


of Accessories for the fransmission of = mal ABERDEEN, 


Power, is the Only Complete and 


rfect One in the World. GEAR WHEELS. ) . SCOTLAND. 




























































































z 
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FIELD’S agg nag T BOILERS AND TUBES. 


ELASTIC METALLIC PISTONS, gam CYLINDERS REBORED IN THEIR 
ASTIC METALLIC PISTONS, | — LIGHT, SAFE, EASY TO CLEAN, 
ECONOMICAL. 


Explosions from Shortness of 
Water Impossible. 














A 








7, Field's Tubes are readily applied to nearly 
wy, every description of Boiler, and considerably 
Gy increase their Steaming Powers, 


TOOLS LENT FREE. 


Age ales Cornish, Cross-tube, Lancashire, and 
yy, YG hs = Wy other Boilers readily fitted with 



















Ht A = ss “Field's” Tubes, 
b LEWIS OLRICK & CO., Enaineens, Ss 
Field” 3 and Brooke’s ‘‘Exhaust” and 
27, LEADENHALL STREET, aap nS =1.C&. Live Steam Injectors. oss 














E.P.S. CENTRAL STATION BATTERY 


1000 LAMPS FOR 5 HOURS 
1500 LAMPS FOR 3: HOURS (AT LIST RATE) 
3000 LAMPS FOR | HOUR ON EMERGENCY 


GROSS PRICE, complete, with accessories and stands £2000 
MAINTENANCE - - per annum £143 


Being at the rate of 73 % per annum on cost of CELLS only. 9183 


4a4,GREAT WiAINCHESTER STRETYT, E.C. 


LIGHT STEEL PIPE LINES. 







































































































Y ELLE 1 A T bs aes SOONUASNSAN SNS SSN EN 
as WOULD ?rE PRE VOW WW MUM MMU ES ' T VII QE S'S 
SHES QQ a a 
LLL) SS TT 
SECTION OF KIMBERLEY COLLAR SECTION OF SPIGOT & FAUGET JOINT 





JAMES RUSSELL & SONS, LD. 
CROWN TUBE WORKS, WEDNESBURY. 


USED BY GOVERNMENTS, LEADING RAILWAYS, STEAMSHIP AND ELECTRIC LIGHT CO.’S. 


M AG NOLI A The Best in the World. 


ANTI-FRICTION ONLY ONE QUALITY MADE. 


M E et A L. Accept no substitute. 


p Address, The MAGNOLIA ANTI-FRICTION METAL COMPANY OF GREAT BRITAIN, 75, Queen Victoria Street, LONDON, Et. 


TELEGRAMS * ~~ sOOTMEY. LONDON.” 


@) Tw: BRITISH ASBESTOS C 


16, DUKE STREET, ALDGATE, LONDON, E.C. ASBESTOS MINE OWNERS. 


“Wa ‘Fi.'is mo Tee POE DE SN a = a aTtais 
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MISCELLANEOUS. 


m. Murdoch and Co., 


79, ROBERTSON STREET, GLASGOW, 
PATENTEES AND MAKERS OF "7497 


Marine Engine Governors. 


ohn Norman, 
Engineer, Millwright, Boiler Maker, 
Consul ting | gineer & Licensed Valuer of Machinery, 
31a, St. Vincent Street, Glasgow. 9198 
Plans raat Specifications made out as required. 


r. John Hart, M.E., Mid- 


diesbrough, Yorkshire, INSPECTS the MANU- 
FACTURE of Ra118 and all kinds of Ratway Puan, 
Bars, PLATEs, Brwes-WorK (Steel and Iron), Prpss, 
and Macumwsry. Established 1871. 8962 


ohn Calvert & Son, 


Manufacturers of 
STEEL RULES AND STANDARDS, 
ENGRAVERS AND DIVIDERS ON “mene or Brass, 
Stencil Plates, Name Sta: 
STEEL ———— AND FIGURES, TRON BRANDS, 
Brass Name Plates, &e. 
__GT. JACKSON STREET, MANCHESTER, 9269 


P & W. MacLellan, Limited, 
° CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY WAGONS AND CARRIAGES 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


Chief Offices: 129, Trongate, GLAscow. 8547 
Registered Office: 8, Gt. Winchester St., London, E.C. 


hos. Forrest, Consulting 
soeneeene ENGINEER = LICENSED VALUER, 
BATH STREET, GLASGOW. 9229 

Drawings rt Specifications supplied when wanted. 


orrest and Co. 
(Late Forrest and Barr), 

ENGINEERS, MILLWRIGHTS, & BOILER MAKERS. 

CRANES a eer (Steam, aad & Hand). 


MAKERS 0} 
PUNCHING AND ° SHEARING MACHIN 
PLATE-BENDING ROLLS, SAW MILL MACHINERY, 
GEARING, SHAFTING, &ec. 
66, BATH STREET, GLASGOW. 9271 
London Office: 21, LIME STREET, E.C. 


John Cochrane, Engineer, 
BARRHEAD, N.B. 
Advertises his STEAM ENGINES, STEAM 
HAMMERS, STEAM PUMPS, &., in this Paper every 
_ Fortnight. Catalogues, &c., on application. 9252 


uplex Pumps. 
C. W. BURTON, Nogent par Crem (Francn). 
Lonpon Orrics : WM. BOBY,8, UNION COURT, E.C. 
See Illustrated Advertisement, Deo. 11, p. 63. 8998 


rer Wood-Planing, Moulding, 


and a i —— — apply to 
Saw wii Engineers, Halifax, "Yorks. 8929 


Qpecialist in Workshop Con- 


STRUCTION. _ HARPER, Amis 
Architect, Aberdeen, N.B. 9290 


ieee De: 


rineers ‘Documentsof every 
escription COPIED with accuracy and expe- 

dition. Reference to eminent engineer.—Mrs, GILL, 
Type-writing Office, 19, Ludgate Hill. Y 913 
lo Inventors, Patentees, and 
Others.—The STOCK and DEBENTURE COR- 
PORATION, Linirap, 139, Cannon Street, London, 
are prepared to Take e Up, Finance, or otherwise Deal 
with PATENTS and INVENTIONS of practical and 


general utility.— All communications to be addressed 
to the SECRETARY. Y¥ 808 


‘Vauxhall Donkey Pumps.— 


10,000 of these well-known Pumps have now 
been manufactured at our own works and sold by us 
during "a. —_ nineteen years. These Pumps still 

ition in regard to price, efficiency, 
and ~ ct the numerous competitors which 
have from time to time arisen since their first introduc- 
tion. A large stock is always on hand from which 
orders can be promptly executed.—ALEX. WILSON 
and CO., Lrp., Vauxhall [ronworks, London, 8.W. 6200 


Midland Ry. Carriage 


he 

_ AND WAGON COMPANY, Limited 

Manufacturers of RAILWAY CARRIAGES, TRAM- 

CARS, WAGONS, and RAILWAY IRONWORK of 

every "description. Wagons built for Cash, Deferred 

Payment, or Hire. E. JACKSON, Secretary. 
hief Offices: MrpLanD Works, BIRMINGHAM. 
Branch Works: Appgy WorKSs, SHREWSBURY. 6667 
London Office : SurroLx Hovsz, LAURENCE Pourtre,’ Hiu. 


FptneAshbury y RailwayCarriage 


AND = Neg wd (Limited), 


















































Man ufacbarer of ev ery descripti 

RAILWAY ‘CARRI AGES AND WAGONS. TRAM- 
WAY OARS, RAILWAY IRONWORK, Carriage 
and —— Wheels, Axles, Iron Roofing, Girders, 
Turntables, Water Columns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Switches, Crossings, 

&. Wagons built for Cash, or "he deferred 
payment. —London Office: 1, Westminste: ween 


he Metropolitan Railw 


CARRIAGE & WAGON COMPANY Cited) 
Saltley Works, Birmingham, Successors to 
JosurH Wricut and Sons, Manufacturers of Ballway 
, Tramway Cars, Wagons, and Railway 


Ironwork of every description. 
teed CARRIAG ond WAGONS built for 
or upon a, PAYMENTS EX- 
TENDING over a SERIES of YEARS. 
A large number of COAL, TRONSTONE, BALLAST, 
and other WAGONS to be LET on HIRE. 
Manufactory and Chief Office—Saurtzy Works, 
BIRMINGHAM. 
Branch Wagon Works—Gareat Eastern Ratiway, 
PSTERBOROUGE. 600 





ENGINEERING. 
Maxted & Knott, Consulting Bolles! Engines !! Boilers !!! 
Largest Stock in London of every des- 


Engineers, Burnett Avenue, HULL, SPECIALISTS 
in Cement Macuinery and in the Designing of Cement | cription FOR Sa SALE or HIRE; also Shafting, Riggers, 
Worksthroughoutathomeandabroad. Manufacturing | Plummer Blocks, Machinery, &c.—F. BONE, South 
Premises of all descriptions Designed and Erection | London Boiler Works, Long Lane, Borough. "Boilers 
Superintended, Machinery Inspected, Valued and Pur- | repaired by practical men only. 9219 
chased, Technical evidencegiven. Practical experience. 
Moderate charges. Telegrams: ‘‘ Energy, Hull.” 9342 


ai Peet Address: ‘‘ Imputsz, GLascow.” 


liam Leslie, Mechanical 


te Central Chambers, 93, Hope Street, 
Glasgow. Steamships, Engines, Boilers, Locomotives, 
Machinery of all descriptions, Cast-iron —. and [ron- 
work Inspected during Construction. Plans, Specifi- 
cations, and Estimates for Machinery furnished. 
Particulars and references on application. 9152 

















The Strongest and Most Economical Fixed or Portable Tramway. 
DECAUVILLE’S PATENT PORTABLE RAILWAY. 


40 GOLD MEDALS AND ALL THE FIRST PRIZES. 
Paris International Exhibition, 1889, Two Grand Prix, One Gold Medal: Officer of the Legion of Honour. 
pn COMPLETE PLANTS MaEAGY a. ve DIFFERENT PARTS OF THE i ee. 


MANUFACTURED AND SOLD BY 
DECAUVILLE AINE, at PETIT-BOURG (Seine-et-Oise), FRANC CE. 
Private Telegraph Office.—Illustrated Catalogues sent Free on application. 

Sole Agents in London—ALEXANDER VON GLEHN & CO., 7, Idol Lane, E.C., 
Where Competent Engineers may be consulted and all Particulars and Estimates obtained, Sections of 

complete types of Rails, Models, and Specimens of Rolling Stock for inspection. 8942 


~ §. & L WITMEUR BROS., 


Founders, LIEGE, Belgium, 
SPHOCIALITY— 


Large Flywheels & Pulleys for Rope Driving, 


UP TO 25 TONS WEIGHT. 


Large number of Patterns in Stock, Rough or Finished. 
Moderate Prices. Numerous References. 














BRIGGS BROS. 
(Late Joseph Briggs, Engineer in H.M.B.N.), 


Patent TUBULAR STEAM & HYDRAULIC 


PACKING MANUFACTURERS, 
MOOR. END HUNSLET, LEEDS. 


A is the Canvas Packing having Tubular Core or a, “Vig 

B. Cis the wire gauze for re eg | ce 

D is the piston rod. E is the cylinder cover. e Hand. 
Telegraphic Address—‘ PACKING, LBEDS.” 


T'o Machinery Buyers.— 
Kindly SEND POSTCARD for THOS. w. 
WARD’S MACHINERY CATALOGUE, which contains 
all classes of Engines, Machines, Tools, and other 

Machinery for Sale. Fitzalan Chambers, Sheffield. 
Y¥ 827 


['scount. —A London Firm 


isOPEN to NEGOTIATE Merchants, Manu- 
facturers and others own Acceptances. The Firm is. 
also prepared to negotiate advances against unquoted 
and quoted English shares and debentures in indus- 
trial limited companies. — Address, DISCOUNT, 
Messrs. Dgacon’s, Leadenhall oer London. Y¥ 863 


IT" Let, fon “Whitsunday 
next, that 


rtion of the PHCENIX adleea 
belonging to the Trustees of the late Mr. A. G. Eding- 
ton, and known as the Garscube Road yw —Apply 
to MACKENZIE & AITKEN, C.A., 68, St. Vincent 
Street, Glasgow. Y 934 


Bouers, all kinds and sizes: 


Vertical x Tube, Multitubular, yeertebio, . 
Lancashire, and ‘‘ Field” Tube.—THE GRANTH. 
CRANK & IRON CO., Lrv., Grantham. 


aunch Engines for Sale.— 
The following High-pressu Sta re Launch Engines 
are in hand, and could be delivered on short notice:— 
SINGLE-CYLINDER ENGINES— 
in. diameter, 3} in. stroke 
” 4 
” 
” 6 
10 oe 
Dovusis-Crtinper ENGiInks— 
4 in, diameter, : in. stroke 


of 
= 
The sizes FF fe. and of’ ‘in. | are Admiralty 
PeCOMPOUND SURFACE-CONDENSING ENGINES, 
suitable for Launches, — Trawlers, Tugs, 
Lighters, or 4 | Cargo Vesse! 
6 in. and 12 in. poner 7 in. stroke 
, « ae 
10 4, % 
4 2 = 
All thet Dcatinil Engines are fitted with Payton and 
Wilson’s Patent Circular Balanced and Do = 


uble- 

Slide Valves, and the larger one is also fi 

Joy’s Patent Valve Gear. 6162 
pply, ALEX. WILSON & CO., Limited, Engineers, 

Vauxhall Ironworks, Wandsworth Road, London, S.W. 

REMOVABLE BOILER GOVERING 

§ ADOPTED BY 
a... in ENGIN Pod 7 ars 6, ig aa 537. 


The Sole Agents in England for the Suppliers of this 
Covering to the French Navy are 


THE IMPRESA MINERARIA ITALIANA 
(A. H. SMITH, Agent), 
101, Leadenhall Street, London, E.C. 
ASBESTOS MINE OWNERS AND MANUFACTURERS. 
All particulars, prices, &c., on application. Y 832 


SZERELMEY. 


DAMP WALLS CURED. 
MASONRY PRESERVED. 
RUST PREVENTED. 


ESTABLISHED THIRTY-SIX YEARS 
PARTICULARS FREE FROM 


SZERELMEY & co., 


FARADAY HOUSE, 
Charing Crc Cross Road, LONDON, W. C. 














p97 


























LOCOMOTIVES. 


HYDRAULIC PRESSES AND PUMPS. 


MINING MACHINERY. GAS HOLDERS 
AND GAS PLANT. 


General Castings and Machinery. 


= THE AIRDRIE IRON a 


Engineers, Ironfounders, & Boilermakers, 











9 N 


Ss. 


ap Sig Joists inSTOCK. = 


nelarennitiill 


LS DRAWINGS s & Es STIMATE S a) APPLICATION. sw 
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Dec. 25, 1891.] ENGINEERING. 71 


MERRYWEATHERS S ie =i Pil tomo ‘GREENWOOD & CO.’S 












SPHINCTER GRIP Railway io Sash- holder 


Flexible Indiarubber Armoured Hose. 





& S. _— the ori — genes of = 
ARMOURED ose into England ; they gua- 
cantee the high-class qualities in their Patent ship, Boiler, Girder, Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 
Hose =_— the severe British Govern- BEST MATERIALS AND WORKMANSHIP. MODERATE PRICES. 
a PROMPT DELIVERIES OF ALL HoME AND Export ORDERS. 


‘SeLIDGERWOOD HOISTS. & ® 


An aids for these celebrated Hoisting Engines has been opened in London x ae 
Fraser & CHALMERS, the well-known Manufacturers of Mining Machinery. ; 
The LIDGERWOOD HOIST is the accepted standard machine in America for Light 
= Dock Quarry, Building, and Pile Driving. The advantages established | } 
HYDRAULIC & COMPRESSED AIR MACHINERY, | for the Machine are igh, Perfection of Finish and Material, Rapid Running, and | [ 

CONVEYING STEAM, BOILING FLUIDS, COLD OR} the Manufacture under uplicate Part System from standard gauges and templates, so 


that all like of same size engines are interchangeable, and orders for duplicate ; 
HOT WATER, GAS, ACIDS, CHEMICALS, degen can be filled prompty fo rom large stocks always on Sand . — :: FIRST CLASS 
ate woe a caren | ae pat at and Boiler is thoroughly tested with steam b2fore shipment, Large stocks 3 

are kept on hand and quick delivery guaranteed. Various patented improvements are , 
WRITE FOR NEW PRICE LIST AND IMPORTANT TESTI- adopted. Over 8000 of these Hoists of various kinds are in use. Maintains Sash at any desired height. 








= 


6, fag le 
«ce 








Mining, Shi 











MERRYWEATHER & SONS, ae eer EE eee oe 








wyarererene sere, onaon, 702 | FRASER & CHALMERS, 43, Threadneedle St. LONDON,E.C.|¢s, desma scr wosuamson s.w. 


STEEL CASTINGS |"22" 


GOAL WASHING, CLASSIFYING, AND LOADING. 


ORE DRESSING. 
PATENT COKE OVENS, WITH OR WITHOUT RECOVERY OF BYE-PRODUCTS. 































































































































































































































































































cman The System is at Work in SCOTLAND, 
«Se pin | CUMBERLAND, and YORKSHIRE. 
Tee INSPECTION INVITED. 
~ 200 Plants successfully at Work for years in Germany, 
ACA FE France, Austria, Russia, and Belgium. 
ae \ RE ‘ 
ALILLIRNR. \ The Company is prepared to 
LILI entertain offers of deferred pay- 
NW | H ments, or to work the Plants at 
= - NS wromers a Royalty per ton. 
_ | os : ia . E = (fj 5 

















































































































THE SYSTEM IS a NAY 
AUTOMATIC—OONTINUOUS—SIMPLE YE NERS 
RESULTS GUARANTEED. T a ao 
Hi u f i E RY j 
Tue LUHRIG GOAL & OREDRESSING || UV ch \) =a 
APPLIANGES, LTO. aR = | Be : 
(Late Sow & Lunic, of Manchester.) 9253 iad ime <n oY 3 an: Yj — L vee 
London: 32, VICTORIA STREET, S.W. ee 7 eee 
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ENGINEERING. lnrmemees: «57: ty: 


MARSHALL, SONS, & CO. Ligs © 


BRITANNIA. WORKS, GAINSBOROUGH ME)... 13Farvingion te si 


Address for Telegrams—' MARSHALLS, GAINSBORO’.” Sihauinio ciieanian toulesue Gana. 


aso 1, LALL BAZAR, CALCUTTA. 


250 Gold and Silver Medals. 
JACKSON’S PATENT 


TEA MACHINERY. * 


nat, DESIGNED VERTICAL 
CIRCULAR § SAW AW BENCHES 














HIGH-CLASS 


BOILERS 


OF ALL KINDS. 

"I OVER 
20,000 Engines 
wise — eA tad — =—— a 
Yo ENGINES qe Semin, CORN GRINDING 


Specially equipped for MACHINERY. 
Driving Mlustrated Catalogue, with 


; 5 7 a Gem current prices, in English, 

Ee *, ‘ ay ELE CTRI C 7 C HT a sy “IVY French, German, Spanish, 

UNDERTYPE ENGINES. < -—I MACHINERY. : —=— <== Polish, “ Ruacea, free ca 
High-Pressure and Compound. “With Proell Gear. TRACTION ENGINES. PP : 


PARIS EXPOSITION Secgitesces UNIVERSELLE DE 1867, RUSSELL’S PATENT CGRANES. 
———-s ——— x,’ GEORGE RUSSELL & 4 


MOTHERWELL, near GLASGOW. 


\ PORTABLE‘STEAM CRANES, for Harbours, Wor 
Foes f Boil: d Machin = 9 
or ers an é) 
\ ENGINES, H Vertical, Horizontal, aa —, 
} +} 
ILERS HAND CRANES, GEARING, 


me The [Dulsometer- ~- 


Has ALWAYS BEEN and REMAINS the MOST ECONOMICAL 
As well as THE HANDIEST PUMP of its Class. 


But for years the P. E. Co, have been experimenting with a view toitsimprovement. They are now able to lay before 
their numerous friends the result of their experience. BY THE USE OF THE “GREL” ARRANGEMENT 
(an invention protected by Three British and many Foreign Patents), THE STEAM IS AUTOMATICALLY 
CUT OFF BEFORE THE END OF THE STROKE, and acting expansively, causes a still further 
EOONOMY OF 40 T0 50 PER CENT. 


TESTIMONTAL. 
“We have had one of your No. 5 Pulsometers, with your patent ‘Grel’ attachment, since August, and 
are much pleased with them. It is a very economical mode m water lifting. and needs no attention.” 








Single or Coupled. 








NEWLY DESIGNED VERTICAL 
ENGINES. 


ENGINES AND BOILERS. 





i 

















AND 

















PRICES and PARTICULARS on reeeipt of Details of the Work in view on application to 


PULSOMETER ENGINEERING C0., Ld, Nine Elms Iron Works, 


And 61 & 63, QUEEN VICTORIA ST., E.O. LONDON, S.W . 


PATENT ROLLED ose = BUTLER’s 


‘ SHAFTING = Glee "COUPLINGS, 


IN IRON AND STEEL a” one oe "A. 


PATENT ROLLED “Hodgkinsen, Sheffield.” 


"FORGINGS | SHAF TING 


commen“! __'THE GARBROOK FORGE & STEEL 0O,, SHEFFIELD. ATION, Tears 


B. & S. MASSEY, EGR) = MANCHESTER. «scsi opniee 


DOUBLE & SINGLE-ACTING S’ STEAM HAMMERS. e | 4 NEW PATENT STEAM FORGING PRESS. 


-owt. to 20 Tone, with Selb aoting or Hand .eotions, in either gene carer i Special Steam Stamps, Drop Stamps and Nemmora, Kick Stamps, Pneumatic Power 
perfectly DEAD atom, a former ma\: i of Hammers, Hasse’s Patent 1 Power Hamm Fo Machines, — Saws for 
~ 14 y= dg aw —— “se - 3 Ace hot & cold metals, Band Saws for cold metala, saoriithe’ Hearths Hearths, Furnaces, &c. 


Hammera, with Improved F: 
pane hd ee P  e Ee, fe eome oe blag ce the desta? Gagan 


(i § PRIZE MEDALS FROM ALL THE 
More than 2,600 made. HIGHEST AWARD if PRINCIPAL EXHIBITIONS 


@0 to 100 i ih FOR i | 
usually In construction. a STEAM HAMMERS ‘ He? DURING the last TWENTY YEARS. 









































